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[0001] CROSS REFERENCE TO RELATED APPLICATIONS

[0002] This application claims priority to USSN 61/728,427, filed November 20, 2013, and is

related to PCT/US20 13/032232, filed March 15, 2013, PCT/US20 13/032 180, filed March 5,

2013, PCT/US2013/032225, filed March 15, 2013, PCT/US20 13/0322 8, filed March 5,

2013, PCT/US20 13/0322 12, filed March 5, 2013, PCT/US20 13/032206, filed March 5,

20 3, and PCT/US2013/038682, filed April 29, 2013; the entire disclosures of which are

hereby incorporated by reference in their entirety for all purposes.

INTRODUCTION

[0001] Naturally occurring proteins are made from the twenty different types of

amino acids, namely alanine (A), arginine (R), asparagine (N), aspartic acid (D), cysteine (C),

glutamic acid (E), glutamine (Q), glycine (G), histidine (H), isoleucine (I), leucine (L), lysine

( ), methionine (M), phenylalanine (F), proline (P), serine (8), threonine (T), tryptophan

(W), tyrosine (Y), and valine (V). During digestion, ingested protein is broken down into

amino acids. Protein is an important component of the human diet, because most mammals

cannot synthesize all the amino acids they need; essential amino acids must be obtained from

food. The amino acids considered essential are Histidine (H), Isoleucine (I), Leucine (L).

Lysine ( ), Methionine (M), Phenylalanine (F), Threonine (T), Tryptophan (W), and Valine

(V).

[0002] The World Health Organization recommends that dietary protein should

contribute approximately 0 to 15% of energy intake when in energy balance and weight

stable. Average daily protein intakes in various countries indicate that these

recommendations are consistent with the amount of protein being consumed worldwide.

Meals with an average of 20 to 30% of energy from protein are representative of high-protein

diets when consumed in energy balance.

[0003] Both plant and animal foods contain protein. Proteins that provide all the

essential amino acids are referred to as "high quality" proteins. Animal foods such as meat,

fish, poultry, eggs, and dairy products are all high quality protein sources. These foods

provide a good balance of essential amino acids. Proteins that do not provide a good balance

of essentia! amino acids are referred to as "low quality" proteins. Most fruits and vegetables
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are poor sources of protein. Some plants foods including beans, peas, lentils, nuts and grains

such as wheat are better sources of protein.

[0004] Casein, whey, and soy are major sources of protein. Casein is commonly

found in mammalian milk, making up 80% of the proteins in cow milk and between 20% and

40% of the proteins in human milk. Casein is also a major component of cheese. Whey is

the liquid remaining after milk has been curdled and strained and is also a byproduct of the

manufacture of cheese or casein. Soy is a vegetable protein manufactured from soybeans.

While most vegetable proteins are considered to be low quality proteins, soy protein is

considered by some to be a high quality protein, and it is comparable to many animal/milk

based proteins.

[0005] Studies of the acute effects of consuming high amounts of protein in humans

have shown that inclusion of, and in some cases increasing, protein content in the diet can

have beneficial effects. For example, studies have shown that protein can induce

postprandial satiety (including by suppressing hunger), that protein diets induce

thermogenesis and that glycemic response is reduced by protein diets.

[0006] Studies of the chronic use of high protein diets for weight loss have shown that

protein positively affects energy expenditure and lean body mass, that overeating produces

significantly less weight gain in diets containing at least 5% of energy from protein, and that

a high-protein diet decreases energy intake.

[0007] Clinical studies provide evidence that protein prevents muscle protein loss due

to aging or bed rest. In particular, muscle fractional synthetic rate (FSR) increases after

protein supplementation during prolonged bed rest, protein supplementation maintains leg

mass and strength during prolonged bed rest, protein supplementation increases lean body

mass, protein supplementation improves functional measures of gait and balance, and

essential amino acid supplementation may serve as a viable intervention for individuals at

risk of sarcopenia due to immobility or prolonged bed rest.

[0008] Studies on increasing muscle protein anaholism in athletes have shown that

protein provided following exercise promotes muscle hypertrophy to a greater extent than

that achieved by exercise alone. It has also been shown that protein provided following

exercise supports protein synthesis without any increase in protein breakdown, resulting in a

net positive protein balance and muscle mass accretion. While muscle protein synthesis

appears to respond in a dose-response fashion to essential amino acid supplementation, not all



proteins are equal in building muscle. For example, milk proteins appear to be superior to

soy in supporting muscle mass accretion with resistance training, while both are superior to

carbohydrate alone. The amino acid leucine is an important factor in stimulating muscle

protein synthesis.

[0009] Whole proteins commonly found in foods do not necessarily provide an amino

acid composition that meets the amino acid requirements of a mammal, such as a human, in

a efficient manner. The result is that, in order to attain the minimal requirements of each

essential amino acid, a larger amount of total protein must be consumed in the diet than

would be required if the quality of the dietary protein were higher. By increasing the quality

of the protein in the diet it is possible to reduce the total amount of protein that must be

consumed compared to diets that include lower quality proteins.

[00 0] In general, proteins that have higher protein quality are considered more

beneficial in a mammalian diet than other proteins that do not. Such proteins are useful, for

example, as components of a mammalian diet. Under certain circumstances such proteins

promote maintenance of muscle mass, a healthy body mass index, and glycemic balance,

among other things. Accordingly, there is a need for sources of proteins that have high

protein quality.

[00 1] In general, proteins that have higher protein quality are considered more

beneficial in a mammalian diet than other proteins that do not. Such proteins are useful, for

example, as components of a mammalian diet. Under certain circumstances such proteins

promote maintenance of muscle mass, a healthy body mass index, and glycemic balance,

among other things. Accordingly, there is a need for sources of proteins that have high

protein quality.

[0012] In theory polypeptides comprising a high proportion of at least one of branch

chain amino acids, and essentia! amino acids could be designed entirely in silico. Nucleic

acids encoding the synthetic proteins could then be synthesized and recombinant microbes

comprising the nucleic acids produced for production of recombinant proteins. This

approach has several potential drawbacks, however. For example, skilled artisans are aware

that obtaining high levels of production of soluble versions of such synthetic sequences is

very challenging.

SUMMARY



[0013] in one aspect, provided are nutritive polypeptides and formulations comprising

nutritive polypeptides For example, provided is an isolated nutritive polypeptide, wherein the

nutritive polypeptide comprises a ratio of one or more essential amino acids to total amino

acids that is higher than the ratio of one or more essential amino acids to total amino acids in

a reference secreted protein at least 50 amino acids in length, wherein the nutritive

polypeptide is present in the formulation in a nutritional amount, and wherein the formulation

is substantially free of non-comestible products n an embodiment, the one or more essential

amino acids are present in the formulation in a nutritional amount In another embodiment,

the nutritive polypeptide comprises a ratio of total essential amino acids to total amino acids

that is higher than the ratio of total essential amino acids to total amino acids in the reference

secreted protein In another embodiment, the nutritive polypeptide comprises a ratio of a

single essential amino acid to total amino acids that is higher than the ratio of a single

essential amino acid to total amino acids in the reference secreted protein In another

embodiment, the nutriti ve polypeptide comprises a ratio of two essenti al amino acids to total

amino acids that is higher than the ratio of two essential amino acids to total amino acids in

the reference secreted protein. n another embodiment, the reference secreted protein

comprises a secreted enzyme polypeptide. For example the isolated nutritive polypeptide is

capable of a decreased level of the primary enzymatic activity of the secreted enzyme

polypeptide. In another embodiment, the isolated nutritive polypeptide is substantially

purified from a host cell. In another embodiment, the solubility of the nutritive polypeptide

exceeds about lOg/1 at pH 7. In another embodiment, the solubility of the nutritive

polypeptide exceeds the solubility of the reference secreted protein n another embodiment,

the digestibility of the nutritive polypeptide has a simulated gastric digestion half-life of less

than sixty minutes. In another embodiment, the digestibility of the nutritive polypeptide

exceeds the digestibility of the reference secreted protein. In another embodiment, the

thermostability of the nutritive polypeptide exceeds the thermostability of the reference

secreted protein. In another embodiment, the nutritive polypeptide has a calculated solvation

score of -20 or less. In another embodiment, the nutritive polypeptide has a calculated

aggregation score of 0 75 or less. In another embodiment, the solubility and digestibility of

the nutritive polypeptide exceeds the solubility and digestibility of the reference secreted

protein. In another embodiment, the nutritive polypeptide has less than about 50% homology

to a known allergen. Exemplar}' formulations contain at least l.Og of nutritive polypeptide at

a concentration of at least lOOg per 1kg of formulation In some embodiments the

formulation is present as a liquid, semi-liquid or gel in a volume not greater than about 500ml



or as a solid or semi-solid in a mass not greater than about 200g. In another embodiment, the

nutritive polypeptide is produced in a recombinant organism. In another embodiment, the

nutritive polypeptide is produced by a unicellular organism comprising a recombinant nucleic

acid sequence encoding the nutritive polypeptide. In another embodiment, the formulation

provides a nutritional benefit of at least about 2% of a reference daily intake value of protein

or is otherwise present in an amount sufficient to provide a feeling of satiety when consumed

by a human subject. In another embodiment, the formulation provides a nutritional benefit of

at least about 2% of a reference daily intake value of one or more essential amino acids. In

another embodiment, the formulation provides a nutritional benefit of at least about 2% of a

reference daily intake value of total essential amino acids. In another embodiment, the

formulation pro vides at least 0 grams of nutritive polypeptide. Formulations are preferably

formulated for enteral administration. In another embodiment, i) the nutritive polypeptide

comprises at least about 98%, or 99% or 99.5% or 99.9% overall sequence identity to the

reference secreted protein over the full-length of the nutritive polypeptide or the reference

secreted protein or ii) the nutritive polypeptide comprises an ortholog of the reference

secreted protein, wherin the ortholog comprises at least about 70°/» overall sequence identity

to the reference secreted protein over the full-length of the nutritive polypeptide or the

reference secreted protein. Also provided are food products comprising at least about 1 gram

of the formulations provided herein. I another embodiment, the formulation provides a

nutritional benefit per lOOg equivalent to or greater than at least about 2% of a reference daily

intake value of protein. I another embodiment, the effective amount of the nutritive

polypeptide is lower than the effective amount of the reference secreted protein when

administered to a human subject. Preferred formulations are substantially free of a surfactant,

a polyvinyl alcohol, a propylene glycol, a polyvinyl acetate, a polyvinylpyrrolidone, a non-

comestible poiyacid or polyol, a fatty alcohol, an alkylbenzyl sulfonate, an a ky! glucoside, or

a methyl paraben. In some embodiments the formulations also comprise a tastant a vitamin, a

mineral, or a combination thereof, or a flavorant or non-nutritive polyol, or a nutritive

carbohydrate and/or a nutritive lipid.

[0014] In another aspect, provided are recombinant unicellular organisms that

individually comprise a recombinant nucleic acid sequence encoding a isolated nutritive

polypeptide, wherein the nutritive polypeptide comprises a ratio of one or more essential

amino acids to total amino acids that is higher than the ratio of one or more essential amino



acids to total amino acids in a reference secreted protein at least 50 amino acids in length in

some embodiments, the nutritive polypeptide is secreted from the unicellular organism.

[0015] Also provided are methods of formulating a nutritive product, comprising the

steps of providing a composition comprising an effective amount of an isolated nutritive

polypeptide, wherein the nutritive polypeptide comprises a ratio of one or more essential

amino acids to total amino acids that is higher than the ratio of one or more essential amino

acids to total amino acids i a reference secreted protein at least 50 amino acids in length,

wherein the nutritive polypeptide is present in the composition at a concentration of at least 1

n g of nutritive polypeptide per gram of the composition, and combining the composition

with at least one food component, thereby formulating the nutritive product. For example, the

food component comprises a flavorant, a tastant. an agriculturally-derived food product, a

vitamin, a mineral, a nutritive carbohydrate, a nutritive lipid, a binder, a filler or a

combination thereof, wherein the nutritive product is comestible, and wherein the nutritive

product comprises at least 0g of nutritive polypeptide at a concentration of at least lOOg per

1kg of nutritive product, and wherein the nutritive product is present as a liquid, semi-liquid

or gel in a volume not greater than about 500ml or as a solid or semi-solid in a mass not

greater than about 200g

[0016] Also provided are methods of selecting a nutritive composition for

administration to a human subject who ca benefit from same, the method comprising:

identifying a minimal essential amino acid nutritive need in the subject; calculating an

essential amino acid content score required to meet the minimal essential amino acid nutritive

need; and providing a nutritive composition comprising an effective amount of a nutritive

polypeptide, wherein the nutritive composition has at least the required essential amino acid

content score.

[00 17] Further provided are methods of selecting a nutritive composition for

administration to a human subject who can benefit from same, the method comprising:

identifying a maximal essential amino acid nutritive need in the subject; calculating an

essential amino acid content score required to not exceed the maximal essential amino acid

nutritive need; and providing a nutriti ve composition comprising an effective amount of a

nutritive polypeptide, wherein the nutritive composition has no greater than the required

essential amino acid content score.



[001 8] n another aspect, provided are methods of treating a disease, disorder or

condition characterized or exacerbated by protein malnourishmerit in a human subject in need

thereof, comprising the step of administering to the human subject a nutritive formulation in

an amount sufficient to treat such disease, disorder or condition, wherein the nutritive

formulation comprises a nutritive polypeptide and an agriculturally-derived food product,

wherein the nutritive polypeptide comprises a ratio of one or more essential amino acids to

total amino acids that is higher than the ratio of one or more essential amino acids to total

amino acids in a reference secreted protein at least 0 amino acids in length. In one

embodiment, the human subject is an elderly subject In another embodiment, the human

subject is a child under 8 years old In another embodiment, the human subject is a pregnant

subject or lactating female subject. In another embodiment, the human subject is an adult

between 8 years old and about 65 years old. In another embodiment, the human subject is an

adult suffering from or at risk of developing obesity, diabetes or cardiovascular disease

[0019] Also provided are methods of improving the nutritional status of a human

subject, comprising administering to the subject an effective amount of a nutritive

formulation comprising an agriculturally-derived food product and an isolated nutritive

polypeptide, wherein the nutritive polypeptide comprises a ratio of one or more essential

amino acids to total amino acids that is higher than the ratio of one or more essential amino

acids to total amino acids in a reference secreted protein at least 50 amino acids in length.

[0020] In another aspect, provided are nutrient polypeptides comprising engineered

proteins. In some embodiments the engineered protein comprises a sequence of at least 20

amino acids that comprise an altered amino acid sequence compared to the amino acid

sequence of a reference secreted protein and a ratio of essential amino acids to total amino

acids present in the engineered protein higher than the ratio of essential amino acids to total

amino acids present in the reference secreted protein.

[00 In some embodiments, the engineered protein comprises at least one essential

amino acid residue substitution of a non-essential amino acid residue in the reference secreted

protein. In some embodiments, the engineered protein comprises at least one branch chain

amino acid residue substitution of a non-branch chain amino acid residue in the reference

secreted protein In some embodiments, the engineered protein comprises at least one

Arginine (Arg) or Glutamine (Glu) amino acid residue substitution of a non-Arginine (Arg)

or non-Glutamiiie (Glu) amino acid residue in the reference secreted protein.



[0022] in some embodiments, the engineered protein comprises at least one leucine

(Leu) amino acid residue substitution of a non-Leu amino acid residue in the reference

secreted protein. In some embodiments the Leu amino acid residue substitution is at an

amino acid position with a Leu frequency score greater than 0 . In some embodiments the

Leu amino acid residue substitution is at an amino acid position with a Leu frequency score

of at least 0.1. In some embodiments the Leu amino acid residue substitution is at an amino

acid position with a branch chain amino acid frequency score of greater than 0 . In some

embodiments the Leu amino acid residue substitution is at an amino acid position with a

branch chain amino acid frequency score of at least 0.1 . In some embodiments the Leu

amino acid residue substitution is at an amino acid position with a hydrophobic amino acid

frequency score of greater tha 0 . In some embodiments the Leu amino acid residue

substitution is at an amino acid position with a hydrophobic amino acid frequency score of at

least 0.1. In some embodiments the Leu amino acid residue substitution is at an amino acid

position with a per amino acid position entropy of at least .5. In some embodiments the

difference in total folding free energy between the reference secreted protein and the

engineered protein is less than or equal to 0.5.

[0023] In some embodiments of the engineered protein, at least two non-leucine (Leu)

amino acid residues in the reference secreted protein are substituted by a Leu amino acid

residue in the engineered protein, wherein the difference in total folding free energy between

the reference secreted protein and the engineered protein is ess than or equal to 0.5, and

wherein the major energetic component of the total folding free energies for each amino acid

substitution is different.

[0024] In some embodiments the engineered protein comprises at least one Leu

amino acid residue substitution of a non-Leu amino acid residue in a reference secreted

protein at a position with a position entropy of at leas t .5 . In some embodiments the

difference in total folding free energy between the reference secreted protein and the

engineered protein is less than or equal to 0.5. In some embodiments the engineered protein

comprises at least two Leu amino acid residue substitutions of non-Leu amino acid residues

in the reference secreted protein, wherein the contribution to the difference in total folding

free energy between the reference secreted protein and the engineered protein from each of

the Leu amino acid residue substitutions considered independently is ess than or equal to 0.5

and the major energetic component of the total folding free energies for each amino acid

substitution is different.



[0025] in some embodiments the engineered protein comprises at least one Leu

amino acid residue substitution of a non-Leu amino acid residue in a reference secreted

protein at a position at which the total free folding energy that results from the Leu

substitution is less than or equal to 0 5. In some embodiments the engineered protein

comprises at least two Leu amino acid residue substitutions of non- Leu amino acid residues

in the reference secreted protein, wherein the contribution to the difference in total folding

free energy between the reference secreted protein and the engineered protein from each of

the Leu amino acid residue substitutions considered independently is less than or equal to 0.5

and the major energetic component of the total folding free energies for each amino acid

substitution is different.

[0026] In some embodiments, the engineered protein comprises at least one valine

(Vai) amino acid residue substitution of a non- al amino acid residue in the reference

secreted protein. In some embodiments the Val amino acid residue substitution is at an

amino acid position with a Val frequency score greater than 0 . In some embodiments the Val

amino acid residue substitution is at an amino acid position with a Val frequency score of at

least 0.1. In some embodiments the Val amino acid residue substitution is at an amino acid

position with a branch chain amino acid frequency score of greater than 0 . In some

embodiments the Val amino acid residue substitution is at an amino acid position with a

branch chain amino acid frequency score of at least 0 . . In some embodiments the a amino

acid residue substitution is a an amino acid position with a hydrophobic amino acid

frequency score of greater than 0 . In some embodiments the Val amino acid residue

substitution is a an amino acid position with a hydrophobic amino acid frequency score of at

least 0.1 . In some embodiments the Val amino acid residue substitution is at an amino acid

position with a per amino acid position entropy of at least 1 5. In some embodiments the

difference in total folding free energy between the reference secreted protein and the

engineered protein is less than or equal to 0.5

[0027] In some embodiments of the engineered protein, at least two non-valine (Val)

amino acid residues in the reference secreted protein are substituted by a Val amino acid

residue in the engineered protein, wherein the difference in total folding free energy between

the reference secreted protein and the engineered protein is less than or equal to 0 5, and

wherein the major energetic component of the total folding free energies for each amino acid

substitution is different.



[0028] in some embodiments the engineered protein comprises at least one a amino

acid residue substitution of a non-Val amino acid residue in a reference secreted protein at a

position with a position entropy of at least 5. In some embodiments the difference in total

folding free energy between the reference secreted protein and the engineered protein is less

than or equal to 0.5. n some embodiments the engineered protein comprises at least two Va

amino acid residue substitutions of non-Val amino acid residues in the reference secreted

protein, wherein the contribution to the difference in total folding free energy between the

reference secreted protein and the engineered protein from each of the Val amino acid residue

substitutions considered independently is less than or equal to 0.5 and the major energetic

component of the total folding free energies for each amino acid substitution is different.

[0029] In some embodiments the engineered protein comprises at least one Val amino

acid residue substitution of a non-Val amino acid residue in a reference secreted protein at a

position at which the total free folding energy that results from the Val substitution is less

than or equal to 0.5. In some embodiments the engineered protem comprises at least two Val

amino acid residue substitutions of non-Val amino acid residues in the reference secreted

protein, wherein the contribution to the difference in total folding free energy between the

reference secreted protein and the engineered protein from each of the Val amino acid residue

substitutions considered independently is less than or equal to 0.5 and the major energetic

component of the total folding free energies for each amino acid substitution is different.

[0030] in some embodiments, the engineered protein comprises at least one

isoleucine ( ie) amino acid residue substitution of a non-lie amino acid residue in the

reference secreted protein. In some embodiments the e amino acid residue substitution is at

an amino acid position with a l e frequency score greater than 0 . In some embodiments the

e amino acid residue substitution is at an amino acid position with a He frequency score of

at least 0.1. In some embodiments the e amino acid residue substitution is at an amino acid

position with a branch chain amino acid frequency score of greater than 0 . In some

embodiments the e amino acid residue substitution is at an amino acid position with a

branch chain amino acid frequency score of at least 0.1 . In some embodiments the lie amino

acid residue substitution is at an amino acid position with a hydrophobic amino acid

frequency score of greater tha 0 . In some embodiments the He amino acid residue

substitution is at an amino acid position with a hydrophobic amino acid frequency score of at

least 0 . . In some embodiments the lie amino acid residue substitution is at an amino acid

position with a per amino acid position entropy of at least .5. In some embodiments the



difference in total folding free energy between the reference secreted protein and the

engineered protein is less than or equal to 0 5.

[0031] In some embodiments of the engineered protein, at least two non-isoleucine

(He) amino acid residues in the reference secreted protein are substituted by a e amino acid

residue in the engineered protein, wherein the difference in total folding free energy between

the reference secreted protein and the engineered protein is less than or equal to 0.5, and

wherein the major energetic component of the total folding free energies for each amino acid

substitution is different.

[0032] In some embodiments the engineered protein comprises at least one He amino

acid residue substitution of a non-He amino acid residue in a reference secreted protein at a

position with a position entropy of at least 1.5. In some embodiments the difference in total

folding free energy between the reference secreted protein and the engineered protein is less

than or equal to 0.5. In some embodiments the engineered protein comprises at least two He

amino acid residue substitutions of non-He amino acid residues in the reference secreted

protein, wherein the contribution to the difference in total folding free energy between the

reference secreted protein and the engineered protein from each of the He amino acid residue

substitutions considered independently is less than or equal to 0.5 and the major energetic

component of the total folding free energies for each amino acid substitution is different

[0033] In some embodiments the engineered protein comprises at least one e amino

acid residue substitution of a non-Ile amino acid residue in a reference secreted protein at a

position at which the total free folding energy that results from the He substitution is less than

or equal to 0.5. In some embodiments the engineered protein comprises at least two lie

amino acid residue substitutions of non-He amino acid residues in the reference secreted

protein, wherein the contribution to the difference i total folding free energy between the

reference secreted protein and the engineered protein from each of the e amino acid residue

substitutions considered independently is less than or equal to 0.5 and the major energetic

component of the total folding free energies for each amino acid substitution is different

[0034] In some embodiments the reference secreted protein is a naturally occurring

protein. In some embodiments the engineered protein is secreted from a compatible

microorganism when expressed therein. In some embodiments the compatible

microorganism is the same genus as the microorganism that the reference secreted protein

naturally occurs in. In some embodiments the microorganism is a heterotroph. In some



embodiments the microorganism is photosynthetic. In some embodiments the photosynthetic

microorganism is a cyanobacteri m

[0035] In some embodiments the amino acid sequence of the engineered protein is at

least 40%, 45%, 50%, 55%», 60%, 65%, 70%, 75%, 80%, 85%, 86%», 87%, 88%, 89%, 90%,

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 99 5% homologous to the reference

secreted protein

[0036] In some embodiments from 5 to 50 non-essential amino acid residues in the

reference secreted protein are substituted by essential amino acid residues in the engineered

protein. In some embodiments from 5 to 50 non-branch chain amino acid residues in the

reference secreted protein are substituted by branch chain amino acid residues in the

engineered protein In some embodiments from 5 to 50 non-Leu amino acid residues in the

reference secreted protein are substituted by Leu amino acid residues in the engineered

protein. In some embodiments from 5 to 50 non-Val amino acid residues in the reference

secreted protein are substituted by Va amino acid residues in the engineered protein. In

some embodiments from 5 to 50 non-He amino acid residues in the reference secreted protein

are substituted by e amino acid residues in the engineered protein.

[0037] In some embodiments from 5 to 50% of the non-essential amino acid residues

in the reference secreted protein are substituted by essential amino acid residues in the

engineered protein. In some embodiments from 5 to 50% of the non-branch chain amino acid

residues in the reference secreted protein are substituted by branch chain amino acid residues

in the engineered protein. In some embodiments from 5 to 50% of the non-Leu amino acid

residues in the reference secreted protein are substituted by Leu amino acid residues in the

engineered protein. In some embodiments from 5 to 50% of the non-Val amino acid residues

in the reference secreted protein are substituted by Val amino acid residues in the engineered

protein In some embodiments from 5 to 50%, e.g., 5 to 10%, 5 to 15%, 5 to 20%, 5 to 25%,

5 to 30%, 5 to 40%, 5 to 45%, 10 to %, 10 to 20%, 10 to 25%, 10 to 30%, 10 to 35%, 10 to

40%, 10 to 45%», 5 to 20%, 15 to 25%, 5 to 30%, 15 to 35%, 15 to 40%, 5 to 45%, 20 to

25%, 20 to 30%, 20 to 35%, 20 to 40%, 20 to 45%, 25 to 30%, 25 to 35%, 25 to 40%, 25 to

45%, 30 to 35%, 30 to 40%, 30 to 45%, 35 to 40%, 35 to 45%, or 40 to 45% of the non-He

amino acid residues in the reference secreted protein are substituted by e amino acid

residues in the engineered protein.

!z



[0038] n some embodiments the engineered protein comprises of: a) a ratio of branch

chain amino acid residues to total amino acid residues present in the engineered nutritional

protein sequence of at least 26.3%; b.) a ratio of Leu residues to total amino acid residues

present in the engineered nutritional protein sequence of at least 11.8%; and c) a ratio of

essential amino acid residues to total amino acid residues present in the engineered nutritional

protein sequence of at least 55.5% In some embodiments the engineered protein comprises

each essential amino acid. In some embodiments of the engineered protein, the reference

secreted protein is from a member of a genus selected from Aspergillus Trichoderma,

Penicillium, Chrysosporium, Acremonium, Fusarium, Trametes, and Rhizopus. In some

embodiments of the engineered protein, the reference secreted protein is from a

microorganism selected from Escherichia coli, Bacillus subtilis, Saccharomyces cerevisiae,

Pichia pastoris, Corynebacterium species, Synechocystis species, and Synechococcus species.

In some embodiments of the engineered protein, the reference secreted protein is a protein

selected from the proteins listed in Appendix A. n some embodiments of the engineered

protein the reference secreted protein is selected from SEQ ID NOS: 1-9. In some

embodiments of the engineered protein, the reference secreted protein comprises a consensus

sequence for a fold selected from cellulose binding domain, carbohydrate binding module,

iibronectin type domain, and hydrophobia. In some embodiments of the engineered

protein, the reference secreted protein is selected from proteins identified by UniProt

Accession Numbers Q4WBW4, Q99034, A1DBP9, Q8NJP6, A1CU44, B0Y8K2, Q4W 08,

QGCMT2, Q8 02, A1DNL0, A1CCN4, B0XWL3, Q4WF 4, A2QYR9, Q0CFP1,

Q5B2E8, A1DJQ7, A C4H2, B0Y9G4, B8MXJ7, Q4WBU0, Q96WQ9, A2R5N0, Q2US83,

Q0CEU4, Q5BCX8, A1DBS6, Q9HE18, 014405, P62694, Q06886, P 3860, Q9P8P3,

P62695, PQ7987, A1C8U0, B0Y9E7, B8NIV9, Q4WBS1, Q2U2I3, Q5AR04, A1DBV1,

B0YEK2, B8N7Z0, A4DA70, A2R2S6, Q2UI87, Q0CVX4, Q5AX28, A1D9S3, A CC 2,

B0Y2K1, Q4WW45, Q5AQZ4, Q99024, P29026, P29027, P69328, P69327, P36914,

P23176, P22832, A2QHE1, A1CR85, B0XPE1, B8NRX2, Q4WJJ3 , P87076, A2RAL4,

Q2UUD6, D0V F5, Q0CTD7, Q5B5S8, A1D451, B8NJF4, A2QPK4, Q2UNR0, Q5AUW5,

B0Y7Q8, B8NP65, Q4WMU3, Q2UN12, Q0CI67, Q5B6C6, A1DMR8, B8NMR5, Q2U325,

Q0CUC1, Q5B0F4, A1DC16, CUR8, B0XM94, B8NPL7, Q4WL79, Q2U9M7, Q5B6C7,

A1DPG0, A1CA51 , B0Y3M6, B8NDE2, Q4WU49, A2R989, Q2U8Y5, Q0C.AF5, Q5BB53,

A1DFA8, B0Y8M8, Q4WLY1, Q5AV15, A1DNN8, Q5BA18, B0YB65, Q4WGT3,

Q0CEF3, Q5B9F2, A1DCV5, B0XPB8, B8N5S6, Q4WR62, A5ABF5, Q2UDK7 Q0C7L4,

Q5AWD4, A1D122, Q5B681, Q5BG51 , A1CCL9, Q0CB82, Q5ATH9, Q4AEG8, B0XP71,



B8MYV0, Q4WRB0, A2QA27, 000089, Q2UK38, Q0CMH8, Q5BAS1, P29026, P29027,

P48827, A1CIA7, B0Y708, P3521 1, B8N106, P28296, P12547, Q00208, A1CWF3, P52750,

P52754, P79073, P52755, P41746, and P28346. The sequences indicated by the accession

numbers provided herein are those sequences in the database as of the filing date of the

instant application.

[0039] in some embodiments the engineered protein is selected from SEQ ID NOS:

10-1 3 In some embodiments the engineered protein further comprises a polypeptide tag for

affinity purification. In some embodiments the tag for affinity purification is a polyhistidine-

tag. In some embodiments the engineered protein has a net absolute per amino acid charge of

at least 0.05 at p 7 n some embodiments the engineered protein has a net absolute per

amino acid charge of at least 0.10 at pH 7. In some embodiments the engineered protein has

a net absolute per amino acid charge of at least 0 . 5 at pH 7 . In some embodiments the

engineered protein has a net absolute per amino acid charge of at least 0.20 at pH 7. In some

embodiments the engineered protein has a net absolute per amino acid charge of at least 0 25

at pH 7 . n some embodiments the engineered protein has a net positive charge at pH 7 . In

some embodiments the engineered protein has a net negative charge at pH 7. In some

embodiments the engineered protein is digestible. In some embodiments the engineered

protein comprises a protease recognition site selected from a pepsin recognition site, a trypsin

recognition site, and a chymotrypsin recognition site.

[0040] In a further aspect, this disclosure provides nucleic acids, including in some

embodiments isolated nucleic acids In some embodiments the nucleic acid comprises a

nucleic acid sequence that encodes an engineered protein of this disclosure. n some

embodiments the nucleic acid further comprises an expression control sequence operatively

linked to the nucleic acid sequence that encodes the engineered protein.

[0041] In a further aspect, this disclosure provides vectors. In some embodiments

the vectors comprise a nucleic acid sequence that encodes an engineered protein of this

disclosure. In some embodiments the vector further comprises an expression control

sequence operatively linked to the nucleic acid sequence that encodes the engineered protein

[0042] In a further aspect, this disclosure provides recombinant microorganisms. In

some embodiments the recombinant microorganism comprises at least one of a) a nucleic

acid that encodes an engineered protein of this disclosure and b) a vector comprising a

nucleic acid that encodes an engineered protein of this disclosure. In some embodiments, the



recombinant microorganism is a prokaryote. In some embodiments, the prokaryote is

heterotrophic. In some embodiments, the prokaryote is autotrophic. In some embodiments,

the prokaryote is a bacteria.

[0043] In a further aspect, this disclosure provides methods of making a recombinant

engineered protein of this disclosure. In some embodiments the methods comprise culturing

a recombinant microorganism of this disclosure under conditions sufficient for production of

the recombinant engineered protein by the recombinant microorganism. In some

embodiments the methods further comprise isolating the recombinant engineered protein

from the culture. In some embodiments the recombinant protein is soluble. In some

embodiments, the recombinant engineered protein is secreted by the cultured recombinant

microorganism and the secreted protein is isolated from the culture medium.

[0044] In a further aspect, this disclosure provides nutritive compositions. In some

embodiments the nutritive compositions comprise an engineered protein of this disclosure

and at least one second component. In some embodiments the second component is selected

from a protein, a polypeptide, a peptide, a free amino acid, a carbohydrate, a fat, a mineral or

mineral source, a vitamin, and an excipient. In some embodiments the second component is a

protein. In some embodiments the protein is an engineered protein. In some embodiments

the second component is a free amino acid selected from essential amino acids. In some

embodiments the second component is a free amino acid selected from branch chain amino

acids. In some embodiments the second component is Leu. In some embodiments the

second component is Val. In some embodiments the second component is He. In some

embodiments the second component is an excipient. In some embodiments the excipient is

selected from a buffering agent, a preservative, a stabilizer, a binder, a compaction agent, a

lubricant, a dispersion enhancer, a disintegration agent, a flavoring agent, a sweetener, a

coloring agent. In some embodiments the nutritive composition is formulated as a liquid

solution, slurry, suspension, ge , paste, powder, or solid.

[0045] In a further aspect, this disclosure provides methods of making a nutritive

composition. In some embodiments the methods comprise providing an engineered protein

of this disclosure and combining the engineered protein with second component. In some

embodiments the second component is selected from a protein a polypeptide a peptide, a

free amino acid, a carbohydrate, a fat, a mineral or mineral source, a vitamin, and an

excipient. In some embodiments the second component is a protein. In some embodiments

the second component is a free amino acid selected from essential amino acids In some



embodiments the second component is a free amino acid selected from branch chain amino

acids. In some embodiments the second component is Leu. In some embodiments the

second component is Val. In some embodiments the second component is e In some

embodiments the second component is an excipient. In some embodiments the excipient is

selected from a buffering agent, a preservative, a stabilizer, a binder, a compaction agent, a

lubricant, a dispersion enhancer, a disintegration agent, a flavoring agent, a sweetener, a

coloring agent. In some embodiments the nutritive composition is formulated as a liquid

solution, slurry, suspension, gel, paste, powder, or solid.

[0046] In a further aspect, this disclosure provides methods of maintaining or

increasing at least one of muscle mass, muscle strength, and functional performance in a

subject. In some embodiments the methods comprise providing to the subject a sufficient

amount of an engineered protein according to disclosure, a nutriti ve composition according to

disclosure, or a nutritive composition made by a method according to disclosure. In some

embodiments the subject is at least one of elderly, critically-medically ill, and suffering from

protein-energy malnutrition. In some embodiments, the engineered protein according to

disclosure, the nutritive composition according to disclosure, or the nutritive composition

made by a method according to disclosure is consumed by the subject in coordination with

performance of exercise. In some embodiments, the engineered protein according to

disclosure, the nutritive composition according to disclosure, or the nutritive composition

made by a method according to disclosure is consumed by the subject by an oral, enteral, or

parenteral route.

[0047] In a further aspect, this disclosure provides methods of maintaining or

achieving a desirable body mass inde in a subject. In some embodiments the methods

comprise pro viding to the subject a sufficient amount of an engineered protein of this

disclosure, a nutritive composition of this disclosure or a nutritive composition made by a

method of this disclosure n some embodiments the subject is at least one of elderly,

critically-niedically ill, and suffering from protein-energy malnutrition. In some

embodiments, the engineered protein according to disclosure, the nutritive composition

according to disclosure, or the nutritive composition made by a method according to

disclosure is consumed by the subject in coordination with performance of exercise. In some

embodiments, the engineered protein according to disclosure, the nutritive composition

according to disclosure, or the nutritive composition made by a method according to

disclosure is consumed by the subject by an oral, enteral, or parenteral route.



[0048] in a further aspect, this disclosure provides methods of providing protein to a

subject with protein-energy malnutrition. In some embodiments the methods comprise

providing to the subject a sufficient amount of an engineered protein of this disclosure, a

nutritive composition of this disclosure, or a nutritive composition of this disclosure. In some

embodiments, the engineered protein according to disclosure, the nutritive composition

according to disclosure, or the nutritive composition made by a method according to

disclosure is consumed by the subject by an oral, enteral, or parenteral route.

[0049] In a further aspect, this disclosure provides methods of making an engineered

protein. In some embodiments the methods comprise a) providing a reference secreted

protein, b) identifying a set of amino acid positions of the reference secreted protein to mutate

to improve the nutritive content of the protein, and c) synthesizing the engineered protem

comprising the target amino acid substitutions. In some embodiments the reference secreted

protein is from a member of a genus selected from Aspergillus, Trichoderma, Penicillium,

Chrysosporium, Acremonium, Fusarium, Trametes, and Rhiz p us In some embodiments the

reference secreted protein is from a microorganism selected from Escherichia coli, Bacillus

subtilis, Saccharomyces cerevisiae, Pichia pastoris, Corynebacterium species, Synechocystis

species, and Synechococcus species. In some embodiments the reference secreted protein is a

protein listed in Appendix A. In some embodiments the reference secreted protein is a

protein selected from proteins identified by iProt Accession Numbers Q4WBW4, Q99034,

A1DBP9, Q8NJP6, A1CU44, B0Y8K2, Q4WM08, QQCMT2, Q8NK02, A1DNL0,

A1CCN4, B0XWL3, Q4WFK4, A2QYR9, QOCFPi, Q5B2E8, A1DJQ7, A1C4H2, B0Y9G4,

B8MXJ7, Q4WBU0, Q96WQ9, A2R5N0, Q2US83, Q0CEU4, Q5BCX8, A1DBS6,

Q9HE18, 014405, P62694, Q06886, 3860 Q9P8P3, P62695, P07987, A1C8U0, B0Y9E7,

B8NIV9, Q4WBS1, Q2U2I3, Q5AR04, A1DBV1, B0YEK2, B8N7Z0, A4DA70, A2R2S6,

Q2UI87, Q0CVX4, Q5AX28, A1D9S3, A1CC12, B0Y2 1, Q4WW45, Q5AQZ4, Q99024,

P29026, P29027, P69328, P69327, P36914, P23176, P22832, A2QHE1, A1CR85, B0XPE1,

B8NRX2, Q4WJJ3 , P87076, A2RAL4, Q2UUD6, D F5, Q0CTD7, Q5B5S8, A1D451,

B8NJF4, A2QPK4, Q21JNR0, Q5AUW5, B0Y7Q8, B8NP65, Q4WMU3, Q2UN12, Q0CI67,

Q5B6C6, A1DMR8, B8NMR5, Q2U325, QOCUCl, Q5B0F4, A1DC16, A1CUR8, B0XM94,

B8NPL7, Q4VVL79, Q2U9M7, Q5B6C7, A1DPG0, A1CA51 , B0Y3M6, B8NDE2,

Q4WU49, A2R989, Q2U8Y5, Q0CAF5, Q5BB53, A1DFA8, B0Y8M8, Q4WLY1, Q5AV15,

A1DNN8, Q5BA 8, B0YB65, Q4WGT3, Q0CEF3, Q5B9F2, A1DCV5, B0XPB8, B8 5S6,

Q4WR62, A5ABF5, Q2UDK7, Q0C7L4, Q5AWD4, A1D122, Q5B681, Q5BG51, A1CCL9,



Q0CB82, Q5ATH9, Q4AEG8, B0XP71, B8MYV0, Q4WRB0, A2QA27, 000089, Q2UR38,

Q0CMH8, Q 5BA , P29026, P29027, P48827, A1CIA7, B0Y708, P3521 1, B8 06 ,

P28296, P12547, Q00208, A1CWF3, P52750, P52754, P79073, P52755, P41746, and

P28346, In some embodiments the reference secreted protein is selected from SEQ ID NOS:

1-9. In some embodiments the reference secreted protein comprises a consensus sequence for

a fold selected from a cellulose binding domain, carbohydrate binding niudule, fibronectin

type III domain, and hydrophobin.

[0050] In some embodiments identifying the set of amino acid positions of the

reference secreted protein to mutate to improve the nutritive content of the protein comprises

determining at least one parameter selected from amino acid likelihood (AALike), amino acid

type likelihood (AATLike), position entropy ( S POS) , amino acid type position entropy

(SAA , relative free energy of folding (AAG fo id) , d secondary structure identity (LoopID)

for a plurality of amino acid positions of the reference secreted protein. In some

embodiments a combination of two or more parameters is determined for a plurality of amino

acid positions of the reference secreted protein, wherein the combination of parameters is

selected from: (A) AAlike and AAGfoid, (B) AATlike and A A G o , (C) Λ A k AATlike, and

AAGfoid, (D) S p and AAGfoid, (E) S AA J and AAGfoid, (F) LoopID and AAGfoid, (G) AAlike,

AAGfoid, d LoopID, (H) AAlike, AATlike, AAGfoid, and LoopID, (I) AATlike, AAGfoid, and

LoopID, (J) S o , AAGfoid, and LoopID, and (K) SAATPOS, AAGfoid, and LoopID. In some

embodiments the method further comprises ranking the plurality of amino acid positions of

the reference secreted protein on the basis of the parameter and mutating the amino acids at

positions having at least a threshold parameter value.

[0051] In some embodiments the engineered protein is synthesized in vivo. In some

embodiments the engineered protein is synthesized in vitro.

BRIEF DESCRIPTION O F THE DRAWINGS

[0052] Figure 1 shows leucine replacement based on amino acid likelihood in the

glueoamylase protein from A. niger (SEQ ID NO: 1). Figure 1A shows leucine replacement

based on leu cine likelihood, and Figure I B shows a blown up view of the left end of the

graph in Figure I A . Figure 1C shows leucine replacement based on branch chain amino

acid (BCAA) likelihood and Figure I D shows leucine replacement based on hydrophobic

amino acid (A, , I , L , V ) likelihood.



[0053] Figure 2 shows leucine replacement based on position entropy in the

glucoamylase protein from A niger (SEQ ID NO: 1) In Figure 2A position entropy is

calculated based on the full set of twenty amino acids, while in Figure 2B it is calculated

based on 5 groups of amino acids that have similar biophysical properties: hydrophobic

[A,V,I,L,M], aromatic [F,Y,W] , polar [S,T,N,Q], charged jR. i. . X j. other [G,P,C].

[0054] Figure 3 shows leucine replacement mutation free folding energies relative to

wild type for each amino acid position in the glucoamylase protein from A. niger (SEQ ID

NO: 1).

[0055] Figure 4 shows leucine replacement based on amino acid likelihood in the

endo-beta-1 ,4-glucanase protein from A niger (SEQ ID NO: 2). Figure 4.4 shows leucine

replacement based on leucine likelihood, and Figure 4B shows a blown up view of the left

end of the graph in Figure 4.4 Figure 4C shows leucine replacement based on branch chain

amino acid (BCAA) likelihood and Figure 4D shows leucine replacement based on

hydrophobic amino acid (A, M, I, L, V) likelihood

[0056] Figure 5 shows leucine replacement based on position entropy in the endo-

beta- ,4-glucanase protein from A. niger (SEQ ID NO: 2). In Figure 5A position entropy is

caiculated based on the full set of twenty amino acids, while in Figure 5B it is calculated

based on 5 groups of amino acids that have similar biophysical properties: hydrophobic

[A,V,LL,M], aromatic [F,Y,W] , polar [S,T,N,Q], charged [R, ,K,D,E] other [G,P,C]

[0057] Figure 6 shows leucine replacement mutation free folding energies relative to

wild type for each amino acid position in the endo-beta- 1,4-glucanase protein from A. niger

(SEQ ID NO: 2).

[0058] Figure 7 shows leucine replacement based on amino acid likelihood in the

1,4-beta-D-glucan cellobiohydrolase protein from A. niger (SEQ ID NO: 3). Figure 7A

shows leucine replacement based on leucine likelihood, and Figure 7B shows a blown up

view of the left end of the graph in Figure 7A. Figure 7C shows leucine replacement based

on branch chain amino acid (BC AA) likelihood and Figure 7D shows leucine replacement

based on hydrophobic amino acid (A, M, I, L, V) likelihood.

[0059] Figure 8 shows leucine replacement based on position entropy in the 1,4-beta-

D-glucan cellobiohydrolase protein from A niger (SEQ ID NO: 3). In Figure 8A position

entropy is calculated based on the full set of twenty amino acids, while in Figure 8B it is

calculated based on 5 groups of amino acids that have similar biophysical properties:



hydrophobic [A ,V ,I,L,M], aromatic [F,Y,W] , polar [8,T,N,Q], charged [R,H K,D,E], other

[G,P,C]

[0060] Figure 9 shows leucine replacement mutation free folding energies relative to

wild type for each amino acid position in the 1,4-beta-D-glucan cellobiohydrolase protein

from A. niger (SEQ ID NO: 3).

[006 ] Figure 10 shows leucine replacement based on amino acid likelihood in the

endo- 1,4-beta-xylanase protein from A niger (SEQ ID NO: 4) Figure 10A shows leucine

replacement based on leucine likelihood, and Figure 0 shows a blown up view of the left

end of the graph in Figure 10A. Figure 0C shows leucine replacement based on branch

chain amino acid (BCAA) likelihood and Figure 10D shows leucine replacement based on

hydrophobic amino acid (A, M, I, L, V) likelihood.

[0062] Figure 11 shows leucine replacement based o position entropy in the endo-

,4-beta-xylanase protein fro A. niger (SEQ D NO: 4). In Figure 11 position entropy is

calculated based on the full set of twenty amino acids, while in Figure 11B it is calculated

based on 5 groups of amino acids that have similar biophysical properties: hydrophobic

[A,V,I,L,M], aromatic [F,Y,W] , polar [S,T,N,Q], charged [R,H,K,D,E], other [G,P,C].

[0063] Figure 12 shows leucine replacement mutation free folding energies relative

to wild type for each amino acid position in the endo-l,4-beta-xylanase protein from A . niger

(SEQ ID NO: 4)

[0064] Figure 13 shows leucine replacement based on amino acid likelihood in the

cellulose binding domain 1 from A. niger (SEQ ID NO: 5). Figure 13 shows leucine

replacement based on leucine likelihood, and Figure 13B shows a blown up view of the left

end of the graph in Figure 3A. Figure 13C shows leucine replacement based on branch

chain amino acid (BCAA) likelihood and Figure 13D shows leucine replacement based on

hydrophobic amino acid (A, M, I, L, V) likelihood

[0065] Figure 14 shows leucine replacement based on position entropy in cellulose

binding domain 1 from A. niger (SEQ ID NO: 5). In Figure 14A position entropy is

calculated based on the full set of twenty amino acids, while in Figure 14B it is calculated

based on 5 groups of amino acids that have similar biophysical properties: hydrophobic

[Α , ,Ι,Ι, ,Μ ], aromatic Γ Υ Ϊ , polar [S,T,N,Q], charged ( . . .D. . other [G,P,C].



[0066] Figure 15 shows leucine replacement mutation free folding energies relative

to wild type for each amino acid position in cellulose binding domain 1 from A. niger (SEQ

ID NO: 5).

[0067] Figure 6 shows leucine replacement based on amino acid likelihood in

carbohydrate binding module 20 from A niger (SEQ ID NO: 6). Figure 16.4 shows leucine

replacement based on leucine likelihood, and Figure 16B shows a blown up view of the left

end of the graph in Figure A, Figure 16C shows leucine replacement based on branch

chain amino acid (BCAA) likelihood and Figure 16D shows leucine replacement based on

hydrophobic amino acid (A, M, I, L, V) likelihood

[0068] Flg r 17 shows isoleucine replacement based on amino acid likelihood in

carbohydrate binding module 20 from /1 niger (SEQ ID NO: 6). Figure 17A shows

isoleucine replacement based on isoleucine likelihood, and Figure 17B shows a blown up

view of the left end of the graph in Figure 17A. Figure 17C shows isoleucine replacement

based on branch chain amino acid (BCAA) likelihood and Figure 17D shows isoleucine

replacement based on hydrophobic amino acid (A, M, I, L, V) likelihood.

[0069] Figure 18 shows valine replacement based on amino acid likelihood in

carbohydrate binding module 20 from A. niger (SEQ D NO: 6). Figure 18A shows valine

replacement based on valine likelihood, and Figure B shows a blown up view of the left

end of the graph in Figure 18 . Figure 18C shows valine replacement based on branch

chain amino acid (BCAA) likelihood and Figure 18 shows valine replacement based on

hydrophobic amino acid (A, M, I. L, V) likelihood.

[0070] Figure shows leucine replacement based on position entropy in

carbohydrate binding module 20 from A. niger (SEQ ID NO: 6). In Figure 19A position

entropy is calcula ted based on the full set of twenty amino acids, while in Figure 19B it is

calculated based on 5 groups of amino acids that have similar biophy sical properties:

hydrophobic [A,V,I,L,M], aromatic [F,Y,W] , polar [S,T,N,Q], charged [R H ,D,E], other

[G,P,C].

[0071] Figure 20 shows leucine replacement mutation free folding energies relative

to wild type for each amino acid position in carbohydrate binding module 20 from A. niger

(SEQ D NO: 6).



[0072] Figure 21 shows isoleucine replacement mutation free folding energies

relative to wild type for each amino acid position in carbohydrate binding module 20 from A.

niger (SEQ ID NO: 6).

[0073] Figure 22 shows valine replacement mutation free folding energies relative to

wild type for each amino acid position in carbohydrate binding module 20 from A niger

(SEQ ID NO: 6).

[0074] Figure 23 shows arginine replacement mutation free folding energies relative

to wild type for each amino acid position in carbohydrate binding module 20 from A. niger

(SEQ ID NO: 6).

[0075] Figure 24 shows leucine replacement based on amino acid likelihood in

glucosidase fibronectin type I domain from A. niger (SEQ ID NO: 7). Figure 24A shows

leucine replacement based on leucine likelihood, and Figure 24B shows a blown up view of

the left end of the graph in Figure 24A. Figure 24C shows leucine replacement based on

branch chain amino acid (BCAA) likelihood and Figure 24D shows leucine replacement

based on hydrophobic amino acid (A, , I, L, V) likelihood.

[0076] Figure 25 shows leucine replacement based on position entropy in glucosidase

fibronectin type III domain from A niger (SEQ ID NO: 7). In Figure 25A position entropy

is calculated based on the full set of twenty amino acids, while in Figure 25B it is calculated

based on 5 groups of amino acids that have similar biophysical properties: hydrophobic

[Α,ν ,Ι,Ι, ,Μ ], aromatic [I .Y. i , polar [S,T,N,Q], charged [R,H,K,D,E], other [G P,C]

[0077] Figure 26 shows leucine replacement mutation free folding energies relative

to wild type for each amino acid position in glucosidase fibronectin type III domain from A

niger (SEQ ID NO: 7).

[0078] Figure 27 shows leucine replacement based on amino acid likelihood in the

hydrophobin I protein from T Reesei (SEQ ID NO: 8). Figure 27A shows leucine

replacement based on leucme likel ihood, and Figure 27B shows a blown up view of the left

end of the graph in Figure 27A Figure 27C shows leucine replacement based on branch

chain amino acid (BCAA) likelihood and Figure 27D shows leucine replacement based on

hydrophobic amino acid (A, M, I, L, V) likelihood

[0079] Figure 28 shows leucine replacement based on position entropy in the

hydrophobin I protein from T. Reesei (SEQ ID NO: 8). n Figure 28A position entropy is

calculated based on the full set of twenty amino acids while in Figure 28B it is calculated



based on 5 groups of amino acids that have similar biophysical properties: hydrophobic

[A ,V,I,L,M], aromatic [F,Y,W] , polar [S,T,N,Q], charged [R,H,K,D,E], other [G ,P ,C].

[0080] Figure 29 shows leucine replacement mutation free folding energies relative

to wild type for each amino acid position in the hydrophobin I protem from T. Reesei (SEQ

ID NO: 8).

[008 ] 30 shows leucine replacement based on amino acid likelihood in the

hydrophobin II protein from T. Reesei (SEQ ID NO: 9) Figure 30A shows leucine

replacement based on leucine likelihood, and Figure 30B shows a blown up view of the left

end of the graph in Figure 30A. Figure 30C shows leucine replacement based on branch

chain amino acid (BCAA) likelihood and Figure 30D shows leucine replacement based on

hydrophobic amino acid (A, M, L L, V) likelihood.

[0082] Figure 31 shows leucine replacement based on position entropy in the

hydrophobin I protein from T. Reesei (SEQ ID NO: 9). In Figure 31A position entropy is

calculated based on the full set of twenty amino acids, while in Figure 3I B it is calculated

based on 5 groups of amino acids that have similar biophysical properties: hydrophobic

[A,V,I,L,M], aromatic [F,Y,W] , polar [S,T,N,Q], charged [R,H,K D E], other [G,P,C].

[0083] Figure 32 shows leucine replacement mutation free folding energies relative

to wild type for each amino acid position in the hydrophobin II protem from T. Reesei (SEQ

ID NO: 9).

[0084] Figure 33 shows a schematic illustration of a library construction strategy

used for making SEQID-45001 and SEQID-45029 variants.

[0085] Figures 34A and 34B show the result of secretion screening using the Caliper

LahChip GXII. (A) Electropherograms demonstrating a hit (protein of interest peak indicated

with arrow), negative control, and protein ladder. (B) Simulated gel images generated from

electropherograms demonstrating secretion of protein variants (protein of interest peak in

box).

[0086] Figure 35 shows the results of anti -FLAG dotblot analysis of Aspergillus

culture supernatants. (A) Isolates transformed with expression vectors encoding specific

variants of SEQI D-45029. Box indicates standard curve. (B) Quantification of positive wells

from (A). SEQID-45029 is a positive control for wild type secretion.(C) Isolates transformed

with expression vectors encoding a library of SEQID-45029 variants. (D). Quantification of

positive wells from (C) based on standard curve (box).



[0087] Figure 36 demonstrates the sequence diversity of isolate 18 and 27

expression cassettes. Numerals followmg the dash indicate specific sub-clone Boxes indicate

identical sequences. Clones suggesting the presence of deletions outside of the variable

regions are indicated with a asterix.

DESCRIPTION OF APPENDICES

[0088] This specification includes Appendices A-D.

[0089] Appendix A lists exemplar}' reference secreted proteins.

[0090] Appendix lists representative proteins that include folds/domains selected

from ankyrin repeats, Leucine rich repeats, tetratricopeptide repeats, armadillo repeats,

fibronectine type III domains, lipocaliii-like domains, knottins, cellulose binding domains,

carbohydrate binding domains, protein Z folds, PDZ domains, SH3 domains, S 2 domains,

WW domains, thioredoxins, Leucine zipper, plant homeodomam, tudor domain and

hydrophobins.

[0091] Appendix C lists proteins used in multiple sequence alignments (MSAs) to

analyze amino acid likelihood.

[0092] Appendix D presents analyses of the physiochemicai properties of the protein

and polypeptide sequences analyzed in the examples.

DETAILED DESCRIPTION

[0093] Unless otherwise defined herein, scientific and technical terms used in

connection with the present disclosure shall have the meanings that are commonly understood

by those of ordinary skill in the art. Further, unless otherwise required by context, singular

terms shall include the plural and plural terms shall include the singular. Generally,

nomenclatures used in connection with, and techniques of, biochemistry, enzymology,

molecular and cellular biology, microbiology, genetics and protein and nucleic acid

chemistry and hybridization described herein are those well-known and commonly used in

the art. Certain references and other documents cited herein are expressly incorporated

herein by reference. Additionally, all UniProt/SwissProt records cited herein are hereby

incorporated herein by reference. In case of conflict, the present specification, including

definitions, will control. The materials, methods, and examples are illustrative only and not

intended to be limiting.

[0094] The methods and tec hniques of the present disclosure are general ly performed

according to conventional methods well known in the art and as described in various general



and more specific references that are cited and discussed throughout the present specification

unless otherwise indicated. See, e.g., Sambrook et al., Molecular Cloning: A Laboratory

Manual, 3d ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (2001);

Ausubel et al, Current Protocols in Molecular Biology Greene Publishing Associates (1992,

and Supplements to 2002); Taylor and Drickamer, Introduction to Glycobiology, Oxford

Univ. Press (2003); Worthingtoii Enzyme Manual, Worthington Biochemical Corp.

Freehold, N.J.; Handbook of Biochemistry: Section A Proteins, Vol I, CRC Press (1976);

Handbook of Biochemistry: Section A Proteins, Vol II, CRC Press (1976); Essentials of

Glycobiology, Cold Spring Harbor Laboratory Press (1999). Remington's Pharmaceutical

Sciences, Mack Pub. Co, Easton, PA (18 t ed.) (1990) Many molecular biology and genetic

techniques applicable to cyanobacteria are described in Heidorn et al., "Synthetic Biology in

Cyanobacteria: Engineering and Analyzing Novel Functions," Methods in Enzymology, Vol.

497, Ch. 24 (201 ) , which is hereby incorporated herein by reference.

[0095] This disclosure refers to sequence database entries (e.g., UniProt/SwissProt

records) for certain protein and gene sequences that are published on the internet, as wel as

other information on the internet. The skilled artisan understands that information on the

internet, including sequence database entries, is updated from time to time and that, for

example, the reference number used to refer to a particular sequence can change. Where

reference is made to a public database of sequence information or other information on the

internet, it is understood that such changes can occur and particular embodiments of

information on the internet can come and go. Because the skilled artisan can find equivalent

information by searching on the internet, a reference to an internet web page address or a

sequence database entry evidences the availability and public dissemination of the

information in question. In al cases the sequence information contained in the sequence

database entries referenced herein is hereby incorporated herein by reference.

[0096] Before the present proteins, compositions, methods, and other embodiments

are disclosed and described, it is to be understood that the terminology used herein is for the

purpose of describing particular embodiments only and is not intended to be limiting. It must

be noted that, as used in the specification and the appended claims, the singular forms "a,"

"an" and "the" include plural referents unless the context clearly dictates otherwise.

[0097] The term "comprising" as used herein is synonymous with "including" or

"containing", and is inclusive or open-ended and does not exclude additional, unrecited

members, elements or method steps.



[0098] This disclosure makes reference to amino acids The full name of the amino

acids is used interchangeably with the standard three letter and one letter abbreviations for

each. For the avoidance of doubt, those are: Alanine (Ala, A), Arginine (Arg, R), Asparagine

(Asn, N), Aspartic acid (Asp, D), Cysteine (Cys, C). Glutamic Acid (G u, E), Glutamine

(Gin, Q), Glycine (Gly, G), Histidine (His, H), Isoleucine (lie, Ϊ), Leucine (Leu, L),

Lysine (Lys, K). Methionine (Met, M), Phenylalanine (Phe, F), Proline (Pro, P), Serine (Ser,

S), Threonine (Thr, T), Tryptophan (Trp, ), Tyrosine (Tyr, Y), Valine (Vai,V).

[0099] As used herein, the term "in vitro" refers to events that occur in an artificial

environment, e.g., in a test tube or reaction vessel, in cell culture, in a Petri dish, etc., rather

than within an organism (e.g., animal, plant, or microbe).

[00 00] As used herein, the term "i vivo" refers to events that occur within an

organism (e.g., animal, plant, or microbe).

[00101] As used herein, the term "isolated" refers to a substance or entity that has been

(1) separated from at least some of the components with which it was associated when

initially produced (whether in nature or in an experimental setting), and/or (2) produced,

prepared, and/or manufactured by the hand of man. Isolated substances and/or entities may

be separated from at least about 10%, about 20%, about 30%, about 40%, about 50%, about

60°/», about 70°/», about 80°/», about 90%, or more of the other components with whic they

were initially associated. In some embodiments isolated agents are more than about 80%,

about 85%, about 90%, about 9 %, about 92%, about 93%, about 94%, about 95%, about

96%, about 97%, about 98%, about 99%, or more than about 99% pure. As used herein, a

substance is "pure" if it is substantially free of other components.

[00102] As used herein, a "branch chain amino acid" is an amino acid selected from

Leucine, Isoleucine, and Valine.

[00103] As used herein, an "essential amino acid" is an amino acid selected from

Histidine, Isoleucine, Leucine, Lysine, Methionine, Phenylalanine, Threonine, Tryptophan,

and Valine.

[00104] The term "peptide" as used herein refers to a short polypeptide, e.g., one that

typically contains less than about 50 amino acids and more typically less than about 30 amino

acids. The term as used herein encompasses analogs and mimetics that mimic structural and

thus biological function.



[001 05] The terms "polypeptide" and "protein" can be interchanged, and these terms

encompass both naturally-occurring and non- atura y occurring polypeptides, and, as

provided herein or as generally known in the art, fragments, mutants, derivatives and analogs

thereof. A polypeptide can be monomeric, meaning it has a single chain, or polymeric,

meaning it is composed of two or more chains, which can be covaiently or non-co va ent y

associated. Further a polypeptide may comprise a number of different domains each of

which has one or more distinct activities. For the avoidance of doubt, a polypeptide can be

any length greater than or equal to two amino acids.

[00106] The term "isolated polypeptide" is a polypeptide tha t by virtue of its origin or

source of derivation (1) is not associated with naturally associated components that

accompany it in any of its native states, (2) exists in a purity not found in nature, where purity

can be adjudged with respect to the presence of other cellular material (e.g., is free of other

polypeptides from the same species or from the host species in which the polypeptide was

produced) (3) is expressed by a ceil from a different species, (4) is recombinantly expressed

by a cell (e.g., a polypeptide is an "isolated polypeptide" if it is produced from a recombinant

nucleic acid present in a host cell and separated from the producing host cell, (5) does not

occur in nature (e.g., it is a domain or other fragment of a polypeptide found in nature or it

includes amino acid analogs or derivatives not found in nature or linkages other than standard

peptide bonds), or (6) is otherwise produced, prepared, and/or manufactured by the hand of

man. Thus, an "isolated polypeptide" includes a polypeptide that is produced in a host cell

from a recombinant nucleic acid (such as a vector), regardless of whether the host cell

naturally produces a polypeptide having an identical amino acid sequence. A "polypeptide"

includes a polypeptide that is produced by a host ce l via overexpression, e.g., homologous

overexpression of the polypeptide from the host cell such as by altering the promoter of the

polypeptide to increase its expression to a level above its normal expression level in the host

cell in the absence of the altered promoter. A polypeptide that is chemically synthesized or

synthesized in a cellular system different from a cell from which it naturally originates is

"isolated" from its naturally associated components. A polypeptide may also be rendered

substantially free of naturally associated components by isolation, using protein purification

techniques well known in the art. As thus defined, "isolated" does not necessarily require

that the protein, polypeptide, peptide or oligopeptide so described has been physically

removed from a cell in which it was synthesized.



[00107] The terms "purify," "purifying" and "purified" refer to a substance (or entity,

composition, product or materia]) that has been separated from at least some of the

components with which it was associated either when initially produced (whether in nature or

in an experimental setting), or during any time after its initial production. A substance such

as a nutritional polypeptide is considered purified if it is isolated at production, or at any level

or stage up to and including a final product, but a final product may contain other materials

up to about 0%, about 20%, about 30%, about 40%, about 50%, about 60%, about 70%,

about 80%, about 90%, or above about 90% and still be considered "isolated." Purified

substances or entities can be separated from at least about 10%, about 20%, about 30%, about

40%, about 50%, about 60%, about 70%, about 80%, about 90%, or more of the other

components with which they were initially associated. In some embodiments, purified

substances are more than about 80%, about 85%, about 90%, about 91%, about 92%, about

93%, about 94%, about 95%, about 96%, about 97%, about 98%, about 99%, or more than

about 99% pure. In the instance of polypeptides and other polypeptides provided herein, such

a polypeptide can be purified from one or more other polypeptides capable of being secreted

from the unicellular organism that secretes the polypeptide. As used herein, a polypeptide

substance is "pure" if it is substantially free of other components or other polypeptide

components.

[00 08] The term "polypeptide fragment" or "protein fragment" as used herein refers

to a polypeptide or domain thereof that has ess amino acids compared to a reference

polypeptide, e.g., a full-length polypeptide or a polypeptide domain of a naturally occurring

protein. A "naturally occurring protein" or "naturally occurring polypeptide" includes a

polypeptide having an amino acid sequence produced by a non-recombinant cell or organism.

In an embodiment, the polypeptide fragment is a contiguous sequence in which the amino

acid sequence of the fragment is identical to the corresponding positions in the naturally-

occurring sequence. Fragments typically are at least 5, 6, 7, 8, 9 or 10 amino acids long, or at

least 12, 14, or 18 amino acids long, or at least 20 amino acids long, or at least 25, 30, 35,

40 or 45, amino acids, or at least 50, 60, 70, 80, 90 or 100 amino acids long, or at least 0,

120, 130, 140, 150, 160, 170, 180, 190 or 200 amino acids long, or 225, 250, 275, 300, 325,

350, 375, 400, 425, 450, 475, 500, 525, 550, 575, 600 or greater than 600 amino acids long.

A fragment can be a portion of a larger polypeptide sequence that is digested inside or outside

the cell. Thus, a polypeptide that is 50 amino acids in length can be produced intracellularly,

but proteolyzed inside or outside the cell to produce a polypeptide less than 50 amino acids in



length. This is of particular significance for polypeptides shorter than about 25 amino acids,

which can be more difficult than larger polypeptides to produce recombinantly or to purify

once produced recombinantly The term "peptide" as used herein refers to a short

polypeptide or oligopeptide, e.g. one that typically contains less than about 50 amino acids

and more typically less than about 30 amino acids, or more typically less than about 15 amino

acids, such as less than about 10, 9, 8, 7, 6, 5, 4, or 3 amino acids. The term as used herein

encompasses analogs and mimetics that mimic structural and thus biological function.

[00109] The term "fusion protein" refers to a polypeptide comprising a polypeptide or

fragment coupled to heterologous amino acid sequences. Fusion proteins are useful because

they can be constructed to contain two or more desired functional elements that can be from

two or more different proteins. A fusion protein comprises at least 10 contiguous amino acids

from a polypeptide of interest, or at least 20 or 30 amino acids, or at least 40, 50 or 60 amino

acids, or at least 75, 100 or 125 amino acids. The heterologous polypeptide included within

the fusion protein is usually at least 6 amino acids in length, or at least 8 amino acids in

length, or at least 5 , 20, or 25 amino acids in length. Fusions that include larger

polypeptides, such as a IgG Fc region, and even entire proteins, such as the green

fluorescent protein ("GFP") chromophore-containing proteins, have particular utility. Fusion

proteins can be produced recombinantly by constructing a nucleic acid sequence which

encodes the polypeptide or a fragment thereof in frame with a nucleic acid sequence encoding

a different protein or peptide and then expressing the fusion protein. Alternatively a fusion

protein can be produced chemically by crosslinking the polypeptide or a fragment thereof to

another protein.

[001 0] A composition, formulation or product is "nutritional" or "nutritive" if it

provides an appreciable amount of nourishment to its intended consumer, meaning the

consumer assimilates all or a portion of the composition or formulation into a cell, organ,

and/or tissue. Generally such assimilation into a cell, organ and/or tissue provides a benefit

or utility to the consumer, e.g. by maintaining or improving the health and/or natural

function(s) of said cell, organ, and/or tissue. A nutritional composition or formulation that is

assimilated as described herein is termed "nutrition." By way of non-limiting example, a

polypeptide is nutritional if it provides a appreciable amount of polypeptide nourishment to

its intended consumer, meaning the consumer assimilates all or a portion of the protein,

typically in the form of single amino acids or small peptides, into a cell, organ, and/or tissue

"Nutrition" also means the process of pro viding to a subject, such as a human or other



mammal, a nutritional composition, formulation, product or other material A nutritional

product need not he "nutritionally complete," meaning if consumed in sufficient quantity, the

product provides all carbohydrates, lipids, essential fatty acids, essential amino acids,

conditionally essential amino acids, vitamins and minerals required for health of the

consumer. Additionally, a "nutritionally complete protein" contains all protein nutrition

required (meaning the amount required for physiological normalcy by the organism) but does

not necessarily contain micron utrients such as vitamins and minerals, carbohydrates or lipids.

[001 11] In preferred embodiments, a composition or formulation is nutritional in its

provision of polypeptide capable of decomposition (i.e., the breaking of a peptide bond, often

termed protein digestion) to single amino acids and/or small peptides (e.g., two amino acids,

three amino acids, or four amino acids, possibly up to ten amino acids) in an amount

sufficient to provide a "nutritional benefit." In addition, in certain embodiments provided are

nutritional polypeptides that transit across the gastrointestinal wall and are absorbed into the

bloodstream as small peptides (e.g., larger than single amino acids but smaller than about ten

amino acids) or larger peptides, oligopeptides or polypeptides (e.g., > 11 amino acids) A

nutritional benefit in a polypepti de-containing composition can be demonstrated and,

optionally, quantified, by a number of metrics. For example, a nutritional benefit is the

benefit to a consuming organism equivalent to or greater than at least about 0 5% of a

reference dai ly intake value of protein, such as about !%, 2%, 3%, 4%, 5%, 6%, 7%, 8%,

9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 60%, 65%, 70%, 75%», 80%, 85%,

90°/», 95%>, 00% or greater than about 0% of a reference daily intake value. Alternatively,

a nutritional benefit is demonstrated by the feeling and/or recognition of s iety by the

consumer. n other embodiments, a nutritional benefit is demonstrated by incorporation of a

substanti al amount of the polypepti de component of the composition or formulation into the

cells, organs and/or tissues of the consumer, such incorporation generally meaning that single

amino acids or short peptides are used to produce polypeptides de novo intracellulariy. A

"consumer" or a "consuming organism" means any animal capable of ingesting the product

having the nutritional benefit. Typically, the consumer is a mammal such as a healthy

human, e.g., a healthy infant, child adult, or older adult. Alternatively the consumer is a

mammal such as a human (e.g., an infant, child, adult or older adult) at risk of developing or

suffering from a disease disorder or condition characterized by (i) the lack of adequate

nutrition and/or (ii) the alleviation thereof by the nutritional products of the present invention.

An "infant" is generally a human under about age 1 or 2, a "child" is generally a human



under about age 18 and an "older adult" or "elderly" human is a human aged about 65 or

older.

[00 2] It is an aspect of the present invention that the polypeptides provided herein

have functional benefits beyond provision of polypeptide capable of decomposition,

including the demonstration that peptides contained wi hin the polypeptides have unique

amino acid compositions. Moreover, provided are polypeptides that have amino acid ratios

not found in naturally-occurring full-length polypeptides or mixtures of polypeptides, suc

ratios are beneficial, both in the ability of the polypeptides to modulate the metabolic

signaling that occurs via single amino acids and small peptides, as well as the ability of

polypeptides (and their amino acid components) to stimulate specific metabolic responses

important to the health of the consuming organism. As provided herein, a ratio of amino

acids can be demonstrated by comparison of the composition in a polypeptide of a single

amino acid, or two or more amino acids, either to a reference polypeptide or a reference

polypeptide mixture. In some embodiments, such comparison may include the content of one

amino acid in a polypeptide versus the content of the same amino acid in a reference

polypeptide or a reference polypeptide mixture. In other embodiments, such comparison may

include the relative content of one amino acid in a polypeptide versus the content of all other

amino acids present in a reference polypeptide or a reference polypeptide mixture.

[00 ] In other preferred embodiments, a composition or formulation is nutritional in

its provision of carbohydrate capable of hydrolysis by the intended consumer (termed a

"nutritional carbohydrate") A nutritional benefit in a carbohydrate-containing composition

can be demonstrated and, optionally, quantified, by a number of metrics. For example, a

nutritional benefit is the benefit to a consuming organism equivalent to or greater than at least

about 2% of a reference daily intake value of carbohydrate.

[00 114] in other preferred embodiments, a composition or formulation is nutritional in

its provision of lipid capable of digestion, incorporation, conversion, or other cellular uses by

the intended consumer (termed a "nutritional lipid") A nutritional benefit in a lipid-

containing composition can be demonstrated and, optionally, quantifi ed by a number of

metrics. For example, a nutritional benefit is the benefit to a consuming organism equivalent

to or greater than at least about 2% of a reference daily intake value of lipid (i.e., fat).

[00 5] An "agriculturally-derived food product" is a food product resulting from the

cultivation of soil or rearing of animals.



[001 16] As used herein, a protein has "homology" or is "homologous" to a second

protein if the nucleic acid sequence tha encodes the protein has a similar sequence to the

nucleic acid sequence that encodes the second protein. Alternatively, a protein has homology

to a second protein if the two proteins have similar amino acid sequences. (Thus, the term

"homologous proteins" is defined to mean that the two proteins have similar amino acid

sequences.) As used herein, homology between two regions of amino acid sequence

(especially with respect to predicted stnictural similarities) is interpreted as implying

similarity in function.

[001 7] When "homologous" is used in reference to proteins or peptides, it is

recognized that residue positions that are not identical often differ by conservative amino acid

substitutions. A "conservative amino acid substitution" is one in which an amino acid residue

is substituted by another amino acid residue having a side chain (R group) with similar

chemical properties (e.g., charge or hydrophobicity). In general, a conservative amino acid

substitution will not substan tially change the functional properties of a protein. In cases

where two or more amino acid sequences differ from each other by conservative

substitutions, the percent sequence identity or degree of homology may be adjusted upwards

to correct for the conservative nature of the substitution. Means for making this adjustment

are well known to those of skill in the art. See, e.g., Pearson, 1994 Methods Mo . Bio .

24:307-31 and 25:365-89.

[00 1 8] The following six groups each contain amino acids that are conservative

substitutions for one another: 1) Serine, Threonine; 2) Aspartic Acid, Glutamic Acid; 3)

Asparagine, Glutamine; 4) Arginine, Lysine; 5) Isoleucine, Leucine, Methionine, Alanine,

Valine, and 6) Phenylalanine, Tyrosine, Tryptophan.

[001 19] Sequence homology for polypeptides, which is also referred to as percent

sequence identity, is typically measured using sequence analysis software. See, e.g., the

Sequence Analysis Software Package of the Genetics Computer Group (GCG), University of

Wisconsin Biotechnology Center, 9 10 University Avenue, Madison, Wis. 53705. Protein

analysis software matches similar sequences using a measure of homology assigned to

various substitutions, deletions and other modifications, including conservative amino acid

substitutions. For instance, GCG contains programs such as "Gap" and "Bestfit" which can

be used with default parameters to determine sequence homology or sequence identity

between closely related polypeptides, such as homologous polypeptides from different



species of organisms or between a wild-type protein and a mute in thereof. See, e.g., GCG

Version 6.1.

[00120] An exemplary algorithm when comparing a particular polypeptide sequence to

a database containing large number of sequences from different organisms is the computer

program BLAST (Aitschul et al, J . Moi. Biol. 215:403-41 0 (1990); Gish and States, Nature

Genet. 3:266-272 (1993); Madden et al, Meth. Enzymol. 266:13 1-141 (1996): Aitschul et al,

Nucleic Acids Res. 25:3389-3402 ( 1997); Zhang and Madden, Genome Res. 7:649-656

(1997)), especially blastp or tblastn (Aitschul et al., Nucleic Acids Res. 25:3389-3402

(1997)).

[00121] Exemplar}' parameters fo BLASTp are: Expectation value: 10 (default);

Filter: seg (default); Cost to open a gap: 1 (default); Cost to extend a gap: 1 (default); Max.

alignments: 100 (default); Word size: 1 (default); No. of descriptions: 100 (default); Penalty

Matrix: BLO WSUM62 . The length of polypeptide sequences compared for homology will

generally be at least about 16 amino acid residues, or at least about 20 residues, or at least

about 24 residues, or at least about 28 residues, or more than about 35 residues. When

searching a database containing sequences from a large number of different organisms, it may

be useful to compare amino acid sequences. Database searching using amino acid sequences

can be measured by algorithms other than blastp known in the art. For instance, polypeptide

sequences can be compared using FASTA, a program in GCG Version 6.1. FASTA provides

alignments and percent sequence identity of the regi ons of the best overlap between the query

and search sequences. Pearson, Methods Enzymol. 183:63-98 (1990). For example, percent

sequence identity between amino acid sequences can be determined using FASTA with its

default parameters (a word size of 2 and the PAM250 scoring matrix), as provided in GCG

Version 6.1, herein incorporated by reference.

[00 22] in some embodiments, polymeric molecules (e.g., a polypeptide sequence or

nucleic acid sequence) are considered to be "homologous" to one another if their sequences

are at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, at least 50%, at least

55% , at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least

90%, at least 95%, or at least 99% identical. n some embodiments, polymeric molecules are

considered to be "homologous" to one another if their sequences are at least 25%, at least

30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at least

65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at

least 99% similar. The term "homologous" necessarily refers to a comparison between at



least two sequences (nucleotides sequences or amino acid sequences). In some embodiments,

two nucleotide sequences are considered to be homologous if the polypeptides they encode

are at least about 50% identical, at least about 60% identical, at least about 70% identical, at

least about 80% identical, or at least about 90% identical for at least one stretch of at least

about 20 amino acids. In some embodiments, homologous nucleotide sequences are

characterized by the ability to encode a stretch of at least 4-5 uniquely specified amino acids.

Both the identity and the approximate spacing of these amino acids relative to one another

must be considered for nucleotide sequences to be considered homologous. In some

embodiments of nucleotide sequences less than 60 nucleotides in length, homology is

determined by the ability to encode a stretch of at least 4-5 uniquely specified amino acids.

In some embodiments, two protein sequences are considered to be homologous if the proteins

are at least about 50%» identical, at least about 60% identical, at least about 70% identical, at

least about 80% identical, or at least about 90% identical for at least one stretch of at least

about 20 amino acids.

[00123] As used herein, a "modified derivative" refers to polypeptides or fragments

thereof that are substantially homologous in primary structural sequence to a reference

polypeptide sequence but which include, e.g., in vivo or in vitro chemical and biochemical

modifications or which incorporate amino acids that are not found in the reference

polypeptide. Such modifications include, for example, acetylation, carboxylation,

phosphorylation, glycosylation, ubiquitination, labeling, e.g., with radionuclides, and various

enzymatic modifications, as will be readily appreciated by those skilled in the art. A variety

of methods for labeling polypeptides and of substituents or labels useful for such purposes are

well known in the art, and include radioactive isotopes such as 1 "P, , S, and ¾ ligands

that bind to labeled antiligands (e.g., antibodies), fluorophores, chemiluminescent agents,

enzymes, and antiligands that can serve as specific binding pair members for a labeled ligand.

The choice of label depends on the sensitivity required, ease of conjugation with the primer,

stability requirements, and available instrumentation Methods for labeling polypeptides are

well known in the art. See, e.g., Ausubel et al., Current Protocols in Molecular Biology,

Greene Publishing Associates (1992 and Supplements to 2002).

[00124] As used herein, "polypeptide mutant" or "mutein" refers to a polypeptide

whose sequence contains an insertion, duplication, deletion, rearrangement or substitution of

one or more amino acids compared to the amino acid sequence of a reference protein or

polypeptide, such as a native or wild-type protein. A mutein may have one or more amino



acid point substitutions, in which a single amino acid at a position has been changed to

another amino acid, one or more insertions and/or deletions, in which one or more amino

acids are inserted or deleted, respectively, in the sequence of the reference protein, and/or

truncations of the amino acid sequence at either or both the amino or carboxy termini. A

mutein may have the same or a different biological activity compared to the reference

protein.

[00125] In some embodiments, a mutein has, for example, at least 85% overall

sequence homology to its counterpart reference protein. In some embodiments, a mutein has

at least 90% overall sequence homology to the wild-type protein. In other embodiments, a

mutein exhibits at least 95% sequence identity, or 98%, or 99%, or 99.5% or 99.9% overall

sequence identity.

[00126] As used herein, a "polypeptide tag for affinity purification" is any polypeptide

that has a binding partner that can be used to isolate or purify a second protein or polypeptide

sequence of interest fused to the first "tag" polypeptide. Several examples are well known in

the art and include a is-6 tag, a FLAG epitope, a c-myc epitope, a Strep-TAGH, a biotin tag,

a glutathione 5-transferase (GST), chiti binding protein (CBP), a maltose binding protein

(MBP), or a metal affinity tag.

[00127] As used herein, a "polypeptide charge" or "protein charge" is calculated for a

polypeptide or protein at pH 7 using Formula .

[00128] Formula 1:

Chargep -0.002 - C*0.045 - D*0.999 - E*0.998 + H*0.09 + K* .0 + R*1.0 -
Y*-0.001

Chargep is the net charge of the polypeptide or protein.

C is the number cysteine residues in the polypeptide or protein.

D is the number of aspartic acid residues in the polypeptide or protein.

E is the number of glutamic acid residues in the polypeptide or protein.

H is the number of histidine residues in the polypeptide or protein.

K is tire number of lysine residues in the polypeptide or protein.

R is the number of arginine residues in the polypeptide or protein.

Y i the number of tyrosine residues in the polypeptide or protein.



[00129] As used herein, a "per amino acid charge" is calculated for polypeptide or

protein at pH 7 using Formula 2.

[00130] Formula 2:

ChargeA = (-0.002 - C*0.045 - D*0.999 - E*0.998 + H*0.091 + K*1.0 + R*1.0 -
Y*-0.001) / N

Charge is the net charge per amino acid of the polypeptide or protein.

C, D, E, II, K, R, and Y are as in Formula 1.

is the number of amino acids in the polypeptide or protein

[00131] As used herein, "recombinant' '' refers to a biomolecule, e.g., a gene or

polypeptide, that (1) has been removed from its naturally occurring environment, (2) is not

associated with all or a portion of a polynucleotide in which the gene is found in nature, (3) is

operativeiy linked to a polynucleotide which it is not linked to in nature, or (4) does not occur

in nature. Also, "recombinant" refers to a cell or an organism, such as a unicellular organism,

herein termed a "recombinant unicellular organism," a "recombinant host" or a "recombinant

cell" that contains, produces and/or secretes a biomolecule, which can be a recombinant

biomolecule or a non-recombinant biomolecule. For example, a recombinant unicellular

organism may contain a recombinant nucleic acid providing for enhanced production and/or

secretion of a recombinant polypeptide or a non-recombinant polypeptide. A recombinant

cell or organism, is also intended to refer to a cell into which a recombinant nucleic acid such

as a recombinant vector has been introduced. A "recombinant unicellular organism" includes

a recombinant microorganism host cell and refers not only to the particular subject cell but to

the progeny of such a cell. Because certain modifications may occur in succeeding

generations due to either mutation or environmental influences, such progeny may not, in

fact, be identical to the parent cell, but are still included within the scope of the terms herein.

[00132] The term "polynucleotide", "nucleic acid molecule", "nucleic acid" or

"nucleic acid sequence" refers to a polymeric form of nucleotides of at least 10 bases in

length. The term includes DNA molecules (e.g., cD A or genomic or synthetic DNA) and

RNA molecules (e.g., mRNA or synthetic RNA), as well as analogs of DNA or A

containing non-natural nucleotide analogs, non-native internucleoside bonds, or both. The

nucleic acid ca be in any topological conformation. For instance, the nucleic acid can be

single-stranded, double-stranded, triple-stranded, quadruplexed, partially double-stranded,

branched, hairpinned circular, or in a padlocked conformation.



[00133] A "synthetic" RNA, DNA or a mixed polymer is one created outside of a cell,

for example one synthesized chemically.

[00134] The term "nucleic acid fragment" as used herein refers to a nucleic acid

sequence that has a deletion, e.g., a 5' terminal or 3'-terminal deletion compared to a full-

length reference nucleotide sequence. In an embodiment, the nucleic acid fragment is a

contiguous sequence in which the nucleotide sequence of the fragment is identical to the

corresponding positions in the naturally-occurring sequence In some embodiments,

fragments are at least 10, 5, 20, or 25 nucleotides long, or at least 20, 30, 40, 50, 60, 70, 80,

90, 100, 0, 120, 130, 140, or 150 nucleotides long. In some embodiments a fragment of a

nucleic acid sequence is a fragment of an open reading frame sequence n some

embodiments such a fragment encodes a polypeptide fragment (as defined herein) of the

protein encoded by the open reading frame nucleotide sequence.

[00135] As used herein, an endogenous nucleic acid sequence in the genome of an

organism (or the encoded protein product of that sequence) is deemed "recombinant" herein

if a heterologous sequence is placed adjacent to the endogenous nucleic acid sequence, such

tha t the expression of this endogenous nucleic acid sequence is altered. In this context, a

heterologous sequence is a sequence that is not naturally adjacent to the endogenous nucleic

acid sequence, whether or not the heterologous sequence is itself endogenous (originating

from the same host cell or progeny thereof) or exogenous (originating from a different host

cell or progeny thereof). By way of example, a promoter sequence can be substituted (e.g., by

homologous recombination) for the native promoter of a gene in the genome of a host cell,

such that this gene has an altered expression pattern. This gene would now become

"recombinan t" because it is separated from at least some of the sequences that naturally flank

it.

[00 36] A nucleic acid is also considered "recombinant" if it contains any

modifications tha do not naturally occur to the corresponding nucleic acid in a genome. For

instance, an endogenous coding sequence is considered "recombinant" if it contains an

insertion, deletion or a point mutation introduced artificially, e.g., by human intervention. A

"recombinant nucleic acid" also includes a nucleic acid integrated into a host cell

chromosome at a heterologous site and a nucleic acid construct present as an episome. The

term "recombinant" can also be used in reference to cloned DNA isolates, chemically-

synthesized polynucleotide analogs, or polynucleotide analogs that are biologically

synthesized by heterologous systems, as well as polypeptides and/or mRNAs encoded by



such nucleic acids. Thus, for example, a polypeptide synthesized by a microorganism is

recombinant, for example, if it is produced from an mRNA transcribed from a recombinant

gene or other nucleic acid sequence present in the cell.

[00137] As used herein, the phrase "degenerate variant" of a reference nucleic acid

sequence encompasses nucleic acid sequences that can be translated, according to the

standard genetic code, to provide an amino acid sequence identical to that translated from the

reference nucleic acid sequence. The term "degenerate oligonucleotide" or "degenerate

primer" is used to signify an oligonucleotide capable of hybridizing with target nucleic acid

sequences that are no necessarily identical in sequence but that are homologous to one

another within one or more particular segments.

[00138] The term "percent sequence identity" or "identical" in the context of nucleic

acid sequences refers to the residues in the two sequences which are the same when aligned

for maximum correspondence. The length of sequence identity comparison may be over a

stretch of at least about nine nucleotides usually at least about 20 nucleotides, more usually

at least about 24 nucleotides, typically at least about 28 nucleotides, more typically at least

about 32, and even more typically at least about 36 or more nucleotides. There are a number

of different algorithms known in the art which can be used to measure nucleotide sequence

identity. For instance, polynucleotide sequences can be compared using FASTA, Gap or

Bestfit, which are programs in Wisconsin Package Version 10,0, Genetics Computer Group

(GCG), Madison, Wis. FASTA provides alignments and percent sequence identity of the

regions of the best overlap between the query and search sequences. Pearson, Methods

Enzymol. 183:63-98 (1990). For instance, percent sequence identity between nucleic acid

sequences can be determined using FASTA with its default parameters (a word size of 6 and

the NOPAM factor for the scoring matrix) or using Gap with its default parameters as

provided in GCG Version 6 .1, herein incorporated by reference. Alternatively, sequences can

be compared using the computer program, BLAST (Altschul et al., J . Moi. Biol. 215:403-41

(1990); Gish and States, Nature Genet. 3:266-272 (1993); Madden et al., Meth. Enzymol.

266:131-141 (1996); Altschul et a ., Nucleic Acids Res. 25:3389-3402 (1997); Zhang and

Madden, Genome Res 7:649-656 (1997)), especially blastp or tblastn (Altschul et al.,

Nucleic Acids Res. 25:3389-3402 (1997)).

[00139] The term "substantial homology" or "substantial similarity," when referring to

a nucleic acid or fragment thereof, indicates that, when aligned with appropriate nucleotide

insertions or deletions with another nucleic acid (or its complementary strand), there is



nucleotide sequence identity in at least about 76%, 80%, 85%, or at least about 90% , or at

least about 95%, 96%, 97%, 98% or 99% of the nucleotide bases, as measured by any well-

known algorithm of sequence identity, such as FASTA, BLAST or Gap, as discussed above.

[00140] Alternatively, substantial homology or similarity exists when a nucleic acid or

fragment thereof hybridizes to another nucleic acid, to a strand of another nucleic acid, or to

the complementary strand thereof, under stringent hybridization conditions. "Stringent

hybridization conditions" and "stringent wash conditions" in the context of nucleic acid

hybridization experiments depend upon a number of different physical parameters. Nucleic

acid hybridization will be affected by such conditions as salt concentration, temperature,

solvents, the base composition of the hybridizing species, length of the complementary

regions, and the number of nucleotide base misma tches between the hybridizing nucleic

acids, as will be readily appreciated by those skilled in the art. One having ordinary skill in

the art knows how to vary these parameters to achieve a particular stringency of

hybridization

[00141 ] In general, "stringent hybridization" is performed at about 25°C below the

thermal melting point (Tm) for the specific DNA hybrid under a particular set of conditions.

"Stringent washing" is performed at temperatures about 5°C lower than the Tm for the

specific DNA hybrid under a particular set of conditions. The Tm is the temperature at which

50% of the target sequence hybridizes to a perfectly matched probe See Sambrook et al

Molecular Cloning: A Laboratory Manual, 2d ed., Cold Spring Harbor Laboratory Press,

Cold Spring Harbor, N.Y. (1989), page 9 5 , hereby incorporated by reference. For purposes

herein, "stringent conditions" are defined for solution phase hybridization as aqueous

hybridization (i.e., free of formamide) in 6xSSC (where 20xSSC contains 3.0 M NaCl and

0.3 sodium citrate), 1% SDS at 65°C for 8-1 hours, followed by two washes in 0.2xSSC,

0 .1% SDS at 65°C for 20 minutes It will be appreciated by the skilled worker that

hybridization at 65°C will occur at different rates depending on a number of factors including

the length and percent identity of the sequences which are hybridizing

[00142] As used herein, an "expression control sequence" refers to polynucleotide

sequences which are necessary to affect the expression of coding sequences to which they are

operatively linked. Expression control sequences are sequences which control the

transcription, post-transcriptional events and translation of nucleic acid sequences.

Expression control sequences include appropriate transcription initiation, termination,

promoter and enhancer sequences; efficient RN processing signals such as splicing and



poiyadenylation signals; sequences that stabilize cytoplasmic mRNA; sequences that enhance

translation efficiency (e.g., ribosome binding sites); sequences that enhance protein stability;

and when desired, sequences that enhance protein secretion. The nature of such control

sequences differs depending upon the host organism; in prokaryotes, such control sequences

generally include promoter, ribosomal binding site, and transcription termination sequence.

The term "control sequences" is intended to encompass, at a minimum, any component

whose presence is essential for expression, and can also encompass an additional component

whose presence is advantageous, for example, leader sequences and fusion partner sequences.

[00143] As used herein, "operatively linked" or "operably linked" expression control

sequences refers to a linkage in which the expression control sequence is contiguous with the

gene of interest to control the gene of interest, as well as expression control sequences that

act in trans or at a distance to control the gene of interest.

[00144] As used herein, a "vector" is intended to refer to a nucleic acid molecule

capable of transporting another nucleic acid to which it has been linked. One type of vector

is a "plasmid," which generally refers to a circular double stranded DNA loop into which

additional DNA segments may be ligated, but also includes linear double-stranded molecules

such as those resulting from amplification by the polymerase chain reaction (PGR) or from

treatment of a circular plasmid with a restriction enzyme. Other vectors include cosmids,

bacterial artificial chromosomes (BAC) and yeast artificial chromosomes (YAC). Another

type of vector is a viral vector, wherein additional DNA segments may be ligated into the

viral genome (discussed i more detail below). Certain vectors are capable of autonomous

replication in a host cell into which they are introduced (e.g., vectors having an origin of

replication which functions in the host cell). Other vectors can be integrated into the genome

of a host cel l upon introduction into the host cell, and are thereby replicated along with the

host genome. Moreover, certain vectors are capable of directing the expression of genes to

which they are operatively linked. Such vectors are referred to herein as "recombinant

expression vectors" (or simply "expression vectors").

[00145] The term "recombinant host cell" (or simply "recombinant cell" or "host

cell"), as used herein, is intended to refer to a cell into which a recombinant nucleic acid such

as a recombinant vector has been introduced. In some instances the word "cell" is replaced

by a name specifying a type of cell. For example, a "recombinant microorganism" is a

recombinant host cell that is a microorganism host cell. It should be understood that such

terms are intended to refer not only to the particular subject cell but to the progeny of such a



cell. Because certain modifications may occur in succeeding generations due to either

mutation or environmental influences, such progeny may not, in fact, be identical to the

parent cell, but are stil l included within the scope of the term "recombinant host cell,"

"recombinant cell," and "host ceil", as used herein. A recombinant host cell may be an

isolated cell or ce l line grown in culture or may be a cell which resides in a living tissue or

organism.

[00146] As used herein, the term "heterotrophic" refers to an organism that cannot fi

carbon and uses organic carbon for growth.

[00147] As used herein, the term "autotrophic" refers to an organism that produces

complex organic compounds (such as carbohydrates, fats, and proteins) from simple

inorganic molecules using energy from light (by photosynthesis) or inorganic chemical

reactions (chemosynthesis)

[00148] As used herein, "muscle mass" refers to the weight of muscle in a subject's

body. Muscle mass includes the skeletal muscles, smooth muscles (such as cardiac and

digestive muscles) and the water contained in these muscles. Muscle mass of specific

muscles can be determined using dual energy x-ray absorptiometry (DEXA) (Padden-Jones et

a ., 2004) Total lean body mass (minus the fat), total body mass, and bone mineral content

can be measured by DEXA as well n some embodiments a change in the muscle mass of a

specific muscle of a subject is determined, for example by DEXA and the change is used as a

proxy for the total change in muscle mass of the subject. Thus, for example, if a subject

consumes a nutritive protein as disclosed herein and experiences an increase over a period of

time in muscle mass in a particular muscle or muscle group, it can be concluded that the

subject has experienced an increase in muscle mass. Changes in muscle mass can be

measured i a variey of ways including protein synthesis, fractional synthetic rate, and certain

key activities such mTor/'mTorc. In general, "lean muscle mass" refers to the mass of

muscle tissue i the absence of other tissues such as fat

[00149] As used herein, "muscle strength" refers to the amount of force a muscle can

produce with a single maximal effort. There are two types of muscle strength, static strength

and dynamic strength. Static strength refers to isometric contraction of a muscle, where a

muscle generates force while the muscle legth remains constant and/or when there is no

movement i a joint. Examples include holoding or earning an object, or pushing against a

wall . Dynamic strength refers to a muscle generatring force that results in movement.



Dynamic strength can be isotonic contraction, where the muscle shortens under a constant

load or isokinetic contraction, where the muscle contracts and shortens at a constant speed.

Dynamic strength can also include isoinertial strength.

[00150] Unless specified, "muscle strength" refers to maximum dynamic muscle

strength. Maximum strength is referred to as "one repetition maximum" ( RM) This is a

measurement of the greatest load (in kilograms) that can be fully moved (lifted, pushed or

pulled) once without failure or injury. This value can be measured directly, but doing so

requires that the weight is increased until the subject fails to carry out the activity to

completion. Alternatively, IRM is estimated by counting the maximum number of exercise

repetitions a subject can make using a load that is less than the maximum amount the subject

can move. Leg extension and leg flexion are often measured in clinical trials (Borsheim e

a!., "Effect of amino acid supplementation on muscle mass, strength and physical function in

elderly," Cli utr 2008;27:189-195; Paddon- Jones, et al, "Essential amino acid and

carbohydrate supplementation ameliorates muscle protein loss in humans during 28 days bed

rest," J Clin Endocrinol Metab 2004;89:4351-4358).

[0015 ] As used herein, "functional performance" refers to a functional test that

simulates daily activities. "Functional performance" is measured by any suitable accepted

test, including timed-step test (step up and down from a 4 inch bench as fast as possible 5

times), timed floor transfer test (go from a standing position to a supine position on the floor

and thereafter up to a standing position again as fast as possible for one repetition), and

physical performance battery test (static balance test, chair test, and a walking test)

(Borsheim et al., "Effect of amino acid supplementation on muscle mass, strength and

physical function in elderly," Clin Nutr 2008;27: 189- 95).

[001 2] As used herein, a "body mass index" or "B or "Quetelet index" is a

subject's weight in kilograms divided by the square of the subject's height in meters (kg/ r ) .

[00153] For adults, a frequent use of the BMI is to assess how much an individual's

body weight depaxts from what is normal or desirable for a person of his or her height. The

weight excess or deficiency may, in part, be accounted for by body fat, although other factors

such as muscularity also affect BMI significantly. The World Health Organization regards a

BMI of less than 8 5 as underweight and may indicate malnutrition, an eating disorder, or

other health problems, while a BMI greater than 25 is considered overweight and above 30 is

considered obese. (World Health Organization. BMI classification.) As used herein a



"desirable body mass index" is a body mass index of from about 18.5 to about 25. Thus, if a

subject has a BMI below about 8.5, then an increase i the subject's BMI is an increase i

the desirability of the subject's BMI. If instead a subject has a BMI above about 25, then a

decrease in the subject's BMI is an increase in the desirability of the subject's BMI.

[00 4] As used herein, an "elderly" mammal is one who experiences age related

changes in at least one of body mass index and muscle mass (e.g., age related sarcopenia). In

some embodiments an "elderly" huma is at least 50 years old, at least 60 years old, at least

65 years old, at least 70 years old, at least 75 years old, at least 80 years old, at least 85 years

old, at least 90 years old, at least 95 years old, or at least 100 years old. In some

embodiments and an elderly animal, mammal, or human is a human who has experienced a

loss of muscle mass from peak lifetime muscle mass of at least 5%, at least 10%, at least

15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, at least

50%, at least 55%, or at least 60%. Because age related changes to at least one of body mass

index and muscle mass are known to correlate with increasing age, in some embodiments an

elderly mammal is identified or defined simply on the basis of age. Thus, in some

embodiments an "elderly" human is identified or defined simply by the fact that their age is at

least 60 years old, at least 65 years old, at least 70 years old, at least 75 years o d, at least 80

years old, at least 85 years old, at least 90 years old, at least 95 years old, or at least 100 years

old, and without recourse to a measurement of at least one of body mass index and muscle

mass.

[00155] As used herein, "sarcopenia" refers to the degenerative loss of skeletal muscle

mass (typically 0.5-1% loss per year after the age of 25), quality, and strength associated with

aging Sarcopenia is a component of the frailty syndrome. The European Working Group on

Sarcopenia in Older People (EWGSOP) has developed a practical clinical definition and

consensus diagnostic criteria for age-related sarcopenia. For the diagnosis of sarcopenia, the

working group has proposed using the presence of both low muscle mass and low muscle

function (strength or performance). Sarcopenia is characterized first by a muscle atrophy (a

decrease in the size of the muscle), along with a reduction in muscle tissue "quality," caused

by such factors as replacement of muscle fibres with fat, an increase in fibrosis, changes in

muscle metabolism, oxidative stress, and degeneration of the neuromuscular junction.

Combined, these changes lead to progressive loss of muscle function and eventually to

frailty. Frailty is a common geriatric syndrome that embodies an elevated risk of catastrophic

declines in health and function among older adults. Contributors to frailty can include



sarcopenia, osteoporosis, and muscle weakness. Muscle weakness, also known as muscle

fatigue, (or ack of strength") refers to the inability to exert force with one's skeletal

muscles. Weakness often follows muscle atrophy and a decrease in activity, such as after a

long bout of bedrest as a result of an illness. There is also a gradual onset of muscle

weakness as a result of sarcopenia.

[00156] As used herein, a patient is "critically-medically ill" if the patient, because of

medical illness, experiences changes in at least one of body mass index and muscle mass

(e.g., sarcopenia). In some embodiments the patient is confined to bed for at least 25%, at

least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, or 100% of

their waking time. In some embodiments the patient is unconscious. In some embodiments

the patient has been confined to bed as described in this paragraph for at least 1 day, 2 days, 3

days, 4 days, 5 days, 10 days, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 10 weeks or longer.

[00157] As used herein, "protein-energy malnutrition" refers to a form of malnutrition

where there is inadequate protein intake. Types include Kwashiorkor (protein malnutrition

predominant), Marasmus (deficiency in both calorie and protein nutrition), and Marasmic

Kwashiorkor (marked protein deficiency and marked calorie insufficiency signs present,

sometimes referred to as the most severe form of malnutrition).

[00158] As used herein, "exercise" is, most broadly, any bodily activity that enhances

or maintains physical fitness and overall health and wellness. Exercise is performed for

various reasons including strengthening muscles and the cardiovascular system, honing

athletic skills, weight loss or maintenance, as well as for the purpose of enjoyment.

[00159] As used herein, a "sufficient amount" is an amount of a protein or polypeptide

disclosed herein that is sufficient to cause a desired effect. For example, if an increase in

muscle mass is desired, a sufficient amount is an amount that causes an increase in muscle

mass in a subject over a period of time. A sufficient amount of a protein or polypeptide

fragment can be provided directly, i.e., by administering the protein or polypeptide fragment

to a subject, or it can be provided as part of a composition comprising the protein or

polypeptide fragment. Modes of administration are discussed elsewhere herein

[00160] As used herein, the term "mammal" refers to any member of the taxonomic

class mammalia, including placental mammals and marsupial mammals. Thus, "mammal"

includes humans primates, livestock, and laboratory mammals. Exemplary mammals

include a rodent, a mouse, a rat, a rabbit, a dog, a cat, a sheep, a horse, a goat, a llama, cattle,



a primate, a pig, and any other mammal. In some embodiments, the mammal is at least one

of a transgenic mammal, a genetically-engineered mammal, and a cloned mammal.

[00161] As used herein, "satiation" is the act of becoming full while eating or a

reduced desire to eat. This halts or diminishes eating.

[00162] As used herein, "satiety" is the act of remaining full after a meal which

manifests as the period of no eating follow the meal.

[001 63] As used herein, "exercise" is, most broadly, any bodily activity that enhances

or maintains physical fitness and overall health and wellness. Exercise is performed for

various reasons including strengthening muscles and the cardiovascular system, honing

athletic skills, weight loss or maintenance, as well as for the purpose of enjoyment.

[00164] The ter "ameliorating" refers to any therapeutically beneficial result in the

treatment of a disease state, e.g., including prophylaxis, lessening in the severity or

progression, remission, or cure thereof.

[00165] As used herein, the term "in vitro" refers to events that occur in an artificial

environment, e.g., in a test tube or reaction vessel, in cell culture, in a Petri dish, etc., rather

than within an organism (e.g., animal, plant, or microbe). As used herein, the term "ex

vivo" refers to experimentation done in or on tissue in an environment outside the organism.

[00 66] The term "in situ" refers to processes that occur in a living cell growing

separate from a living organism, e.g., growing in tissue culture.

[0 67] The term "in vivo" refers to processes that occur in a living organism.

[00168] The term "sufficient amount" means an amount sufficient to produce a desired

effect, e.g., an amount sufficient to modulate protein aggregation in a cell.

[001 69] The term "therapeutically effective amount" is an amount that is effective to

ameliorate a symptom of a disease. A therapeutically effective amount can be a

"prophylactically effective amount" as prophylaxis can be considered therapy.

[00170] As used herein, "amino acid likelihood" (abbreviated as "AALike") is a

measure of the frequency with which a given amino acid appears at a given position of a

multiple sequence alignment (MSA) generated with reference to a reference protein. The

position is defined relative to the amino acid sequence of the reference protein. The reference

protein can be any protein, such as a reference secreted protein. After a MSA is generated,

the frequency with which each amino acid appears at each position of the protein sequences



in the MSA is calculated to give the amino acid iikelihood for each position. Thus, for each

amino acid position of the reference protein up to 20 different amino acid likelihood values

can be calculated.

[00171] For a given query protein sequence an MSA is created using homologous

proteins. Homologous proteins can be identified using any of the several methods known in

the art. For example, homologous proteins may be identified by performing local sequence

alignments of the query with NCB s library of non-redundant proteins. The initial local

alignments may be performed using the blastp program from the NCBI toolkit V .2.2.26+

(Altschul S.F., Gis W , Miller W., Myers E.W., and Lipman D.J. "Basic Local Alignment

Search Tool". J . Mol. Biol. (1990) 2 : 403-410) with parameters selected from:

[00 172] An e-value cutoff of 1, a gap opening penalty of - 1 1 gap extension penalty

of -1, and the BLQ8UM62 scoring matrix;

[00173] An e-vaiue cutoff of 1, a gap opening penalty of -15, a gap extension penalty

of -2, and the BLOSUM45 scoring matrix;

[00174] An e-vaiue cutoff of 1, a gap opening penalty of -10, a gap extension penalty

of - 1, and the BLOSUM80 scoring matrix;

[00 175] An e-value cutoff of 1, a gap opening penalty of -10 gap extension penalty

of -1, and the PAM70 scoring matrix; and

[00176] An e-value cutoff of 1, a gap opening penalty of -9, a gap extension penalty of

- , and the PAM30 scoring matrix.

[00177] The multiple sequence alignment of the resulting library was performed using

the Alignl23 algorithm as implemented in Discovery Studio v3.1 (Accelrys Software inc.,

Discovery Studio Modeling Environment, Release 3.1, San Diego: Accelrys Software Inc.,

2012). Residue secondary structure was assigned using the DSC algorithm (King R. D ,

Sternberg M. J . E. "Identification and application of the concepts important for accurate and

reliable protein secondary structure prediction" Prot. Sci. (1996) 5 : 2298-2310) with a

weight of 1. Pairwise alignments were performed using the Smith and Waterman algorithm

with a Gap opening penalty of -10 and gap extension penalty of -0.1, and the BLOSUM30

scoring matrix. Higher order alignments used the BLOSUM scoring matrix set, a gap opening

penalty of -10, a gap extension penalty of -0.5, and an alignment delay identity cutoff (delay

divergent parameter) of 40°/».



[00178] All proteins with a local alignment expectation value less than 1 (from 75 to

1000 unique hits) were identified and aligned to generate a multiple sequence alignment

(MSA). The proteins used for each MSA are presented in Appendix C.

[00179] As used herein, "amino acid type likelihood" (abbreviated as "AATLike") is a

measure of the frequency with which a given type of amino acid appears at a given position

of a multiple sequence alignment (MSA) generated with reference to a reference protein. The

amino acid type is chosen from branched chain amino acids (BCAA) (Leu, He, and

Val),hydrophobic amino acids (Ala, Met, lie, Leu, and Val), positively charged amino acids

(Arg, Ly s His), negatively charged amino acids (Asp, G u), charged amino acids (Arg, Lys,

His, Asp Giu), and aromatic amino acids (Phe, Tyr, Trp). The position is defined relative to

the amino acid sequence of the reference protein. The reference protein can be any protein,

such as a reference secreted protein. After a MSA is generated, the frequency with which

each type of amino acid appears at each position of the protein sequences in the MSA is

calculated to give the amino acid type likelihood for each position.

[001 80] As used herein, "position entropy" (abbreviated as "Sp s") is a measure of the

spread of the amino acid distribution at a position in a MSA. An MSA is used to compute the

entropy of each amino acid position in a given reference amino acid sequence using the full

amino acid alphabet, AA=[A, R, , D, C, Q, E, G, H, I, L, , M, F, P , S, T, W, Y, V]:

[00181] ∑ ,,.

[001 82] where p , is the probability of seeing the amino acid/ at that position. Highly

variable positions will have large entropies (the maximum entropy at position corresponds

to each amino acid being equally likely, which yields an entropy of 2.996) and highly

conserved positions will have an entropy close to 0 .

[00183] As used herein, "amino acid type position entropy" (abbreviated as "SAATP

is a variation on position entropy in which, instead of using the full amino acid alphabet to

calculate the position entropy, amino acids are grouped based on physiochemical properties

as follows: hydrophobic [A, V, , L, M], aromatic [F, Y, W], polar [S, T, N, Q], charged [R,

H, , D, E], and non-classified [G, P, C]. Using this physiochemical alphabet, p j now

corresponds to the probability of seeing each amino acid type (hydrophobic, aromatic, polar,

charged, or non-classified) at position j . These amino acid type (AAType) probabilities are

the sum of the probabilities of seeing each amino acid of that type. The equation for the

position entropy stays the same, although the theoretical maximum is now .609.



A, Engineered Proteins

[00184] In some embodiments a protein comprises or consists of a derivative or n tein

of a protein or fragment of a protein that naturally occurs in a edible product. Such a protein

can be referred to as an "engineered protein." in such embodiments the natural protein or

fragment thereof is a "reference" protein or polypeptide and the engineered protein or a first

polypeptide sequence thereof comprises at least one sequence modification relative to the

amino acid sequence of the reference protein or polypeptide. For example, in some

embodiments the engineered protein or first polypeptide sequence thereof is at least 40%,

45%, 50%, 55%, 60%, 65%, 70%, 75%», 80%, 85%, 86%, 87%, 88%, 89%, 90%», 91%, 92%,

93%, 94%, 95%, 96%, 97%, 98%, 99%, or 99.5% identical to at least one reference protein

amino acid sequence. Typically the ratio of at least one of branched chain amino acid

residues to total amino acid residues, essential amino acid residues to total amino acid

residues, and leucine residues to total amino acid residues, present in the engineered protein

or a first polypeptide sequence thereof is greater than the correspondeing ratio of at least one

of branched chain amino acid residues to total amino acid residues, essential amino acid

residues to total amino acid residues, and leucine residues to total amino acid residues present

in the reference protein or polypeptide sequence.

[001 85] in some aspects the nutritive polypeptide is substantially digestible upon

consumption by a mammalian subject. Preferably, the nutritive polypeptide is easier to digest

than at least a reference polypeptide or a reference mixture of polypeptides, or a portion of

other polypeptides in the consuming subject's diet. As used herein, "substantially digestible"

can be demonstrated by measuring half-life of the nutritive polypeptide upon consumption.

For example, a nutritive polypeptide is easier to digest if it has a half-life in the

gastrointestinal tract of a human subject of less than 60 minutes, or less than 50, 40, 30, 20,

15 10, 5, 4, 3, 2 minutes or 1 minute. In certain embodiments the nutritive polypeptide is

provided in a formulation that provides enhanced digestion; for example, the nutritive

polypeptide is provided free from other polypeptides or other materials. n some

embodiments, the nutritive polypeptide contains one or more recognition sites for one or

more endopeptidases. In a specific embodiment, the nutritive polypeptide contains a secretion

leader (or secretory leader) sequence, which is then cleaved from the nutritive polypeptide.

As provided herein, a nutritive polypeptide encompasses polypeptides with or without signal

peptides and/or secretory leader sequences. In some embodiments, the nutritive polypeptide

is susceptible to cleavage by one or more exopeptidases.



[001 86] in some aspects the nutritive polypeptide is selected to have a desired density

of one or more essential amino acids (EAA). Essentia] amino acid deficiency ca be treated

or prevented with the effective administration of the one or more essential amino acids

otherwise absent or present in insufficient amounts in a subject's diet. For example, EAA

density is about equal to or greater than the density of essential amino acids present in a full-

length reference nutritional polypeptide, e.g., EAA density in a nutritive polypeptide is at

least about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,

75%, 80%, 85%, 90%, 95%, 100%, 200%, 300%, 400%, 500% or above 500% greater than a

reference nutritional polypeptide or the polypeptide present in an agriculturally-derived food

product.

[00187] In some aspects the nutritive polypeptide is selected to have a desired density

of aromatic amino acids ("AAA", including phenylalanine, tryptophan, tyrosine, histidine,

and thyroxine). AAAs are useful e.g., in neurological development and prevention of

exercise-induced fatigue For example, AA A density is about equal to or greater than the

density of essential amino acids present in a full-length reference nutritional polypeptide, e.g.,

AAA density in a nutritive polypeptide is at least about 5%, 10%, 15%, 20%, 25%, 30%,

35%, 40%, 45%, 50%», 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%», 100%, 200%,

300%, 4 00% 500% or above 500%> greater than a reference nutritional polypeptide or the

polypeptide present in an agriculturally-derived food product.

[00 88] in some aspects the nutritive polypeptide is selected to have a desired density

of branched chain amino acids (BCAA ) For example, BCAA density, either individual

BCAAs or total BCAA content is about equal to or greater than the density of branched chain

amino acids present in a full-length reference nutritional polypeptide, e.g., BCAA density in a

nutritive polypeptide is at least about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%,

50%, 55%, 60%, 65%, 70%, 75%, 80%», 85%, 90%, 95%, 100%, 200%, 300%, 400%, 500%

or above 500% greater than a reference nutritional polypeptide or the polypeptide present in

an agriculturally-derived food product. BCAA density in a nutritive polypeptide can also be

selected for in combination with one or more attributes such as EAA density

[001 89] In some aspects the nutritive polypeptide is selected to have a desired density

of amino acids arginine giutamine and/or leucine (RQL amino acids). For example, RQL

amino acid density is about equal to or greater than the density of essential amino acids

present in a full-length reference nutritional polypeptide, e.g. RQL amino acid density in a

nutritive polypeptide is at least about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%,



50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 100%, 200%,, 300%», 400%, 500%

or above 500% greater than a reference nutritional polypeptide or the polypeptide present in

an agriculturally-derived food product.

[00190] In some embodiments, the engineered protein comprises at least one threonine

(Thr) amino acid residue substitution of anon-Thr amino acid residue in the reference

secreted protein

[00191] In some embodiments, the engineered protein comprises at least one arginiiie

(Arg) amino acid residue substitution of a non-Arg amino acid residue in the reference

secreted protein.

[00192] In some embodiments, the engineered protein comprises at least one histidine

(His) amino acid residue substitution of a non-His amino acid residue in the reference

secreted protein.

[00193] In some embodiments, the engineered protein comprises at least one lysine

(Lys) amino acid residue substitution of a non-Lys amino acid residue in the reference

secreted protein.

[001 94] In some embodiments, the engineered protein comprises at least one leucine

(Leu) amino acid residue substitution of a non-Leu amino acid residue in the reference

secreted protein.

[00195] In some embodiments, the engineered protein comprises at least one

isoleucine ( e) amino acid residue substitution of a non-lie amino acid residue in the

reierence secreted protein.

[00 96] In some embodiments, the engineered protein comprises at least one valine

(Val) amino acid residue substitution of a non-Val amino acid residue in the reference

secreted protein

[0 97] In another aspect, provided are nutritive polypeptides that contain amino acid

sequences homologous to naturally-occurring polypeptides or variants thereof, which are

engineered to be secreted from unicellular organisms and purified therefrom. Such

homologous polypeptides can be 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%», 95%,

96%, 97%, 98%, 99% or greater than 99% similar, or can be 70%, 75%, 80%, 85%, 90%,

%. 92%, 93%, 94%, 95%, 96%», 97%, 98%», 99% or greater than 99% identical to a

naturally-occurring polypeptide or variant thereof Such nutritive polypeptides can be



endogenous to the host cell or exogenous, can be naturally secreted in the host cell, or both,

and can be engineered for secretion

[00198] In some embodiments herein a fragment of a naturally-occurring protein is

selected and optionally isolated. In some embodiments the fragment comprises at least 25

amino acids. In some embodiments the fragment comprises at least 50 amino acids. In some

embodiments the fragment consists of at least 25 amino acids. In some embodiments the

fragment consists of at least 50 amino acids. In some embodiments an isolated recombinant

protein is provided. In some embodiments the protem comprises a first polypeptide

sequence, and the first polypeptide sequence comprises a fragment of at leas t 25 or at least 50

amino acids of a naturally-occurring protein. In some embodiments the proteins is isolated.

In some embodiments the proteins are recombinant. In some embodiments the proteins

comprise a first polypeptide sequence comprising a fragment of at least 50 amino acids of a

naturally-occurring protein. In some embodiments the proteins are isolated recombinant

proteins. In some embodiments the isolated recombinant proteins disclosed herein are

provided in a non-isolated and/or non-recombinant form.

[00199] In some instances herein the portion of amino acid(s) of a particular type

within a polypeptide, protem or a composition is quantified based on the weight ratio of the

type of amino acid(s) to the total weight of amino acids present in the polypeptide, protem or

composition in question. This value is calculated by dividing the weight of the particular

amino acid(s) in the polypeptide, protein or a composition by the weight of all amino acids

present in the polypeptide, protein or a composition.

[00200] In other instances the ratio of a particular type of amino acid(s) residues

present in a polypeptide or protein to the total number of amino acids present in the

polypeptide or protein in question is used. This value is calculated by dividing the number of

the amino acid(s) in question that is present in each molecule of the polypeptide or protein by

the total number of amino acid residues present in each molecule of the polypeptide or

protein. A skilled artisan appreciates that these two methods are interchangeable and that the

weight proportion of a type of amino acid(s) present in a polypeptide or pro tein can be

converted to a ratio of the particular type of amino acid residue(s), and vice versa.

[0020 In some embodiments the protein comprises from 0 to 5,000 amino acids,

from 20-2,000 amino acids, from 20-1,000 amino acids, from 20-500 amino acids, fr o 20-

250 amino acids, from 20-200 amino acids, from 20-150 amino acids, from 20-100 amino



acids, from 20-40 amino acids, from 30-50 amino acids, from 40-60 amino acids, from 50-70

amino acids, from 60-80 amino acids, from 70-90 amino acids, from 80-100 amino acids, at

least 0 amino acids, at least amino acids, at least amino acids, at least 3 amino acids,

at least 14 amino acids, at least 5 amino acids, at least 6 amino acids, at least 7 amino

acids, at least 8 amino acids, at least 19 amino acids, at least 20 amino acids, at least 2 1

amino acids, at least 22 amino acids, at least 23 amino acids, at least 24 amino acids, at least

25 amino acids, at least 30 amino acids, at least 35 amino acids, at least 40 amino acids, at

least 45 amino acids, at least 50 amino acids, at least 55 amino acids, at least 60 amino acids,

at least 65 amino acids, at least 70 amino acids, at least 75 amino acids, at least 80 amino

acids, at least 85 amino acids, at least 90 amino acids, at least 95 amino acids, at least 100

amino acids, at least 105 amino acids, at least 110 amino acids, at least 5 amino acids, at

least 120 amino acids, at least 25 amino acids, at least 30 amino acids, at least 135 amino

acids, at least 140 amino acids, at least 145 amino acids, at least 50 amino acids, at least 155

amino acids, at least 160 amino acids, at least 165 amino acids, at least 170 amino acids, at

least 175 amino acids, at least 180 amino acids, at least 185 amino acids, at least 190 amino

acids, at least 195 amino acids, at least 200 amino acids, at least 205 amino acids, at least 210

amino acids, at least 2 5 amino acids, at least 220 amino acids, at least 225 amino acids, at

least 230 amino acids, at least 235 amino acids, at least 240 amino acids, at least 245 amino

acids, or at least 250 amino acids in some embodiments the protein consists of from 20 to

5,000 amino acids, from 20-2,000 amino acids, from 20-1,000 amino acids, from 20-500

amino acids, from 20-250 amino acids, from 20-200 amino acids, from 20-150 amino acids,

from 20-100 amino acids, fro 20-40 amino acids, fro 30-50 amino acids, fro 40-60

amino acids, from 50-70 amino acids, from 60-80 amino acids, from 70-90 amino acids, from

80-100 amino acids, at least 25 amino acids, at least 30 amino acids, at least 35 amino acids,

at least 40 amino acids, at least 2455 amino acids, at least 50 amino acids, at least 55 amino

acids, at least 60 amino acids, at least 65 amino acids, at least 70 amino acids, at least 75

amino acids, at least 80 amino acids, at least 85 amino acids, at least 90 amino acids, at least

95 amino acids, at least 100 amino acids, at least 105 amino acids, at least 1 0 amino acids, at

least 1 amino acids, at least 120 amino acids, at least 125 amino acids, at least 130 amino

acids, at least 135 amino acids, at least 40 amino acids, at least 45 amino acids, at least 50

amino acids, at least 155 amino acids, at least 160 amino acids, at least 165 amino acids, at

least 70 amino acids, at least 175 amino acids, at least 180 amino acids, at least 185 amino

acids, a least 190 amino acids, at least 195 amino acids, at least 200 amino acids, at least 205

amino acids, at least 2 10 amino acids, at least 215 amino acids, at least 220 amino acids, at



least 225 amino acids, at least 230 amino acids, at least 235 amino acids, at least 240 amino

acids, at least 245 amino acids, o at least 250 amino acids. In some aspects, a protein or

fragment thereof includes at least two domains: a first domain and a second domain. One of

the two domains can include a tag domain, which can be removed if desired. Each domain

can be 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or

greater than 25 amino acids in length. For example, the first domain can be a polypeptide of

interest that is 18 amino acids in length and the second domain can be a tag domain that is 7

amino acids in length. As ano ther example the first domain can be a polypeptide of interest

that is 7 amino acids in length and the second domain ca be a tag domain that is 8 amino

acids in length.

[00202] In some embodiments herein a fragment of a naturally-occuring protein is

selected and optionally isolated. In some embodiments the fragment comprises at least 25

amino acids. In some embodiments the fragment comprises at least 50 amino acids. In some

embodiments the fragment consists of at least 25 amino acids. n some embodiments the

fragment consists of at least 50 amino acids. In some embodiments an isolated recombinant

protein is provided. In some embodiments the protein comprises a first polyeptide sequence,

and the first polyeptide sequence comprises a fragment of at least 25 or at least 50 amino

acids of a naturally-occurring protein. In some embodiments the pro teins is isolated. In

some embodiments the proteins are recombinant. In some embodiments the proteins

comprise a first polypeptide sequence comprising a fragment of at least 50 amino acids of a

naturally-occurring protein. In some embodiments the proteins are isolated recombinant

proteins. In some embodiments the isolated recombinant proteins disclosed herein are

provided in a non-isolated and/or non-recombinant form.

[00203] This disclosure provides engineered proteins comprising a sequence of at least

20 amino acids that comprise an altered amino acid sequence compared to the amino acid

sequence of a reference secreted protein. In some embodiments the engineered protein

comprises a sequence of at least 25 amino acids, at least 30 amino acids, at least 35 amino

acids, at least 40 amino acids, at least 45 amino acids, at least 50 amino acids, at least 60

amino acids, at least 70 amino acids, at least 80 amino acids, at least 85 amino acids, at least

90 amino acids, at least 95 amino acids, or at least 100 amino acids that comprises an altered

amino acid sequence compared to the amino acid sequence of a reference secreted protein .

In some embodiments the engineered protein comprises a sequence of at least 20 to 30 amion

acids, at least 20 to 40 amion acids, at least 25 to 50 amino acids, ar at least 50 to 100 amino



acids that comprises a altered amino acid sequence compared to the amino acid sequence of

a reference secreted protein. As used herein, a "reference secreted protein" is a protein that is

secreted from a compatible microorganism when expressed therein. A "compatible

microorganism" is one tha t comprises the necessary machinery to synthesize and process the

protein for secretion. The reference secreted protein may be a naturally occurring protein

(i.e. a protein that naturally occurs in an organism) or a non-naturally occurring protein (i.e.,

a protein that does not naturally occur in the an organism). The compatible microorganisms

for a particular reference secreted pro tein that is naturally occurring will necessarily include

the microorganism that the reference secreted protein naturally occurs in.

[00204] The alterations between the sequence of the reference secreted protein and the

engineered protein may be defined by performing a sequence alignment between the

reference secreted protein and the engineered protein and identifying amino acid positions

that differ. In some embodiments the sequence of at least 20 amino acids that comprises an

altered amino acid sequence in the engineered protein is at least 40%, 45%, 50%, 55%, 60%,

65%, 70%, 75%, 80%, 85%», 86%, 87%, 88%, 89%, 90%, 91%, 92%», 93%, 94%, 95%, 96%,

97%, 98%>, 99%, or 99 5% homologous to a homologous sequence is the reference secreted

protein. In some embodiments the amino acid sequence of the engineered protem is at least

40%, 45%, 50%, 55%, 60%, 65%», 70%, 75%, 80%, 85%, 86%, 87%, 88%», 89%, 90%, 91%,

92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 99.5% homologous to the reference secreted

protein.

[00205] In some embodiments the engineered protein comprises a ratio of essential

amino acids to total amino acids present in the engineered protein higher than the ratio of

essential amino acids to total amino acids present in the reference secreted protein. In some

embodiments the engineered protein comprises at least one essential amino acid residue

substitution of a non-essential amino acid residue in the reference secreted protein. In some

embodiments the engineered protein comprises at least one branch chain amino acid residue

substitution of a non-branch chain amino acid residue in the reference secreted protein. In

some embodiments the engineered protein comprises at least one Arginine (Arg) or

Glutamine (Glu) amino acid residue substitution of a non-Arginine (Arg) or non-Glutamine

(G u) amino acid residue in the reference secreted protein.

[00206] In some embodiments, the engineered protein comprises at least one leucine

(Leu) amino acid residue substitution of a non-Leu amino acid residue in the reference

secreted protein. In some embodiments the Leu amino acid residue substitution is at an



amino acid position with a Leu frequency score greater than 0 In some embodiments the

Leu amino acid residue substitution is at an amino acid position with a Leu frequency score

of at least 0.1. In some embodiments the Leu amino acid residue substitution is at an amino

acid position with a branch chain amino acid frequency score of greater than 0 . I some

embodiments the Leu amino acid residue substitution is at an amino acid position with a

branch chain amino acid frequency score of at least 0. . In some embodiments the Leu

amino acid residue substitution is at an amino acid position with a hydrophobic amino acid

frequency score of greater than 0 . In some embodiments the Leu amino acid residue

substitution is at an amino acid position with a hydrophobic amino acid frequency score of at

least 0.1. In some embodiments the Leu amino acid residue substitution is at an amino acid

position with a per amino acid position entropy of at least 1.5. In some embodiments the

difference in total folding free energy between the reference secreted protein and the

engineered protein is less than or equal to 0.5.

[00207] In some embodiments of the engineered protein, at least two non-ieucine (Leu)

amino acid residues in the reference secreted protein are substituted by a Leu amino acid

residue in the engineered protein, wherein the difference in total folding free energy between

the reference secreted protein and the engineered protein is less than or equal to 0.5, and

wherein the major energetic component of the total folding free energies for each amino acid

substitution is different.

[00208] In some embodiments the engineered protein comprises at least one Leu

amino acid residue substitution of a non-Leu amino acid residue i a reference secreted

protein at a position with a position entropy of at least .5. In some embodiments the

difference in total folding free energy between the reference secreted protein and the

engineered protein is less than or equal to 0.5. In some embodiments the engineered protein

comprises at least two Leu amino acid residue substitutions of non-Leu amino acid residues

in the reference secreted protein, wherein the contribution to the difference in total folding

free energy between the reference secreted protein and the engineered protein from each of

the Leu amino acid residue substitutions considered independently is less than or equal to 0.5

and the major energetic component of the total folding free energies for each amino acid

substitution is different.

[00209] In some embodiments the engineered protein comprises at least one Leu

amino acid residue substitution of a non-Leu amino acid residue in a reference secreted

protein at a position at which the total free folding energy that results from the Leu



substitution is less than or equal to 0.5 in some embodiments the engineered protein

comprises at least two Leu amino acid residue substitutions of non-Leu amino acid residues

in the reference secreted protein, wherein the contribution to the difference in total folding

free energy between the reference secreted protein and the engineered protein from each of

the Leu amino acid residue substitutions considered independently is less than or equal to 0.5

and the major energetic component of the total folding free energies for each amino acid

substitution is different.

[00210] In some embodiments, the engineered protein comprises at least one valine

(Val) amino acid residue substitution of anon-Val amino acid residue in the reference

secreted protein. n some embodiments the Val amino acid residue substitution is at an

amino acid position with a Val frequency score greater than 0 . In some embodiments the Val

amino acid residue substitution is at an amino acid position with a Val frequency score of at

least 0 1. In some embodiments the Val amino acid residue substitution is at an amino acid

position with a branch chain amino acid frequency score of greater than 0 . In some

embodiments the Val amino acid residue substitution is at an amino acid position with a

branch chain amino acid frequency score of at least 0.1, In some embodiments the Val amino

acid residue substitution is at an amino acid position with a hydrophobic amino acid

frequency score of greater than 0 . In some embodiments the Val amino acid residue

substitution is at an amino acid position with a hydrophobic amino acid frequency score of at

least 0.1. In some embodiments the Val amino acid residue substitution is at an amino acid

position with a per amino acid position entropy of at least 1.5. In some embodiments the

difference in total folding free energy between the reference secreted protein and the

engineered protein is less than or equal to 0.5.

[002 1] In some embodiments of the engineered protein, at least two non-valine (Val)

amino acid residues in the reference secreted protein are substituted by a Val amino acid

residue in the engineered protein, wherein the difference in total folding free energy between

the reference secreted protein and the engineered protein is less than or equal to 0.5 and

wherein the major energetic component of the total fol ding free energies for each amino acid

substitution is different.

[00212] In some embodiments the engineered protein comprises at least one Val amino

acid residue substitution of a non- Val amino acid residue in a reference secreted protein at a

position with a position entropy of at least 1 5. In some embodiments the difference in total

folding free energy between the reference secreted protein and the engineered protein is less



than or equal to 0 5 In some embodiments the engineered protein comprises at least two Va

amino acid residue substitutions of non-Val amino acid residues in the reference secreted

protein, wherein the contribution to the difference in total folding free energy between the

reference secreted protein and the engineered protein from each of the Val amino acid residue

substitutions considered independently is less than or equal to 0.5 and the major energetic

component of the total folding free energies for each amino acid substitution is different.

[00213] In some embodiments the engineered protein comprises at least one Val amino

acid residue substitution of a non-Val amino acid residue in a reference secreted protem at a

position at which the total free folding energy that results from the Val substitution is less

than or equal to 0.5. n some embodiments the engineered protein comprises at least two Val

amino acid residue substitutions of non-Val amino acid residues in the reference secreted

protein, wherein the contribution to the difference in total folding free energy between the

reference secreted protein and the engineered protein from each of the Val amino acid residue

substitutions considered independently is less than or equal to 0.5 and the major energetic

component of the total folding free energies for each amino acid substitution is different.

[00214] In some embodiments, the engineered protein comprises at least one

isoleucine file) amino acid residue substitution of a non-lie amino acid residue in the

reference secreted protein. In some embodiments the e amino acid residue substitution is at

an amino acid position with a lie frequency score greater than 0 . In some embodiments the

e amino acid residue substitution is at an amino acid position with a e frequency score of

at least 0.1. In some embodiments the e amino acid residue substitution is at an amino acid

position with a branch chain amino acid frequency score of greater than 0 . In some

embodiments the lie amino acid residue substitution is at an amino acid position with a

branch chain amino acid frequency score of at least 0 . . In some embodiments the e amino

acid residue substitution is at an amino acid position with a hydrophobic amino acid

frequency score of greater than 0 . In some embodiments the He amino acid residue

substitution is at an amino acid position with a hydrophobic amino acid frequency score of at

least 0 . . In some embodiments the lie amino acid residue substitution is at an amino acid

position with a per amino acid position entropy of at least 1 5. In some embodiments the

difference in total folding free energy between the reference secreted protein and the

engineered protein is less than or equal to 0.5.

[00215] In some embodiments of the engineered protein, at least two non-isoleucine

(He) amino acid residues in the reference secreted protein are substituted by a He amino acid



residue in the engineered protein, wherein the difference in total folding free energy between

the reference secreted protein and the engineered protein is less than or equal to 0 5, and

wherein the major energetic component of the total folding free energies for each amino acid

substitution is different.

[00 6] In some embodiments the engineered protein comprises at east one e amino

acid residue substitution of a non-lie amino acid residue in a reference secreted protein at a

position wit a position entropy of at least 1.5, In some embodiments the difference in total

folding free energy between the reference secreted protein and the engineered protein is less

than or equal to 0.5. In some embodiments the engineered protein comprises at least two e

amino acid residue substitutions of non-l ie amino acid residues in the reference secreted

protein, wherein the contribution to the difference in total folding free energy between the

reference secreted protein and the engineered protein from each of the e amino acid residue

substitutions considered independently is less than or equal to 0.5 and the major energetic

component of the total folding free energies for each amino acid substitution is different.

[002 17] In some embodiments the engineered protein comprises at least one He amino

acid residue substitution of a non-lie amino acid residue in a reference secreted protein at a

position at which the total free folding energy that results from the He substitution is less than

or equal to 0.5 In some embodiments the engineered protein comprises at least two e

amino acid residue substitutions of non-He amino acid residues in the reference secreted

protein, wherein the contribution to the difference in total folding free energy between the

reference secreted protein and the engineered protein from each of the lie amino acid residue

substitutions considered independently is less than or equal to 0 5 and the major energetic

component of the tota folding free energies for each amino acid substitution is different

[002 8] As used herein, an "amino acid frequency score," such as a "Leu fre ency

score" is a measure of the frequency with which particular amino acid or type of amino acid

occurs at a homologous position across the naturally occurring sequences of homologous

proteins. Thus, for a reference secreted protein, if a set of homologous sequences are

identified using a multiple sequence alignment (MSA) and the sequences are aligned, the

frequency with which each amino acid appears at each position across all of the sequences in

the MSA may be determined and a frequency score assigned to each amino acid at each

position. Alternatively, amino acids may be grouped by type, such as branch chain amino

acids, essential amino acids, or hydrophobic amino acids, and frequency scores may be

calculated based on the occurrence of any member of each type at each position (referred to



herein as "amino acid type frequency score") The amino acid frequency scores and amino

acid type frequency scores may be used to identify amino acid positions in a reference

secreted protein sequence that are tolerant of substitution by a different amino acid than the

amino acid appearing at that position in the reference secreted protein sequence. For

example, positions in a reference sequence that have an amino acid other than Leu, but that

have a relatively high Leu frequency score may be substitued by Leu to make an engineered

protein with an increased Leu content.

[00219] In some embodiments the engineered protein comprises at least one amino

acid N substitution (wherein "N stands for any amino acid) at a position with an N amino

acid frequency score greater than 0 . n some embodiments the engineered protein comprises

at least one amino acid N substitution at a position with an N amino acid frequency score of

at least 0. . In some embodiments the engineered protein comprises at least one amino acid

N substitution at a position with an N amino acid frequency score of at least 0.02. In some

embodiments the engineered protein comprises at least one amino acidN substitution at a

position with an N amino acid frequency score of at least 0.03. In some embodiments the

engineered protein comprises at least one amino acid N substitution at a position with an N

amino acid frequency score of at least 0.04. in some embodiments the engineered protein

comprises at least one amino acid N substitution at a position with an N amino acid frequency

score of at least 0.05. In some embodiments the engineered protein comprises at least one

amino acid N substitution at a position with an N amino acid frequency score of at least 0.06.

In some embodiments the engineered protein comprises at least one amino acid N

substitution at a position with an N amino acid frequency score of at least 0.07. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with an N amino acid frequency score of at least 0.08. In some embodiments the

engineered protein comprises at least one amino acid N substitution at a position with an N

amino acid frequency score of at least 0.09. in some embodiments the engineered protein

comprises at least one amino acid N substitution at a position with an N amino acid frequency

score of at least 0.10. In some embodiments the engineered protein comprises at least one

amino acid N substitution at a position with an N amino acid frequency score of at least 0.1 .

In some embodiments the engineered protein comprises at least one amino acid N

substitution at a position with an N amino acid frequency score of at least 0.12. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with an N amino acid frequency score of at least 0 . 3 . In some embodiments the



engineered protein comprises at least one amino acid N substitution at a position with an N

amino acid frequency score of at least 0.14. In some embodiments the engineered protein

comprises at least one amino acid N substitution at a position with an N amino acid frequency

score of at least 0.15. In some embodiments the engineered protein comprises at least one

amino acid N substitution at a position with an N amino acid frequency score of at least 0.16.

In some embodiments the engineered protein comprises at least one amino acid N

substitution at a position with an N amino acid frequency score of at least 0.17. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a N amino acid frequency score of at least 0.18 In some embodiments the

engineered protein comprises at least one amino acid N substitution at a position with an N

amino acid frequency score of at least 0.19. In some embodiments the engineered protein

comprises at least one amino acid N substitution at a position with an N amino acid frequency

score of at least 0.20. In some embodiments the engineered protein comprises at least one

amino acid N substitution at a position with an N amino acid frequency score of at least 0.25.

In some embodiments the engineered protein comprises at least one amino acid N

substitution at a position with an N amino acid frequency score of at least 0.30. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a N amino acid frequency score of at least 0.35 In some embodiments the

engineered protein comprises at least one amino acid N substitution at a position with an N

amino acid frequency score of at least 0.40. In some embodiments the engineered protein

comprises at least one amino acid N substitution at a position with an N amino acid frequency

score of at least 0.45. In some embodiments the engineered protein comprises at least one

amino acid substitution at a position with an amino acid frequency score of at least 0 50.

I some embodiments the amino acid N is selected from Leu, e, and Val. In some

embodiments the amino acid N is selected from Arg and Glu. In some embodiments the

amino acid N is selected from essential amino acids. In some embodiments the amino acid N

is selected from hydrophobic amino acids.

[00220] In some embodiments the engineered protein comprises at least one amino

acid N substitution (wherein "N stands for any amino acid) at a position with a branch chain

amino acid frequency score greater than 0 . In some embodiments the engineered protein

comprises at least one amino acid N substitution at a position with a branch chain amino acid

frequency score of at least 0.01. In some embodiments the engineered protein comprises at

least one amino acid N substitution at a position with a branch chain amino acid frequency



score of at least 0 02. In some embodiments the engineered protein comprises at least one

amino acid N substitution at a position with a branch chain amino acid frequency score of at

least 0 03. In some embodiments the engineered protein comprises at least one amino acid N

substitution at a position with a branch chain amino acid frequency score of at least 0.04. In

some embodiments the engineered protein comprises at least one amino acid N substitution at

a position with a branch chain amino acid frequency score of at least 0.05. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0.06. I some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0.07 In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0.08. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0.09. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0 . . In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0 . . In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid irequency score of at least 0 12. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0.13. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0.14 In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0 . 5. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0. 6 In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0 . 7 . In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0. 8 In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0 . 9 . In some



embodiments the engineered protein comprises at least one amino acid N substitution at a

position wit a branch chain amino acid frequency score of at least 0 20 In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0.25. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0 30 In some

embodiments the engineered protem comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0.35. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0 40 In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with branch chain amino acid frequency score of at least 0.45. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a branch chain amino acid frequency score of at least 0.50. In some

embodiments the amino acid N is selected from Leu, He, and Val. In some embodiments the

amino acid is selected from essential amino acids n some embodiments the amino acid

is selected from hydrophobic amino acids

[002 In some embodiments the engineered protein comprises at least one amino

acid N substitution (wherein "N" stands for any amino acid) at a position with an essential

amino acid frequency score greater than 0 In some embodiments the engineered protein

comprises at least one amino acid N substitution at a position with an essential amino acid

frequency score of at least 0 01 In some embodiments the engineered protein comprises at

least one amino acid N substitution at a position with an essential amino acid frequency score

of at least 0.02 In some embodiments the engineered protein comprises at least one amino

acid N substitution at a position with an essential amino acid frequency score of at least 0.03.

In some embodiments the engineered protein comprises at least one amino acid N

substitution at a position with an essential amino acid frequency score of at least 0.04 In

some embodiments the engineered protein comprises at least one amino acid N substitution at

a position with an essential amino acid frequency score of at least 0 05. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with an essential amino acid frequency score of at least 0.06 In some embodiments

the engineered protein comprises at least one amino acid N substitution at a position with an

essential amino acid frequency score of at least 0.07. In some embodiments the engineered



protein comprises at least one amino acid N substitution at a position with an essential amino

acid frequency score of at least 0.08. In some embodiments the engineered protein comprises

at least one amino acid N substitution at a position with an essential amino acid frequency

score of at least 0.09. In some embodiments the engineered protein comprises at least one

amino acid N substitution at a position with an essential amino acid frequency score of at

least 0.10. In some embodiments the engineered protein comprises at least one amino acid N

substitution at a position with an essential amino acid frequency score of at least 0.1 . n

some embodiments the engineered protein comprises at least one amino acid N substitution at

a position with an essential amino acid frequency score of at least 0.12. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with an essential amino acid frequency score of at least 0.13. In some embodiments

the engineered protein comprises at least one amino acid N substitution at a position with an

essential amino acid frequency score of at least 0.14. In some embodiments the engineered

protein comprises at least one amino acid N substitution at a position with an essential amino

acid frequency score of at least 0.15. In some embodiments the engineered protein comprises

at least one amino acid N substitution at a position with an essential amino acid frequency

score of at least 0.16. In some embodiments the engineered protein comprises at least one

amino acid N substitution at a position with an essential amino acid frequency score of at

least 0 . 7 . In some embodiments the engineered protein comprises at least one amino acid N

substitution at a position with a essential amino acid frequency score of at least 0.18. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a

position with a essential amino acid frequency score of at least 0 19 . In some embodiments

the engineered protein comprises at least one amino acid N substitution at a position with an

essential amino acid frequency score of at least 0.20. In some embodiments the engineered

protein comprises at least one amino acid N substitution at a position with an essential amino

acid frequency score of at least 0.25. In some embodiments the engineered protein comprises

at least one amino acid N substitution at a position with an essential amino acid frequency

score of at least 0.30. In some embodiments the engineered protein comprises at least one

amino acid N substitution at a position with an essential amino acid frequency score of at

least 0 35. In some embodiments the engineered protein comprises at least one amino acid N

substitution at a position with an essential amino acid frequency score of at least 0.40 In

some embodiments the engineered protein comprises at least one amino acid N substitution at

a position with an essential amino acid frequency score of at least 0 45. In some

embodiments the engineered protein comprises at least one amino acid N substitution at a



position with an essential amino acid frequency score of at least 0.50. In some embodiments

the amino acid N is selected from Leu, e, and Va In some embodiments the amino acid N

is selected from essential amino acids. In some embodiments the amino acid is selected

from hydrophobic amino acids.

[00222] In some embodiments the amino acid substitutions) made to the reference

secreted protein are selected so that for at least one of the substitutions the difference in total

folding free energy between the reference secreted protem (without the substitution) and the

engineered protein is less than or equal to -0.5, -0.4, -0.3, -.0.2, -0.1, 0, 0.1, 0.2, 0.3, 0.4, or

0.5. In some embodiments the amino acid substitutions made to the reference secreted

protein are selected so that the difference in total folding free energy between the reference

secreted protein and the engineered protein is less than or equal to -0.5, -0.4, -0.3, -.0.2, -0.1,

0, 0.1, 0.2, 0.3, 0.4, or 0.5.

[00223] I some embodiments the amino acid substitution(s) made to the reference

secreted protein are selected so that for at least one of the substitutions the position entropy is

at least 1.5, at least 1.6, at least 1.7, at least 1.8, at least 1.9, at least 2.0, at least 2 . , at least

2.2 at least 2.3, at least 2.4, at least 2.5, at least 2.6, at least 2.7, at least 2.8, at least 2.9, or at

least 3.0.

[00224] In some embodiments from 5 to 50 non-essential amino acid residues in the

reference secreted protein are substituted by essential amino acid residues in the engineered

protein. In some embodiments from 0 to 50 non-essential amino acid residues in the

reference secreted protein are substituted by essential amino acid residues in the engineered

protein. In some embodiments from 25 to 50 non-essential amino acid residues in the

reference secreted protein are substituted by essential amino acid residues in the engineered

protein. In some embodiments at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, , 20, 25, 30, 35, 40, 45, or

50 non-essential amino acid residues in the reference secreted protein are substituted by

essential amino acid residues in the engineered protein.

[00225] In some embodiments from 5 to 50 non-branch chain amino acid residues in

the reference secreted protein are substituted by branch chain amino acid residues i the

engineered protein. In some embodiments fr o 0 to 50 non-branch chain amino acid

residues in the reference secreted protein are substituted by branch chain amino acid residues

in the engineered protein. In some embodiments from 25 to 50 non-branch chain amino acid

residues in the reference secreted protein are substituted by branch chain amino acid residues



in the engineered protein. In some embodiments at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25,

30, 35, 40, 45, or 50 non-branch chain amino acid residues in the reference secreted protein

are substituted by branch chain amino acid residues in the engineered protein.

[00226] In some embodiments from 5 to 50 non-Leu amino acid residues in the

reference secreted protein are substituted by Leu amino acid residues in the engineered

protein. In some embodiments from 0 to 50 non- Leu amino acid residues in the reference

secreted protein are substituted by Leu amino acid residues in the engineered protein. In

some embodiments from 25 to 50 non-Leu amino acid residues in the reference secreted

protein are substituted Leu amino acid residues in the engineered protein. In some

embodiments at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45, or 50 non-Leu

amino acid residues in the reference secreted protein are substituted by Leu amino acid

residues in the engineered protein.

[00227] In some embodiments from 5 to 50 non-Val amino acid residues in the

reference secreted protein are substituted by Val amino acid residues in the engineered

protein. n some embodiments from 10 to 50 non- Val amino acid residues in the reference

secreted protein are substituted by Val amino acid residues in the engineered protein. In

some embodiments from 25 to 50 non-Val amino acid residues in the reference secreted

protein are substituted Val amino acid residues in the engineered protein. In some

embodiments at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45, or 50 non-Val

amino acid residues in the reference secreted protein are substituted by Val amino acid

residues in the engineered protein.

[00228] In some embodiments from 5 to 50 non-lie amino acid residues in the

reference secreted protein are substituted by e amino acid residues in the engineered protein.

In some embodiments from 10 to 50 non- He amino acid residues in the reference secreted

protein are substituted by e amino acid residues in the engineered protein. In some

embodiments from 25 to 50 non-Ile amino acid residues in the reference secreted protein are

substituted e amino acid residues in the engineered protein in some embodiments at least

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20. 25, 30, 35, 40, 45, or 50 non-lie amino acid residues in the

reference secreted protein are substituted by e amino acid residues in the engineered protein.

[00229] in some embodiments from 5 to 50% of non-essential amino acid residues in

the reference secreted protein are substituted by essential amino acid residues in the

engineered protein. In some embodiments from 0 to 50% of non-essential amino acid



residues in the reference secreted protein are substituted by essential amino acid residues in

the engineered protein. n some embodiments from 25 to 50% of non-essential amino acid

residues in the reference secreted protein are substituted by essential amino acid residues in

the engineered protein. In some embodiments at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25,

30, 35, 40, 45, or 50% of non-essential amino acid residues in the reference secreted protein

are substituted by essential amino acid residues in the engineered protein.

[00230] In some embodiments from 5 to 50% of non-branch chain amino acid residues

in the reference secreted protein are substituted by branch chain amino acid residues in the

engineered protein. In some embodiments from 0 to 50% of non-branch chain amino acid

residues in the reference secreted protein are substituted by branch chain amino acid residues

in the engineered protein. In some embodiments from 25 to 50% of non-branch chain amino

acid residues in the reference secreted protein are substituted by branch chain amino acid

residues in the engineered protein. In some embodiments at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

15, 20, 25, 30, 35, 40, 45, or 50% of non-branch chain amino acid residues in the reference

secreted protein are substituted by branch chain amino acid residues in the engineered

protein.

[0023 In some embodiments from 5 to 50% of non-Leu amino acid residues in the

reference secreted protein are substituted by Leu amino acid residues in the engineered

protein. In some embodiments fro 10 to 50% of non- Leu amino acid residues in the

reference secreted protein are substituted by Leu amino acid residues in the engineered

protein In some embodiments from 25 to 50% of non-Leu amino acid residues in the

reference secreted protein are substituted Leu amino acid residues in the engineered protein.

In some embodiments at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45, or 50% of

non-Leu amino acid residues in the reference secreted protein are substituted by Leu amino

acid residues in the engineered protein.

[00232] In some embodiments from 5 to 50% of non-Val amino acid residues in the

reference secreted protein are substituted by a amino acid residues in the engineered

protein. In some embodiments from 0 to 50% of non- Val amino acid residues in the

reference secreted protein are substituted by Val amino acid residues in the engineered

protein. In some embodiments from 25 to 50% of non-Val amino acid residues in the

reference secreted protein are substituted Val amino acid residues in the engineered protein.

In some embodiments at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45, or 50% of



non-Val amino acid residues in the reference secreted protein are substituted by Val amino

acid residues in the engineered protein.

[00233] In some embodiments from 5 to 50% of non-lie amino acid residues in the

reference secreted protein are substituted by lie amino acid residues in the engineered protein.

In some embodiments from 10 to 50% of non- He amino acid residues in the reference

secreted protein are substituted by e amino acid residues in the engineered protein. In some

embodiments from 25 to 50% of non-lie amino acid residues in the reference secreted protein

are substituted ie amino acid residues in the engineered protein. In some embodiments at

least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45, or 50% ofnon-Ile amino acid

residues in the reference secreted protein are substituted by l e amino acid residues in the

engineered protein.

[00234] In some embodiments from 5 to 50% of non-Arg amino acid residues in the

reference secreted protein are substituted by Arg amino acid residues in the engineered

protein. In some embodiments from 0 to 50% of on- Arg amino acid residues in the

reference secreted protein are substituted by Arg amino acid residues in the engineered

protein. In some embodiments from 25 to 50% of non-Arg amino acid residues in the

reference secreted protein are substituted Arg amino acid residues in the engineered protein.

In some embodiments at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45, or 50% of

non- Arg amino acid residues in the reference secreted protein are substituted by Arg amino

acid residues in the engineered protein.

[00235] In some embodiments the engineered protein comprises at least one amino

acid sequence, comprising an insertion of at least 5, at least 10, at least 5, at least 20, at least

25 or at least 50 amino acid residues . In some embodiments the at least one amino acid

insertion comprises at least 5%, at least 0%, at least 5%, at least 20%, at least 25%, at least

30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at least

65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at leat 95%, or

100% essential amino acids. In some embodiments the at least one amino acid insertion

comprises at least 5% at least 10%, at least 15%, at least 20% at least 25%, at least 30%, at

least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at least 65%, at

least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at leat 95%, or 100% branch

chain amino acids. In some embodiments the at least one amino acid insertion comprises at

least 5%, at least 10%, at least 15%, at least 20%, at least 25%, at least 30%, at least 35% at

least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at



least 75%, at least 80%, at least 85%, at least 90%, at leat 95%, or 100% hydrophobic amino

acids. In some embodiments the at least one amino acid insertion comprises at least 5%, at

least 10% , at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%, at

least 45% , at least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at

least 80%, at least 85%, at least 90%, at leat 95%, or 100% Leu. In some embodiments the at

least one amino acid insertion comprises at least 5%, at least 10%, at least 15%, at least 20%,

at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 55%,

at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%,

at leat 95%, or 100% He. In some embodiments the at least one amino acid insertion

comprises at least 5%, at least 10%, at least 15%, at least 20%, at least 25%, at least 30%, at

least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at least 65%, at

least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at leat 95%, or 100% Val.

[00236] In some embodiments the at least one amino acid sequence insertion is located

at a terminus of the engineered protein.

[00237] Phenylketonuria (P U) is an autosomal recessive metabolic genetic disorder

characterized by a mutation in the gene for the hepatic enzyme phenylalanine hydroxylase

(PAH), rendering it nonfunctional. This enzyme is necessary to metabolize phenylalanine to

tyrosine. When PAH activity is reduced, phenylalanine accumulates and is converted into

pbenylpyruvate (also known as phenylketone), which is detected in the urine. Untreated

children are normal at birth, but fail to attain early developmental milestones, develop

microcephaly, and demonstrate progressive impairment of cerebral function Hyperactivity,

EEG abnormalities and seizures, and severe learning disabilities are major clinical problems

later in life. A characteristic odor of skin, hair, sweat and urine (due to phenylacetate

accumulation); and a tendency to hypopigmentation and eczema are also observed. All PK

patients must adhere to a special diet low in Phe. Accordingly, engineered proteins intended

for use by PKU patients should comprise a low number or no Phe residues. This can be done

by selecting reference secreted proteins that have few or no Phe residues. Alternatively, the

reference secreted protein may contain one or more Phe residues and such Phe residues may

be replaced by non-Phe residues in the engineered protein. In some embodiments Phe

residues present in reference secreted protein seuqences are repaced by non-Phe residues such

as Tyr. In some embodiments the reference secreted protein and/or engineered protein

comprises a ratio of Phe residues to total amino acid residues equal to or lower than 5%, 4%,

3%, 2%, or %. n some embodiments the reference secreted protein and/or engineered



protein comprises 10 or fewer Phe residues, 9 or fewer Phe residues, 8 or fewer Phe residues,

7 or fewer Phe residues, 6 or fewer Phe residues, 5 or fewer Phe residues, 4 or fewer Phe

residues, 3 or fewer Phe residues, 2 or fewer Phe residues, 1 Phe residue, or no Phe residues.

[00238] Arginine is a conditionally nonessential amino acid, meaning most of the time

it can be manufactured by the human body, and does not need to be obtained directly through

the diet. Individuals who have poor nutrition, the elderly, or people with certain physical

conditions (e.g., sepsis) may not produce sufficient amounts of arginine and therefore need to

increase their intake of foods containing arginine. Arginine is believed to have benefical

health properties, including reducing healing time of injuries (particularly bone), and

decreasing blood pressure, particularly high blood pressure during high ris pregnancies (pre

eclampsia). In addition, studies have shown that dietary supplementation with L-arginine is

beneficial for enhancing the reproductive performance of pigs with naturally occurring

intrauterine growth retardation, enhancing protein deposition and postnatal growth of milk-

fed piglets, normalizing plasma glucose levels in streptozotoein-induced diabetic rats,

reducing fat mass in obese Zucker diabetic fatty (ZDF) rats, and improving vascular function

in diabetic rats In some embodiments the engineered proteins disclosed herein comprise a

ratio of Arginine residues to total amino acid residues in the engineered protein of equal to or

greater than 3%, equal to or greater than 4%, equal to or greater than 5%, equal to or greater

than 6%, equal to or greater than 7%, equal to or greater than 8%, equal to or greater than

9%, equal to or greater than 10%, equal to or greater than 1%, or equal to or greater than

12%.

[00239] Digestibility is a parameter relevant to the nutritive benefits and utility of

engineered proteins. In some embodiments engineered proteins disclosed herein are screened

to asses their digestibility. Digestibility of proteins can be assessed by any suitable method

known in the art. In some embodiments the in vitro gastric and duodenal digestion assay

using the physiologically relevant two-phase system described by Moreno et al. is used for

this purpose. Moreno, et al., "Stability of the major allergen Brazil nut 2S albumin (Ber e )

to physiologically relevant in vitro gastrointestinal digestion." FEBS Journal, 341-352

(2005) Briefly, experimental proteins are sequentially exposed to a simulated gastric fluid

(SGF) for 0 minutes and then transferred to a simulated duodenal fluid (SDF) to digest for

an additional 120 minutes. Protein samples at different stages of the digestion (e.g., 2, 5, 5,

30, 60 and 120 min) are analyzed for digestion by sodium dodecyl sulfate poly aery1amide gel

electrophoresis (SDS-PAGE). Each sample (20 L) is added to 10 of ultrapure water and



10 µ of 4 NuPAGE LDS Sample buffer and heated at 95 °C for 10 min. The samples are

loaded ( 0 µ .) on a - ane 12% polyacrylamide NuPAG E Novex Bis-Tris gel and run for

35 min at 200 V then stained using SimplyBlue Safe Stain. The disappearance of protein

over time indicates the rate at which the protein is digested in the assay. This assay can be

used to assess comparative digestibility or to assess absolute digestibility. n some

embodiments the digestibility of an engineered protein disclosed herein is higher (i.e., it

digests to below the detection limit of the assay sooner) than whey protein. In some

embodiments the engineered protein is not detectable in the assay by 2 minutes, 5 minutes, 1

minutes, 30 minutes, 60 minutes, or 120 minutes.

[00240] In some embodiments digestibility of an engineered protein is assessed by

identifica tion and quantification of digestive protease recognition sites in the protein amino

acid sequence n some embodiments the engineered protein comprises at least one protease

recognition site selected from a pepsin recognition site, a trypsin recognition site, and a

chymotrypsin recognition site. In some embodiments at least one amino acid mutation is

made to the reference secreted protein amino acid sequence to add at least one protease

recognition siteto the engineered protein.

[0024 As used herein, a "pepsin recognition site" is any site in a polypeptide

sequence that is experimentally shown to be cleaved by pepsin. In some embodiments it is a

peptide bond after (i.e., downstream of) an amino acid residue selected from Phe, Trp, Tyr,

Leu, Ala, Glu, and Gin, provided that the following residue is not an amino acid residue

selected from Ala, Gly, and a

[00242] As used herein, a "trypsin recognition site" is any site in a polypeptide

sequence that is experimentally shown to be cleaved by trypsin. In some embodiments it is a

peptide bond after an amino acid residue selected from Lys or Arg, provided that the

following residue is not a proline.

[00243] As used herein, a "chymotrypsin recognition site" is any site in a polypeptide

sequence that is experimentally shown to be cleaved by chymotrypsin. In some embodiments

it is a peptide bond after an amino acid residue selected from Phe, Trp, Tyr, and Leu.

[00244] Disulfide bonded cysteine residues in a protein tend to reduce the rate of

digestion of the protein compared to what it would be in the absence of the disulfide bond.

Accordingly, digestibility of a protein with fewer disulfide bonds tends to be higher than for

comparable protein with a greater number of disulfide bonds. Accordingly, in some



embodiments an engineered protein disclosed herein is screened to identify the number of

cysteine residues present and to allow selection of an engineered protein comprising a

relatively low number of cysteine residues. In some embodiments at least one amino acid

replacement is made to the reference secreted protein amino acid sequence to remove at least

one protease recognition site in the engineered protein n some embodiments the engineered

protein comprises a ratio of Cys residues to total amino acid residues equal to or lower than

5%, 4%, 3%, 2%, or 1%. In some embodiments the engineered protein comprises 10 or

fewer Cys residues, 9 or fewer Cys residues, 8 or fewer Cys residues, 7 or fewer Cys

residues, 6 or fewer Cys residues, 5 or fewer Cys residues, 4 or fewer Cys residues, 3 or

fewer Cys residues, 2 or fewer Cys residues, 1 Cys residue, or no Cys residues.

[00245] In some embodiments the engineered protein is soluble. Solubility can be

measured by any method known in the art. In some embodiments solubility is examined by

centrifuge concentration followed by protein concentration assays. Samples of proteins in 20

mM HEPES p 7.5 are tested for protein concentration according to protocols using two

methods, Coomassie Plus (Bradford) Protein Assay (Thermo Scientific) and Bicmchonmic

Acid (BCA) Protein Assay (Sigma-Aldrich). Based on these measurements 10 mg of protein

is added to an Amicon Ultra 3 kDa centrifugal filter (Millipore). Samples are concentrated by

centrifugatioii at 10,000 Xg for 30 minutes. The final, now concentrated samples are

examined for precipitated protein and then tested for protein concentration as above using

two methods, Bradford and BCA.

[00246] In some embodiments the engineered proteins have a final solubility limit of at

least 5 g/L, 0 g/L, 20 g/L, 30 g/'L, 40 g/L, 50 g/L, or 00 g/L at physiological pH. In some

embodiments the engineered proteins are greater than 50%, greater than 60%, greater than

70%, greater than 80%, greater than 90%, greater than 95%, greater than 96%, greater than

97%, greater than 98%, greater than 99%, or greater than 99.5% soluble with no precipitated

protein observed at a concentration of greater than 5 g/L, or 0 g/L, or 20 g/L, or 30 g/L, or

40 g/L, or 50 g/L, or 00 g/L at physiological pH. In some embodiments, the solubility of the

engineered protein is higher than those typically reported in studies examining the solubility

limits of whey (12.5 g/L; Pelegrine et al., Lebensm.-Wiss. U.-Technol. 38 (2005) 77-80) and

soy ( 0 g/L; Lee et al, JAOCS 80(1) (2003) 85-90).

[00247] In some embodiments, the engineered protein exhibits enhanced stability. As

used herein, a "stable" protein is one that resists changes (e.g. unfolding, oxidation,

aggregation, hydrolysis, etc.) that alter the biophysical (e.g., solubility), biological (e.g.,



digestibility), or compositional (e.g. proportion of Leucine amino acids) traits of the protein

of interest.

[00248] Protein stability can be measured using various assays known in the art and

engineered proteins disclosed herein may have a stability above a threshold. In some

embodiments a protein is selected that displays thermal stability that is comparable to or

better than that of whey protein. In some embodiments the stability of engineered protein

samples is determined by monitoring aggregation formation using size exclusion

chromatography (SEC) after exposure to extreme temperatures. Samples of proteins to be

tested are prepared at 0 g/L protein in water and mixed thoroughly. Protein solutions are

placed in a heating block at 90°C and samples are taken after 0, , 5, 10, 30 and 60 min for

SEC analysis.

[00249] For example, SEC analysis can run on a Superdex 75 5/150 GL column (GE

Healthcare) using an Agilent 00 HPLC with a mobile phase of 20 riiM Na2P0 and 30

niM NaCl at pH 7 After heating, samples are diluted to 2 g/L for 10 µ ί injection onto the

column. Protein is detected by monitoring absorbance at 214nm, aggregates are characterized

as peaks larger in size (eluting faster) than the protein of interest. No overall change in peak

area indicates no precipitation of protein during the heat treatment. Whey protein rapidly

forms approximately 80% aggregates when exposed to 90°C in this assay. In some

embodiments an engineered protein of this disclosure shows resistance to aggregation,

exhibiting, for example, less than 80% aggregation, less than 10% aggregation, or no

detectable aggregation.

[00250] For most embodiments it is preferred that the engineered protein not exhibit

inappropriately high allergenicity. Accordingly, in some embodiments the potential

allergenicy of the engineered protein is assessed. This can be done by any suitable method

known in the art. In some embodiments an allergenicity score is calculated. The

allergenicity score is a primary sequence based metric based on WHO recommendations

(See, for example, ww w.fao.org/ag/agn/food/pdt7allergygm.pdf) for assessing how similar a

protein is to any known allergen, the primary hypothesis being that high percent identity

between a target and a known allergen is likely indicative of cross reactivity. For a given

protein, the allergenicity score is found by examining all possible contiguous 80 amino acid

fragments and locally aligning each fragment against a database of known allergen sequences

using the FASTA algorithm with the BLOSUM50 substitution matrix, a gap open penalty of



10, and a gap extension penalty of 2 . The highest percent identity of any 80 amino acid

window with any allergen is taken as the final score for the protein of interest. The WHO

guidelines suggest using a 35% identity cutoff. In some embodiments the engineered protein

has an allergenicity score less than 35%. In some embodiments a cutoff of less than 35%

identity is used. In some embodiments a cutoff of from 30°/» to 35% identity is used. n

some embodiments a cutoff of from 25% to 30% identity is used. In some emboduments a

cutoff of from 20% to 25% identity is used. n some embodiments a cutoff of from 15% to

2 0% identity is used. In some embodiments a cutoff of from 10% to 15% identity is used. In

some embodiments a cutoff of from 5% to 10% identity is used. In some embodiments a

cutoff of from 0% to 5% identity is used. In some embodiments a cutoff of greater than 35%»

identity is used. In some embodiments a cutoff of from 35% to 40% identity is used In

some embodiments a cutoff of from 40% to 45% identity is used. In some embodiments a

cutoff of from 45% to 50% identity is used. In some embodiments a cutoff of from 50% to

55% identity is used. In some embodiments a cutoff of from 55°/» to 60% identity is used. In

some embodiments cutoff of from 65% to 70% identity is used. In some embodiments a

cutoff of from 70°/» to 75% identity is used. In some embodiments a cutoff of from 75% to

80% identity is used.

[00251] Skilled artisans are ab e to identify and use a suitable database of known

allergens for this purpose. In some embodiments the database is made by selecting proteins

from more than one database source. In some embodiments the custom database comprises

pooled allergen lists collected by the Food Allergy Research and Resource Program

(htt :/ www .allergenonline .org/), UNIPROT annotations

(http://www.uniprot.org/docs/allergen), and the Structural Database of Allergenic Proteins

(SDAP, http://fermi.utmb.edu/SDAP/sdap_lnk.htrnl). This database includes all currently

recognized allergens by the International Union of Immunological Socieities (IU1S,

http://www.allergen.org/) as well as a large number of additional allergens not yet officially

named.

[00252] In some embodiments all (or a selected subset) contiguous amino acid

windows of different lengths (e.g., 70, 60, 50, 40, 30, 20, 0, 8 or 6 amino acid windows) of

an engineered protein are tested against an allergen database and peptide sequences tha have

00% identity, 95% or higher identity, 90% or higher identity, 85% or higher identity, 80%

or higher identity, 75% or higher identity, 70% or higher identity, 65% or higher identity,



60% or higher identity, 55% or higher identity, or 50% or higher identity matches are

identified for further examination of potential allergemcity

[00253] One feature that can enhance the utility of a engineered protein is its charge

(or per amino acid charge) Engineered proteins with higher charge ca in some

embodiments exhibit desirable characteristics such as increased solubility, increased stability,

resistance to aggregation, and desirable taste profiles. For example, a charged engineered

protein that exhibits enhanced solubility can be formulated into a beverage or liquid

formulation that includes a high concentration of engineered protein in a relatively low

volume of solution thus delivering a large dose of protein nutrition per unit volume. A

charged engineered protein that exhibits enhanced solubility can be useful in sports drinks or

recovery drinks wherein a user (e.g., an athlete) wants to ingest protein before during or after

physical activity. A charged engineered protein that exhibits enhanced solubility can also be

particularly useful in a clinical setting wherein a subject (e.g., a patient or an elderly person)

is in need of protein nutrition but is unable to ingest solid foods or large volumes of liquids.

[00254] Certain free amino acids and mixtures of free amino acids are known to have a

bitter or otherwise unpleasant taste. In addition, hydrolysates of common proteins (e.g., whey

and soy) often have a bitter or unpleasant taste. n some embodiments, an engineered protein

disclosed and described herein does not have a bitter or othenvise unpleasant taste in some

embodiments, an engineered protein disclosed and described herein has a more acceptable

taste as compared to at least one of free amino acids, mixtures of free amino acids, and/or

protein hydrolysates. In some embodiments, an engineered protein disclosed and described

herein has a taste that is equal to or exceeds at least one of whey protein and whey protein

hydrolysates.

[00255] Proteins are known to have tastes covering the five established taste

modalities: sweet, sour, bitter, salty and umami. The taste of a particular protein (or its lack

thereof) can be attributed to several factors, including the primary structure, the presence of

charged side chains, and the electronic and conformational features of the protein in some

embodiments, an engineered protein disclosed and described herein is designed to have a

desired taste (e.g., sweet, salty, umami) and/or not to have an undesired taste (e.g., bitter,

sour). In this context "design" includes, for example, selecting naturally occurring proteins

embodying features that achieve the desired taste property, as well as creating muteins of

naturally-occuring proteins that have desired taste properties. For example, an engineered

protein can be designed to interact with specific taste receptors, such as sweet receptors



(T1R2-T1R3 heterodimer) o umami receptors (T1R1-T1R3 heterodimer, mGluR4, and/or

mGluRl). Further, an engineered protein may be designed not to interact, or to have

diminished interaction, with other taste receptors, such as bitter receptors (T2R receptors).

[00256] An engineered protein disclosed and described herein ca also elicit different

physical sensations in the mouth whe ingested, sometimes referred to as "mouth feel". The

mouth feel of the engineered protein may be due to one or more factors including primary

structure, the presence of charged side chains, and the electronic and conformational features

of the protein. In some embodiments, an engineered protein elicits a buttery or fat-like mouth

feel when ingested.

[00257] In some embodiments the engineered protein comprises from 20 to 5,000

amino acids, from 20-2,000 amino acids, from 20-1,000 amino acids, from 20-500 amino

acids, from 20-250 amino acids, from 20-200 amino acids, from 20-150 amino acids, from

20-100 amino acids, from 20-40 amino acids, from 30-50 amino acids, from 40-60 amino

acids, from 50-70 amino acids, from 60-80 amino acids, from 70-90 amino acids, from 80-

100 amino acids, at least 25 amino acids, at least 30 amino acids, at least 35 amino acids, at

least 40 amino acids, at least 2455 amino acids, at least 50 amino acids, at least 55 amino

acids, at least 60 amino acids, at least 65 amino acids, at least 70 amino acids, at least 75

amino acids, at least 80 amino acids, at least 85 amino acids, at least 90 amino acids, at least

95 amino acids, at least 100 amino acids, at least 105 amino acids, at least 110 amino acids, at

least 15 amino acids, at least 120 amino acids, at least 125 amino acids, at least 130 amino

acids, at least 135 amino acids, at least 140 amino acids, at least 145 amino acids, at least 50

amino acids, at least 155 amino acids, at least 60 amino acids, at least 65 amino acids, at

least 170 amino acids, at least 175 amino acids, at least 180 amino acids, at least 185 amino

acids, at least 190 amino acids, at least 195 amino acids, at least 200 amino acids, at least 205

amino acids, at least 210 amino acids, at least 215 amino acids, at least 220 amino acids, at

least 225 amino acids, at least 230 amino acids, at least 235 amino acids, at least 240 amino

acids, at least 245 amino acids, or at least 250 amino acids. In some embodiments the

engineered protein consists of from 20 to 5,000 amino acids, fro 20-2,000 amino acids,

from 20-1,000 amino acids, from 20-500 amino acids, from 20-250 amino acids, from 20-200

amino acids, from 20-150 amino acids, from 20-100 amino acids, from 20-40 amino acids,

from 30-50 amino acids, from 40-60 amino acids, from 50-70 amino acids, from 60-80 amino

acids, from 70-90 amino acids, from 80-100 amino acids, at least 25 amino acids, at least 30

amino acids, at least 35 amino acids, at least 40 amino acids, at least 2455 amino acids, at



least 50 amino acids, at least 55 amino acids, at least 60 amino acids, at least 65 amino acids,

at least 70 amino acids, at least 75 amino acids, at least 80 amino acids, at least 85 amino

acids, at least 90 amino acids, at least 95 amino acids, at least 00 amino acids, at least 05

amino acids, at least 0 amino acids, at least 15 amino acids, at least 120 amino acids, at

least 125 amino acids, at least 130 amino acids, at least 135 amino acids, at least 140 amino

acids, at least 145 amino acids, at least 150 amino acids, at least 155 amino acids, at least 160

amino acids, at least 65 amino acids, at least 170 amino acids, at least 175 amino acids, at

least 180 amino acids, at least 85 amino acids, at least 190 amino acids, at least 195 amino

acids, at least 200 amino acids, at least 205 amino acids, at least 210 amino acids, at least 215

amino acids, at least 220 amino acids, at least 225 amino acids, at least 230 amino acids, at

least 235 amino acids, at least 240 amino acids, at least 245 amino acids, or at least 250

amino acids.

1 Methods of Identifying Reference Secreted Proteins

[00258] Without wishing to be bound by any theory, it is believed that modifying the

amion acid sequence of reference secreted proteins to improve at least one nutritive feature of

the protein is a useful way to make proteins with useful nutritive amino acid compositions

Because the reference secreted protein is naturally secreted by the organism it is possible, in

some embodiments, to create proteins with useful nutritive content which are secreted using

this approach. Secreted nutritive proteins may be particular useful in certain embodiments

because secretion can aid in manufacture of engineered proteins in certain applications.

[00259] To this end, in some embodiments annotated databases of the proteins of

organisms of interest are screened to identify those that are characterized as secreted. An

alternative or additional method is to screen sequence information for the proteins of an

organism of interest and identify those proteins that comprise a secretion leader sequence.

An altgernative or additional method is to obtain cDNAs encoding proteins of an organism of

interest and to screen those cDNAs functionally to identify those that encode secreted

proteins. The resulting set of proteins that are identified by one or more of these methods in

or any equivalent method for an organism is terrmed the secretome for that organism. In

some embodiments any secreted protein is used as a reference secreted protein in the methods

of this disclosure.

[00260] In some embodiments secreted proteins are screened to identify those that

comprise structural domains and/or folds that have been used in previous studies to



reengineer protein-protein binding interactions The NCBI Conserved Domain Database

(Marchler-Bauer A., and Bryant, S. . "CD-Search: protein domain annotations on the fly".

uc. Acid. Res (2004) 32: W327-W331) includes such protein domains (Binz, i L and

Piuckthun, A. "Engineered proteins as specific binding reagents". Curr. Op. Biotech. (2005)

16: 459-469; Gebauer, M. and Skerra, A. "Engineered protein scaffolds as next-generation

antibody therapeutics". Curr. Op Chem Biol (2009) 13: 245-255; Lehtio, J., Teeri T T , and

Nygren P.A. "Alpha- Amylase Inhibitors Selected From a Combinatorial Librar of a

Cellulose Binding Domain Scaffold". Proteins: Struct., Fu ., Gene,. (2000) 41: 316-322; and

Olson CA and Roberts RW, "Design, expression, and stability of a diverse protein library

based on the human fibronectin type III domain". Prot. Sci. (2007) 6 : 476-484.) As such, the

database ca be used to identiiy protein scaffolds that are expected to contain a robust, stable

fold with known variable positions or regions, wherein such variable positions or regions can

be tailored to match desired overall amino acid distribution In some embodiments the

naturally occurring protein comprising such a domain is used as a reference secreted protein.

In some embodiments some or ail of the remaining portions of the naturally occurring protein

comprising such a domain is not included in an engineered protein comprising a derivative of

the domain.

[00261] This disclosure identifies six factors that may be used to identify amino acid

positions in a reference secreted protein for substitution by another amino acid, for example,

positions where the amino acid in the reference secreted protein sequence are non-Leu for

substitution with a Leu amino acid. The six factors are amino acid likelihood (AALike),

amino acid type likelihood (AATLike), position entropy (S
p

), amino acid type position

entropy (SAATPOS) relative free energy of folding (AAGfo jd), secondary structure identity

(LoopID). These factors may be combined to identify amino acid positions for substitution

using the following Formula 3

Formula 3; ((a)AALike + (P)AATLike + (y)Spos + (d)SAATpos + (ε)∆∆ ο + ©LoopID) /
( + β + γ + δ + ε + ζ)

[00262] In Formula 3, the coefficients , β, γ , δ, ε, and ζ are scaling coefficients chosen

by a skilled artisan that indicate the relative importance of each factor when rank ordering a

set of positions in a secreted protein. In some embodiments 1, 2, 3, 4, or 5 of the coefficients

are set to 0



B Nucleic Acids

[00263] Also provided herein are nucleic acids encoding engineered proteins disclosed

herein. n some embodiments the nucleic acid is isolated. In some embodiments the nucleic

acid is purified. In some embodiments the nucleic acid is synthetic.

[00264] In some embodiments the nucleic acid comprises the coding sequence for an

engineered protein disclosed herein. In some embodiments the nuciic acid consists of the

coding sequence for an engineered protein disclosed herein. In some embodiments the

nucleic acid further comprises an expression control sequence operably linked to the coding

sequence.

[00265] In some embodiments of the nucleic acid, the nucleic acid comprises nucleic

acid sequence that encodes an engineered protein disclosed in Section A above. n some

embodiments of the nucleic acid, the nucleic acid consists of a nucleic acid sequence that

encodes an engineered protein disclosed in Section A above.

[00266] In some embodiments the nucleic acid comprises at least 0 nucleotides, at

least 20 nucleotides, at least 30 nucleotides at least 40 nucleotides, at least 50 nucleotides, at

least 60 nucleotides, at least 70 nucleotides, at least 80 nucleotides, at least 90 nucleotides, at

least 100 nucleotides, at least 200 nucleotides, at least 300 nucleotides, at least 400

nucleotides, at least 500 nucleotides, at least 600 nucleotides, at least 700 nucleotides, at least

800 nucleotides, at least 900 nucleotides, at least 1,000 nucleotides. In some embodiments

the nutritrive nucleic acid comprises from 0 to 00 nucleotides, from 20 to 100 nucleotides,

from 0 to 50 nucleotides, or from 20 to 40 nucleotides. In some embodiments the nucleic

acid comprises all or part of an open reading frame that encodes a nutritive polypeptide In

some embodiments the nucleic acid consists of an open reading frame that encodes a

fragment of a naturally occurring protein, wherein the open reading frame does not encode

the complete naturally occurring protein. In some embodiments the nucleic acid is a cDNA.

In some embodiments nucleic acid molecules are provided that comprise a sequence that is at

least 50%, 60%, 70%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 99.9% identical to a

naturally occurring nucleic acid. In some embodiments nucleic acids are provided that

hybridize under stringent hybridization conditions with at least one reference nucleic acid.

C. Vectors

[00267] Also provided are vectors, including expression vectors, which comprise at

least one of the nucleic acid molecules disclosed herein, as described further herein. In some



embodiments, the vectors comprise at least one isolated nucleic acid molecule encoding an

engineered protein as disclosed herein. In alternative embodiments, the vectors comprise

such a nucleic acid molecule operably linked to one or more expression control sequence.

The vectors can thus be used to express at least one recombinant protein in a recombinant

microbial host cell.

[00268] Suitable vectors for expression of nucleic acids in microorganisms are well

known to those of skill i the art. Suitable vectors for use in cyanobacteria are described, for

example, in Heidorn et al., "Synthetic Biology in Cyanobacteria: Engineering and Analyzing

Novel Functions," Methods in Enzymology, Vol. 497, Ch. 24 (201 ) . Exemplary replicative

vectors that can be used for engineering cyanobacteria as disclosed herein include

pPMQAKL pSL121 , pFCl, pSB2A, pSCRl 19/202, pSU 19/202, pRL2697, pRL25C,

pRLl 050, pSGl , and pPBH201 .

[00269] Other vectors such as pJB161 which are capable of receiving nucleic acid

sequences disclosed herein may also be used. Vectors such as pJB16i comprise sequences

which are homologous with sequences present in plasmids endogenous to certain

photosynthetic microorganisms (e.g., plasmids pAQl, pAQ3, and pAQ4 of certain

Synechococcus species). Examples of such vectors and how to use them is known in the art

and provided, for example, in Xu et al., "Expression of Genes in Cyanobacteria: Adaptation

of Endogenous Plasmids as Platforms for High-Level Gene Expression in Synechococcus sp.

PCC 7002," Chapter 2 1 in Robert Carpentier (ed.), "Photosynthesis Research Protocols,"

Methods in Molecular Biology, Vol. 684, 201 1, which is hereby incorporated herein

Recombination between pJB161 and the endogenous plasmids in vivo yield engineered

microbes expressing the genes of interest from their endogenous plasmids. Alternatively,

vectors can be engineered to recombine with the host cell chromosome, or the vector can be

engineered to replicate and express genes of interest independent of the host cell chromosome

or any of the host cell's endogenous plasmids.

[00270] A further example of a vector suitable for recombinant protein production is

the pET system (Novagen®). This system has been extensively characterized for use in E

coli and other microorganisms. In this system, target genes are cloned in pET plasmids under

control of strong bacteriophage T7 transcription and (optionally) translation signals;

expression is induced by providing a source of T7 R polymerase in the host cell. T7 RNA

polymerase is so selective and active that, when fully induced, almost all of the

microorganism' s resources are converted to target gene expression; the desired product can



comprise more than 50% of the total cell protein a few hours after induction. It is also

possible to attenuate the expression level simply by lowering the concentration of inducer.

Decreasing the expression level may enhance the soluble yield of some target proteins. In

some embodiments this system also allows for maintenance of target genes in a

transcriptionally silent un-induced state.

[0027 in some embodiments of using this system, target genes are cloned using hosts

that do not contain the T7 RNA polymerase gene, thus alleviating potential problems related

to plasmid instability due to the production of proteins potentially toxic to the host cell. Once

established in a non-expression host, target protein expression may be initiated either by

infecting the host with XCE6, a phage that carries the T7 RNA polymerase gene under the

control of the λ pL and pi promoters, or by transferring the plasmid into an expression host

containing a chromosomal copy of the T7 RNA polymerase gene under lacUV5 control n

the second case, expression is induced by the addition of IPTG or lactose to the bacterial

culture or using an automduction medium. Other plasmids systems that are controlled by the

lac operator, but do not require the T RNA polymerase gene and rely upon E. coi native

RNA polymerase include the pTrc plasmid suite (Invitrogen) or pQE plamid suite

(QIAGEN)

[00272] In other embodiments it is possible to clone directly into expression hosts.

Two types of T7 promoters and several hosts that differ in their stringency of suppressing

basal expression levels are available, providing great flexibility and the ability to optimize the

expression of a wide variety of target genes.

[00273] Promoters useful for expressing the recombinant genes described herein

include both constitutive and inducible/repressible promoters. Examples of

inducible/repressible promoters include nickel-inducible promoters (e.g., PnrsA, PnrsB ; see,

e.g., Lopez-Mauy et al, Cell (2002) v .43: 247-256) and urea repressible promoters such as

PnirA (described in, e.g., Qi et al., Applied and Environmental Microbiology (2005) v .7 1:

5678-5684) Additional examples of inducible/repressible promoters include PnirA

(promoter tha t drives expression of the nirA gene, induced by nitrate and repressed by urea)

and Psuf (promoter that drives expression of the sufB gene, induced by iron stress).

[00274] Examples of constitutive promoters include Pcpc (promoter that drives

expression of the cpc operon), Prbc (promoter that drives expression of rubisco), PpsbAH

(promoter that drives expression ofthe D protein of photosystem II reaction center), Pcro



(lambda phage promoter that drives expression of cro) in other embodiments, a Paphll

and/or a laclq-Ptrc promoter ca used to control expression Where multiple recombinant

genes are expressed in an engineered microorganim, the different genes can be controlled by

different promoters or by identical promoters in separate operons, or the expression of two or

more genes ay be controlled by a single promoter as part of an operon.

[00275] Further non-limiting examples of inducible promoters include, but are not

limited to, those induced by expression of an exogenous protein (e.g., T7 A polymerase,

SP6 RNA polymerase), by the presence of a small molecule (e.g., PTG, galactose,

tetracycline, steroid hormone, abscisic acid), by absence or low concentration of small

molecules (e.g., C0 2, iron, nitrogen), by metals or metal ions (e.g., copper, zinc, cadmium,

nickel), and by environmental factors (e.g., heat, cold, stress, light, darkness), and by growth

phase. In some embodiments, the inducible promoter is tightly regulated such that in the

absence of induction, substantially no transcription is initiated through the promoter. In some

embodiments, induction of the promoter does not substantially alter transcription through

other promoters. Also, generally speaking, the compound or condition that induces an

inducible promoter is not be naturally present in the organism or environment where

expression is sought.

[00276] In some embodiments, the inducible promoter is induced by limitation of

C0 2 supply to a cyanobacteria culture. By way of non-limiting example, the inducible

promoter may be the promoter sequence of Synechocystis PCC 6803 that are up-regulated

under the C0 2-iimitation conditions, such as the cmp genes, nip genes, ndh genes, sbt genes,

clip genes, and rbc genes, or a variant or fragment thereof.

[00277] In some embodiments, the inducible promoter is induced by iron starvation or

by entering the stationary growth phase. In some embodiments, the inducible promoter may

be variant sequences of the promoter sequence of cyanobacterial genes that are up-regulated

under Fe-starvation conditions such as isiA, or when the culture enters the stationary growth

phase, such as isiA,phrA, sigC, sigB, and sigH genes, or a variant or fragment thereof.

[00278] In some embodiments, the inducible promoter is induced by a metal or metal

ion. By way of non-limiting example, the inducible promoter may be induced by copper,

zinc, cadmium, mercury, nickel, gold, silver, cobalt, and bismuth or ions thereof. In some

embodiments, the inducible promoter is induced by nickel or a nickel ion. In some

embodiments, the inducible promoter is induced by a nickel ion, such as f in another



exemplary embodiment, the inducible promoter is the nickel inducible promoter from

Synechocystis PCC 6803. In another embodiment, the inducible promoter may be induced by

copper or a copper ion. In yet another embodiment, the inducible promoter may be induced

by zinc or a zinc ion. In still another embodiment, the inducible promoter may be induced by

cadmium or a cadmium ion. In yet still another embodiment, the inducible promoter may be

induced by mercury or a mercury ion. In an alternative embodiment, the inducible promoter

may be induced by gold or a gold ion. In another alternative embodiment, the inducible

promoter may be induced by silver or a silver ion. In yet another alternative embodiment, the

inducible promoter may be induced by cobalt or a cobalt ion. In still another alternative

embodiment, the inducible promoter may be induced by bismuth or a bismuth ion.

[00279] In some embodiments, the promoter is induced by exposing a cel comprising

the inducible promoter to a metal or metal ion. The cell may be exposed to the metal or metal

ion by adding the metal to the microbial growth media. In certain embodiments, the metal or

metal io added to the microbial growth media may be efficiently recovered from the media.

In other embodiments, the metal or metal ion remaining in the media after recovery does not

substantially impede downstream processing of the media or of the bacterial gene products.

[00280] Further non-limiting examples of constituti ve promoters include constitutive

promoters from Gram-negative bacteria or a bacteriophage propagating in a Gram-negative

bacterium. For instance, promoters for genes encoding highly expressed Gram-negative gene

products may be used, such as the promoter for Lpp, OmpA, rRNA, and ribosomal proteins.

Alternatively, regulatable promoters may be used in a strain that lacks the regulatory protein

for that promoter. For instance P , Pt a , a d Ρ , may be used as constitutive promoters in

strains that lack Lack Similarly, P22 P and P may be used in strains that lack the lambda

C2 repressor protein, and lambda Ρ» and L may be used in strains that lack the lambda C

repressor protein. In one embodiment, the constitutive promoter is from a bacteriophage. In

another embodiment, the constitutive promoter is from a Salmonella bacteriophage n yet

another embodiment, the constitutive promoter is from a cyanophage. In some embodiments,

the constitutive promoter is a Synechocystis promoter. For instance, the constitutive promoter

may be the PpsbAll promoter or its variant sequences, the Prbc promoter or its variant

sequences, the P promoter or its variant sequences, and the PrnpB promoter or its variant

sequences.

D. Host Microorganisms



[0028 1] Also provided are host ceils transformed with the nucleic acid molecules or

vectors disclosed herein, and descendants thereof. In some embodiments the host cells are

microbial cells. In some embodiments, the host cells ca y the nucleic acid sequences on

vectors, which may but need not be freely replicating vectors. In other embodiments the

nucleic acids have been integrated into the genome of the host cells and/or into an

endogenous plasmid of the host cells. The transformed host cells find use e.g., in the

production of recombinant engineered proteins disclosed herein.

[00282] In some embodiments the protein is an endogenous protein of the host cel

used to express it. That is, the cellular genome of the host ce l comprises an open reading

frame that encodes the recombinant protein. In some embodiments regulatory sequences

sufficient to increase expression of the protein are inserted into the host cell genome and

operatively linked to the endogenous open reading frame such that the regulatory sequences

drive overexpression of the recombinant protein from a recombinant nucleic acid. In some

embodiments heterologous nucleic acid sequences are fused to the endogenous open reading

frame of the protein and cause the protein to be synthesized comprising a hetgerologous

amino acid sequence that changes the cellular trafficking of the recombinant protein, such as

directing it to an organelle or to a secretion pathway in some embodiments a open reading

frame that encodes the endogeneous host cell protein is introduced into the host cell on a

plasmid that further comprises regulatory sequences operatively linked to the open reading

frame. In some embodiments the recombinant host cell expresses at least 2 times, at least 3

times, at least 4 times, at least 5 times, at least times, or at least 20 times, at least 30 times,

at least 40 times, at least 50 times, or at least 100 times more of the recombinant protein than

the amount of the protein produced by a similar host cell grown under similar conditions.

[00283] "Microorganisms" includes prokaryotic and eukaryotic microbial species

from the Domains Archaea, Bacteria and Eucarya, the latter including yeast and filamentous

fungi, protozoa, algae, or higher Protista. The terms "microbial cells" and "microbes" are

used interchangeably with the term microorganism.

[00284] A variety of host microorganisms can be transformed with a nucleic acid

sequence disclosed herein and can in some embodiments produce a recombinant engineered

protein disclosed herein. Suitable host microorganisms include both autotrophic and

heterotrophic microbes. In some applications the autotrophic microorganisms allows for a

reduction in the fossil fuel and/or electricity inputs required to make an engineered protein

encoded by a recombinant nucleic acid sequence introduced into the host microorganism.



This, in turn, in some applications reduces the cost and/or the environmental impact of

producing the engineered protein and/or reduces the cost and/or the environmental impact in

comparison to the cost and/or environmental impact of manufacturing alternative nutritive

proteins, such as whey, egg, and soy For example the cost and/or environmental impact of

making an engineered protein disclosed herein using a host microorganism as disclosed

herein is in some embodiments lower that the cost and/or environmental impact of making

whey protein in a form suitable for human consumption by processing of cow ' s milk.

[00285] Photoautotrophic microrganisms include eukaryotic algae, as well as

prokaiyotic cyanobacteria, green-sulfur bacteria, green non-sulfur bacteria, purple sulfur

bacteria, and purple non-sulfur bacteria.

[00286] Extremophiles are also contemplated as suitable organisms. Such organisms

withstand various environmental parameters such as temperature, radiation, pressure, gravity,

vacuum, desiccation, salinity, pH, oxygen tension, and chemicals. They include

hyperthemiophiles, which grow at or above 80°C such as Pyrolobus fitma.ru; thermophiles,

which grow between 60-80°C such as Synechococcus lividis; mesophiles, which grow

between 15-60°C; and psychrophiles, which grow at or below 15°C such as Psychrobacter

and some insects. Radiation tolerant organisms include Deinococcus radiodiirans. Pressure-

tolerant organisms include piezophiles, which tolerate pressure of 130 MPa. Weight-tolerant

organisms include barophiles, Hypergravity (e.g., >lg) hypogravily (e.g., <lg) tolerant

organisms are also contemplated. Vacuum tolerant organisms include tardigrades, insects,

microbes and seeds Dessicant tolerant and anhydrobiotic organisms include xerophiles such

as Anemia salina; nematodes, microbes, fungi and lichens Salt-tolerant organisms include

halophiles (e.g., 2-5 M NaCl) Halobacteriacea and Dunaliella salina. pH-tolerant organisms

include alkaliphiies such as Naironobacterium, Bacillus fi rm s OF4, Spirulina spp. (e.g., pH

> 9) and acidophiies such as Cyanidium caldarium, Ferroplasma sp. (e.g., low pH).

Anaerobes, which cannot tolerate 0 such as Methanococcus jannaschii; microaerophi!s,

which tolerate some 0 such as Clostridium and aerobes, which require O are also

contemplated. Gas-tolerant organisms, which tolerate pure C0 2 include Cyanidium. caldarium

and metal tolerant organisms include metalotolerants such as Ferroplasma acidarmanus (e.g.,

Cu, As, Cd, Zn), Ralstonia sp. CH34 (e.g., Zn, Co, Cd, Hg, Pb). Gross, Michael Life on the

Edge: Amazing Creatures Thriving in Extreme Environments. New York: Plenum (1998) and

Seckbach, J . "Search for Life in the Universe with Terrestrial Microbes Which Thrive Under

Extreme Conditions." In Cristiano Batalli Cosmovici, Stuart Bowyer, and Dan Wertheimer,



eds., Astronomical and Biochemical Origins and die Search for Life in the Universe, p . 5 1 .

Milan: Editrice Compositori ( 1997).

[00287] A!gae and cyanobacteria include but are not limited to the following genera:

Acanthoceras , Acanthococcus, Acaryochloris, Achrianthes, Achnanthidium, Actinastrum,

Actinochloris, Actinocyclus, Actinotaenium, AmpMchrysis, Amphidinium, Amphikrikos,

Amphipleura, Amphiprora, Amphitkrix, Amphora, Anabaeria, Anabaenopsis, Aneumastus,

Ankistrodesmus, Ankyra, Anomoeoneis, Apatococcus, Aphanizomenon, Aphanocapsa,

Aphanochaete, Aphanothece, Apiocystis, Apistonema, Arthrodesmiis, Artherospira,

AscocMoris, Asterionella, Asterococcus, AudouineUa, Aulacoseira, Baciilaria, Balbiania,

Bambusina, Bangia, BasicMamys, Batrachospermum, Binuclearia, Bitrichia, Blidingia,

Botrdiopsis, Botrydium, Botryococcus, Botryosphaerella, Brachiomonas, Brachysira,

Brachytrichia, Brebissonia, Bulbochaete, Bumilleria, Bumilleriopsis, Caloneis, Calothrix,

Campylodiscus, Capsosiphon, Carteria, Catena, Cavinula, Centritractus, Centroriella,

Ceratium, Chaetoceros, ChaetocMoris, Chaetomorpha, Chaetonella, Chaetonema,

Chaetopeltis, Chaetophora, Chaetosphaeridium, Chamaesiphon, Chara, Characiochloris,

Characiopsis, Characium, Chorales, Chilomonas, Chlainomonas, Chlamydoblepharis,

Chlamydocapsa, CMamydomonas, Chlamydomonopsis, CMamydomyxa, CMamydonephris,

Chlorangiella, Chlorangiopsis, Chlorella, Chlorobotrys, Chlorobrachis, Chlorochytrium,

Chlorococcurn, Chlorogloea, Chlorogloeopsis, Chlorogoniwn, Chlorolobion, Chlorornonas,

Chlorophysema, Chlorophyta, Chlorosaccus, Chlorosarcina, Choricystis, Chromophyton,

Chromulina, Chroococcidiopsis, Chroococcus, Chroodactylon, Chroomonas, Chroothece,

Chrysamoeba, Chrysapsis, Chrysidiastrum, Chrysocapsa, Chrysocapsella, Chrysochaete,

Chrysochromulina, Chrysococcus, Chrysocrinus, Chrysolepidomonas, Chrysolykos,

Chrysonebula, Chrysophyta, Chrysopyxis, Chrysosaccus, Chrysophaerella,

Chrysostephanosphaera, Clodophora, Clastidium, Closteriopsis, Closterium, Coccomyxa,

Cocconeis, Coelastrella, Coelastrum, Coelosphaerium, CoenocMoris, Coenococciis,

Coenocvstis, Coiacium., Coieochaete, Collodictyon, Compsogonopsis, Compsopogon,

Conjiigatophyta, Conochaete, Coronastrurn, Cosmarium, Cosmioneis, Cosmocladium,

Crateriportula, Craticula, Crinalium, Crucigenia, Crucigeniella, Cryptoaulax, Cryptomonas,

Cryptophyta, Ctenophora, Cyanodictyon, Cyanonephron, Cyanophora, Cyanophyta,

Cyanothece, Cyanothomonas, Cyclonexis, Cyclostephanos, Cyclotella, Cylindrocapsa,

Cylindrocystis, Cylindrospermum, Cylindrolheca, Cymatopleura, Cymbella,

Cymbellonitzschia, Cystodinium Dactylococcopsis, Debarya, Denticula, Dermatochrysis,



Dermocarpa, DermocarpeUa, Desmatr actum, Desmidiiim, Desmococcus, Desmonema,

Desmosiphon, Diacanthos, Diacronema, Diadesmis, Diatoma, Diatomella, Dicellula,

Dichothrix, Dichotomococcus, Dicranochaete, Dictyochloris, Dictyococcus,

Dictyosphaerium, Didymocystis, Didymogenes, Didymosphenia, Dilabifilum,

Dimorphococcus, Dinobryon, Dinococcus, Diplochloris, Diploneis, Diplostauron,

DistrioneUa, Docidiiim, Draparnaidia, DunalieUa, Dysmorphococcus, Ecballocystis,

Elakatothrix, Ellerbeckia, Encyonema, Enteromorpha, Entocladia, Entomoneis,

Entophysalis, Epichrysis, Epipyxis, Epithemia, Eremosphaera, Euastropsis, Euastrum,

Eucapsis, Eucocconeis, Eudorina, Euglena, Euglenophyta, Eunotia, Eustigmatophyta,

Eutreptia, FaUacia, Fischerella, Fragilaria, F'ragilariforma, Franceia, Frustulia, Curcilla,

GemineUa, Genicularia, Glaucocystis, Glaucophyta, Glenodiniopsis, Glenodinium,

Gloeocapsa, Gloeochaete, Gloeochrysis, Gloeococciis, Gloeocystis, Gloeodendron,

Gloeomonas, Gloeoplax, Gloeothece, Gloeotila, Gloeotrichia, Gloiodictyon, Golenkinia,

Golenkiniopsis, Gomontia, GomphocymheUa, Gomphonema, Gomphosphaeria,

Gonatozygon, Gongrosia, Gongrosira, Goniochloris, Gonium, Gonyostomum,

Granulochloris, Granulocystops is, Groenbladia, Gymnodinium, Gymnozyga, Gyros igma,

Haematococcus, Hafniomonas, Hallassia, Hammatoidea, Hannaea, Hantzschia,

Hapalosiphon, Haplotaenium, Haptophyta, Haslea, Hemidinium, Hemitonia, Heribaudiella,

Heteromastix, Heterothrix, Hibberdia, Hildenbrandia, Hillea, Holopeaium, Homoeothrix,

Hormanthonema, Hormotila, Hyalobrachion, Hyalocardium, Hyalodiscus, Hyalogonium,

Hyalotheca, Hydriarium, Hydrococcus, Hydrocoleum, Hydrocoryne, Hydrodictyon,

Hydrosera, Bydrums, Byella, Hymenomonas, Isthmochloron, Johannesbapiistia,

Juranyiella, Karayevia, Kathablepharis, Katodinium, Kephyrion, Keraiococcus,

Kirchneriella, Klebsormidium, Kolbesia, KolieUa, Komarekia, Korshikoviella, KraskeUa,

Lagerheimia, Lagynion, Lamprothamnium, Lemanea, Lepocinclis, Leptosira, Lobococcus,

Lobocystis, Lobomonas, Luticola, Lyngbya, MaUeochloris, MaUomonas, MantonieUa,

Marssoniella, Mariyana, Mastigocoleus, Gastogloia, Melosira, Merismopedia, Mesostigma,

Mesoiaenium, Micractinium, Micrasterias, Microchaete, Microcoleus, Microcystis,

Microglena, Micromonas, Microspora, Microthamnion, Mischococcus, Monochrysis,

Monodus, Monomastix, Monoraphidium, Monostroma, Mougeotia, Mougeotiopsis,

Myochloris, Myromecia, Myxosarcina, Naegeliella, Nannochloris, Nautococcus, Navicula,

Neglectella, Neidium, Nephroclamys, Nephrocyiium, Nephrodiella, Nephroselmis, Netrium,

Nitella, Nifellopsis, Nitzschia, Nodularia, Nostoc, Ochromonas, Oedogonium,

OUgochaetophora, Onycnonema, Oocardium, Oocystis, Opephora, Ophiocytium, Orthoseira,



Oscillatoria, Oxyneis, Pachycladella, Palmella, Palmodictyon, Pnadorina, Pannus, Paralia,

Pascherina, Paulschukia, Pediastrum, Pedinella, Pedinomonas, Pedinopera, Pelagodictyon,

Penium, Peranema, Peridiniopsis, Peridinium, Peronia, Petroneis, Phacotus, Phacus,

Phaeaster, Phaeodermatium, Phaeophyfa, Phaeosphaera, Phaeothamnion, Phormidium,

Phycopeltis, Phyllariochloris, Phyllocardium, Phyllomitas, Pirinularia, Pitophora, Placoneis,

Planctonema, Planhtosphaeria, Planothidium, Plectonema, Pleodorina, Pleurastrum,

Pleurocapsa, Pleurocladia, Pleurodiscus, Pieurosigrna, Pleiirosira, Pleurotaenium,

Pocillomonas, Podohedra, Polyblepharides, Polychaetophora, Potyedriella, Pofyedriopsis,

Polygoniochloris, Polyepidomonas, Polytaenia, Polytoma, Polytomella, Porphyridium,

Posteriochromonas, Prasinochloris, Prasinocladus, Prasinophyta, Prasiola, Prochlorphyta,

Prochlorothrix, Proioderma, Proiosiphon, ProvasoHella, Piymnesium, Psammodiciyon,

Psammothidium, Pseudanabaena, Pseudenoclonium, Psiiedocarteria, Pseudochate,

Pseudocharacium, Pseudococcomyxa, Pseudodictyosphaerium, Pseudokephyrion,

Pseudoncobyrsa, Pseudoquadrigula, Pseudosphaerocystis, Pseudostaurastrum,

Pseudostaurosira, Pseudotetrastrum, Pteromonas, Punctastruata, Pyramichlamys,

Pyramimonas, Pyrrophyta, Quadrichloris, Quadricoccus, Quadrigula, Radiococcus,

Radiofilum, Raphidiopsis, Raphidocelis, Raphidonema, Raphidophyta, Peimeria,

Rhabdoderma, Rhabdomonas, Rhizoclonium, Rhodomonas, Rhodophyta, Rhoicosphenia,

Rhopalodia, Rivularia, Rosenvingiella, Rossithidium, Roya, Scenedesmus, Scherffelia,

Schizochlamydella, Schizochlamys, Schizomeris, Schizothrix, Schroederia, Scolioneis,

Scotiella, Scotiellopsis, Scourfieldia, Scytonema, Selenastrum, Selenochloris, Sellaphora,

Semiorbis, Siderocelis, Diderocystopsis, Dimonsenia, Siphononema, Sirocladiiim,

Sirogonium, Skeletonema, Sorastrum, Sperinatozopsis, SphaereUocystis, Sphaere!lopsis,

Sphaerodinium, Sphaeroplea, Sphaerozosma, Spiniferomonas, Spirogyra, Spirotaenia,

SpiruUna, Spondylornorum, Spondylosium, Sporotetras, Spume!la, Staurastntm,

Stauerodesmus, Stauroneis, Staurosira, Staurosirella, Stenopterobia, Stephanocostis,

Stephanodiscus, Stephanoporos, Stephanosphaera, Stichococcus, Stichogloea, Stigeoclonium,

Stigonema, Stipitococcus, Stokesiella, Strombomonas, Stylochrysalis, Stylodinium, Styloyxis,

Stylosphaeridium, Surirella, Sykidion, Symploca, Synechococcus, Synechocystis, Synedra,

Synochromonas, Synura, Tabellaria, Tabularia, Teilingia, Temnogametum, Tetmemorus,

Tetrachlorella, Tetracyclus, Tetradesmus, Tetraedriella, Tetraedron, Tetraselmis,

Tetraspora, Tetrastrurn, Thalassiosira, Thamniochaete, Thorakochloris, Thorea, TolypeUa,

Tolypothrix, Trachelomonas, Trachydiscus, Trebouxia, Trentepholia, Treubaria, Tribonema,

Trichodesmium, Trichodiscus, Trochiscia, Tryblionella, Ulothrix, Uroglena, Uronema,



Urosoleriia, Urospora, Uva, Vacuolaria, Vaucheria, Volvox, Volvulina, Westella,

Woloszynskia, Xanthidium, Xanthophyta, Xenococcus, Zygnema, Zygnemopsis, and

Zygonium.

[00288] Additional cyanobacteria include members of the genus Chamaesiphon,

Chroococcus, Cyanobacterium, Cyanobium, Cyanothece, Dactybcoccopsis, Gloeohacter,

Gloeocapsa, Gbeothece, Microcystis, Prochlorococcus, Prochloron, Synechococcus,

Synechocystis, Cyanocystis, Dermocarpella, Stanieria, Xenococcus, Chroococcidiopsis,

Myxosarcina, Arihrospira, Borzia, Crinalium, Geiilerinemia, Leptolyngbya, Limnothrix,

Lyngbya, Microcoleus, OsciUatoria, Pianktothrix, Prochiorothrix, Pseudanabaena,

Spirulina, Starria, Syrnploca, Trichodesmiuin, Tychonema, Anahaena, Anabaenopsis,

Aphanizomenon, Cyanospira, Cylindrospennopsis, Cylindrospermum, Nodularia, Nostoc,

Scylonema, Calothrix, Rivularia, Tolypothrix, Chlorogloeopsis, Fischerella, Geitieria,

lyengariella, Nostochopsis, Stigonema and Thermosynechococcus.

[00289] Green non-sulfur bacteria include but are not limited to the following genera:

CHoroflexus, Chloronema, OsciHochloris, Heliothrix, Herpetosiphon, Roseiflexus, and

Thermom icrobium.

[00290] Green sulfur bacteria include but are not limited to the following genera:

Chlorohiurn, Clathrochloris, and Prosthecochloris.

[00291] Purple sulfur bacteria include but are not limited to the following genera:

Allochromatium, Chromatium, Haiochwmatium, Isochromatium, Marichrcnnatium,

Rhodovulum, Thermochmmatium, Thiocapsa, Thiorhodococcus, and Thiocystis.

[00292] Purple non-sulfur bacteria include but are not limited to the following genera:

Phaeospirillum, Rhodobaca, Rhodobacter, Rhodomicrobhm, Rhodopila,

Rhodopseudomorias, Rhodothalassium, Rhodospirillum, Rodovibrio, and Roseospira.

[00293] Aerobic chemolithotrophic bacteria include but are not limited to nitrifying

bacteria such as Nitrohacteraceae sp., Nitrobacter sp., Nitrospina sp., Nitrococcus sp.,

Niirospira sp . Nitrosomonas sp., Nitrosococcus sp., Nitrosospira sp., Nitrosolobus sp.,

Nitrosovibrio sp ; colorless sulfur bacteria such as, Thiovulum sp., Thiobacillus sp.,

Thiomicrospira sp., Thiosphaera sp., Thermothrix sp.; obligately chemolithotrophic hydrogen

bacteria such as Hydrogenobacter sp., iron and manganese-oxidizing and/or depositing

bacteria such as Siderococcus sp., and magnetotactic bacteria such as Aquaspirillum sp.



[00294] Archaeobacteria include but are not limited to methanogenic archaeobacteria

such as Methanobacterium sp., Methanobrevibacter sp., Methanothermus sp.,

Methanococcus sp., Methanomicrobium sp., Methanospirillum sp., Methanogenium sp.,

Methanosarcina sp., Methanolobus sp . Methanofhrix sp., Methanococcoides sp.,

Methanoplanus sp.; extremely thermophilic S-Metabo!izers such as Thermoproteus sp.,

Pyr dict n sp., Sulfolobus sp . Acidianus sp. and other microorganisms such as, Bacillus

subtilis, Saccharomyces cerevisiae, Streptomyces sp., Ralstoma sp., Rhodococcus sp.,

Corynebacteria sp., Brevibacteria sp., Mycobacteria sp., and oleaginous yeast.

[00295] Yet other suitable organisms include synthetic cells or cells produced by

synthetic genomes as described in Venter et al. US Pat. Pub. No. 2007/0264688, and cell-like

systems or synthetic cells as described in Glass et al. US Pat. Pub. No. 2007/0269862.

[00296] Still other suitable organisms include Escherichia coli, Acetobacier aceti,

Bacillus subtilis, yeast and fungi such as Clostridium ljungdahlii, Clostridium thermocellum,

Penicillium chrysogenum, Pichia pastoris, Saccharomyces cerevisiae, Schizosaccharomyces

pornhe, Pseudomonas fluorescein, or Zymomonas mobilis. In some embodiments those

organisms are engineered to fix carbon dioxide while in other embodiments they are not.

E. Production of Recombinant Engineered Proteins

[00297] Skilled artisans are aware of many suitable methods available for culturing

recombinant cells to produce (and optionally secrete) a recombinant engineered protein as

disclosed herein, as well as for purification and/or isolation of expressed engineered proteins.

The methods chosen for protein purification depend on many variables, including the

properties of the protein of interest, its location and form within the cell, the vector, host

strain background, and the intended application for the expressed protein. Culture conditions

can also have an effect on solubility and localization of a given target protein. Many

approaches can be used to purify target proteins expressed in recombinant microbial cells as

disclosed herein, including without limitation ion exchange and gel filtration.

[00298] It is generally recognized that nearly all secreted bacterial proteins, and those

proteins from other unicellular hosts, are synthesized as pre-proteins that contain N-terminal

sequences known as signal peptides. These signal peptides influence the final destination of

the protein and the mechanisms by which they are transported. Most signal peptides can be

placed into one of four groups based on their translocation mechanism (e.g., Sec- or Tat-

mediated) and the type of signal peptidase used to cleave the signal peptide from the



preprotein. Also provided are N-terminal signal peptides containing a lipoprotein signal

peptide. Although proteins carrying this type of signa are transported via the Sec

translocase, their peptide signals tend to be shorter than normal Sec-signals and they contain

a distinct sequence motif in the C-domain known as the ipo box (L(AS)( GA)C) at the -3 to

+ 1 position. The cysteine at the + 1 position is lipid modified following translocation

whereupon the signal sequence is cleaved by a type II signal peptidase . Also provided are

type IV or prepilin signal peptides, wherein type V peptidase cleavage domains are localized

between the N- and H-doniahi rather than in the C-domain common in other signal peptides.

[00299] As provided herein, the signal peptides can be attached to a heterologous

polypeptide sequence (i.e., different than the protein the signal peptide is derived or obtained

from) containing a nutritive polypeptide, in order to generate a recombinant nutritive

polypeptide sequence. Alternatively, if a nutritive polypeptide is naturally secreted in the

host organism it can be sufficient to use the native signal sequence or a variety of signal

sequences that directs secretion. In some embodiments of the nutritive polypeptides, the

heterologous nutritive polypeptide sequence attached to the carboxvl terminus of the signal

peptide is a naturally occurring eukaryotie protein, a mutein or derivative thereof, or a

polypeptide nutritional domain. In other embodiments of the polypeptide, the heterologous

nutritive polypeptide sequence attached to the carboxyl terminus of the signal peptide is a

naturally occurring intracellular protein, a mutein or derivative thereof, or a polypeptide

nutritional domain.

[00300] Purification of nutritive polypeptides.

[00301] Also provided are methods for recovering the secreted nutritive polypeptide

from the culture medium. In some embodiments the secreted nutritive polypeptide is

recovered from the culture medium during the exponential growth phase or after the

exponential growth phase (e.g., in pre-stationary phase or stationary phase). In some

embodiments the secreted nutritive polypeptide is recovered from the culture medium during

the stationary phase. In some embodiments the secreted nutritive polypeptide is recovered

from the culture medium at a first time point the culture is continued under conditions

sufficient for production and secretion of the recombinant nutritive polypeptide by the

microorganism and the recombinant nutritive polypeptide is recovered from the culture

medium at a second time point. In some embodiments the secreted nutritive polypeptide is

recovered from the culture medium by a continuous process. In some embodiments the

secreted nutritive polypeptide is recovered from the culture medium by a batch process. In



some embodiments the secreted nutritive polypeptide is recovered from the culture medium

by a semi-continuous process In some embodiments the secreted nutritive polypeptide is

recovered from the culture medium by a fed-batch process. Those skilled in the art are aware

of many suitable methods available for culturing recombinant cells to produce (and optionally

secrete) a recombinant nutritive polypeptide as disclosed herein, as well as for purification

and/or isolation of expressed recombinant polypeptides. The methods chosen for polypeptide

purification depend on many variables, including the properties of the polypeptide of interest.

Various methods of purification are known in the art including diafilitration, precipitation,

and chromatography.

[00302] In some embodiments a peptide fusion tag is added to the recombinant protein

making possible a variety of affinity purification methods that take advantage of the peptide

fusion tag. In some embodiments, the use of an affinity method enables the purification of

the target protein to near homogeneity in one step. Purification may include cleavage of part

or all of the fusion tag with eriterokinase, factor Xa, thrombin, or HRV 3C proteases, for

example. In some embodiments, before purification or activity measurements of an expressed

target protein, preliminary analysis of expression levels, cellular localization, and solubility

of the target protein is performed. The target protein may be found in any or all of the

following fractions: soluble or insoluble cytoplasmic fractions, periplasm or medium.

Depending on the intended application, preferential localization to inclusion bodies, medium,

or the periplastic space can be advantageous, in some embodiments, for rapid purification

by relatively simple procedures.

[00303] While Escherichia coli is widely regarded as a robust host for heterologous

protein expression, it is also widely known that over-expression of many proteins in this host

is prone to aggregation in the form of insoluble inclusion bodies. One of the most commonly

used methods for either rescuing inclusion body formation, or to improve the titer of the

protein itself, is to include an amino-terminal maltose-binding protein (MBP) [Austin BP,

Nallamsetty S Waugh DS. Hexahistidine-tagged maltose-binding protein as a fusion partner

for the production of soluble recombinant proteins i Escherichia coli. Methods Mo Biol

2009;498:157-72], or small ubiquitin-related modifier (SUMO) [Saitoh H, Uwada j , Azusa

. Strategies for the expression of SUMO-modified target proteins in Escherichia co i.

Methods Mol Biol. 2009;497:21 1-21; Malakhov MP, Mattern MR, Malakhova OA, Drinker

M, Weeks SD, Butt TR. SUMO fusions and SUMO-specific protease for efficient expression

and purification of proteins. J Struct Funct Genomics. 2004;5(l-2):75-86; Panavas T, Sanders



C, Butt TR. SUMO fusion technology for enhanced protein production in prokaryotic and

eukaryotic expression systems. Methods Mol Biol. 2009;497:303-17] fusion to the protein of

interest. These two proteins are expressed extremely well, and in the soluble form, in

Escherichia coli such that the protein of interest is also effectively produced in the soluble

form. The protein of interest can be cleaved by designing a site specific protease recognition

sequence (such as the tobacco etch virus (TEV) protease) in-between the protein of interest

and the fusion protein [1]

[00304] In some embodiments the recombinant engineered protein is initially not

folded correctly or is insoluble. A variety of methods are well known for refolding of

insoluble proteins. Most protocols comprise the isolation of insoluble inclusion bodies by

centrifugation followed by solubilization under denaturing conditions. The protein is then

dialyzed or diluted into anon-denaturing buffer where refolding occurs. Because every

protein possesses unique folding properties, the preferred refolding protocol for any given

protein can be empirically determined by a skilled artisan. Preferred refolding conditions

can, for example, be rapidly determined on a small scale by a matrix approach, in which

variables such as protein concentration, reducing agent, redox treatment, divalent cations,

etc., are tested. Once the preferred concentrations are found, they can be applied to a larger

scale solubilization and refolding of the target protein.

[00305] In some embodiments a CAPS buffer at alkaline pH in combination with N-

lauroylsarcosine is used to achieve solubility of the inclusion bodies, fol lowed by dialysis in

the presence of DTT to promote refolding Depending on the target protein, expression

conditions, and intended application, proteins solubilized from washed inclusion bodies may

be > 90% homogeneous and may not require further purifi cation Purification under fully

denaturing conditions (before refolding) is possible using His»Tag® fusion proteins and

His»Bind® immobilized metal affinity chromatography (Novogen®). In addition, S*Tag™,

T7»Tag®, and Strep*Tag® II fusion proteins solubilized from inclusion bodies using 6 M

urea can be purified under partially denaturing conditions by dilution to 2 M urea (S Tag and

T7*Tag) or 1 M urea (8trep*Tag II) prior to chromatography on the appropriate resin.

Refolded fusion proteins can be affinity purified under native conditions using His Tag,

S*Tag, Strep*Tag II, and other appropriate affinity tags (e.g., GST'Tag™, and T7*Tag)

(Novogen®).

[00306] In some embodiments proteins of this disclosure are syiithsized chemically

without the use of a recombinant production system. Protein synthesis can be carried out in a



liquid-phase system or in a solid-phase system using techniques knowen in the art (see, e.g.,

Aiherton, E., Sheppard, R.C. (1989). Solid Phase peptide synthesis: a practical approach.

Oxford, England: IRL Press; Stewart, J.M., Young, J.D. (1984). Solid phase peptide

synthesis (2nd ed.). Rockford: Pierce Chemical Company. Peptide chemistry and synthetic

methods are well known in the art and a protein of this disclosure can be made using any

method known in the art. A non-limiting example of such a method is the synthesis of a

resin-bound peptide (including methods for de-protection of amino acids, methods for

cleaving the peptide from the resin, and for its purification). For example, Fmoc-protected

amino acid derivatives that can be used to synthesize the peptides are the standard

recommended: Fmoc-Ala-OH, Fmoc-Arg(Pbf)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Asp(OtBu)-

OH, Fmoc-Cys(Trt)-OH, Fmoc-Gln(Trt)-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Gly-OH, Fmoc-

His(Trt)-OH, Fmoc-Ile-OH, Fmoc-Leu-OH, Fmoc-Lys(BOC)-OH, Fmoc-Met-OH, Fmoc-

Phe-QH, Fmoc-Pro-OH, Fmoc-Ser(tBu)-OH, Fnioc-Thr(tBuVGH, Fmoc-Trp(BOC)-OH,

Fmoc-Tyr(tBu)-OH and Fmoc-Va!-OH (supplied from, e.g., Anaspec, Bachem, Iris Biotech,

or NovabioChem). Resin bound peptide synthesis is performed, for example, using Fmoc

based chemistry' on a Prelude Solid Phase Peptide Synthesizer from Protein Technologies

(Tucson, Ariz. 85714 U.S.A.). A suitable resin for the preparation of C-terminal carboxylic

acids is a pre-loaded, low-load Wang resin available from NovabioChem (e.g. low load fmoc-

Thr(tBu)-Wang resin, LL, 0.27 mmol/g). A suitable resin for the synthesis of peptides with a

C-terminal amide is PAL-ChemMatrix resin available from Matrix-Innovation. The N-

terminal alpha amino group is protected with Boc. Fmoc-deprotection can be achieved with

20% piperidine in NMP for 2x3 min. The coupling chemistry is D C HOAt col idine in

NMP. Amino acid/HOAt solutions (0.3 M/0.3 M in NMP at a molar excess of 3-10 fold) are

added to the resin followed by the same molar equivalent of D C (3 M in NMP) followed by

collidine (3 M in NMP). For example, the following amounts of 0.3 v amino acid/HOAt

solution are used per coupling for the following scale reactions: Scale/ml, 0.05 mmol/1.5 mL,

0. 0 mmol/3.0 mL, 0.25 mmol/7.5 mL. Coupling time is either 2x30 min or 1x240 min. After

synthesis the resin is washed with DCM, and the peptide is cleaved from the resin by a 2-3

hour treatment with TFA/TIS/water (95/2.5/2.5) followed by precipitation with diethylether.

The precipitate is washed with diethylether. The crude peptide is dissolved in a suitable

mixture of water and MeCN such as water/MeCN (4:1) and purified by reversed-phase

preparative HPLC (Waters Deltaprep 4000 or Gilson) on a column containing C18-silica gel.

Elution is performed with an increasing gradient of MeCN in water containing 0.1% TFA.

Relevant fractions are checked by analytical HPLC or UPLC. Fractions containing the pure



target peptide are mixed and concentrated under reduced pressure. The resulting solution is

analyzed (HPLC, LCMS) and the product is quantified using a chemiiuminescent nitrogen

specific HPLC detector (Antek 8060 HPLC-CLND) or by measuring UV-absorption at 280

nm. The product is dispensed into glass vials. The vials are capped with Miliipore glassfibre

prefilters. Freeze-drying affords the peptide trifluoroacetate as a white solid. The resulting

peptides can be detected and charac terized using LCMS and/or UPLC, for example, using

standard methods known in the axt. LCM S can be performed on a setup consisting of Waters

Acquity UPLC system and LCT Premier XE mass spectrometer from Micromass. The UPLC

pump is connected to two eluent reservoirs containing: A) 0.1% Formic acid in water; and B)

0.1% Formic acid in acetonitriie. The analysis is performed at RT by injecting an appropriate

volume of the sample (preferably 2-10 µΐ) onto the column which is elated with a gradient of

A and B. The UPLC conditions, detector settings and mass spectrometer settings are:

Column: Waters Acquity UPLC BEH, C-18, 7 µηι, 2.1 mm x 50 mm. Gradient: Linear 5%-

95% acetonitriie during 4.0 min (alternatively 8.0 min) at 0.4 ml/min. Detection: 14 nm

(analogue output from TUV (Tunable UV detector)). MS ionisation mode: API-ES Scan:

100-2000 amu (alternatively 500-2000 amu), step 0.1 amu. UPLC methods are well known.

Non-limiting examples of methods that can be used are described at pages 16-17 of US

2013/0053310 A , published February 28, 2013, for example.

F. Compositions

[00307] At least one engineered protein disclosed herein can be combined with at least

one second component to form a nutritive composition. In some embodiments the only

source of amino acid in the composition is the at least one engineered protein. In such

embodiments the amino acid composition of the composition is the same as the amino acid

composition of the at least one engineered protein in some embodiments the composition

comprises at least one engineered protein and at least one second protein. In some

embodiments the at least one second protein is an engineered protein, while in other

embodiments the at least one second protein is not an engineered protein. In some

embodiments the composition comprises 1, 2, 3, 4, 5, 6, 7, 8, 9, , 1, 12, 13, 14, 15, 16, 17,

18, 19, 20 or more engineered proteins. In some embodiments the composition comprises 0,

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 or more non-engineered

proteins. In some embodiments the composition comprises 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, , 12,

13, 14, 1 , 16, 17, 8, 19, 20 or more engineered proteins and the composition comprises 0,



1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1, 12, 13, 4 , 15, 16, 17, 18, 19, 20 or more non-engineered

proteins.

[00308] In some embodiments the nutritive composition as described in the preceding

paragraph, further comprises at least one of at least one polypeptide, at least one peptide, and

at least one free amino acid. In some embodiments the nutritive composition comprises at

least one polypeptide and at least one peptide. In some embodiments the nutritive

composition comprises at least one polypeptide and at least one free amino acid. In some

embodiments the nutritive composition comprises at least one peptide and at least one free

amino acid. In some embodiments the at least one polypeptide, a least one peptide, and/or at

least one free amino acid comprises amino acids selected from 1) branch chain amino acids,

2) leucine and 3) essential amino acids. In some embodiments the a least one polypeptide,

at least one peptide, and/or at least one free amino acid consists of amino acids selected from

1) branch chain amino acids, 2) leucine, and 3) essential amino acids.

[00309] By adding at least one of a polypeptide, a peptide, and a free amino acid to a

nutritive composition the proportion of at least one of branch chain amino acids, leucine, and

essential amino acids, to total amino acid, present in the composition can be increased.

[00310] In some embodiments the composition comprises at least one carbohydrate. A

"carbohydrate" refers to a sugar or polymer of sugars. The terms "saccharide,"

"polysaccharide " "carbohydrate," and "oligosaccharide" may be used interchangeably. Most

carbohydrates are aldehydes or ketones with many hydroxy! groups, usually one on each

carbon atom of the molecule. Carbohydra tes generally have the molecular formula ,Η

A carbohydrate may be a monosaccharide, a disaccharide, trisaccharide, oligosaccharide, or

polysaccharide. The most basic carbohydrate is a monosaccharide, such as glucose, sucrose

galactose, mannose, ribose, arabinose, xylose, and fr uctose Disaccharides are two joined

monosaccharides. Exemplary disaccharides include sucrose, maltose, cellobiose, and lactose.

Typically, an oligosaccharide includes between three and si monosaccharide units (e.g.,

raffinose, stachyose), and polysaccharides include six or more monosaccharide units.

Exemplary polysaccharides include starch glycogen and cellulose Carbohydrates may

contain modified saccharide units such as 2'-deoxyribose wherein a hydroxy! group is

removed 2 , -fiuororibQse wherein a hydroxy1group is replace with a fluorine or N-

acety lg!ucosamine, a nitrogen-containing form of glucose (e.g., 2'-fluororibose, deoxyribose,

and hexose). Carbohydrates may exist in many different forms, for example, conformers,

cyclic forms, acyclic forms, stereoisomers, tautomers, anomers, and isomers.



[0031 1] in some embodiments the composition comprises at least one lipid. As used

herein a "lipid" includes fats, oils, triglycerides, cholesterol, phospholipids, fatty acids in any

form including free fatty acids. Fats, oils and fatty acids can be saturated, unsaturated (cis or

trans) or partially imsaturated (cis or trans). In some embodiments the lipid comprises at least

one fatty acid selected from iauric acid ( :0), myristic acid (14:0), palmitic acid (16:0),

palmitoleic acid (16:1), margaric acid (17:0), heptadecenoic acid (17:1), stearic acid (18:0),

oleic acid (18:1), linoleic acid ( 8:2), linoienic acid ( 18:3), octadecatetraenoic acid (18:4),

arachidie acid (20:0), eicosenoic acid (20:1), eicosadienoic acid (20:2), eicosatetraenoic acid

(20:4), eicosapenlaenoic acid (20:5) (EPA), docosanoic acid (22:0), docosenoic acid (22:1),

docosapentaenoic acid (22:5), docosahexaenoic acid (22:6) (DHA), and tetracosanoic acid

(24:0). In some embodiments the composition comprises at least one modified lipid, for

example a lipid that has been modified by cooking.

[00312] In some embodiments the composition comprises at least one supplemental

mineral or mineral source Examples of minerals include, without limitation: chloride,

sodium, calcium, iron, chromium, copper, iodine, zinc, magnesium, manganese,

molybdenum, phosphorus, potassium, and selenium. Suitable forms of any of the foregoing

minerals include soluble mineral salts, slightly soluble mineral salts, insoluble mineral salts,

chelated minerals, mineral complexes, non-reactive minerals such as carbonyl minerals, and

reduced minerals, and combinations thereof.

[00313] in some embodiments the composition comprises at least one supplemental

vitamin. The at least one vitamin can be fat-soluble or water soluble vitamins. Suitable

vitamins include but are not limited to vitamin C, vitamin A, vitamin E, vitamin B12, vitamin

K, riboflavin, niacin, vitamin D, vitamin B6, folic acid, pyridoxine, thiamine, pantothenic

acid, and biotin. Suitable forms of any of the foregoing are salts of the vitamin, derivatives of

the vitamin, compounds having the same or similar activity of the vitamin, and metabolites of

the vitamin.

[00314] In some embodiments the composition comprises an excipient. Non-limiting

examples of suitable excipients include a buffering agent, a preservative, a stabilizer, a

binder, a compaction agent, a lubricant, a dispersion enhancer, a disintegration agent, a

flavoring agent, a sweetener, a coloring agent.



[00315] in some embodiments the excipient is a buffering agent. Non-limiting

examples of suitable buffering agents include sodium citrate, magnesium carbonate,

magnesium bicarbonate, calcium carbonate, and calcium bicarbonate.

[00316] In some embodiments the excipient comprises a preservative. Non-limiting

examples of suitable preservatives include antioxidants, such as alpha-tocopherol and

ascorbate, and antimicrobials, such as parabens, chlorobutanol, and phenol

[003 17] In some embodiments the composition comprises a binder as an excipient.

Non-limiting examples of suitable binders include starches, pregelatinized starches, gelatin,

polyvinylpyrolidone, cellulose, methylcellulose, sodium carboxymethylcellulose,

ethylcellulose, polyacrylamides, polyvinyloxoazolidone, polyvinylalcohols, C12-C18 fatty acid

alcohol, polyethylene glycol, polyols, saccharides, oligosaccharides, and combinations

thereof

[00318] In some embodiments the composition comprises a lubricant as an excipient.

Non-limiting examples of suitable lubricants include magnesium stearate, calcium stearate,

zinc stearate, hydrogenated vegetable oils, sterotex, polyoxyethylene monostearate, talc,

polyethyleneglycol, sodium benzoate, sodium lauryl sulfate, magnesium lauryl sulfate, and

light mineral oil.

[00319] In some embodiments the composition comprises a dispersion enhancer as an

excipient. Non-limiting examples of suitable dispersants include starch, alginic acid,

polyvinylpyrrolidones, guar gum, kaolin, bentonite, purified wood cellulose, sodium starch

glycolate, isoamorphous silicate, and microcrystalline cellulose as high HLB emulsifier

surfactants.

[00320] In some embodiments the composition comprises a disintegrant as an

excipient. In some embodiments the disintegrant is a non-effervescent disintegrant. Non-

limiting examples of suitable non-effervescent disintegrants include starches such as corn

starch, potato starch, pregelatinized and modified starches thereof, sweeteners, clays, such as

bentonite, micro-crystalline cellulose, alginates, sodium starch glycolate, gums such as agar,

guar, locust bean, karaya, pecitin, and tragacanth. In some embodiments the disintegrant is

an effervescent disintegrant. Non-limiting examples of suitable effervescent disintegrants

include sodium bicarbonate in combination with citric acid, and sodium bicarbonate in

combination with tartaric acid.



[0032 1 n some embodiments the excipient comprises a flavoring agent. Flavoring

agents can be chosen from synthetic flavor oils and flavoring aromatics; natural oils; extracts

from plants, leaves, flowers, and fruits; and combinations thereof. In some embodiments the

flavoring agent is selected from cinnamon oils; oil of wintergreen; peppermint oils; clover

oil; hay oil; anise oil; eucalyptus; vanilla; citrus oil such as lemon oil, orange oil, grape and

grapefruit oil; and fruit essences including apple peach, pear, strawberry, raspberry, cherry,

plum, pineapple, and apricot.

[00322] In some embodiments the excipient comprises a sweetener. Non-limiting

examples of suitable sweeteners include glucose (corn syrup), dextrose, invert sugar

fructose, and mixtures thereof (when not used as a carrier); saccharin and its various salts

such as the sodium salt; dipeptide sweeteners such as aspartame; dihydrochalcone

compounds, glycyrrhizin; Stevia Rebaudiana (Stevioside); chloro derivatives of sucrose such

as sucralose; and sugar alcohols such as sorbitol mannitol, sylitol, and the like. Also

contemplated are hydrogenated starch hydrolysates and the synthetic sweetener 3,6~dihydro-

6-methyl- 2,3-oxathiazin 4-one 2 2-dioxide, particularly the potassium salt (acesulfame-K),

and sodium and calcium salts thereof.

[00323] In some embodiments the composition comprises a coloring agent. Non-

limiting examples of suitable color agents include food, drug and cosmetic colors (FD&C),

drug and cosmetic colors (D&C), and external drug and cosmetic colors (Ext D&C). The

coloring agents can be used as dyes or their corresponding lakes.

[00324] The weight fraction of the excipient or combination of excipients in the

formulation is usually about 50% or less, about 45% or less, about 40% or less, about 35°/» or

less, about 30% or less, about 25% or less, about 20% or less, about 15% or less, about 10%

or less, about 5% or less, about 2% or less, or about 1% or less of the total weight of the

protein in the composition

[00325] The engineered proteins and nutritive compositions disclosed herein can be

formulated into a variety of forms and administered by a number of different means. The

compositions can be administered orally, rectally, or parenterally, in formulations containing

conventionally acceptable carriers, adjuvants, and vehicles as desired. The term "parenteral"

as used herein includes subcutaneous, intravenous, intramuscular, or intrasternal injection and

infusion techniques In an exemplary embodiment, the engineered protein or nutritive

composition is administered orally.



[00326] Solid dosage forms for oral administration include capsules, tablets, capiets,

pills, troches, lozenges, powders, and granules. A capsule typically comprises a core material

comprising an engineered protein or composition and a shell wall that encapsulates the core

material. In some embodiments the core material comprises at least one of a solid, a liquid,

and an emulsion. In some embodiments the shell wal l material comprises at least one of a soft

gelatin, a hard gelatin, and a polymer. Suitable polymers include, but are not limited to:

cellulosic polymers such as hydroxypropyl cellulose, hydroxyethyl cellulose, hydroxypropyl

methyl cellulose (HPMC), methyl cellulose, ethyl cellulose cellulose acetate, cellulose

acetate phthalate, cellulose acetate trimellitate, hydroxypropylmethyl cellulose phthalate,

hydroxypropylmethyl cellulose succinate and carboxymethylcellulose sodium; acrylic acid

polymers and copolymers, such as those formed from acrylic acid, methacrylic acid, methyl

acrylate, ammonio methylacrylate, ethyl acrylate, methyl methacrylate and/or ethyl

methacrylate (e.g., those copolymers sold under the trade name "Eudragit"); vinyl polymers

and copolymers such as polyvinyl pyrrolidone, polyvinyl acetate, polyvinylacetate phthalate,

vinylacetate crotonic acid copolymer, and ethylene-vinyl acetate copolymers; and shellac

(purified ac) in some embodiments at least one polymer functions as taste-masking agents.

[00327] Tablets, pills, and the ike can be compressed, multiply compressed, multiply

layered, and/or coated. The coating can be single or multiple. In one embodiment, the coating

material comprises at least one of a saccharide, a polysaccharide, and glycoproteins extracted

from at least one of a plant, a fungus, and a microbe. Non-limiting examples include corn

starch, wheat starch, potato starch, tapioca starch, cellulose, hemicellulose, de trans,

maltodextrin, cyclodextrins, inulins, pectin, mannans, gum arabic, locust bean gum, mesquite

gum, guar gum, gum karaya, gum ghatti, tragacanth gum, funori, carrageenans, agar,

alginates, chitosans, or gellan gum. In some embodiments the coating material comprises a

protein In some embodiments the coating material comprises at least one of a fat and an oil

n some embodiments the at least one of fat and an oi is high temperature melting. In some

embodiments the at least one of a fat and an oil is hydrogenated or partially hydrogenated. In

some embodiments the at least one of a fat and an oil is derived from a plant. In some

embodiments the at least one of a fat and an oil comprises at least one of glycerides, free fatty

acids, and fatty acid esters, in some embodiments the coating material comprises at least one

edible wax. The edible wax can be derived from animals, insects, or plants. Non-limiting

examples include beeswax, lanolin, bayberry wax, carnauba wax, and rice bran wax. Tablets

and pills can additionally be prepared with enteric coatings.



[00328] Alternatively, powders or granules embodying the engineered proteins and

nutritive compositions disclosed herein can be incorporated into a food product. n some

embodiments the food product is be a drink for oral administration. Non-limiting examples of

a suitable drink include fruit juice, a fruit drink, an artificially flavored drink, an artificially

sweetened drink, a carbonated beverage, a spoils drink, a liquid diary product, a shake, an

alcoholic beverage, a caffeinated beverage, infant formula and so forth. Other suitable means

for oral administration include aqueous and nonaqueous solutions, emulsions, suspensions

and solutions and/or suspensions reconstituted from non-effervescent granules, containing at

least one of suitable solvents, preservatives, emulsifying agents, suspending agents, diluents,

sweeteners, coloring agents, and flavoring agents.

[00329] In some embodiments the food product is a solid foodstuff. Suitable examples

of a solid foodstuff include without limitation a food bar, a snack bar, a cookie, a brownie, a

muffin, a cracker, an ice cream bar, a frozen yogurt bar, and the like.

[00330] In some embodiments, the proteins and compositions disclosed herein are

incorporated into a therapeutic food. In some embodiments, the therapeutic food is a ready-

to-use food that optionally contains some or all essential macronutrients and micronutrients.

In some embodiments, the proteins and compositions disclosed herein are incorporated into a

supplementary food that is designed to be blended into an existing meal. In some

embodiments, the supplemental food contains some or all essential macronutrients and

micronutrients. In some embodiments, the proteins and compositions disclosed herein are

blended with or added to an existing food to fortify the food's protein nutrition. Examples

include food staples (grain, salt, sugar, cooking oil, margarine), beverages (coffee, tea, soda,

beer, liquor, sports drinks), snacks, sweets and other foods.

[00331] The compositions disclosed herein ca be utilized in methods to increase at

least one of muscle mass, strength and physical function, thermogenesis, metabolic

expenditure, satiety, mitochondrial biogenesis, weight or fat loss, and lean body composition

for example.

[00332] A formulation can contain a nutritive polypeptide up to about 25g per 100

kilocalories (25g/l OOkeal) in the formulation, meaning that all or essentially all of the energy

present in the formulation is in the form of the nutritive polypeptide. More typically, about

99%, 98%, 97%, 96%, 95%, 90%, 85%, 80%, 75%, 70%, 65%, 60%, 55%, 50%, 45%, 40%,

35%,, 30%, 25%, 20%», 15%, 10%, 5% or less than 5% of the energy present in the



formulation is in the form of the nutritive polypeptide. In other formulations, the nutritive

polypeptide is present in an amount sufficient to provide a nutritional benefit equivalent to or

greater than at least about 0 1% of a reference daily intake value of polypeptide. Suitable

reference daily intake values for protein are well known in the art. See e.g., Dietary

Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein and

Amino Acids, Institute of Medicine of the National Academies, 2005, National Academies

Press, Washington DC. A reference daily intake value for protein is a range wherein 10-35%

of daily calories are provided by protein and isolated amino acids. Another reference daily

intake value based on age is provided as grams of protein per day: children ages 1-3: 13g,

children ages 4-8: 19g, children ages 9-13: 34g, girls ages 14-18: 46, boys ages 14-18: 52,

women ages 19-70+: 46, and men ages 19-70+: 56. In other formulations, the nutritive

polypeptide is present in an amount sufficient to provide a nutritional benefit to a human

subject suffering from protein malnutrition or a disease, disorder or condition characterized

by protein malnutrition. Protein malnutrition is commonly a prenatal or childhood condition.

Protein malnutrition with adequate energy intake is termed kwashiorkor or hypoalbuminemic

malnutrition, while inadequate energy intake in all forms, including inadequate protein

intake is termed marasmus. Adequately nourished individuals can develop sarcopenia from

consumption of too little protein or consumption of proteins deficient in nutritive amino

acids. Prenatal protein malnutrition can be prevented, treated or reduced by administration of

the nutritive polypeptides described herein to pregnant mothers, and neonatal protein

malnutrition can be prevented, treated or reduced by administration of the nutritive

polypeptides described herein to the lactation mother. In adults, protein malnutrition is

commonly a secondary occurrence to cancer, chronic renal disease, and in the elderly.

Additionally, protein malnutrition can be chronic or acute. Examples of acute protein

malnutrition occur during an acute illness or disease such as sepsis, or during recovery from a

traumatic injury, such as surgery, thermal injury such as a burn, or similar events resulting in

substantial tissue remodeling. Other acute illnesses treatable by the methods and

compositions described herein include sarcopenia, cachexia, diabetes, insulin resistance, and

obesity.

[00333] A formulation can contain a nutritive polypeptide in an amount sufficient to

provide a feeling of satiety when consumed by a human subject, meaning the subject feels a

reduced sense or absence of hunger, or desire to eat. Such a formulation generally has a

higher satiety index than carbohydrate-rich foods on an equivalent calorie basis.



[00334] A formulation can contain a nutritive polypeptide in an amount based on the

concentration of the nutritive polypeptide (e.g., on a weight-to- weight basis), such that the

nutritive polypeptide accounts for up to 00% of the weight of the formulation, meaning that

all or essentially all of the matter present in the formulation is in the form of the nutritive

polypeptide. More typically, about 99%, 98%, 97%, 96%, 95%, 90%, 85%, 80%, 75%, 70%,

65%, 60%, 55%, 50%, 45%, 40%, 35%», 30%, 25%, 20%, 15%, 10%, 5% or less than 5% of

the weight present in the formulation is in the form of the nutriti ve polypeptide. In some

embodiments, the formulation contains lOmg, lOOmg, 500mg, 750mg, g, 2g, 3g, 4g, 5g, 6g

7g, Sg, 9, lOg, 15g, 20g, 25g, 30g, 35g, 40g, 45g, 50g, 60g, 70g, 80g, 90g, lOOg or over lOOg

of nutritive polypeptide.

[00335] Preferably, the formulations provided herein are substantially free of non-

comestible products. Non-comestible products are often found in preparations of

recombinant proteins of the prior art, produced from yeast, bacteria, algae, insect, mammalian

or other expression systems. Exemplary non-comestible products include surfactant, a

polyvinyl alcohol, a propylene glycol, a polyvinyl acetate, a polyvinylpyrrolidone, a non-

comestible polyacid or polyol, a fatty alcohol, an alkylbenzyl sulfonate, an alkyl glucoside, or

a methyl paraben.

[00336] In aspects, the provided formulations contain other materials, such as a tastant,

a nutritional carbohydrate and/or a nutritional lipid. In addition, formulations may include

bulking agents, texturizers, and fillers.

[00337] In preferred embodiments, the nutritive polypeptides provided herein are

isolated and/or substantially purified. The nutritive polypeptides and the compositions and

formulations provided herein, are substantially free of non-protein components. Such non

protein components are generally present in protein preparations such as whey, casein, egg

and soy preparations, which contain substantial amounts of carbohydrates and lipids that

complex with the polypeptides and result in delayed and incomplete protein digestion in the

gastrointestinal tract. Such non-protein components can also include D A Thus, the

nutritive polypeptides, compositions and formulations are characterized by improved

digestability and decreased allergenicity as compared to food-derived polypeptides and

polypeptide mixtures. In some embodiments, improved digestability means a faster rate of

digestion when consumed or otherwise administered into the gastrointestinal tract of a human

subject. In an alternative embodiment improved digestability means a slower rate of

digestion when consumed or otherwise administered into the gastrointestinal tract of a human



subject, for example in situations where the human suffers from impaired protein absorption

ability. Furthermore, these formulations and compositions are characterized by more

reproducible digestability from a time and/or a digestion product at given unit time basis.

In certain embodiments, a nutritive polypeptide is at least 10% reduced in lipids and/or

carbohydrates, and optionally one or more other materials that decreases digestibility and/or

increases aliergenicity relative to a reference polypeptide or reference polypeptide mixture

e.g., is reduced by 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 99% or greater than

99% . In certain embodiments, the nutritive formulations contain a nutritional carbohydrate

and/or nutritional lipid, which are selected for digestibility and/or reduced allegenicity.

[00338] The compositions disclosed herein can be utilized in methods to increase at

least one of muscle mass, strength and physical function, thermogenesis, metabolic

expenditure, satiety, mitochondrial biogenesis, weight or fat loss, and lean body composition

for example.

G. Methods of Use

[00339] In some embodiments the proteins and compositions disclosed herein are

administered to a patient or a user (sometimes collectively refered to as a "subject"). As used

herein "administer" and "administration" encompasses embodiments in which one person

directs another to consume a protein or composition in a certain manner and/or for a certain

purpose, and also situations in which a user uses a protein or composition in a certain manner

and/or for a certain purpose independently of or in variance to any instructions received from

a second person. Non-limiting examples of embodiments in which one person directs another

to consume a protein or composition in a certain manner and/or for a certain purpose include

when a physician prescribes course of conduct and/or treatment to a patient, when a trainer

advises a user (such as an athlete) to follow a particular course of conduct and/or treatment,

and when a manufacturer, distributer, or marketer recommends conditions of use to an end

user, for example through advertisements or labeling on packaging or on other materials

provided in association with the sale or marketing of a product.

[00340] In some embodiments the proteins or compositions are provided in a dosage

form. In some embodiments the dosage form is designed for administration of at least one

protein disclosed herein, wherein the total amount of protein administered is selected from

0 1g to g, g to 5g, from 2g to lOg, from 5g to 15g, from lOg to 20g, from 15g to 25g, from

20g to 40g, from 25-50g, and from 30-60g. In some embodiments the dosage form is



designed for administration of at least one protein disclosed herein, wherein the total amount

of protein administered is selected from about O.lg, O. g- , g, 2g, 3g, 4g, 5g, 6g, 7g, 8g,

9g, lOg, 15g, 20g, 25g, 30g, 35g, 40g, 45g, 50g, 55g, 60g, 65g, 70g, 75g, 80g, 85g, 90g, 95g,

and l OOg

[00341 ] In some embodiments the dosage form is designed for administration of at

least one protein disclosed herein, wherein the total amount of essential amino acids

administered is selected from O.lg to , from to 5g, from 2g to lOg, from 5g to g, from

lOg to 20g, and from 1-30 g in some embodiments the dosage form is designed for

administration of at least one protein disclosed herein, wherein the total amount of protein

administered is selected from about O.lg, 0.1-lg, , 2g, 3g, 4g, 5g, 6g, 7g, 8g, 9g, lOg, !5g,

20g, 25g, 30g, 35g, 40g, 45g, 50g, 55g, 60g, 65g, 70g, 75g, 80g, 85g, 90g, 95g, and lOOg.

[00342] In some embodiments the protein or composition is consumed at a rate of

from 0 . g to g a day, to 5 g a day, from 2g to Og a day, from g to 15g a day, from lOg

to 20g a day, from g to 30g a day from 20g to 40g a day from 25g to 50g a day, from 40g

to 80g a day, from 50g to 1OOg a day, or more.

[00343] in some embodiments, of the total protem intake by the subject, at least 5%, at

least 10%, at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%, at

least 45%, at least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at

least 80%, at least 85%, at least 90%, at least 95%, or about 100% of the total protein intake

by the subject over a dietary period is made up of at least one protein according to this

disclosure. In some embodiments, of the total protein intake by the subj ect from 5% to

100% of the total protein intake by the subject, from 5% to 90% of the total protein intake by

the subject, from 5% to 80% of the total protein intake by the subject, from 5% to 70% of the

total protein intake by the subject, from 5% to 60% of the total protein intake by the subject,

from 5% to 50% of the total protein intake by the subject, from 5% to 40% of the total protein

intake by the subject, from 5% to 30% of the total protein intake by the subject, from 5% to

20% of the total protein intake by the subject, from 5% to 10% of the total protein intake by

the subject, from 10% to 00% of the total protein intake by the subject, from 10% to 100%

of the total protein intake by the subject, from 20% to 00% of the total protein intake by the

subject, from 30% to 100% of the total protein intake by the subject, from 40% to 100% of

the total protein intake by the subject, from 50% to 00 /» of the total protein intake by the

subject, from 60% to 100% of the total protein intake by the subject, from 70% to 100% of

the tota protein intake by the subject, from 80% to 00% of the total protein intake by the



subject, or from 90% to 100% of the total protein intake by the subject, over a dietary period,

is made up of at least one protein according to this disclosure. In some embodiments the at

least one protein of this disclosure accounts for at least 5%, at least 10%, at least 15%, at

least 20%, at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, or at least 50%

of the subject's calorie intake over a dietary period.

[00344] In some embodiments the at least one protein according to this disclosure

comprises at least 2 proteins of this disclsoure, at least 3 proteins of this disclosure, at least 4

proteins of this disclosure, at least 5 proteins of this disclosure, at least 6 proteins of this

disclosure, at least 7 proteins of this disclosure, at least 8 proteins of this disclosure, at least

9 proteins of this disclosure, at least 0 proteins of this disclosure, or more.

[00345] In some embodiments the dietary period is 1 meal, 2 meals, 3 meals, at least 1

day, at least 2 days, at least 3 days, at least 4 days, at least 5 days, at least 6 days, at least 1

week, at least 2 weeks, at least 3 weeks, at least 4 weeks, at least 1 month, at least 2 months,

at least 3 months, at least 4 months, at least 5 months, at least 6 months, or at least 1 year. In

some embodiments the dietary period is from 1 day to week, from 1 week to 4 weeks, from

1 month, to 3 months, from 3 months to 6 months, or from 6 months to 1 year.

[00346] Clinical studies provide evidence that protein prevents muscle loss due to

aging or bed rest. In particular, studies have shown that protein supplementation increases

muscle fractional synthetic rate (FSR) during prolonged bed rest, maintains leg mass and

strength during prolonged bed rest, increases lean body mass, improves functional measures

of gait and balance, and may serve as a viable intervention for individuals at risk of

sarcopenia due to immobility or prolonged bed rest. See, e.g., Paddon-Jones D, et al. Clin

Endocrinol Metab 2004, 89:4351-4358; Ferrando, A et a . Clinical Nutrition 2009 1-6;

Katsanos C et al. Am J Physiol Endocrinol Metab. 2006, 291: 381-387.

[00347] Studies on increasing muscle protein anabolism in athletes have shown that

protein provided following exercise promotes muscle hypertrophy to a greater extent than

that achieved by exercise alone. t has also been shown that protein provided following

exercise supports protein synthesis without any increase in protein breakdown, resulting in a

net positive protein balance and muscle mass accretion While muscle protein synthesis

appears to respond in a dose-response fashion to essential amino acid supplementation, not all

proteins are equal in building muscle. For example, the amino acid leucine is an important

factor in stimulating muscle protein synthesis. See, e.g., Borscheim E et al. Am J Physiol



Endocrinol Metab 2002, 283: E648-E657; Borsheim E et a C i utr 2008, 27: 189-95;

Esmarck B et al i Physiol 2001, 535: 301-31 1; Moore D et al. Am J Clin Nutr 2009, 89: 161-

8).

[00348] In another aspect this disclosure provides methods of maintaining or

increasing at least one of muscle mass, muscle strength, and functional performance i a

subject. In some embodiments the methods comprise providing to the subject a sufficient

amount of a protein of this disclosure, a composition of this disclosure, or a composition

made by a method of this disclosure. In some embodiments the subject is at least one of

elderly, critically-medicaliy ill, and suffering from protein-energy malnutrition. In some

embodiments the sufficient amount of a protein of this disclosure, a composition of this

disclosure, or a composition made by a method of this disclosure is consumed by the subject

in coordination with performance of exercise. In some embodiments the protein of this

disclosure, composition of this disclosure, or composition made by a method of this

disclosure is consumed by the subject by an oral, enteral, or parenteral route In some

embodiments the protein of this disclosure, composition of this disclosure, or composition

made by a method of this disclosure is consumed by the subject by an oral route. In some

embodiments the protein of this disclosure, composition of this disclosure, or composition

made by a method of this disclosure is consumed by the subject by an enteral route.

[00349] In another aspect this disclosure provides methods of main taining or achieving

a desirable body mass index in a subject. In some embodiments the methods comprise

pro viding to the subject a sufficient amount of a protein of this disclosure, a composition of

this disclosure, or a composition made by a method of this disclosure. In some embodiments

the subject is at least one of elderly, critically-medicaliy ill, and suffering from protein-

energy malnutrition. In some embodiments the sufficient amount of a protein of this

disclosure, a composition of this disclosure, or a composition made by a method of this

disclosure is consumed by the subject in coordination with performance of exercise. In some

embodiments the protein of this disclosure, composition of this disclosure, or composition

made by a method of this disclosure is consumed by the subject by an oral, enteral, or

parenteral route.

[00350] In another aspect this disclosure provides methods of providing protein to a

subject with protein-energy malnutrition. In some embodiments the methods comprise

providing to the subject a sufficient amount of a protein of this disclosure, a composition of

this disclosure, or a composition made by a method of this disclosure. In some embodiments



the protein of this disclosure, composition of this disclosure, or composition made by a

method of this disclosure is consumed by the subject by an oral, enteral, or parenteral route

[003 1 The need for essential amino acid supplementation has been suggested in

cancer patients and other patients suffering from cachexia. Dietary studies in mice have

show survival and functional benefits to cachectic cancer-bearing mice through dietary

intervention with essential amino acids. Beyond cancer, essential amino acid

supplementation has also shown benefits, such as improved muscle function and muscle gain,

in patients suffering from other diseases that have difficulty exercising and therefore suffer

from muscular deterioration, such as chronic obstmctive pulmonary disease, chronic heart

failure, HIV, and other disease states.

[00352] Studies have shown that specific amino acids have advantages in managing

cachexia. A relatively high content of BCAAs and Leu in diets are thought to have a positive

effect in cachexia by promoting total protein synthesis by signaling an increase in translation,

enhancing insulin release, and inhibiting protein degradation. Thus, consuming increased

dietary BCAAs in general and/or Leu in particular will contribute positively to reduce or

reverse the effects of cachexia. Because nitrogen balance is important in countering the

underlying cause of cachexia it is thought that consuming increased dietary giutamine and/or

arginine will contribute positively to reduce or reverse the effects of cachexia. See, e.g., Op

den a p C, Langen R, Haegens A, Schols A. "Muscle atrophy in cachexia: can dietary

protein tip the balance?" Current Opinion in Clinical Nutrition and Metabolic Care 2009,

12:61 1-616; Poon RT-P, Yu W-C, Fan S-T, et al. "Long-term oral branched chain amino

acids in patients undergoing chemoembolization for hepatocellular carcinoma: a randomized

trial." Aliment Pharmacol Ther 2004; 19:779-788; Tayek JA, Bistrian BR, Hehir DJ, Martin

R, Moldawer LL, Blackburn GL. "Improved protein kinetics and albumin synthesis by

branched chain amino acid-enriched total parenteral nutrition in cancer cachexia." Cancer.

1986;58:147-57; Xi P, Jiang Z, Zheng C, Lin Y, Wu G "Regulation of protein metabolism by

giutamine: implications for nutrition and health." Front Biosci. 201 1 Jan ;16:578-97.

[00353] Accordingly, also provided herein are methods of treating cachexia in a

subject. n some embodiments a sufficient amound of a protein of this disclosure, a

composition of this disclosure, or a composition made by a method of this disclosure for a

subject with cachexia is an amount such that the amount of protein of this disclosure ingested

by the person meets or exceeds the metabolic needs (which are often elevated). A protein

intake of 1.5 g/kg of body weight per day or 15-20% of total caloric intake appears to be an



appropriate target for persons with cachexia in some embodiments all of the protein

consumed by the subject is a protein according to this disclosure. In some embodiments

protein according to this disclosure is combined with other sources of protein and/or free

amino acids to provide the total pro tein intake of the subject. In some embodiments the

subject is at least one of elderly, critically-medically ill, and suffering from protein-energy

malnutrition. In some embodiments the subject suffers from a disease that makes exercise

difficult and therefore causes muscular deterioration, such as chronic obstructive pulmonary

disease, chronic heart failure, HIV, cancer, and other disease states. In some embodiments,

the protein according to disclosure, the composition according to disclosure, or the

composition made by a method according to disclosure is consumed by the subject in

coordination with performance of exercise. In some embodiments, the protein according to

this disclosure, the composition according to disclosure, or the composition made by a

method according to disclosure is consumed by the subject by an oral, enteral, or parenteral

route.

[00354] Sarcopema is the degenerative loss of skeletal muscle mass (typically 0.5-1%

loss per year after the age of 25), quality, and strength associated with aging. Sarcopenia is a

component of the frailty syndrome. The European Working Group on Sarcopenia in Older

People (EWGSOP) has developed a practical clinical definition and consensus diagnostic

criteria for age-related sarcopenia. For the diagnosis of sarcopenia, the working group has

proposed using the presence of both low muscle mass and low muscle function (strength or

performance). Sarcopenia is characterized first by a muscle atrophy (a decrease in the size of

the muscle), along with a reduction in muscle tissue "quality " caused by such factors as

replacement of muscle fibres with fat, an increase in fibrosis, changes in muscle metabolism,

oxidative stress, and degeneration of the neuromuscular junction. Combined, these changes

lead to progressive loss of muscle function and eventually to frailty . Frailty is a common

geriatric syndrome that embodies an elevated risk of catastrophic declines in health and

function among older adults Contributors to frailty can include sarcopenia, osteoporosis, and

muscle weakness. Muscle weakness, also known as muscle fatigue, (or "lack of strength")

refers to the inability to exert force with one's skeletal muscles. Weakness often follows

muscle atrophy and a decrease in activity, such as after a long bout of bedrest as a result of an

illness. There is also a gradual onset of muscle weakness as a result of sarcopenia.

[00355] The proteins of this disclosure are useful for treating sarcopenia or frailty once

it develops in a subject or for preventing the onset of sarcopenia or frailty in a subject who is



a member of an at risk groups. In some embodiments al of the protein consumed by the

subject is a protein accordmg to this disclosure. In some embodiments protem accordmg to

this disclosure is combined with other sources of protein and/or free amino acids to provide

the total protein intake of the subject. In some embodiments the subject is at least one of

elderly, critically-medically ill, and suffering from protein-energy malnutrition. In some

embodiments, the protein according to disclosure, the composition according to disclosure, or

the composition made by a method according to disclosure is consumed by the subject in

coordination with performance of exercise. In some embodiments, the protein according to

this disclosure, the composition according to disclosure, or the composition made by a

method according to disclosure is consumed by the subject by an oral, enteral, or parenteral

route.

[00356] Obesity is a multifactorial disorder associated with a host of comorbidities

including hypertension, type 2 diabetes, dyslipidemia, coronary heart disease, stroke, cancer

(eg, endometrial, breast, and colon), osteoarthritis, sleep apnea, and respiratory problems.

The incidence of obesity, defined as a body mass index >30 kg/m2, has increased

dramatically in the United States, from 15% (1976-1 980) to 33% (2003-2004), and it

continues to grow. Although the mechanisms contributing to obesity are complex and involve

the interplay of behavioral components with hormonal, genetic, and metabolic processes,

obesity is largely viewed as a lifestyle-dependent condition with 2 primar causes: excessive

energy intake and insufficient physical activity. With respect to energy intake there is

evidence that modestly increasing the proportion of protem in the diet, while control ling total

energy intake, may improve body composition, facilitate fat loss, and improve body weight

maintenance after weight loss. Positive outcomes associated with increased dietar protein

are thought to be due primarily to lower energy intake associated with increased satiety,

reduced energy efficiency and/or increased thermogenesis, positive effects on body

composition (specifically lean muscle mass), and enhanced glycemic control.

[00357] Dietary proteins are more effective in increasing post-prandial energy

expenditure than isocaloric intakes of carbohydrates or fat (see, e.g., Dauncey M, Bingham S.

"Dependence of 24 h energy expenditure in man on composition of the nutrient intake." Br J

Nutr 1983, 50: 1- 3; Karst et al. "Diet-induced thermogenesis in man: thermic effects of

single proteins, carbohydrates and fats depending on their energy amount " Ann Nutr

Metab.1984, 28: 245-52; Tappy L et al "Thermic effect of infused amino acids in healthy

humans and in subjects with insulin resistance." Am Clin Nutr 1993, 57 (6): 912-6). This



property along with other properties (satiety induction; preservation of lean body mass) make

protein an attractive component of diets directed at weight management. The increase in

energy expenditure caused by such diets may in part be due to the fact that the energy cost of

digesting and metabolizing protein is higher than for other calorie sources. Protein turnover,

including protein synthesis, is an energy consuming process n addition, high protein diets

may also up-regulate uncoupling protein in liver and brown adipose, which is positively

correlated with increases in energy expenditure. It has been theorized that different proteins

may have unique effects on energy expenditure.

[00358] Studies suggest that ingestion of protein, particularly proteins with high EAA

and/or BCAA content, leads to distinct effects on thermogenesis and energy expenditure (see,

e.g., Mikkelsen P. et al. "Effect of fat-reduced diets on 24 h energy expenditure: comparisons

between animal protein, vegetable protein and carbohydrate." Am Clin Nutr 2000, 72 : 35-

41; Acheson K. et a . "Protein choices targeting thermogenesis and metabolism." Am J Clin

Nutr 2011, 93:525-34; Alfenas R, et al. "Effects of protein quality on appetite and energy

metabolism in normal weight subjects" Arg Bras Endocrinol Metabol 2010, 54 (1): 45-51;

Lorenzen J . et al. "The effect of milk proteins on appetite regulation and diet-induced

thermogenesis " J Clin Nutr 2012 66 (5): 622-7). Additionally, L-tyrosine has been identified

as an amino acid that plays a role in thermogenesis (see, e.g., Belza A. et al. "The beta-

adrenergic antagonist propranolol partly abolishes thermogenic response to bioaetive food

ingredients." Metabolism 2009, 58 (8): 1137-44). Further studies suggest that Leucine and

Arginine supplementation appear to alter energy metabolism by directing substrate to lean

body mass rather than adipose tissue (Dulioo A. "The search for compounds that stimulate

thermogenesis in obesity management: from pharmaceuticals to functional food ingredients."

Obes Rev 201 1 12: 866-83).

[00359] Collectively the literature suggests that different protein types leads to distinct

effects on thermogenesis. Because proteins or peptides rich in EAAs, BCAA, and/or at least

one of Tyr, Arg and Leu are believed to have a stimulator}' effect on thermogenesis, and

because stimulation of thermogenesis is believed to lead to positive effects on weight

management, this disclosure also provides products and methods useful to stimulation

thermogenesis and/or to bring about positive effects on weight management in general.

[00360] More particularly, this disclosure pro vides methods of increasing

thermogenesis in a subject. In some embodiments the methods comprise providing to the

subject a sufficient amount of a protein of this disclosure, a composition of this disclosure, or



a composition made by a method of this disclosure. In some embodiments the subject is

obese. In some embodiments, the protein according to disclosure, the composition according

to disclosure, or the composition made by a method according to disclosure is consumed by

the subject in coordination with performance of exercise. In some embodiments, the protein

according to disclosure, the composition according to disclosure, or the composition made by

a method according to disclosure is consumed by the subject by an oral, enteral, or parenteral

route.

[0036 At the basic level, the reason for the development of an overweight condition

is due to an imbalance between energy intake and energy expenditure. Attempts to reduce

food at any particular occasion (satiation) and across eating occasions (satiety) have been a

major focus of recent research. Reduced caloric intake as a consequence of feeling satisfied

during a meal and feeling full after a meal results from a complex interaction of internal and

external signals. Various nutritional studies have demonstrated that variation in food

properties such as energy density, content, texture and taste influence both satiation and

satiety.

[00362] There are three macronutrients that deliver energy: fat, carbohydrates and

proteins. A gram of protein or carbohydrate provides 4 calories while a gram of fat 9

calories. Protein generally increases satiety to a greater extent than carbohydrates or fat and

therefore may facilitate a reduction in calorie intake. However, there is considerable

evidence that indicates the type of protein matters in inducing satiety (see, e.g., W.L. Hall, et

a . "Casein and whey exert different effects on plasma amino acid profiles, gastrointestinal

hormone secretion and appetite." Br J Nutr. 2003 Feb, 89(2):239-48; R. Abou-Samra, et al.

"Effect of different protein sources o satiation and short-term satiety when consumed as a

starter." Nutr J . 201 Dec 23, 10:139; T. Akhavan, et al. "Effect of premeai consumption of

whey protein and its liydrolysate on food intake and postmeal glycemia and insulin responses

in young adults." Am J Clin Nutr. 2010 Apr, 91(4):966-75, Epub 2010 Feb 17; MA Veidhorst

"Dose-dependent satiating effect of whey relative to casein or soy" Physiol Behav. 2009 Mar

23, 96(4-5):675-82). Evidence indicates that protein rich in Leucine is particularly effective

at inducing satiety (see, e.g., Fromentin G et al "Peripheral and central mechanisms involved

in the control of food intake by dietary amino acids and proteins." Nutr Res Rev 2012 25:

29-39).

[00363] Because of the role of dietary protein in inducing satiety, the engineered

protein and nutritive compositions disclosed herein can be used to induce a satiety response



in a mammal, such as a human in some embodiments, the engineered protein comprises a

ratio of branch chain amino acid residues to total amino acid residues that is equal to or

greater than the ratio of branch chain amino acid residues to total amino acid residues present

in at least one of whey protein, egg protein, and soy protein.

[00364] In some embodiments incorporating a least one engineered protein or nutritive

composition of this disclosure into the diet of subject has at least one effect selected from

inducing postprandial satiety (including by suppressing hunger), inducing thermogenesis,

reducing glycemic response, positively affecting energy expenditure and lean body mass,

reducing the weight gain caused by overeating and decreasing energy intake. In some

embodiments incorporating a least one engineered protein or nutritive composition of this

disclosure into the diet of a subject has at least one effect selected from greater loss of body

fat, less lean tissue loss, a better lipid profile, and improved glucose tolerance and insulin

sensitivity.

[00365] In some embodiments the subject consumes the engineered protein at a rate of

from 0 .1g to g a day, from 1g to 5 g a day, from 2g to Og a day, from g to g a day, from

lOg to 20g a day, from g to 30g a day from 20g to 40g a day from 25g to 50g a day,

from 40g to 80g a day, from 50g to lOOg a day, or more. In some embodiments the

engineered protein accounts for at least 5%, at least 10%, at least 15%, at least 20%, at least

25%, at least 30%, at least 35%, at least 40%, at least 45%, or at least 50% lb the subjects

calorie intake over a period of 1 meal, 1 day, 2 days, 3 days, 4 days, 5 days, 1 week, 2 weeks,

3 weeks, month, 1-3 months, 2-6 months, 6-12 months, or longer.

EXAMPLES

[00366] Examples of the techniques and protocols described herein can be found in

Remington's Pharmaceutical Sciences, 16th edition, Osol, A . (ed), 1980

[00367] Belo are examples of specific embodiments for carrying out the present

invention. The examples are offered for illustrative purposes only, and are not intended to

limit the scope of the present invention in any way. Efforts have been made to ensure

accuracy with respect to numbers used (e.g., amounts, temperatures, etc.), but some

experimental error and deviation should, of course, be allowed for

[00368] The practice of the present invention will employ, unless otherwise indicated,

conventional methods of protein chemistry, biochemistry, recombinant DNA techniques and



pharmacology, within the skill of the art Such techniques are explained folly in the

literature. See, e.g., T.E, Creighton, Proteins: Structures and Molecular Properties (W.H.

Freeman and Company, 1993); A.L. Lehninger, Biochemistry (Worth Publishers, Inc., current

addition); Sambrook, et a , Molecular Cloning: A Laboratory Manual (2nd Edition, 1989);

Methods In Enzymology (S. Colowick and . Kaplan eds., Academic Press, Inc.);

Remington 's Pharmaceutical Sciences, 18th Edition (Easton, Pennsylvania: Mack Publishing

Company, 1990); Carey and Sundberg Advanced Organic Chemistry 3r Ed. (Plenum Press)

Vols A and B(1992).

Example 1: Construction of Protein Libraries

[00369] Reference secreted proteins were identified in the annotated proteome for

selected microorganisms as defined by the UniProt database. Specifically, proteins that have

been observed and/or annotated as being present outside the various cellular plasma

membranes, were identified. This procedure was applied to all species of the genera

Acremonium, Aspergillus, Chiysosporium, Corynebacterium, Fusarium Penicillium Pichia

pastoris, Rhizopus, Svnechocystis, Svnechococcus, Trametes, and Tnchoderma, as well as to

Bacillus subtilis, Escherichia coli, and Saccharomyces cerevisiae, to build a protein library.

The selected proteins from each genus (species) are listed using their UniProt Ds in

Appendix A .

[00370] Non-limiting examples of proteins and fragments of proteins are provided in

the following Examples.

Example 2: Selection of Reference Secreted Proteins for Engineering

[00371] The NCBI Conserved Domain Database (Marchler-Bauer A , and Bryant, S.

. "CD-Search: protein domain annotations on the fly". Nuc. Acid. Res. (2004) 32: W327-

W33 1) includes protein domains and/or folds used in previous studies to reengineer protein-

protein binding interactions. (Binz, KH, and Pluckthun, A. "Engineered proteins as specific

binding reagents". Curr. Op. Biotech. (2005) 16: 459-469; Gebauer, M. and Skerra, A.

"Engineered protein scaffolds as next-generation antibody therapeutics". Curr. Op. Chem.

Biol. (2009) 3 : 245-255; Lehtio, J., Teeri T. T., and ygre P.A. "Alpha-Amylase Inhibitors

Selected From a Combinatorial Library of a Cellulose Binding Domain Scaffold". Proteins:

Struct., Func, Gene,. (2000) 41: 316-322; and Olson CA and Roberts RW. "Design,

expression, and stability of diverse protein library based on the human fibronectin type III

domain". Prot. Sci. (2007) 6 : 476-484.) As such, the database can be used to identify protein



scaffolds that are expected to contain a robust, stable fold with known variable positions or

regions, wherein such variable positions or regions can be tailored to match a desired overall

amino acid distribution.

[00372] In this experiment, the folds/domains selected for this analysis were ankyrin

repeats, Leucine rich repeats, tetratricopeptide repeats, armadillo repeats, fibronectine type I I

domains, lipocal in-like domains, knottins, cellulose binding domains, carbohydrate binding

domains, protein Z folds, PDZ domains, SH3 domains, SH2 domains, WW domains,

thioredoxins, Leucine zipper, plant homeodomain, tudor domain, and hydrophobins.

[00373] Representative proteins that include each type of fold/domain are presented in

Appendix B.

[00374] To identity candidate folds/domains in proteins believed or known to be

secreted by species belonging to the Aspergillus, Trichoderma Pemcillium. Chrysosporiimi,

Trametes, and Rhizopus fungal genera, possible conserved domains were identified using the

reverse position specific blast (rpsblast) algorithm, as implemented in the NCBI Blast toolkit

v2 2 26+ (Marchler-Bauer2004, AltschulI997). The following default parameters were used

to screen the secretome proteins for those genera listed in Appendix A : a gap opening penalty

of - 1, gap extension penalty or - , an e-value cutoff of 1 and the BLOSUM62 scoring

matrix.

[00375] Using this procedure, proteins comprising at least one of the folds/domains of

interest were identified. When the database of sequences was searched using the RPSblast

algorithm, hits were defined by both a fold/domain as well as a sequence range that best

matches that fold/domain. It was determined that these sequence bookends often don't cover

the entire range of the fold, so the protein sequences were checked and the domains expanded

or reduced by reference to the crystal structure, which usually provideed a clearer picture of

where a fold starts and/or ends.

[00376] The four tables list identified proteins that comprise cellulose binding

domains, carbohydrate binding modules, fibronectin type il domains, and hydrophobins

[00377] Cellulose Binding Domains:



1,4-beta-D-gl uca n A1CU44 (507:539), B0Y8K2 (500:532), Q4WM08 (500:532), Q0C T2
cellobiohydrolase B (509:541), Q8N K02 (494:526), A1DN L0 (498 :530)

1,4-beta-D-gl uca n A1CCN4 (24:54), B0XWL3 (22 :55), Q4WFK4 (22 :55), A2QYR9 (21 :53 ),

cellobiohydrolase C Q0CFP1 (23 :54), Q5B2E8 (22 :55), A1DJQ7 (22:55)

endo-beta -l,4-giuca nase A1C4H 2 (318:351), B0Y9G4 (316:347), B8MXJ7 (332:365), Q4WBU0
D (316:347), Q96WQ9 (372:405), A2R5 N0 (378 :409), Q2US83

(332:365), Q0CEU4 (327 :358), Q5BCX8 (324:355), A1DBS6 (315 :346)

Feruloyl esterase B Q9H E18 (320:353)

Endogluca nase-4 014405 (311:343)

Exog!uca nase 1 and 2 P62694 (481 :513), Q06886 (506 :537), P13860 (485 :5 16), Q9P8P3

(472:505), P62695 (481 :513), P07987 (30:62)

Manna n endo-l,4-beta- A1C8U0 (21:54), B0Y9E7 (21 :54), B8N IV9 (21:54), Q4WBS1 (21:54),
mannosidase F Q2U2I3 (21 :54), Q5AR04 (20:53), A1DBV1 (21:54)

[00378] Carbohydrate Binding Modules:

[00379] Fibronectin Type III Domains:



beta-g! ucosidase F B0Y7Q8 (78 1:853), B8N P65 (777:850), Q4WM U3 (781:853),

Q2U N12 (777:850), Q0CI 67 (778:851), Q5B6C6 (779:852),
A1D 8 (781:853)

beta-gl ucosidase G B8N M R5 (73 1:801), Q2U325 (731 :801), QOCUCl (73 1:801),

Q5B0F4 (735 :805), A1DC16 (731:801)

beta-g!ucosidase H, i, J A1CU R8 (742 :809), B0X 94 (742:809), B8N PL7 (738:807),

Q4VVL79 (742 :809), Q2U9 7 (738 :807), Q5B6C7 (742:811),

A1DPG0 (742:809), A1CA51 (748:815), B0Y3 M 6 (748:815),

B8 DE2 (749 :809), Q4WU49 (748 :815), A2R989 (728 :795),

Q2U8Y5 (749:816), Q0CAF5 (749:816), Q5BB53 (749 :816),

A1DFA8 (748 :815), B0Y8 8 (772 :844), Q4WLY1 (772:844),

Q5AV15 (758:826), A1DN N8 (771 :843)

beta-gl ucosidase K Q5BA18 (746 :818)

beta-glucosidase L, M, N, 0 B0YB65 (654:724), Q4WGT3 (654:724), Q0CEF3 (655 :725),

Q5B9F2 (656:726), A1DCV5 (654:724), B0XPB8 (692 :758),

B8N5S6 (691 :757), Q4WR62 (692 :758), A5ABF5 (688:754),

Q2U DK7 (691:757), Q0C7L4 (705 :771), Q5AWD4 (695 :761),
A1D122 (692:758), Q5B681 (587:656), Q5BG51 (477:5 16)

exo-l,4-beta-xylosidase bx B A1CCL9 (674:740), Q0CB82 (666:732), Q5ATH9 (666 :732)

exo-l,4-beta-xylosidase bx D Q4AEG8 (728:776), B0XP71 (695 :758), B8 YV0 (700:763),
Q4WRB0 (695 :758), A2QA27 (728 :776), 000089 (728:776),

Q2U R38 (701:764), Q0C H8 (695 :758), Q5BAS1 (692 :755)

Chitinase 1 and 2 P29026 (34:304), P29027 (34:299)

42 kDa endochitinase P48827 (43 :291 )

Alka line protease 1 A1CIA7 (186 :363), B0Y708 (153 :363), P35211 (187:364),

B8N 106 (153 :360), P28296 (153 :363), P12547 (153 :360),

Q00208 (152 :359), A1CWF3 (153 :363)

[00380] ydr ph hins:



Example 3: Identification of Amino Acid Positions in Reference Secreted Proteins For
Substitution - Methods

[00381] Positions in reference secreted proteins for substitution with nutritive amino

acids were identified by analyzing position amino acid likelihood, position entropy, mutation

effect on relative folding free energy, and secondary structure type.

[00382] Position Amino Acid Likelihood

[00383] For a given query protein sequence, homologous proteins were identified by

performing local sequence alignments of the query with NCBFs library of non-redundant

proteins. The initial local alignments were performed using the blastp program from the

NCB toolkit V .2.2.26+ (Altschul S.F., Gish W., Miller W., Myers E,W„ and Lipman D.J.

"Basic Local Alignment Search Tool". J . Mol. Biol. (1990) 215: 403-410) with an ε-value

cutoff of , a gap opening penalty of - 11, a gap extension penalty of ~1, and the BLOSUM62

scoring matrix. The multiple sequence alignment of the resulting library was performed using

the Alignl23 algorithm as implemented in Discovery Studio v3.1 (Accelrys Software Inc.,

Discover}' Studio Modeling Environment, Release 3.1, San Diego: Accelrys Software Inc.,

2012). Residue secondary structure was assigned using the DSC algorithm (King R. D.,

Sternberg M. J. E. "Identification and application of the concepts important for accurate and

reliable protein secondary structure prediction". Prot. Sci. (1996) 5 : 2298-2310) with a

weight of 1. Pairwise alignments were performed using the Smith and Waterman algorithm

with a Gap opening penalty of -10 and gap extension penalty of -0.1, and the BLOSUM30

scoring matrix. Higher order alignments used the BLOSUM scoring matrix set, a gap opening

penalty of -10, a gap extension penalty of -0.5, and an alignment delay identity cutoff (delay

divergent parameter) of 40%.

[00384] All proteins with a local alignment expectation value less than 1 (from 75 to

1000 unique hits) were identified and aligned to generate a multiple sequence alignment

(MSA) The proteins used for each MSA are presented i Appendix C,

[00385] From this MSA, the probability of observing each amino acid (or member of a

group of amino acids) at each position in the protein sequence was computed using

MATLA B 2012a software. For a given position, the likelihood of any given amino acid (or

group of amino acids) is equal to the probability of observing that amino acid (or group of

amino acids) across all sequences in the MSA From this data, a rank ordered list of



positions that are expected to be tolerant to each given amino acid substitution was generated

for the protein The rank ordered tables were then analyzed to asses the number of

substitutions necessary to achieve a given increase in nutritive amino acid content.

[00386] In the examples disclosed herein, substitutions of Leu for non-Leu amino acids

in reference protein sequences were examined. That is, non-Leu amino acids in reference

proteins were replaced with Leu amino acids. As one of skill in the art will appreciate, this

approach can be broadly applied to any amino acid or group of amino acids (e.g., essentia]

amino acids or branched chain amino acids, or the specific branch chain amino acids e or

Val).

[00387] The rank ordered tables can be used to generate engineered versions of a

reference protein in which one or more non-Leu residue that appears at a position with a Leu-

likelihood score of at least a given threshold is substituted with a Leu amino acid. In the

examples presented below all possible thresholds were examined and the results are presented

graphically. To generate an engineered version of a reference protein corresponding to a Leu

likelihood threshold of 0.6, for example, the non-Leu amino acids in the reference protein

with Leu likelihood scores of at least 0.6 were identified and replaced with Leu to generate an

engineered protein sequence comprising an increased number of Leu amino acids.

[00388] Without wishing to be bound to any particular theory' , it is believed that

positions in the reference protein that do not have a Leu amino acid but that correspond to

Leu amino acids in homologous proteins are likely to tolerate replacement of the non-Leu

amino acid with a Leu amino acid. Alternatively, the branched chain amino acid (BCAA)

likelihood score of each amino acid position in the reference protein can be calculated as

described above, then the positions in the reference protein that do not have a Leu amino acid

but correspond to a particular frequency of occurrence of any BCAA in homologous proteins

can be identified and replaced with Leu. Another strategy is to calculate the hydrophobic

amino acid likelihood score (wherein the hydrophobic amino acids consist of Ala, Met, ie,

Leu, and Val) of each amino acid position in the reference protein as described above, then

the positions in the reference protein that do not have a Leu amino acid but correspond to a

particular frequency of occurrence of any hydrophobic amino acid in homologous proteins

can be identified and replaced with Leu.

[00389] Position Entropy



[00390] The multiple sequence alignments were also used to compute the entropy of

each amino acid position in a given reference amino acid sequence using the full amino acid

alphabet, AA=[A, R, N, D, C, Q, E, G, H, I, L, K, M, F, P, S, T, W, Y, V]:

[00391] S = - ∑ j A A p j \n j

[00392] where p is the probability of seeing the amino acid/ at that position. The

entropy of each position was computed using the equation shown above using in-house code

implemented in MATLAB2012a. This is a measure of the spread of the amino acid

distribution. Highly variable positions will have large entropies (the maximum entropy at a

position corresponds to each amino acid being equally likely, which yields an entropy of

2.996) and highly conserved positions will have an entropy close to 0 .

[00393] Each amino acid residue in the protein was then rank ordered based on the

calculated entropy to find positions that were likely tolerant to a variety of substitutions. For

adesired amino acid enrichment, the number of mutations needed was determined as well as

the probability of the least likely mutation to achieve a given amino acid fraction or nutritive

content (e.g., essential amino acid content or branched chain amino acid content) by weight.

[00394] In a variation on this method, the same analysis was repeated, but instead of

using the full amino acid alphabet to calculate the position entropy, amino acids were

grouped based on physiochemical properties as follows: hydrophobic [A, V, J, L, ],

aromatic [F, Y, W], polar [S, T, N. Q], charged [R, H, K, D, E], and non-classified [G, P, C].

As described above, each amino acid residue in the protein was then rank ordered based on

the calculated entropy to find positions that were likely tolerant to a variety of substitutions.

For adesired amino acid enrichment, the number of mutations needed was determined as well

as the probabil ity of the least likely mutation to achieve a given amino acid fraction or

nutritive content (e.g., essential amino acid content or branched chain amino acid content) by

weight. Using this physiochemical alphabet, pj now corresponds to the probability of seeing

each amino acid type (hydrophobic, aromatic, polar, charged, or non-classified) at position / .

These amino acid type (AAType) probabilities are the sum of the probabilities of seeing each

amino acid of that type . The equation for the position entropy stays the same, although the

theoretical maximum is now m(5) ~ 1.6 .

[00395] Relative Folding Free Energy

[00396] Without wishing to be bound to any particular theory, it is believed that a

given secreted protein that is engineered according to the methods described herein will



continue to be secreted as long as it has a functional secretion leader sequence and maintains

a stable, similar structural fold upon mutation. Accordingly, to analyze the effect on relative

folding free energy of making amino acid substitutions to a reference secreted protein to

modify its nutritive properties, an all atom structural model of the protein was constructed

based on the structure of known structural homologues. All structural models and free

energy calculations were performed using Discovery Studio v3.1 (Acceirys Software Inc.,

Discovery Studio Modeling Environment, Release 3.1 , San Diego: Acceirys Software Inc.,

2012). When possible protein structural models were obtained from the protein databank

(H.M. Berman, Henrick, H. Nakarnura "Announcing the worldwide Protein Data Ban

Nature Structural Biology" Nat. Struct. Biol. (2003) 10: 98). If a protein model was not

available in the protein database, a model was constructed using the closest available

structural homologue using the homology modeling software MODELLER (Eswar, N ;

Eramian, D.; Webb, B.; Shen, M . Y.: Sali, A . "Protein structure modeling with

MODELLER". Methods Mol. Bio . (2008) 426: 145-159) as implemented in Discovery

Studio v3.1 (Acceirys Software Inc., Discovery Studio Modeling Environment, Release 3.1,

San Diego: Acceirys Software Inc., 2012). All energies were computed with the CHARMM

software package (Brooks B. R.; Brooks, C. L. 3rd; Mackerell, A. D. Jr.; Nilsson, L.;

Petrella, R. J ; Roux, B.; Won, Y ; Archontis, G.; Bartels, C ; Boresch, S.; Caflisch, A.;

Caves, L.; Cui, Q.; Dinner, A R.; Feig, M.; Fischer, .; Gao, J.; Hodoscek, M.; m, W.;

Kuczera, K.; Lazaridis, T.; Ma, J.; Ovchinnikov, V.; Paci, E.; Pastor, R. W.; Post, C. B.; Pu,

J . Z.; Schaefer, M.; Tidor, B.; Venable, R. M.; Woodcock, H. L.; Wu, X.; Yang, W.; York, D.

M.; Karplus, M "CHARMM: the biomolecular simulation program". J . Comput Chem.

(2009) 30: 1545-16 4) and CHARMm polar hydrogen forcefield, as implemented in

Discovery Studio v3.1 (Accelrys2012), using a generalized born electrostatic model (Spassov

V. Z., Yan L., and Szalma S. "Introducing an Implicit Membrane in Generalized

Born/Solvent Accessibility Continuum Solvent Models". J . Phys. Chem. B. (2002) 106:

8726-8738.) and empirical configurational entropy model (Abagyan R. and Totrov M.

"Biased Probability Monte Carlo Conformational Searches and Electrostatic Calculations for

Peptides and Proteins". J . Mol. Biol. (1994) 235: 983-1002).

[00397] For each position, the free energy of folding (AAGfoid) for all possible single

amino acid mutations relative to the wi d type folding free energy was computed. Each amino

acid substitution was then rank ordered based on its predicted effect on folding stability. We

also decomposed each AAGfo into contributions from van der Waals, electrostatic, and



thermodynamic entropic free energy changes In the absence of having the Gfo fo all

possible mutation combinations, knowing how each mutation affects each free energy

component offers a way of reducing possible errors with using in silico predictions. When

selecting a number of mutations to make to a single protein one consideration is minimizing

AAG id however in some cases multiple mutations with comparable changes to AAGfoid are

available. Given possible imperfections in the in silico model, it is possible that for a given

protein, one component of the calculated energy change is more predicti ve than another. As

such, the likelihood of finding a successful combination of mutants is increased by selecting

combination that affects the free energy change in different ways.



[00398] Secondar y Structure Type

[00399] Given a structural model for a given protein, loop residues were identified

using the DSC algorithm (King R. D., Sternberg M. J . E. "Identification and application of

the concepts important for accurate and reliable protein secondary stmcture prediction" Prot.

Sci. (1996) 5 : 2298-2310), as these residues are not a part of any specific backbone hydrogen

bonding pattern (i.e. devoid of secondary structure) and often show significant structural

variability (Shehu, A.; Kavraki, L.E. Modeling Structures and Motions of Loops in Protein

Molecules. Entropy 2012, 14, 252-290.). Additionally, these sites are often the source of

functional variability in protein-protein or protein-ligand interactions (Lehtio, J., Teeri T. T.,

and Nygren P.A. "Aipha-Amylase Inhibitors Selected From a Combinatorial Library of a

Cellulose Binding Domain Scaffold". Proteins: Struct., una , Gene,. (2000) 41: 316-322:

Bloom L. and Calabro V. "FN3: a new protein scaffold reaches the clinic". Drug Disc. Today

(14): 949:955: Hackel B . J., Kapila A., and Wittrup K.D. "Picomolar Affinity Fibronectin

Domains Engineered Utilizing Loop Length Diversity, Recursive Mutagenesis, and Loop

Shuffling". J . Mol. Biol. (2008) 38 : 1238-1252; and Olson CA and Roberts RW "Design,

expression, and stability of a diverse protein library based on the human fibronectin type III

domain". Prot. Sci (2007 ) 16: 476-484), and site directed mutagenesis of these residues can

cause changes in binding specificity without significantly affecting stability. As such, d e

primar and tertiary structural plasticity of these positions make them high priority positions

for sequence variation to improve nutritional content.

Example 4: Identification of Amino Acid Positions for Substitution in the A. niger
Glucoamylase Protein (SEQ ID NO: 1)

[00400] Glucoamylase from A. niger (SEQ ID NO: I) contains 7.4% by weight Leu,

17.4% by weight branch chain amino acids, and 42.2% by weight essential amino acids.

[0040 ] Figure 1 analyzes the amino acid content (by weight) of engineered proteins

generated by replacing all non-Leu amino acids that occur at amino acid positions identified

using different Leu likelihood thresholds from 0 to 1. Specifically, the weight fraction of

Leu, BCAAs, and EAAs in SEQ ID NO: 1 are shown. In the top panel the likelihood

threshold for making amino acid replacements is presented on the X-axis. Thus the value 0.6

on the X-axis, for example represents an engineered protein sequence created by identifying

every amino acid position in SEQ ID NO: 1 having a Leu-likelihood score of at least 0.6 and

replacing all non-Leu amino acids appearing at one of those positions with a Leu amino acid.

In the top panel, the fraction by weight of Leu, BCAA, and EAA in the protein following any



necessary Leu replacements is shown on the Y-axis. In the bottom panel the Y-axis indicates

the total of number of Leu replacements made to a protein when every amino acid position

that has a given Leu likelihood score on the X-axis is occupied by a Leu amino acid in the

engineered protein. The top and bottom panels of Figure I B present a close-up view of the

data for Leu likelihood scores of 0 to 0.3 (i.e., the left portion of the graphs shown in Figure

1A)

[00402] This analysis was repeated, but instead of calculating Leu likelihood to

identify amino acid positions for mutation, BCAA likelihood (Figure IC) and hydrophobic

amino acid likelihood (Figure ID) were calculated and every non-Leu amino acid at the

identified positions was replaced with a Leu amino acid. As expected, these two less

stringent screens lead to replacement of more non-Leu amino acids with Leu at each

likelihood cut off.

[00403] The analysis was then repeated using position entropy instead of amino acid

likelihood to rank amino acid positions for substitution by Leu. Results obtained when

position entropy was calculated using the frequency of each amino acid at each position are

presented in Figure 2A and when position entropy was calculated using the frequency of

amino acid type at each position in Figure 2B.

[00404] The free energy of folding (∆ ∆ &, ) for all possible single amino acid

mutations of non-Leu amino acids in SEQ ID NO: 1 to Leu, relative to the wild type free

energy of folding in SEQ ID NO: 1, was calculated^. Each amino acid substitution was then

rank ordered based on its predicted effect on folding stability. The results are shown in

3 , top panel. We also decomposed each ∆ ∆ i to contributions from van der

Waals, electrostatic, and thermodynamic entropic free energy changes. (Figure 3A, lower

three panels.) Given all mutations that are predicted to result in a favorable free energy of

folding A G d 0), 21% are driven by VDW energy changes, 76% by electrostatic energy

changes, and 3% by entropic free energy changes. As such, whil e the majority of mutations

are predicted to improve stability through favorable vdw changes, many are driven by

electrostatic changes, and a balanced, hedged approach would involve selecting mutants that

improve both vd as well as electrostatics.

[00405] For each amino acid in SEQ ID NO: 1, the loop D ( 1 = loop; 0 = non-loop),

Leu likelihood, BCAA likelihood, EA A likelihood, hydrophobic amino acid likelihood,

amino acid position entropy, amino acid type position entropy, total free energy of folding



(AAGfo d) (for substitution by Leu), the van der W a s free energy change contribution to total

free energy of folding (AAGfold VDW) (for substitution by Leu), the electrostatic free energy

change contribution to total free energy of folding (AAGfold Elec) (for substitution by Leu),

and the thermodynamic entropic free energy change contribution to total free energy of

folding (AAGfold Entropy) (for substitution by Leu) was calculated. The results are shown in

Table 1 in Appendix D

Example 5: Identification of Amino Acid Positions for Substitution in the A. niger
Endo-beta-l ,4-glucanase Protein (SEQ ID NO: 2)

[00406] Endo-beta- 1,4-glucanase from niger (SEQ ID NO: 2) contains 6.2% by

weight Leu, 16.5% by weight branch chain amino acids, and 45.6% by weight essential

amino acids.

[00407] Figure 4A analyzes the amino acid content (by weight) of engineered proteins

generated by replacing all non-Leu amino acids that occur at amino acid positions identified

using different Leu likelihood thresholds from 0 to . Specifically, the weight fraction of

Leu, BCAAs, and EAAs in SEQ ID NO: 2 are shown. In the top panel, the likelihood

threshold for making amino acid replacements is presented on the X-axis. So the value 0.6

on the X-axis for example, represents an engineered protein sequence created by identifying

every amino acid position in SEQ ID NO: 2 having a Leu-likelihood score of at least 0.6 and

replacing all non-Leu amino acids appearing at one of those positions with a Leu amino acid

In the top panel, the fraction by weight of Leu, BCAA, and EAA in the protein following the

making of any necessary Leu replacements is shown on the Y-axis. In the bottom panel the

Y-axis indicates the total of number of Leu replacements made to a protein when every

amino acid position that has a given Leu likelihood score on the X-axis is occupied by a Leu

amino acid in the engineered protein. The top and bottom panels of Figure 4 present a

close-up view of the left end of the graphs (for Leu likelihood scores of 0 to 0.3) shown in

Figure 4A.

[00408] This analysis was repeated, but instead of assessing Leu likelihood to identify

amino acid positions for mutation the BCAA likelihood and hydrophobic amino acid

likelihood in the MSA data was used to identify amino acid positions, and then replaced

every non-Leu amino acid at an identified position replaced with a Leu amino acid. The

results are presented in Figure 4C (BCAA probability) and Figure 4D (position entropy).

As expected, these two less stringent screens lead to replacement of more non-Leu amino

acids with Leu at each likelihood cut off.



[00409] The same analysis was repeated, using position entropy instead of raw amino

acid likelihood to rank amino acid positions for substitution by Leu. Results obtained when

position entropy was calculated using the frequency of each amino acid at each position are

presented in Figure 5A and when position entropy was calculated using the frequency of

amino acid type at each position in Figure 5B.

[00410] The free energy of folding (∆ ∆ &, ) was also calculated for all possible single

amino acid mutations of non-Leu amino acids in SEQ ID NO: 2 to Leu, relative to the wild

type free energy of folding in SEQ ID NO: 2 . For each amino acid substitution, the positions

were then rank ordered based on their predicted effect on folding stability. The results are

shown in Figure 6 .

[0041 ] For each amino acid in SEQ ID NO: 2, the loop ID ( 1 = loop; 0 = non-loop),

Leu likelihood, BCAA likelihood, EA A likelihood, hydrophobic amino acid likelihood,

amino acid position entropy, amino acid type position entropy, total free energy of folding

(∆ ∆ (for substitution by Leu), the van der Waals free energy change contribution to total

free energy of folding (AAGfold VDVV ) (for substitution by Leu), the electrostatic free energy

change contribution to total free energy of folding (∆∆ ο Elec) (for substitution by Leu),

and the thermodynamic entropic free energy change contribution to total free energy of

folding (∆∆ ο Entropy) (for substitution by Leu) was calculated. The results are shown in

Table 2 in Appendix D .

Example 5: identification of Amino Acid Positions for Substitution in the niger 1,4-
beta-D-glucan ce!lobiohydro!ase Protein (SEQ ID NO: 3)

[00412] ,4-beta-D-glucan cellobiohydrolase from A. niger (SEQ ID NO: 3) contains

5 5% by weight Leu, 13.1% by weight branch chain amino acids, and 37.7% by weight

essential amino acids.

[004 3] Figure 7A analyzes the amino acid content (by weight) of engineered proteins

generated by replacing all non-Leu amino acids that occur at amino acid positions identified

using different Leu likelihood thresholds fr o 0 to . Specifically, the weight fraction of

Leu, BCAAs, and EAAs in SEQ ID NO: 3 are shown. In the top panel, the likelihood

threshold for making amino acid replacements is presented on the X-axis. So the value 0.6

on the X-axis, for example, represents an engineered protein sequence created by identifying

every amino acid position in SEQ ID NO: 3 having a Leu-likelihood score of at least 0.6 and

replacing all non-Leu amino acids appearing at one of those positions with a Leu amino acid.



In the top panel, the fraction by weight of Leu, BCAA, and EAA in the protein following the

making of any necessary Leu replacements is shown on the Y-axis. In the bottom panel the

Y-axis indicates the total of number of Leu replacements made to protein when every

amino acid position that has a given Leu likelihood score on the X-axis is occupied by a Leu

amino acid in the engineered protein. The top and bottom panels of Figure 7 present a

close-up view of the left end of the graphs (for Leu likelihood scores of 0 to 0.3) shown in

7A.

[00414] This analysis was repeated, but instead of assessing Leu likelihood to identify

amino acid positions for mutation the BCAA likelihood and hydrophobic amino acid

likelihood in the MSA data was measured to identify amino acid positions, and then every

non-Leu amino acid at identified positions was replaced with a Leu amino acid. The results

are presented in Figure 7C (BCAA likelihood) and Figure 7D (hydrophobic amino acid

likelihood). As expected, these two less stringent screens lead to replacement of more non-

Leu amino acids with Leu at each likelihood cut off

[0041 ] The same analysis was repeated, using position entropy instead of raw amino

acid likelihood to rank amino acid positions for substitution by Leu. Results obtained when

position entropy was calculated using the frequency of each amino acid at each position are

presented in Figure 8A and when position entropy was calculated using the frequency of

amino acid type at each position in Figure SB

[0041 6] The free energy of folding (AAGfo i ) f all possible single amino acid

mutations of non-Leu amino acids in SEQ ID NO: 3 to Leu, relative to the wild type free

energy of folding in SEQ ID NO: 3, was also calculated. For each amino acid substitution,

the positions were rank ordered based on their predicted effect on folding stability. The

results are shown in Figure 9 .

[00417] For each amino acid in SEQ ID NO: 3, the loop ID ( 1 = loop; 0 = non-loop),

Leu likelihood, BCAA likelihood, EAA likelihood, hydrophobic amino acid likelihood,

amino acid position entropy, amino acid type position entropy, total free energy of folding

(AAGfoid) (for substitution by Leu), the van der Waals free energy change contribution to total

free energy of folding (AAGfold VDW) (for substitution by Leu), the electrostatic free energy

change contribution to total free energy of folding (AAGfold Elec) (for substitution by Leu),

and the thermodynamic entropic free energy change contribution to total free energy of



folding (AAGfold Entropy) (for substitution by Leu) were calculated. The results are shown

in Table 3 in Appendix D.

Example 6: Identification of Amino Add Positions for Substitution the A. niger
Endo-l,4~beta-xylanase Protein (SEQ ID NO: 4)

[00418] Endo-1 ,4-beta-xytanase from A . niger (SEQ ID NO: 4) contains 2.2% by

weight Leu, 12 6% by weight branch chain amino acids, and 37.4% by weight essential

amino acids.

[00419] Fig re 1 A analyzes the amino acid content (by weight) of engineered

proteins generated by replacing all non-Leu amino acids that occur at amino acid positions

identified using different Leu likelihood thresholds from 0 to 1. Specifically, the weight

fraction of Leu, BCAAs, and EAAs in SEQ ID NO: 4 are shown. In the top panel, the

likelihood threshold for making amino acid replacements is presented on the X-axis. So the

value 0.6 on the X-axis, for example, represents an engineered protein sequence created by

identifying every amino acid position in SEQ ID NO: 4 having a Leu-likelihood score of at

least 0.6 and replacing all non-Leu amino acids appearing at one of those positions with a

Leu amino acid. In the top panel, the fraction by weight of Leu, BCAA, and EAA in the

protein following the making of any necessary Leu replacements is shown on the Y-axis. In

the bottom panel the Y-axis indicates the total of number of Leu replacements made to a

protein when every amino acid position that has a given Leu likelihood score on the X-axis is

occupied by a Leu amino acid in the engineered protein. The top and bottom panels of

Figure present a close-up view of the left end of the graphs (for Leu likelihood scores of

0 to 0.3) shown in Figure 10A.

[00420] This analysis was repeated, but instead of assessing Leu likelihood to identify

amino acid positions for mutation BCAA likelihood and hydrophobic amino acid likelihood

was measured in the MSA data to identify amino acid positions, and then very non-Leu

amino acid at identified positions was replaced with a Leu amino acid. The results are

presented in Figure OC (BCAA likelihood) and Figure 10D (hydrophobic amino acid

likelihood). As expected, these two less stringent screens lead to replacement of more non-

Leu amino acids with Leu at each likelihood cut off.

[0042 ] The same analysis was repeated, using position entropy instead of raw amino

acid likelihood to rank amino acid positions for substitution by Leu. Results obtained when

position entropy was calculated using the frequency of each amino acid at each position are



presented in Figure 1 A and when position entropy was calculated using the frequency of

amino acid type at each position in Figure 1ί B

[00422] The free energy of folding (∆ ∆ & ) for all possible single amino acid

mutations of non-Leu amino acids in SEQ ID NO: 4 to Leu, relative to the wild type free

energy of folding in SEQ ID NO: 4 was also calculated For each amino acid substitution, the

positions were rank ordered based on their predicted effect on folding stability. The results

are shown in Figure 12.

[00423] For each amino acid in SEQ D NO: 4, the loop ID ( = loop; 0 = non-loop),

Leu likelihood, BCAA likelihood, EAA likelihood, hydrophobic amino acid likelihood,

amino acid position entropy, amino acid type position entropy, total free energy of folding

(AAGfo d) (for substitution by Leu), the van der W a s free energy change contribution to total

free energy of folding (∆∆ ί ο VDW) (for substitution by Leu), the electrostatic free energy

change contribution to total free energy of folding (AAGfold Elec) (for substitution by Leu),

and the thermodynamic entropic free energy change contribution to total free energy of

folding (AAGfold Entropy) (for substitution by Leu) were calculated. The results are shown

in Table 4 in Appendix D.

Example 7: Identification of Amino Acid Positions for Substitution in the A. niger
Cellulose Binding Domain 1 Protein (SEQ ID NO: 5)

[00424] Cellulose binding domain 1 from A. niger (SEQ ID NO: 5) contains 3.0% by

weight Leu, 5.6% by weight branch chain amino acids, and 23.8% by weight essential amino

acids.

[00425] Figure O A analyzes the amino acid content (by weight) of engineered

proteins generated by replacing all non-Leu amino acids that occur at amino acid positions

identified using different Leu likelihood thresholds from 0 to 1. Specifically, the weight

fraction of Leu, BCAAs, and EAAs in SEQ ID NO: 5 are shown. In the top panel, the

likelihood threshold for making amino acid replacements is presented on the X-axis. So the

value 0.6 on the X-axis, for example, represents an engineered protein sequence created by

identifying every amino acid position in SEQ ID NO: 5 having a Leu-likelihood score of at

least 0.6 and replacing all non-Leu amino acids appearing at one of those positions with a

Leu amino acid. In the top panel, the fraction by weight of Leu, BCAA, and EAA in the

protein following the making of any necessary Leu replacements is shown on the Y-axis. In

the bottom panel the Y-axis indicates the total of number of Leu replacements made to a



protein when every amino acid position that has a given Leu likelihood score on the X-axis is

occupied by a Leu amino acid in the engineered protein. The top and bottom panels of

Figure 13B present a close-up view of the left end of the graphs (for Leu likelihood scores of

0 to 0.3) shown in Figure 13A.

[00426] This analysis was repeated, but instead of assessing Leu likelihood to identify

amino acid positions for mutation BCAA likelihood and hydrophobic amino acid likelihood

were measured in the MSA data to identify amino acid positions, and every non-Leu amino

acid at identified positions was replaced with Leu amino acid. The results are presented in

Figure 13C (BCAA likelihood) and Figure 13D (hydrophobic amino acid likelihood). As

expected, these two less stringent screens lead to replacement of more non-Leu amino acids

with Leu at each likelihood cut off.

[00427] The same analysis was repeated, using position entropy instead of ra amino

acid likelihood to rank amino acid positions for substitution by Leu. Results obtained when

position entropy was calculated using the frequency of each amino acid at each position are

presented in Figure 14A and when position entropy was calculated using the frequency of

amino acid type at each position in Figure 14B.

[00428] The free energy of folding (AAG d) f all possible single amino acid

mutations of non-Leu amino acids in SEQ ID NO: 5 to Leu, relative to the wild type free

energy of folding in SEQ ID NO: 5 was also computed. For each amino acid substitution, the

positions were rank ordered based on their predicted effect on folding stability. The results

are shown in Figure 15.

[00429] For each amino acid i SEQ D NO: 5, the loop ID ( : : loop; 0 non-loop),

Leu likelihood, BCAA likelihood, EAA likelihood, hydrophobic amino acid likelihood,

amino acid position entropy, amino acid type position entropy total free energy of folding

(∆∆ (for substitution by Leu), the van der Waals free energy change contribution to total

free energy of folding (AAGfold VDW) (for substitution by Leu), the electrostatic free energy

change contribution to total free energy of folding (AAGfold Elec) (for substitution by Leu),

and the thermodynamic entropic free energy change contribution to total free energy of

folding (AAGfold Entropy) (for substitution by Leu) were calculated. The results are shown

in Table 5 in Appendix D.

Example 8: Ideu ! ati u of Amino Acid Positions for Substitution i ne i niger
Carbohydrate Binding Module 20 Protein (SEQ ID NO: 6)



[00430] Carbohydrate binding module 20 protein from niger (SEQ ID NO: 6)

contains 5 7% by weight Leu, 17.2% by weight branch chain amino acids, and 44 6% by

weight essential amino acids.

[0043 Figure 6A analyzes the amino acid content (by weight) of engineered

proteins generated by replacing all non-Leu amino acids that occur at amino acid positions

identified using different Leu likelihood thresholds from 0 to 1. Specifically, the weight

fraction of Leu, BCAAs, and EAAs in SEQ D NO: 6 are shown. In the top panel, the

likelihood threshold for making amino acid replacements is presented on the X-axis. So the

value 0 6 on the X-axis, for example represents an engineered protein sequence created by

identifying every amino acid position in SEQ ID NO: 6 having a Leu-likelihood score of at

least 0.6 and replacing all non-Leu amino acids appearing at one of those positions with a

Leu amino acid. In the top panel, the fraction by weight of Leu, BCAA, and EAA in the

protein following the making of any necessary Leu replacements is shown on the Y-axis. In

the bottom panel the Y-axis indicates the total of number of Leu replacements made to a

protein when every amino acid position that has a given Leu likelihood score on the X-axis is

occupied by a Leu amino acid in the engineered protein. The top and bottom panels of

Figure 16B present a close-up view of the left end of the graphs (for Leu likelihood scores of

0 to 0 3) shown in Figure 16A.

[00432] This analysis was repeated, but instead of assessing Leu likelihood to identify

amino acid positions for mutation BCAA likelihood and hydrophobic amino acid likelihood

were measured in the MSA data to identify amino acid positions, and every non-Leu amino

acid at identified positions was replaced with a Leu amino acid. The results are presented in

Figure 16C (BCAA likelihood) and Figure 16D (hydrophobic amino acid likelihood). As

expected, these two less stringent screens lead to replacement of more non-Leu amino acids

with Leu at each likelihood cut off.

[00433] Replacing non-Leu residues with Leu residues increases the Leu conten t of a

reference secreted protein, as well as the BCAA and EAA content. An alternative way to

increase the BCAA and EAA content simultaneously is to increase the Val or e content of

the reference secreted protein. To generate engineered proteins comprising increased Va or

e content amino acid positions in Carbohydrate binding module 20 protein were identified

based on Val likelihood or l e likelihood. Figure 17A analyzes the amino acid content (by

weight) of engineered proteins generated by replacing ail non-Ile amino acids that occur at

amino acid positions identified using different e likelihood thresholds from 0 to 1



Specifically, the weight fraction of e, BCAAs, and EAAs in SEQ ID NO: 6 are shown. In

the top panel, the likelihood threshold for making amino acid replacements is presented on

the X-axis. So the value 0 6 on the X-axis, for example, represents an engineered protein

sequence created by identifying every amino acid position in SEQ ID NO: 6 having an e-

likelihood score of at least 0.6 and replacing all non-I!e amino acids appearing at one of those

positions with an e amino acid. In the top panel, the fraction by weight of e, BCAA, and

EAA in the protein following the making of any necessary l e replacements is shown on the

Y-axis. In the bottom panel the Y-axis indicates the total of number of e replacements

made to a protein when every amino acid position that has a given He likelihood score on the

X-axis is occupied by an l e amino acid in the engineered protein. The top and bottom panels

of Figure 7B present a close-up view of the left end of the graphs (for lie likelihood scores

of 0 to 0.3) shown in Figure 17.4.

[00434] Figures 17C and 17D present a corresponding analysis for Val replacement.

Figure 17C analyzes the amino acid content (by weight) of engineered proteins generated by

replacing all non-Val amino acids that occur at amino acid positions identified using different

Val likelihood thresholds fr o 0 to 1. Specifically, the weight fraction of Val, BCAAs, and

EAAs in SEQ ID NO: 6 are shown. In the top panel, the likelihood threshold for making

amino acid replacements is presented on the X-axis. So the value 0.6 on the X-axis, for

example, represents an engineered protein sequence created by identifying ever}' amino acid

position in SEQ ID NO: X having a Va - ike ihood score of at least 0.6 and replacing ail non-

Val amino acids appearing at one of those positions with a Va amino acid. In the top panel,

the fraction by weight of Val, BCAA, and EAA in the pro tein following the making of any

necessary Val replacements is shown on the Y-axis. In the bottom panel the Y-axis indicates

the total of number of Va replacements made to a protein when every amino acid position

that has a given Val likeiihood score on the X-axis is occupied by a Val amino acid in the

engineered protein. The top and bottom panels of Figure 17D present a close-up view of the

left end of the graphs (for e likeiihood scores of 0 to 0.3) shown in Figure 17C.

[00435] For some uses it may be desirable to increase the proportion of a non-BCAA

and in some cases of a non-EAA in an engineered secreted protem. Arginine is a

conditionally nonessential amino acid, meaning most of the time it ca be manufactured by

the human body, and does not need to be obtained directly through the diet. The amino acid

arginine is known to have a large number of health benefits. See Wu et al. "Arginine

metabolism and nutrition in growth health, and disease". Amino Acids (2009) 37:153-168.



AND Wu, G "Functional Amino Acids in Growth, Reproduction, and Health" Adv. Nutr

(20 0) : 3 -37. A similar approach was applied to increasing the Arg content of

Carbohydrate binding module 20 protein. Figure 1 analyzes the amino acid content (by

weight) of engineered proteins generated by replacing ail non-Arg amino acids that occur at

amino acid positions identified using different Arg likelihood thresholds from 0 to 1.

Specifically, the weight fraction of Arg, BCAAs, and EAAs in SEQ ID NO: 6 are shown. In

the top panel, the likelihood threshold for making amino acid replacements is presented on

the X-axis. So the value 0.6 on the X-axis, for example, represents an engineered protein

sequence created by identifying every amino acid position in SEQ ID NO: 6 having an Arg-

likelihood score of at least 0,6 and replacing all non-Arg amino acids appearing at one of

those positions with an Arg amino acid. In the top panel, the fraction by weight of Arg,

BCAA, and EAA in the protein following the making of any necessary Arg replacements is

shown on the Y-axis. In the bottom panel the Y-axis indicates the total of number of Arg

replacements made to a protein when ever}' amino acid position that has a given Arg

likelihood score on the X-axis is occupied by an Arg amino acid in the engineered protein.

The top and bottom panels of 18B present a close-up view of the left end of the

graphs (for Arg likelihood scores of 0 to 0.3) shown in Figure 18A.

[00436] This analysis was repeated, but instead of assessing Arg likelihood to identify

amino acid positions for mutation positive amino acid (R, , H) likelihood and charged

amino acid (R, K, H, D, E) likelihood were measured in the MSA data to identify amino acid

positions, and then every non-Arg amino acid at identified positions was replaced with an

Arg amino acid. The results are presented in Figure 18C (positive amino acid likelihood)

and Figure 18D (charged amino acid likelihood). As expected, these two less stringent

screens lead to replacement of more non-Arg amino acids with Arg at each likelihood cut off.

[00437] The Leu replacement analysis was repeated, using position entropy instead of

ra amino acid likelihood to rank amino acid positions for substitution by Leu. Results

obtained when position entropy was calculated using the frequency of each amino acid at

each position are presented in Figure 19A and when position entropy was calculated using

the frequency of amino acid type at each position in Figure 1 B.

[00438] The free energy of folding (∆ ∆ ¾ ) for all possible single amino acid

mutations of non-Leu amino acids in SEQ ID NO: 6 to Leu, relative to the wild type free

energy of folding in SEQ ID NO: 6 was also computed. For each amino acid substitution, the



positions were rank ordered based on their predicted effect on folding stability. The results

are s own Figure 20.

[00439] The following list presents the percentage of the mutations to Leucine, Valine,

isoleucine, or Arginine that are predicted to have a favorable effect on the relative free energy

of folding, that are driven by van der Waals (vdw), electrostatic (elec), and entropic free

energy changes:

Leu: 75.0% vdw, 11.3% elec, 13 7% entropic free energy;

Val: 45. 1% vdw, 2 1 0% elec, 33.9% entropic free energy;

e : 72 0% vdw 12.0% elec, 16.0% entropic free energy; and

Arg: 86 .3% vdw, 10.0% elec, 3.7% entropic free energy.

[00440] it is interesting to note that there is a significant degree of variabil ity in the

major free energy component for any given amino acid mutation, as well as between

mutations to different amino acids. Most mutations are favorable due to improved vdw

folding energies, but a noiitrivial number of mutations are predicted to be favorable due to

favorable changes in electrostatic and entropic free energies, especially in the case of Valine.

This suggests that there are more strategies available when trying to optimize for higher

valine concentrations by differentially affecting the relative free energy of folding

components. In this case, the importance of the entropic free energy contributions to the

overall relative free energy of folding is consistent with what is expected given the number of

rotatable bonds present in each amino acid side chain (Leu = 2, Val = 1, lie = 2, Arg = 4).

Replacement of a highly flexible amino acid with a less flexible one results in a favorable

relative change in the entropic free energy of folding.

[00441] The free energy of folding (∆∆ & ) for ail possible single amino acid

mutations of non-lie amino acids in SEQ ID NO: 6 to l e, relative to the wild type free energy

of folding in SEQ ID NO: 6 was also computed. For each amino acid substitution, we then

rank ordered the positions based on their predicted effect on folding stability. The results are

shown in Figure 21.

[00442] The free energy of folding (∆∆ ) for all possible single amino acid

mutations of non-Va amino acids in SEQ ID NO: 6 to Val, relative to the wild type free

energy of folding in SEQ ID NO: 6 was also computed. For each amino acid substitution, we

then rank ordered the positions based on their predicted effect on folding stability The

results are shown in Figure 22.

.>



[00443] The free energy of folding (∆ ∆ &, ) for all possible single amino acid

mutations ofnon-Arg amino acids in SEQ ID NO: 6 to Arg, relative to the wild type free

energy of folding in SEQ ID NO: 6 was also computed. For each amino acid substitution, we

then rank ordered the positions based on their predicted effect on folding stability. The

results are shown in Figure 23.

[00444] For each amino acid in SEQ ID NO: 6, the loop ID ( 1 = loop; 0 = non-loop),

Leu likelihood, BCAA likelihood, EA A likelihood, hydrophobic amino acid likelihood,

amino acid position entropy, amino acid type position entropy, total free energy of folding

(∆ ∆ ) (for substitution by Leu), the van der Waals free energy change contribution to total

free energy of folding (AAGfold VDW) (for substitution by Leu), the electrostatic free energy

change contribution to total free energy of folding (∆∆ ο Elec) (for substitution by Leu),

and the thermodynamic entropic free energy change contribution to total free energy of

folding (AAGfold Entropy) (for substitution by Leu) was calculated. The results are shown in

Table 6A in Appendix D.

[00445] For each amino acid in SEQ ID NO: 6, the loop ID ( 1 = loop; 0 = non-loop),

e likelihood, BCAA likelihood, EAA likelihood, hydrophobic amino acid likelihood, amino

acid position entropy, amino acid type position entropy , total free energy of folding (AAGfoid

(for substitution by He), the van der Waals free energy change contribution to total free

energy of folding (AAGfold VDW) (for substitution by He), the electrostatic free energy

change contribution to total free energy of folding (∆∆ ο Elec) (for substitution by He),

and the thermodynamic entropic free energy change contribution to total free energy of

folding (∆∆ ο Entropy) (for substitution by e) was calculated. The results are shown in

Table 6B in Appendix D.

[00446] For each amino acid in SEQ ID NO: 6, the loop ID ( 1 loop; 0 non-loop),

Val likelihood, BCAA likelihood, EAA likelihood, hydrophobic amino acid likelihood,

amino acid position entropy, amino acid type position entropy , total free energy of folding

( Gfo d) (for substitution by Val), the van der Waals free energy change contribution to total

free energy of folding (AAGfold VDW) (for substitution by Val), the electrostatic free energy

change contribution to total free energy of folding (AAGfold Elec) (for substitution by Val),

and the thermodynamic entropic free energy change contribution to total free energy of

folding (AAGfold Entropy) (for substitution by Val) was calculated. The results are shown in

Table 6C in Appendix D .



[00447] For each amino acid in SEQ ID NO: 6, the loop ID ( 1 = loop; 0 = non-loop),

Arg likelihood, positive AA likelihood, charged AA likelihood, amino acid position entropy,

amino acid type position entropy, total free energy of folding ∆∆ (f° substitution by

Arg), the van der Waals free energy change contribution to total free energy of folding

(AAGfold VDW) (for substitution by Arg), the electrostatic free energy change contribution

to total free energy of folding (AAGfold Elec) (for substitution by Arg), and the

thermodynamic entropic free energy change contribution to total free energy of folding

(AAGfold Entropy) (for substitution by Arg) was calculated. The results are shown in Table

6D in Appendix D

Example 9: identification of Amino Acid Positions for Substitution i the niger
Glucosidase Fibronectin Type III Domain Protein (SEQ ID NO: 7)

[00448] Glucosidase fibronectin type III domain from A. niger (SEQ ID NO: 7)

contains 9.9% by weight Leu, 21.5% by weight branch chain amino acids, and 44.5% by

weight essential amino acids.

[00449] Figure 24A analyzes the amino acid content (by weight) of engineered

proteins generated by replacing all non-Leu amino acids that occur at amino acid positions

identified using different Leu likelihood thresholds from 0 to 1. Specifically, the weight

fraction of Leu, BCAAs, and EAAs in SEQ ID NO: 7 are shown. In the top panel, the

likeiihood threshold for making amino acid replacements is presented on the X-axis. So the

value 0.6 on the X-axis, for example, represents an engineered protein sequence created by

identifying every amino acid position in SEQ ID NO: 7 having a Leu-likelihood score of at

least 0.6 and replacing all non-Leu amino acids appearing at one of those positions with a

Leu amino acid. In the top panel, the fraction by weight of Leu, BCAA, and EAA in the

protein following the making of any necessary Leu replacements is shown on the Y-axis. In

the bottom panel the Y-axis indicates the total of number of Leu replacements made to a

protein when every amino acid position that has a given Leu likeiihood score on the X-axis is

occupied by a Leu amino acid in the engineered protein. The top and bottom panels of

Fig re 24B present a close-up view of the left end of the graphs (for Leu likelihood scores of

0 to 0.3) shown in Figure 24A.

[00450] This analysis was repeated, but instead of assessing Leu likelihood to identify

amino acid positions for mutation BCAA likelihood and hydrophobic amino acid likeiihood

was measured in the MSA data to identify amino acid positions, and every non-Leu amino

acid at identified positions was replaced with a Leu amino acid. The results are presented in



Figure 24C (BCAA likelihood) and Figure 24D (hydrophobic amino acid likelihood). As

expected, these two less stringent screens lead to replacement of more non-Leu amino acids

with Leu at each likelihood cut off.

[0045 1] The same analysis was repeated, using position entropy instead of raw amino

acid likelihood to rank amino acid positions for substitution by Leu. Results obtained when

position entropy was calculated using the frequency of each amino acid at each position are

presented in Figure 25A and when position entropy was calculated using the frequency of

amino acid type at each position in Figure 25B.

[00452] The free energy of folding (AAGf d) for all possible single amino acid

mutations of non-Leu amino acids in SEQ ID NO: 7 to Leu, relative to the wild type free

energy of folding in SEQ ID NO: 7 was also calculated. For each amino acid substitution, the

positions were rank ordered based on their predicted effect on folding stability. The results

are shown in Figure 26.

[00453] For each amino acid in SEQ ID NO: 7, the loop ID ( 1 = loop; 0 = non-loop),

Leu likelihood, BCAA likelihood, EAA likelihood, hydrophobic amino acid likelihood,

amino acid position entropy, amino acid type position entropy, total free energy of folding

( Gfo d) (for substitution by Leu), the van der Waals free energy change contribution to total

free energy of folding (AAGfold VDW) (for substitution by Leu), the electrostatic free energy

change contribution to total free energy of folding (AAGfold Elec) (for substitution by Leu),

and the thermodynamic entropic free energy change contribution to total free energy of

folding (AAGfold Entropy) (for substitution by Leu) was calculated. The results are shown in

Table 7 in Appendix D.

Example 10: Identification of Amino Acid Positions for Substitution i the T. Reesei
Hydrophobic I Protein (SEQ ID NO: 8)

[00454] Hydrophobin I protein from T. Reesei (SEQ ID NO: 8) contains 10.5% by

weight Leu, 22 5% by weight branch chain amino acids, and 35.2% by weight essential

amino acids.

[00455] Figure 27A analyzes the amino acid content (by weight) of engineered

proteins generated by replacing all non-Leu amino acids that occur at amino acid positions

identified using different Leu likelihood thresholds from 0 to . Specifically, the weight

fraction of Leu, BCAAs, and EAAs in SEQ ID NO: 8 are shown. In the top panel, the

likelihood threshold for making amino acid replacements is presented on the X-axis. So the



value 0.6 on the X-axis, for example, represents an engineered protein sequence created by

identifying every amino acid position in SEQ ID NO: 8 having a Leu-likelihood score of at

least 0,6 and replacing all non-Leu amino acids appearing at one of those positions with a

Leu amino acid. In the top panel, the fraction by weight of Leu, BCAA, and EAA in the

protein following the making of any necessary Leu replacements is shown on the Y-axis. In

the bottom panel the Y-axis indicates the total of number of Leu replacements made to a

protein when ever amino acid position that has a given Leu likelihood score on the X-axis is

occupied by a Leu amino acid in the engineered protein. The top and bottom panels of

Figure 27B present a close-up view of the left end of the graphs (for Leu likelihood scores of

0 to 0.3) shown in Figure 27A.

[00456] This analysis was repeated, but instead of assessing Leu likelihood to identify

amino acid positions for mutation BCAA likelihood and hydrophobic amino acid likelihood

was measured in the MSA data to identity amino acid positions, and then every non-Leu

amino acid at identified positions was replaced with a Leu amino acid. The results are

presented in Figure 27C (BCAA likelihood) and Figure 27D (hydrophobic amino acid

likelihood). As expected, these two less stringent screens lead to replacement of more non-

Leu amino acids with Leu at each likelihood cut off.

[00457] The same analysis was repeated, using position entropy instead of raw amino

acid likelihood to rank amino acid positions for substitution by Leu. Results obtained when

position entropy was calculated using the frequency of each amino acid at each position are

presented in Figure 28A and when position entropy was calculated using the frequency of

amino acid type at each position in Figure 28B.

[00458] The free energy of folding (∆∆ & ) for ail possible single amino acid

mutations of non-Leu amino acids in SEQ ID NO: X to Leu, relative to the wild type free

energy of folding in SEQ ID NO: 8 was also computed. For each amino acid substitution, we

then rank ordered the positions based on their predicted effect on folding stability. The

results are shown in Figure 29.

[00459] For each amino acid in SEQ ID NO: 8, the loop ID ( 1 = loop; 0 = non-loop),

Leu likelihood, BCAA likelihood, EAA likelihood, hydrophobic amino acid likelihood,

amino acid position entropy, amino acid type position entropy, total free energy of folding

Gfo ) (for substitution by Leu), the van der Waals free energy change contribution to total

free energy of folding (∆∆ ί VDW) (for substitution by Leu), the electrostatic free energy



change contribution to total free energy of folding (AAGfold Elec) (for substitution by Leu),

and the thermodynamic entropic free energy change contribution to total free energy of

folding (AAGfold Entropy) (for substitution by Leu) were calculated. The results are shown

in Table 8 in Appendix D.

Example 11: Identification of Amino Add Positions for Substitution in the T, Reesei
Hydrophobic I Protein (SEQ ID NO: 9)

[00460] Hydrophobin II protein from T. Reesei (SEQ ID NO: 9) contains .0% by

weight Leu, 25.6% by weight branch chain amino acids, and 49.2% by weight essential

amino acids.

[00461] Figure 30A analyzes the amino acid content (by weight) of engineered

proteins generated by replacing all non-Leu amino acids that occur at amino acid positions

identified using different Leu likelihood thresholds from 0 to . Specifically, the weight

fraction of Leu, BCAAs, and EAAs in SEQ ID NO: 9 are shown. In the top panel, the

likelihood threshold for making amino acid replacements is presented on the X-axis. So the

value 0.6 on the X-axis, for example, represents an engineered protein sequence created by

identifying every amino acid position in SEQ ID NO: 9 having a Leu-likelihood score of at

least 0.6 and replacing all non-Leu amino acids appearing at one of those positions with a

Leu amino acid. In the top panel, the fraction by weight of Leu, BCAA, and EAA in the

protein following the making of any necessary Leu replacements is shown on the Y-axis. In

the bottom panel the Y-axis indicates the total of number of Leu replacements made to a

protein when every amino acid position that has a given Leu likelihood score on the X-axis is

occupied by a Leu amino acid in the engineered protein. The top and bottom panels of

Figure 30B present a close-up view of the left end of the graphs (for Leu likelihood scores of

0 to 0.3) shown in Figure 3 A.

[00462] This analysis was repeated, but instead of assessing Leu likelihood to identify

amino acid positions for mutation BCAA likelihood and hydrophobic amino acid likelihood

were measured in the MSA data to identify amino acid positions, and then every non-Leu

amino acid at identified positions was replaced with a Leu amino acid. The results are

presented in Figure 30C (BCAA likelihood) and Figure 30 ) (position entropy). As

expected, these two less stringent screens lead to replacement of more non-Leu amino acids

with Leu at each likelihood cut off.



[00463] The same analysis was repeated, using position entropy instead of raw amino

acid likelihood to rank amino acid positions for substitution by Leu. Results obtained when

position entropy was calculated using the frequency of each amino acid at each position are

presented in Figure 3 1A and when position entropy was calculated using the frequency of

amino acid type at each position in Figure 3 1 .

[00464] The free energy of folding (∆ ∆ &, ) for all possible single amino acid

mutations of non-Leu amino acids in SEQ ID NO: 9 to Leu, relative to the wild type free

energy of folding in SEQ ID NO: 9 was also computed. For each amino acid substitution, the

positions were rank ordered based on their predicted effect on folding stability. The results

are shown in 32.

[00465] For each amino acid in SEQ ID NO: 9, the loop ID ( 1 = loop; 0 = non-loop),

Leu likelihood, BCAA likelihood, EA A likelihood, hydrophobic amino acid likelihood,

amino acid position entropy, amino acid type position entropy, total free energy of folding

(∆ ∆ (for substitution by Leu), the van der Waals free energy change contribution to total

free energy of folding (AAGfold VDVV ) (for substitution by Leu), the electrostatic free energy

change contribution to total free energy of folding (∆∆ ο Elec) (for substitution by Leu),

and the thermodynamic entropic free energy change contribution to total free energy of

folding (∆∆ ο Entropy) (for substitution by Leu) was calculated. The results are shown in

Table 9 in Appendix D .

Example 12: Amino Acid Selection Algorithm

[00466] The analyses of position amino acid likelihood, position entropy, mutation

effect on relative folding free energy, and secondary structure type can be combined to screen

for and identify amino acids in reference secreted proteins to mutate to more nutritive amino

acid types, such as Leu. In effect, the selection and ranking procedure is a multiobjective

optimization problem. Multiple different objectives can be attained by designing engineered

proteins using these factors: high amino acid likelihood (AALike), high amino acid type

likelihood (AATLike), high position entropy (Sp0s ) , high amino acid type position entropy

(SAATPOS) , relative free energy of folding ( Gfol ) , a secondary structure identity

(LoopID). It is also possible toselect positions that maximize all or a subset of objectives

simultaneously. To this end, aggregate objective functions that score each mutation based on

their individual objective scores were constructed. When ranking possible mutation sites for a

given protein, in order to directly compare two objective functions and/or add them together



with controlled weighting, the distribution of values was mapped onto the range [0-1 ] by

shifting the minimum value to 0 and normalizing all values by the maximum value. Note that

in the case of Gfoid the minimum value was mapped onto 1 (as negative values are

favorable) and the maximum value defined to be 1, as a cutoff to limit consideration to

positions with AAG id < 1 . In addition to all the single objective functions, eleven exemplary

aggregate objective functions are:

[00467] ( 1) ~ AAlike + AAG

AATlike + ~ AAG d

[00469] (3) ~ AAlike + ~ AATlike +

[00470] (4) · ~ ,

[0047 1] (5) \SAAT + \AAG
FOLD

[00472] (6) LoopiD + ~ ΑΑ ά

[00473] (7) AAlike + AAGf d + LoopiD

[00474] (8) AAlike + AATlike + - AAG d + ~ LoopiD

[00475] (9) - AATlike + - AAG d + - LoopiD

[00476] ( 0) ~ Spo + AAGfoid + LoopiD

[00477] ( ) \ SAA P + AAG + ~ LoopiD

[00478] The first six functions select for positions that have favorable effects on

folding stability and either high amino acid likelihoods [(1), (2), and (3)], high position



entropies [(4) and (5)], or are structurally plastic loop positions (6). The seventh through

eleventh objective functions select for loop positions with favorable, relative folding energies

and either high amino acid likelihoods [(7), (8) and (9)] or position entropies [(10) and ( 11)].

In order to enrich a secreted protein for a particular amino acid, the top set of positions that

rank highly according to the desired objective function 1- are selected and those amino

acids mutated to generate an engineered protein.

[00479] Below are example sequences for cellulose binding domain 1 (CB (SEQ

ID NO: 5) mutations ranking ail 36 positions according to objective function 3 using Leucine

as the target amino acid and branched chain amino acids as the amino acid type:

[004 80] Leulike + BCAAlike + AAG .

[00481] Remapping all values onto a common range, [0, 1], as described above, and

ranking according to the aggregate objective function gives the rank ordered list (excluding

all those positions with AAGfoid > kcal/mol or cysteine residues involved in intramolecular

disulfide bonds) presented in Table 10.

[00482]

Table

Position Score 3

0.773

28 0.443

4 0.421

6 0.333

:-. 0.268

30 0.223

2 0.221

24 0.192

0.186

7 0.176
1 · Ί

31 0.173
- > (V A'

11 0.161
I!!!!!!!!!! 0.147

17 0.118
: n

16 0.117



4 0.107
23 0.107

3 0.102
9 0.101

. 0.101
34 0.042

[00483] Note that the top hit, position 36, is already a Leucme, so no mutation need be

performed at this site. Thus, in order to increase the Leucine concentration to 1% (the

native sequence is approximately 3% Leucine) 3 mutations are required, and this analysis

suggests positions E28, A4, and G6. The resulting engineered protein has the sequence of

SEQ X) NO: 10 .

[00484] To increase the Leucme concentration to -22%, 7 mutations are required, and

this analysis suggests positions E28, A4, G6 V20, A30, Y27, and T26. The resulting

engineered protein has the sequence of SEQ D NO: .

[00485] To increase the Leucine concentration to - 3 , 0 mutations are required, and

this analysis suggests positions E28, A4, G6, V20, A30, Y27, T26, N29, T24, and T18. The

resulting engineered protein has the sequence of SEQ D NO: .

[00486] Finally, to increase the Leucine concentration to -42%, 4 mutations are

required, and this analysis suggests positions E28, A4, G6, V20, A30, Y27, T26, N29, T24,

T18, Q7, A , Y3 , and Y32. The resulting engineered protein has the sequence of SEQ ID

NO: 13.

[00487] Tables , 12, and 3 show the equivalent rank ordered lists found when using

Leucine as the target amino acid, branched chain amino acids as the amino acid type, and

objective functions 1 through , as defined above. To increase the Leucine concentration to

- 1%, the top 3 positions from the position lists in Tables , 12, and 13, that are not already

Leucine in CBDl (SEQ ID NO: 5), may be selected. Thus, to select for positions with

favorable relative free energies of folding and high amino acid likelihoods, using the

objective function 1, 2, or 3 rankings is appropriate. To select for positions with favorable

relative free energies of folding and high position entropies or loop positions, using objective

function 4, 5, or 6 rankings would be appropriate. To select for positions with favorable,

relative folding energies and either high amino acid likelihoods or position entropies, using

objective function 7, 8, or 9 rankings or objective function 0 or rankings, respectively,

would be appropriate.



Table 11: Additional Objective Function Rankings (1-4) for CBDI

Position Score 1 Position Score 2 Position Score 3 Position Score 4
36 0 660 36 0.660 .773 I 0.866
6 0.500 4 0.513 2 0.443 28 0.788
4 0.'l ¾ ¾ 0.512 .: 0.71

2 0.456 0.500 6 0.333 30 0.711
30 0331 0.402 20 0 .2 ]. : 0.654
29 0.2.91 30 0.335 30 0.223 27 0.647

0 5 : 0.319 2. 7 20 0.637
20 0.261 26 0.301 26 0.202 26 0.620

0.2.59 2.9 0.291 2.-i o 3 0.588
32 0.249 24 0.287 24 0.192 11 0.553
24 0.246 18 0.269 3,3 0 .1 6 24 0.552
5 0.220 7 0.265 7 0.176 16 0.521

0.2 5 1 0.262 0 .. 4 23 0.487
27 0.196 3 0.260 31 0.173 31 0.475
26 0.194 32 0.250 32 0 . 6 21 0.447
17 0.176 11 0.225 11 0.161 14 0.415

0.:l 7=1 !!!!!!!!l!!!!!! 0.221 5 0 . 29 0.407
3 0.172 17 0.177 17 0.118 5 0.400

14 0.158 3 0.174 .i 1 0.370
33 0.152 16 0.173 16 0.117 36 0.361

0.152 14 0.160 14 0 .10 .' 33 0.328
1 0.148 33 0.152 23 0.107 17 0.322

2 .·. 0.1 . 0 .1 2 33 0 .102 . 0.316
11 0.119 2 0.150 9 0.101 1 0.291
1 0.113 23 0.114 21 . fi 9 0.159

34 0.062 34 0.061 34 0.042 12 0.141

T ;ab e 12: A )biective Function Rankings 5-8) for CBDI
Position Score 5 Position Score 6 Position Score 7 Position :Score 8

30 v .i : .000 r 0 .· 0.830
6 0.79 4 0.866 6 0.667 28 0.582
4 0.784 30 '.' 8 31 4 0.657 4 0.566
3 0.669 28 0.804 28 0.637 6 0.500

0.65 1 . 5 0 554 20 0.451
8 0.646 20 0.761 7 0.51 0 30 0.417

0.618 31 .759 20 0.50 v 27 0.416
16 0.605 32 0.748 31 0.506 26 0.401
:.·'·: 0.578 24 ? - - 3.: 0.500 24 0.394

2 0.565 5 0.720 24 0.497 18 0.390
.560 18 . 5 0 5 0.382

21 0.502 2 0.691 18 0.477 1 0.381
. . .483 27 0 0 4 27 0.464 31 0.380
2.9 0.385 3 0.669 26 0.462 2 0.376



:: : 0 3 3 3 0 G . 3 5 . j

3 3 0.365 3 3 0.652 3 3 0.435 3 0.338

. 0.6 - . . 0 , : 0 0

17 0.321 1 0.613 2 3 0.421 3 3 0.326

0 0 53 J :!.-10' . ) . 2 5

7 0.308 3 4 0.560 3 4 0.375 34 0.282

r . ν . .- 1 1 0 2 - o ;-o

14 0.263 2 9 0.291 2 9 0.194 29 0.146

5 2 3 - i 0 . .75 o .: : 0 . 0

1 2 0.200 16 0.171 16 0.116 17 0.089

0 :!fj.-l : -3 o o . o if- .'.
3 6 0.161 9 0.152 9 0.101 14 0.080

Tab e 3 Additional Ob ert

Position Score 9 Position Score 10 Position Score 1 1

0 3 o . :; : o ii
4 0.675 2 8 0.859 6 0.865

. Ά . 0 303 111111111111111 0.856

6 0.667 3 0 0.807 3 0.779

. ϋ ΰ 13 .7 7 0 13 0.767

3 0 0.556 2 7 0.765 28 0.764

:. 0.5-1''; 2 0.753 20 0.746

2 6 0.534 2 6 0.746 26 0.718

; ·; ο. ·2 0.73 .7 10

18 0.513 24 0.701 24 0.706

111111111111 0 5 . ::3 .6 5 8 0.668

1 0.508 3 0.650 23 0.584

0.506 2 . 0.5 . 76

3 2 0.500 5 0.600 1 0.553

111111111111 0 .4 . 0.5 0 .5 1

3 0.449 3 6 0.574 7 0.538

0 ΐ 0.552 0.522

2 1 0.433 3 0.544 5 0.491

2 . 0 o :: ?, 0.441

3 4 0.374 3 4 0.417 16 0.403

.? .? ' 0.402

2 9 0.194 1 1 0.369 2 2 0.328

1 1 0 . 5 0 0.3 . 0.322

17 0.118 14 0.277 29 0.257

0.1 S :?¾ a.: 7 : 0 . 4

14 0.107 17 0.215 14 0.175



Example 13. Selectiosi and design of engineered secreted protem from Bacillus subtilis

To demonstrate the engineering of secreted polypeptides for enriched amino acid content, we

chose a microorganism known to secrete protein at high levels Bacillus subtilis. SEQID-

45001 was identified a major secreted protein in Bacillus subtilis. Using sequence

conservation and crystal structure data for SEQID-45001, we identified contiguous regions

within each protein that were predicted to be tolerant to mutations without negatively

affecting the structural stability of the protein and/or the ability of the host organism to

secrete the protein.

We analyzed the secondary structure of SEQID-45001 reported in the structural protein

databank entry 1UA7. We identified 9 loop regions within the sequence of the protein that

are not part of an a-helix or a β-sheet. These loop regions are defined by the following amino

acid residues: 73-76, 130-133, 147-152, 157-161, 189-192, 222-227, 239-244, 283-286, 291-

298, 305-308, 318-323, 336-340, 356-360, 365-368, 387-392, 417-421, 428-432, 437-442,

and 464-466. Loop regions less than 4 amino acids in length were not considered for

mutation.

Conservation of sequence over evolutionary space was also considered for identifying

positions amenable for engineering while maintaining structural stability and secretion

competency. Positions that are less conserved within a family of homologous sequences are

inherently variable and likely more amenable to mutation without affecting activity which is

intrinsically tied to structure. To find positions that are less conserved, we downloaded the

alignment of the pfam00128 from the NCBI Conserved Domain Database which contains 3 1

protein sequences including the SEQID-45001 catalytic domain (Marchler-Bauer A., Zheng

C , Chitsaz F., Derbyshire M. K., Geer L. Y. Geer R C , Gonzales N . R., Gwadz M.,

Hurwiiz D. I., Lanczycki C. J., Lu F., Lu S., Marchler G. FL, Song J . S., Thanki N.,

Yamashita R. A., Zhang D., and S. H. Bryant. Nucleic Acids Res. (2013) 41:D348-52). We

also performed a PSI-BLAST search of the NCBI protein reference sequence database (Pruitt

. D., Tatusova T., and D. R. Magiott. Nucleic Acids Res. (2005) 33:D501-504) using

SEQID-45001 and obtained 500 sequences homologous to SEQID-45001. In both cases, a

single iteration was performed using the BLOSUM62 position specific scoring matrix, a gap

penalty of - 1 , a gap extension penalty of -1, and an alignment inclusion e-value cutoff of

0.005 (Altschul S. F., Nucleic Acids Res. (1997) 25:3389-3402). All protein sequence

alignments were used to generate position-specific scoring matrices (PSSM) specific to each

query sequence as part of the PSI-BLAST search. From the PSS s, we identified regions



hypothesized to be tolerant to mutation by counting the number of different amino acids

associated with a positive PSSM score at each position within each oop as well as the sum

and average of the PSSM scores for essential amino acid substitutions at each position

Furt hermore from the multiple sequence alignments obtained from each PSI-BLAST search

we calculated the amino acid entropy at each position, as defined by

iEAA

where S/ is the entropy at position j and /?,· is the probability of observing amino acid i at

position / .

Using these measures of mutation tolerance, we identified four loop regions expected to be

tolerant to mutations into essential amino acids To enrich the identified regions in essential

amino acids we used a combinatorial codon library where any selected position could be

either a F, I, L, V, or M (denoted Z) or a R, K, T, I or M (denoted X). In each of the loop

regions selected for mutation into an essential amino acid, each variable position was

assigned as a Z or X depending upon its relative tolerance of hydrophobic residues (based

upon their respecti ve PSSM values). Positions that were tolerant of hydrophobic residues

were assigned as Z and genetically encoded using the codon NTN. Positions more tolerant of

hydrophilic residues were assigned as an X and genetically encoded using the codon ANR.

We note that in one of the identified variable regions of SEQID-45001 (147-153), a glycine

residue was inserted into the center of the loop in an attempt to enhance the conformational

flexibility of this region. For SEQID-45001 the sequences of the identified regions are

summarized in the following table:

X = NTN, codes for F L, I , M, V

Z = ANR, codes for I, M, T, K , R

Library design and construction



Based on identification of variable regions, we designed primers that can ampl ify each

variable region as explained in Figure 33. For example if there are four variable regions, we

need four pair of primers to generate four variable fragments. In step 1 we used pES1205 as

the template which contains SEQID-45QQ1 fused with N-terminal AmyQ signal peptide and

downstream of pGrac promoter. pES1205 is a derivative of the vector, pHT43 (MoBiTec),

containing a 1905-bp DNA fragment encoding the amyE gene from B. subtilis (minus the

initial 93-bp encoding the AmyE signal peptide) plus a C-terminal FLAG tag. The

amyE::lXFL:AG sequence is cloned, in-frame with the SamyQ sequence encoded on pHT43.

For fragment 1,2,3,4, the forward PRIMERID-45053, PR ER D-45054, PRIMERID-

45055, and PRIMERID-45056 contain 25 bases of constant sequence before the variable

region followed by degenerate sequences to represent the variable region and 25 bases of

constant sequence downstream of the variable region. For fragment 1, 2 3, the reverse

primers PRIMERID-45061, PRIMERID-45062, and PRIMERID-45063 contain 25 bases of

reverse complementary sequence upstream of next variable region respectively. For fragment

4, the reverse primer PRIMERID-45064 contains 25 bases of reverse complementary

sequence at an arbitrary distance from variable region 4 . Four separate PGR amplifications

were run using Phusion DNA polymerase (New England Biolabs, Beverly, MA) and reaction

parameters recommended by the manufacturer. As separate reactions, four wild type

fragments, WT-frag-1, WT-frag-2 , WT-frag-3 and WT-frag-4 were generated using

PES1205 as template and primer pairs PRIMERID-45057 & PRI MERID-45061,

PRIMERID-45058 & PRIMERID-45062, PRIMERID-45059 & PRIMERID-45063, and

PRIMERlD-45060 & PRIMERID-45064, respectively. A l PGR fragments were gel purified.

In step 2, two separate PGR reactions were set. The first PGR reaction contain fragment 1 and

2 in equimolar ratio as template and PRIMERlD-45057 and PRIMERID-45062 as primers.

The second PGR reaction contain fragment 3 and 4 in equimolar ratio and PRIMERID-45059

and PRIMERID-45064 as primers. In both the reactions, respective wild type fragments were

added in a molar ratio of library members present in each variable fragments. Fragment 5

and 6 are gel purified and used as templates in equimolar ratio in step 3 . The primers used in

the PGR reaction include PRIMERID-45057 and PRIMERID-45064. The vector PGR

product was generated using pES1205 and primer pairs, PRIMERID-45065 and PRIMERID-

45066. Both fragment 7 and vector PGR product were gel purified and cloned together using

the Gibson Assembly Master Mix (New England Biolabs, Beverly, MA) and transformed into

the cloning host E. coli Turbo (New England Biolabs) according to manufacturer's

instructions. 50 colonies were sequenced to determine the diversity of the library. The



colonies on the agar plate were then suspended in LB media and harvested for plasmid

purifi cation n a similar fashion, we generated 9 speciiic variants of SEQID-45001 which

were altered with 9 specific amino acids, F, L, I, M, V, T, K, R, W at every variable position

identified in the mutant design. Specific variant primers are denoted by the single letter

amino acid abbreviation in the name. All primers are listed in table PR ER D below.



PRIMERID-45086 TCGTAATCTGGGCGTGTCGAATATCATrCACTATATCATTGATGTGTCTGCGGACAAGCTAG'I'GAC

PR!MER!D-45087 TCGTAATCTGGGCGTGTCGAATATCGTTCACTATGTTGTGGATGTGTCTGCGGACAAGCTAGTGAC

PR!MER!D-45088 TCGTAATCTGGGCGTGTCGAATATCTTCCACTATTTCTTTGATGTGTCTGCGGACAAGCTAGTGAC

PR!MER!D-45089 TCGTAATCTGGGCGTGTCGAATATCTGGCACTATTGGTGGGATGTGTCTGCGGACAAGCTAGTGAC

PR!MER!D-45090 TCGTAATCTGGGCGTGTCGAATATCATGCACTATATGATGGATGTGTCTGCGGACAAGCTAGTGAC

PR!MER!D-45091 TCGTAATCTCJGGCGTGTCGAATATCACACACTATACAACGGATGTGTCTGCGGACAAGCTAGTGAC

PRIMERID-45092 TCGTAATCTGGGCGTGTCGAATATCTCCAAGTATAAAGCAAAGGTGTCTGCGGACAAGCTAGTGAC

PR!MER!D-45093 7CGTAATCTGGGCGTGTCGAATA7CTCCCATTATCACGCACA'IGTGTCTGCGGACAAGCTAGTGAC

PRIMERID-45094 GATTTCACAATGTGATGGCTGGACTTCCTGAGGAACTCTCGAACCCGAATGGAAAC

PRIMERID-45095 GATTTCACAATGTGATGGCTGGAATTCCTGAGGAACTCTCGAACCCGAATGGAAAC

PRIMERID-45096 GATTTCACAATGTGATGGCTGGAGTTCCTGAGGAACTCTCGAACCCGAATGGAAAC

PRIMERID-45097 GATTTCACAATGTGATGGCTGGATTCCCTGAGGAACTCTCGAACCCGAATGGAAAC

PRIMERID-45098 GATTTCACAATGTGATGGCTGGATGGCCTGAGGAACTCTCGAACCCGAATGGAAAC

PRIMERID-45099 GATITCACAATGTGATGGCTGGAATGCCTGAGGAACTCTCGAACCCGAATGGAAAC

PRIMERID-45100 GAriTCACAATGTGATGGCTGGAACACCTGAGGAACTCTCGAACCCGAATGGAAAC

PR!MER!D-45101 GATTTCACAATGTGATGGCTGGAAAGCCTGAGGAACTCTCGAACCCGAATGGAAAC

PR!MER!D-45102 GATTTCACAATGTGATGGCTGGACATCCTGAGGAACTCTCGAACCCGAATGGAAAC

Bacillus subtilis Strain Construction

B. subtilis strain VVB800N (MoBiTec, Gottingen, Germany) and used as the expression host

for this study. WB800N is a derivative of a well-studied strain (B. subtilis 168) and it has

been engineered to reduce protease degradation of secreted proteins by deletion of genes

encoding 8 extracellular proteases (nprE, aprE, epr, bpr, mpr, nprB, vpr and wp r/ ) B.

subtilis transformations were performed according to the manufacturer's instructions.

Approximately 5 of library forSEQID-45001 variant constructs was transformed into

WB800N and single colonies were selected at 37°C by plating on LB agar containing 5.0

ug/ml chloramphenicol (Cm5). For 9 specific variants, 1 ug of specific SEQID-45001

variant was transformed into WB800N and single colonies were selected at 37°C by plating

on LB agar containing 5.0 g/ chloramphenicol (Cm5).

Bacillus subtilis Library Screening

-800 individual transformants of the B. subtilis SEQID-45001 library were used to inoculate

individual, -m cultures of 2X-MAL medium (20 g/ NaCl, 20 g/1 tryptone, and 0 g/1 yeast

extract, 75 g/1 maltose) with Cm5, in deep well blocks (96-square wells). In addition to the

library strains, a strain containing plasmid with AmyE and the SamyQ leader peptide was

inoculated as a positive control and a strain containing plasmid with no gene of interest was

inoculated as negative control. Culture blocks were covered with porous adhesive plate seals

and incubated overnight in a micro-expression chamber (Glas-Col, Terre Haute, IN) at 37°C



and 880 rpm. Overnight cultures were used to inoculate fresh, 2X-MAL, Cm5 cultures, in

deep well blocks, to a starting OD600 : : 0.1.

Expression cultures were incubated at 37°C, 880 rpm until the OD600 = .0 (approx. 4 hrs) at

which time they were induced by adding isopropyl β-D-l-thiogalactopyranoside (IPTG) at a

final concentration of 1 and continuing incubation for 4 hrs. After 4 hrs, the cell

densities of each culture was measured (OD600) and cells were harvested by centrifugation

(3000 rpm, 0 min, RT). After centrifugation, culture supernatant was carefully removed and

transferred to a new block and ceil pellets were frozen at -80°C. To determine the levels of

secreted protein, 0.5-ml aliquots of the culture supematants were filtered first through a 0.45-

µηι filter followed by a 0.22 µ filter. The filtrates were then assayed to determine the levels

of secreted protein of interest (POI) by chip electrophoresis system and compared with the

level of secretion of base construct. Briefly, samples were prepared by adding 2 µ of sample

to 7 µ sample buffer, heating at 95C for 5 minutes, and then adding 35 µ of water. Analysis

was completed using HT Low MW Protein Express LabChip® Kit or HT Protein Express

LabChip® Kit (following the manufacturer's protocol). A protein ladder ran every 12

samples for molecular weight determination (kDa) and quantification (ng/µΐ) . An example of

electropherogram demonstrating hit#3 secretion is shown in Figure 34(A) along with

negative control and ladder. An example of secretion of 23 different variants of SEQID-

4500 screened from the library using this method is shown in Figure 34(B).

Hit number 1 and 27 were confirmed by LC/MS/MS of the gel band of interest. Selected

hits were mixed with Invitrogen LDS Sample Buffer containing 5% β-mercaptoethanol,

boiled and loaded on a Novex® NuPAGE® 10% Bis-Tris gel (Life Technologies). After

running, the gels were stained using SimplyBlue™ SafeStain (Life Technologies) and desired

bands were excised and submitted for analysis. Gel bands were washed, reduced and

alkylated, and then digested with Trypsin for 4 hours followed by quenching with formic

acid. Digests were then analyzed by nano LC/MS/MS with a Waters NanoAcquity HPLC

system interfaced to a ThermoFisher Q Exactive. Peptides were loaded on a trapping column

and eluted over a 75µ analytical column at 350nL/min; both columns were packed with

Jupiter Proteo resin (Phenomenex) The mass spectrometer was operated in data-dependent

mode, with MS and MS/MS performed in the Orbitrap at 70,000 FWHM resolution and

17,500 FWHM resolution, respectively. The fifteen most abundant ions were selected for

MS/MS. The resulting peptide data were searched using Mascot against the relevant host

database with relevant variant protein sequence appended.



Diluted overnight cultures were used as inoculum for LB broth cultures containing Cm5.

These cultures were grown at 37 C until they reached log phase Aliquots of these cultures

were mixed with glycerol (20% final concentration) and frozen at -80°C. The top 30 hits are

then purified using Instagene matrix (Biorad. USA) and amplified using PRIMERID-45103

CTTGAAATTGGAAGGGAGATTC and PRJMERID-45 04

GTATAAACTTTTCAGTTGCAGAC, and sequenced using the same primers to identify the

SEQJD-45001 variant sequence.

Bacillus subtilis Secretion Library Analysis

All the secreted variants of SEQID-45001 (SEQIDs 45002-45028) were analyzed to

determine if there were any position specific biases in the amino acids present in the secreted

variants relative to the expected position specific biases present in the initial genetic library.

To this end, an exact binomial test was performed for each amino acid at each position to

determine the likelihood that the observed number of each amino acid was significantly

(p<0.05) more or less than expected by chance. Table 13a shows the p-values of this single

tailed test, where those highlighted elements have p values < 0.05. Note that aside from wild

type values, which were all significantly higher than expected, all other significant different

amino acid frequencies were less than expected. The expected position specific amino acid

biases are shown in Table 13b, and were found by sequencing 47 randomly selected variants

after the library had been constructed and transformed into e . coli. It was assumed that al

positions designed to be an X effectively sampled from the same distribution of L, I, V, F,

and M codons (i.e., for a l X positions, there were no position specific amino acid biases). As

such, the observed counts of each amino acid were aggregated across positions to determine

the expected amino acid likelihoods for all X positions. A similar assumption was made for

all positions designed to be a Z. As can be seen in Table 13a, in addition to the strong bias

toward the wild type sequence at each position, there are a number of different amino acids

that were observed significantly less than expected, indicating a bias away from those amino

acids at that position in the secreted library. This data provides additional information for the

design of specific, rationally designed variants with specific mutations at each position. As an

example, to enrich a secreted variant in leucine, positions 241 and 291 may be less desired

choices. Alternatively, to enrich a secreted variant in valine, positions 149, 241, 242, 29 ,

294, 295, and 389 may be less desired choices.





Bacillus subtilis Expression Testing of Specific Variants

Three separate colonies of B subtilis expression strains were used to inoculate -m of 2X-

MAL medium (20 g/1 aCL 20 g/1 tryptone, and 10 g/1 yeast extract, 75 g/1 maltose) with

Cm5, in deep well blocks (96-square wells) Culture blocks were covered with porous

adhesive plate seals and incubated overnight in a micro-expression chamber (Glas-Col, Terre

Haute, IN) at 37°C and 880 rprn. Overnight cultures were used to inoculate fresh, 2X-MAL,

Cm5 cultures, in deep well blocks, to a starting OD600 = 0.1. These expression cultures were

incubated at 37°C, 880 rprn until the OD600 = 1.0 (approx. 4 rs) at which time they were

induced by adding isopropyl β-D-l-thiogalactopyranoside ( TG) at a final concentration of

0.1 M and continuing incubation for 4 hrs. After 4 hrs, the cell densities of each culture was

measured (OD600) and cells were harvested by centrifugation (3000 rprn, 0 mm, RT). After

centrifugation, culture supernatant was carefully removed and transferred to a new block and

cell pellets were frozen at -80°C, To determine the levels of secreted protein, 0.5-ml aliquots

of the culture supernatants were filtered first through a 0.45-µ filter followed by a 0.22 µηι

filter. The filtrates were then assayed to determine the levels of secreted protein of interest

(PO ) by chip electrophoresis. Briefly, samples were prepared by adding 2 µ of sample to 7

µ sample buffer, heating at 95C for 5 minutes and then adding 35 µ of water. Analysis was

completed using HT Low MW Protein Express LabChip® Kit or HT Protein Express

LabChip® Kit (following the manufacturer's protocol). A protein ladder ran every 12

samples for molecular weight determination (kDa) and quantification (ng/µ ΐ) . An example of

secretion of variants of SEQID-45001 that were enriched with methionine, threonine, lysine

and histidine respectively were shown in Figure 34(B).

SEQID-45025, SEQID-45026, SEQID-45027, and SEQID-45028 were confirmed by

LC/MS/MS of the gel band of interest. Selected hits were mixed with Invitrogen LDS Sample

Buffer containing 5% β-mercaptoethanol, boiled and loaded on a Novex® NuPAGE® 10%

Bis-Tris gel (Life Technologies). After running, the gels were stained using SimplyBlue™

SafeStain (Life Technologies) and desired bands were excised and submitted for analysis.

Gel bands were washed, reduced and alkylated, and then digested with Trypsin for 4 hours

followed by quenching with formic acid. Digests were then analyzed by nano LC/MS/MS

with a Waters NanoAcquity HPLC system interfaced to ThermoFisher Q Exactive. Peptides

were loaded on a trapping column and eiuted over a 75µηι analytical column at 350nL/min;

both columns were packed with Jupiter Proteo resin (Phenomenex). The mass spectrometer



was operated in data-dependent mode, with MS and MS/MS performed in the Orbitrap at

70,000 FWHM resolution and 17,500 FW M resolution, respectively. The fifteen most

abundant ions were selected for MS/MS. The resulting peptide data were searched using

Mascot against the relevant host database with relevant variant protein sequence appended

Example 14. Selection a d design of engineered secreted protein from Aspergillus ger

To demonstrate the engineering of secreted polypeptides for enriched amino acid content, we

chose a microorganism known to secrete protein at industrial scales, namely Aspergillus

niger. The secreted polypeptide SEQID-45029 was identified as the major secreted protein in

wild-type Aspergillus niger. Using sequence conservation and crystal structure data for

SEQID-45029, we identified contiguous regions within each protein that were predicted to be

amenable to mutation without negatively affecting the structural stability of the protein and/or

the ability of the host organism to secrete the protein.

VVe analyzed the secondary structure of SEQID-45029 as reported in the staictural protein

databank 3EQA. We identified 3 loop regions within the sequence of the protein that are

not part of an a-helix or a β-sheet. These loop regions are defined by the following amino

acid residues: 48-76, 14-125, 131-148, 195-209, 253-268, 280-286, 309-312, 318-333, 364-

370, 380-390, 417-438, 455-461, 467-486. Loop regions less than 4 amino acids in length

were not considered for mutation.

Conservation of sequence over evolutionary space was also considered for identifying

positions amenable for engineering while maintaining secretion competency. Positions that

are less conserved within a family of homologous sequences are inherently variable and

likely more amenable to mutation without affecting activity, which is intrinsically tied to

structure. To find positions that are less conserved, we performed a PSI-BLAST search of the

NCBI protein reference sequence database (Pruitt . D Tatusova T., and D. R. Maglott.

Nucleic Acids Res. (2005) 33 :D50 1-504) using SEQID-45029 and obtained 500 sequences

homologous to SEQID-45029. In both cases, a single iteration was performed using the

BLOSUM62 position specific scoring matrix, a gap penalty o - 11, a gap extension penalty of

- I , and an alignment inclusion e-value cutoff of 0.005 (Altschul S. F. Gish W., Miller W.,

Myers E. VV., and D. J . Lipman. J . Mol. Biol. (1990) 215:403-410; Madden T.L, Tatusov .L ,

and Zhang , J., Meth. Enzymoi. (1996) 266:131-141; Aitschul S P.. Madden .L Schaffer A.A. ,

Zhang J Zhang Z ., Miller W and Lip a n D J Nucleic Acids Res. (1997) 25:3389-3402). Al



protein sequence alignments were used to generate position-specific scoring matrices (PSSM)

specific to each query sequence as part of the PSI-BLAST search. From the PSSMs, we

identified regions hypothesized to be tolerant to mutation by counting the number of different

amino acids associated with a positive PSSM score at each position within each loop as well

as the sum and average of the PSSM scores for essential amino acid substitutions at each

position Furthermore, from the multiple sequence alignments obtained from each PSI-

BLAST search, we calculated the amino acid entropy at each position, as defined by

where Sj is the entropy at position j and p is the probability of observing amino acid i at

position j .

Using these measures of mutation tolerance we identified four loop regions expected to be

tolerant to mutations into essential amino acids. To enrich the identified regions in essential

amino acids we used a combinatorial codon library where any selected position could be

either a F, I L V, or M (denoted Z) or a R, K, T, I, or M (denoted X). In each of the loop

regions selected for mutation into an essential amino acid, each variable position was

assigned as a Z or X depending upon its relative tolerance of hydrophobic residues (based

upon their respective PSSM values). Positions that were tolerant of hydrophobic residues

were assigned as Z and genetically encoded using the codon NTN. Positions more tolerant of

hydrophiiic residues were assigned as a X and genetically encoded using the codon ANR

For SEQID-45029 the sequences of the identified regions are summarized in the following

table.

X NTN, codes for F, L, I, M, V

Z == ANR, codes for I, M, T, ,

Library design and construction



Based on identification of variable regions, we designed primers that can ampl ify each

variable region as explained in figure 33. For example if there are four variable regions, we

need four pair of primers to generate four variable fragments. In step 1 we used pES1962 (a

derivative of LMBP2236 obtained from BCCM/LMBP, Ghent University with HIL6 replaced

with a 3X FLAG tag) as the template which contains SEQID-45029 under glaA promoter

with a C terminal 3X FLAG tag followed by the Aspergillus nidulans TrpC terminator. For

fragment 1,2,3,4, the forward PRIMERID-45 05, PRIMERID-45 106, PRIMERID-45 107,

and PRIMERID-45 108 contain 25 bases of constant sequence before the variable region

followed by degenerate sequences to represent the variable region and 25 bases of constant

sequence downstream of the variable region. For fragment 1, 2, 3, the reverse primers

PRIMERID-45 113, PRIMERID-45 1 , and PRIMERID-45 contain 25 bases of reverse

complementary sequence upstream of next variable region respectively. For fragment 4, the

reverse primer PRIMERID-45 6 contains 25 bases of reverse complementary sequence at

an arbitrary distance from variable region 4 . Four separate PGR amplifications were done

using Phusion DNA polymerase (New England Biolabs, Beverly, MA) using the

recommended manufacturer's protocol. As separate reactions, four wild type fragments, WT-

frag-1, WT-frag-2 , WT-frag-3 and WT-frag-4 were generated using PES 1205 PESI962 as

template and primer pairs PRIMERID-45 109 & PRIMERID-45 1 3, PRIMERID-45 0 &

PRIMERID-45 14, PRIMERID-45 & PRIMERID-45 15, and PRIMERID-45 2 &

PRIMERID-45 1 , respectively. All fragments were gel purifi ed In step 2, two separate

PCR reactions were set. The first PCR reaction contain fragment 1 and 2 in equimolar ratio as

template and PRIMERID-45 109 and PRIMERID-45 1 4 as primers The second PCR

reaction contain fragment 3 and 4 in equimolar ratio and PRIMERID-45 1 and PRIMERID-

4 6 as primers. In both the reactions, respective wild type fragments were added in a molar

ratio of library members present in each variable fragments. Fragment 5 and 6 are gel

purified and used as templates in equimolar ratio in step 3 . The primers used in the PCR

reaction include PRIMERID-45 109 and PRIMERID-45 . The vector PCR product iwas

generated using pES1205 pES 1962 and primer pairs, PRIMERID-45 and PRIMERID-

45 1 8 Both fragment 7 and vector PCR product were ge purified and cloned together using

the Gibson Assembly Master Mix (New England Biolabs, Beverly, MA) and transformed into

the cloning host E co i Turbo (New England Biolabs) according to manufacturer s

instructions. 50 colonies were sequenced to determine the diversity of the library. The

colonies on the agar plate were then suspended in LB media and harvested for plasmid

purification. In a similar fashion, we generated 9 specific variants of SEQID-45029 which



were altered with 9 specific amino acids, F, L, I, M, V, T, , R, W at e e ' variable position

identified in the mutant design. Specific variant primers are denoted by the single letter

amino acid abbreviation in the name. All primers are listed in table PRIMERiDl below.



PRIMERID-45143 CTCCATGTCCGAGCAATACGACAAG^

PR!MER!D-45144 CTCCATGTCCGAGCAATACGACAAGaagaagGGCaagaagCTTTCCGCTCGCGACCTG

PR!MER!D-45145 CTCCATGTCCGAGCAATACGACAAGcaccacGGCcaccacCTTTCCGCTCGCGACCTG

PR!MER!D-45146 TGCCAGCAGCGTGCCCGGCACCTGTCTCCTGACATCTCTCATTGGTACCTACAGCAGTGTGACTGTCAC

PR!MER!D-45147 TGCCAGCAGCGTGCCCGGCACCTGTaicatiACATCTatcATTGGTACCTACAGCAGTGTGACTGTCAC

PR!MER!D-45148 TGCCAGCAGCGTGCCCGGCACCTGTgtcgtgACATCTgtcATTGGTACCTACAGCAGTGTGACTGTCAC

PR M ER D-45 4 TGCCAGCAGCGTGCCCGGCACCTGTttcticACATCTttcATTGGTACCTACAGCAGTGTGACTGTCAC

PRIMERID-45150 TGCCAGCAGCGTGCCCGGCACCTGTtggiggACATCTtg^.ATTGGTAi XTrACAGCAGTGTGACTGTCAC

PRIMERID-45151 TGCCAGCAGCGTGCCCGGCACCTGTatgatgACATCTatgATTGGTACCTACAGCAGTGTGACTGTCAC

PRIMERID-45152 TGCCAGCAGCGTGCCCGGCACCTGTaccactACATCTaccATTGGTACCTACAGCAGTGTGACTGTCAC

PRIMERID-45153 TGCCAGCAGCGTGCCCGGCACCTGTaagaagACATCTaagATTGGTACCTACAGCAGTGTGACTGTCAC

PRIMERID-45154 TGCCAGCAGCGTGCCCGGCACCTGToaccacACATCTcacATTGGTACCTACAGCAGTGTGACTGTCAC

Aspergillus niger Strain Construction

An AaamA, pyrE derivative of Aspergillus niger MGG029 (Conesa et al, Applied and

Environmental Microbiology, 2000) was used in the study. Expression vectors were co-

transformed with a vector encoding the marker pyrE from Aspergillus niger using a standard

protoplast transformation method (Punt et al., Methods in Enzymology, 1992). Protoplasts

were transformed with 5 µ of expression vector and 1 g vector encoding pyrE.

Transformants were selected on minimal media supplemented with 1.2 sorbitol ( .5%

bacto agar, 0 g/l glucose, 4 g/l sodium nitrate, 20 ml/1 salts solution (containing 26.2 g/l

potassium chloride and 74 8 g/l Potassium phosphate monobasic a H 5.5), and / of

metals solution (containing 20 g/l Zinc sulfate heptahydrate (ZnS04-7H20), g/l Boric

acid (H3B03), 5 g/l Manganese (II) chloride tetrahydrate (MnC12-4H20), 5 g/i Iron ( )

sulfate heptahydrate (FeS04-7H20), 1.7 g/l Cobalt(II) chloride hexahydrate (CoC12-6H20),

1.6 g/l Copper(II) sulfate pentahydrate (CuS04-5H20), 1.5 g/l Sodium molybdate dihydrate

(NaMo04-2H20), and 5.0 g/l EDTA disodium salt dihydrate (Na2EDTA-2H20) at pH 6.5).

Plates were incubated at 30 C for 4 days until the majority of colonies had visible

conidiophores.

Aspergillus niger Expression Testing

Conidia were picked from individual colonies using a sterile toothpick and inoculated directly

in 800 .L of complete media (5 0 g/l yeast extract, 2 0 g/l casamino acids, 0 g/l maltose, 4

g/l sodium nitrate, 20 ml/1 salts solution (containing 26 2 g/l potassium chloride and 74.8 g/l

Potassium phosphate monobasic at H 5 5), and lml/1 of metals solution (containing 20 g/l

Zinc sulfate heptahydrate (ZnS()4-7H20), 1 g/l Boric acid (H3B03), 5 g/l Manganese (II)

chloride tetrahydrate (MnC12-4H2G), 5 g/l Iron (II) sulfate heptahydrate (FeS04-7H2G), 1 7



g/'l Cobalt(II) chloride hexahydrate (COC12-6H2Q), .6 g/1 Copper(II) sulfate pentahydrate

(CuS04-5H20), 1.5 g/1 Sodium mol date dihydrate (NaMo04-2H20), and 5.0 g 1 EDTA

disodium salt dihydrate (Na2EDTA-2H20) at pH 6.51), 1 ml/i vitamin solution (containing

00 mg/1 Pyridoxine hydrochloride, 50 nig/1 Thiamine hydrochloride, 750 mg/1 4-

Arainobenzoic acid, 2.5 g/1 Nicotinic acid, 2.5 g/1 riboflavin, 20 g/1 choline chloride, and 30

mg/1 biotin) adjusted to pH 7 with 40 mM MES and supplemented with SigmaFast Protease

Inhibitor Cocktail EDTA-Free ( tab/100 mL, SigmaAIdrich) in 96 well square bottom deep

well blocks. Culture blocks were covered with porous adhesive plate seals and incubated for

48 hrs in a micro-expression chamber (Glas-Col, Terre Haute, IN) at 30°C and shaking at

1000 rpm. After the growth period, 500 aliquots of the culture supernatants were filtered

first through a 25 µ νΌ.45-µ dual stage filter followed by a 0.22 µη filter. The filtrates

were then assayed to determine the levels of secreted protein of interest.

Aspergillus niger Se Analysis

Fungal tissues were harvested from individual wells of the 96 deep well block and remaining

supernatant was aspirated with a fine-tipped gel loading pipette tip. DNA was extracted using

the ZRFungal/Bacterial DNA Miniprep kit (Zymo Research). Approximately 5 ng of

genomic DNA was used as a template for PGR with PRIMERJD-45155

(GAGAGCCTGAGCTTCATC) and PR1MERID-45 56

(CACCAACGATCTTATATCCAGATTC) to amplify the entire expression cassette. The

PGR reaction was purified using a Zymoclean Gel DNA recovery kit (Zymo Research) and

sequenced PRIMERJD~45155, PRXMERID-45156, and PR MER D 45 57

(AGCAGAGCTAACCCGC). Genomic DNA preps exhibiting polymorphisms at randomized

loci were subcloned into pCRBluntll TOPO (Life Technologies) and 5 colonies were

sequenced with PRIMERID-45155, PR ER D 45 56, and PRIMERID-45157.

Anti-FLAG Dot Blot Analysis

Extracellular protein was quantified using a dot blot method. 1 0 µ of 0.2 µ filtered sample

was mixed wi h 10 µ 8.0M Guanidine Hydrochloride, 0.1M Sodium Phosphate (Denaturing

Buffer) to allow for normalized protein binding and to ensure exposure of the tag. A standard

curve of Ammo-terminal FLAG-BAP™ Fusion Protein (Sigma) was prepared in the same

matrix as the samples, starting at 2 g, diluting 2X serially to 0 03 3 µg . Invitrogen 0.45 µη

nitrocellulose membrane was pre-wet in I X PBS buffer for 5 minutes and then loaded onto

Bio-Rad Dot Blot Apparatus. 300 µ of PBS was vacuumed through to further wet the



membrane. Next, 200 µ the 1:1 Sample:Denaturing Buffer mixture was loaded into each well

and allowed to drain through the dot blot apparatus by gravity for 30 minutes Next, a 300 µΐ

PBS wash was performed on all wells by vacuum followed by loading 300 µ ΐ of Miliipore

B ok CH Noise Cancelling reagent and incubating for 60 minutes. After blocking, the

membrane was washed with 300 µ of X PBS + 0.1% Tween 20. Next, antibody solution

was prepared by adding 2.4 µ ΐ of Sigma Monoclonal ANTI-FLAG® M2-Peroxidase (HRP)

antibody to 12 ml of Miliipore Blok CH Noise Cancelling reagent (1:5000 dilution). 100 µΐ

of the resulting antibody solution was added to each well and allowed to incuba te for 30

minutes by gravity. After antibody incubation, three final washes are performed with 300 µ

X PBS + 0 . 1% Tween 20 by vacuum. After washes, the nitrocellulose membrane was

removed and placed into a reagent tray. 20 ml of Miliipore Luminata Classico Western HRP

substrate was added and allowed to incubate for 1 minute. After incubation, membrane was

placed into imaging tray of Gel Doc™ XR+ System (Bio-rad) and imaged using a

chemi luminescent protocol. Figure 35 shows an example of an anti-FLAG dot-blot

demonstrating secretion of SEQID-45029 variants in Aspergillus niger.

Protein Identification by LC/MS/MS

The protein sequence of secreted variants is further confirmed by LC/MS/MS of the gel band

of interest. Selected hits are mixed with Invitrogen LDS Sample Buffer containing 5% β-

mercaptoethanol, boiled and loaded on a Novex® NuPAGE® 10% Bis-Tris gel (Life

Technologies) After running, the gels are stained using SimplyBlue™ SafeStain (Life

Technologies) and desired bands are excised and submitted for analysis. Gel bands are

washed, reduced and alkylated, and then digested with Trypsin for 4 hours followed by

quenching with formic acid. Digests will then analyzed by nano LC/MS/MS with a Waters

NanoAcquity HPLC system interfaced to a ThermoFisher Q Exactive. Peptides are loaded on

a trapping column and eluted over a 75µη analytical column at 350nL/'min; both columns are

packed with Jupiter Proteo resin (Phenomenex). The mass spectrometer is operated in data-

dependent mode, with MS and MS/MS performed in the Orbitrap at 70,000 FWHM

resolution and 17,500 FWHM resolution, respectively The fifteen most abundant ions are

selected for MS/MS. The resulting peptide data are searched using Mascot against the

relevant host database with relevant variant protein sequence appended.

Results



An Aspergillus niger strain was transformed with eight specific SEQID-45029 variants

(pES2009, pES2010, pES2012, pES2013, pES2014, pES2015, pES2016, pES2017,

pES 1962). Primary transformants were selected on minimal media plates and conidia from

approximately ten individual colonies were inoculated into 96 deep well blocks containing

complete media. Cultures were incubated for 48 hrs after which period supernaiants were

assayed for the protein of interest with a i-FLAG dotblot analysis. For specific variants, only

transformation with pES 1962 encoding wild type SEQID-45029 and pES2016 encoding a

poly-lysine substituted SEQID-45029 sequence gave FLAG signal in the supernatant (Figure

35 A, B).

An Aspergillus niger strain (see methods) was transformed with the SEQID-45029

expression vector library (see Table 1). Primary transformants were selected on minimal

media plates and conidia from 43 individual colonies were inoculated (in duplicate) into a 96

deep well block containing complete media. Cultures were incubated for 48 rs after which

period supernaiants were assayed for the protein of interest with anti-FLAG dotblot analysis.

Supernatant analysis of solates 8 and 27 gave above background FLAG signal in the

supernatant (Figure 35 C D)

We isolated DNA form isolates 18 and 27 and amplified the SEQI D-45029 expression

cassette. The PGR product was fully sequenced to identify the specific DNA sequences found

in the cells. The DN A sequences of isolates 18 and 27 showed polymorphisms at all four

variable positions indicating that each isolate harbored multiple, distinct expression vectors.

The PGR product were subcloned into pCRBlutll TOPO vector, transformed into E . coli, and

subclones were sequenced to determine the diversity of expression vectors (Figure 36).

For isolate 18, we identified 11 unique expression cassettes with no variable region identical

to the wild-type sequence. Isolates 8-1 and 18-3 contained identical 247 base pair deletions

spanning exo 3 and exo 4 . For isolate 27, we identified 12 unique expression cassettes, one

of which, 27-14 which was identical to the wild-type sequence in variable position 2, 3, and 4

but different than the wild-type sequence in variable position 1. The large number of unique

expression cassettes among 15 isolates suggests that each primary isolate had multiple (e.g.,

more than 1, such as 2, 3, 4, 5, 6, 7, 8, 9, 10, , 12 13, 14, 15 or more than 15) integration

events or that each isolate was not a clonal colony and contained multiple primary

transformants. It is possible that one or more of these expression cassettes contributes to the

positi ve FLAG signal on the dot-blot. Mass spectrometric analyses of the supernatant or



retransformation of al identified expression cassettes are used to identify which amino acid

enhanced mutants are readily secreted.

Example 15,

A, Secreted protera from Bacillus engineered for increased digestive protease

cleavage sites

The engineered secreted variants SEQID-45009, SEQID-45014, and SEQID-45027 are all

enriched in a recognition site for a digestive protease. By adding sites for proteolysis the

polypeptide will breakdown further into more small peptides for continued proteolysis unti

they are absorbed by the intestine. The three key proteases in protein digestion are Pepsin,

Trypsin, and Chymotrypsin. Pepsin recognition sites are any site in a polypeptide sequence

after (i.e., downstream of) an amino acid residue selected from Phe, Trp, Tyr, Leu, Ala, Glu,

and Gin, provided that the following residue is not an amino acid residue selected from Ala,

Gly, and Val. Trypsin recognition sites are any site in a polypeptide sequence after an amino

acid residue selected from Lys or Arg, provided that the following residue is not a proline

Chymotrypsin recognition sites are any site in a polypeptide sequence after an amino acid

residue selected from Phe, Trp, Tyr, and Leu.

SEQID-45009 is enriched in Argiiiine from 4.7% to 5.3%, a 13.8% increase in arginine

content, thus enriching the polypeptide in cleavage sites for trypsin. SEQID-45014 is

enriched in Leucine from 5.5% to 6.3%, a 14.3% increase in Leucine content, thus enriching

the polypeptide in cleavage sites for both pepsin and chymotrypsin. SEQID-45027, is

enriched in Lysine from 6.2%» to 8.0%», a 28.9% increase in Lysine content, thus enriching the

polypeptide in cleavage sites for trypsin. The amino acid content and PDCAAS score of the

wild-type SEQID-4 00 and variants are listed in Table 5A.

The digestibility of engineered secreted variants can be measure via an in vitro simulated

digestion assay combined with analysis by electrophoresis, HPLC, and LC- MS/MS In vitro

digestion systems have history of being used to simulate the breakdown of polypeptides into

bioaccessible peptides and amino acids while passing through the stomach and intestine

(Kopf-Bolanz, . A . et ai., The Journal of nutrition 2012;142: 245-250, ur, S. J . et al., Food

Chemistry 20 1:125: 1-12). Digestibility is also predictive of potentially allergenic sequences

since polypeptide resistance to digestive proteases can lead to intestinal absorption and

sensitization (Astwood et al., Nature Biotechnology 1996:14: 1269-1273).



To measure digestibility the polypeptide is first treated at a concentration of 2 g/L with

simulated gastric fluid (0 03 NaCl, titrated wit H to pH 1.5 with a final

pepsin:polypeptide ratio of 1:20 w w) at 37°C. Time points are sampled from the reaction and

quenched by addition of 0.2 M Na2C0 3 After 120 mins in simulated gastric fluid the

remaining reaction is mixed 50:50 with simulated intestinal fluid (15 mM sodium

glyeodeoxycholate, 15 mM taurocholic acid, 18.4 mM CaC12, 50 mM MES pH 6.5 with a

final trypsin: chymotrypsiiitsubslxate ratio of 1:4:400 w/w) and neutralized with NaOH to pH

6.5. Time points are sampled from the reaction and quenched by addition of

Trypsiri/Chymotrypsin Inhibitor solution until 120 mins. Sampled time points can then be

analyzed by chip electrophoresis, reverse phase HPLC, and LC- MS/MS.

Chip electrophoresis (Labchip (IX I ) is used to evaluate the digestion rate (half-life) of intact

protein. Samples are analyzed using a HT Low MW Protein Express LabChip© Kit

(following the manufacturer's protocol) a protein ladder is loaded ever}' 12 samples for

molecular weight determination (kDa) and quantification. The concentration of the

polypeptide at each time point (if detected) is plotted to calculate the half-life of digestion

and represents the speed of protein digestion. By increasing protease recognition sites the

intact protein is more likely to have a exposed cleavage sequence to increase the initial steps

in proteolysis of intact protein.

To analyze digestions by reverse phase HPLC the samples are automatically derivatized with

o-phthalaldehyde (OP ) and in-line anal ed by RP-HPLC with -Vis and fluorescence

detection according to an Agilent application note, Henderson et al. "Rapid, Accurate,

Sensitive, and Reproducible HPLC Analysis of Amino Acids" Agilent (2000). Amino acids

and small peptides are detected and quantified by comparing to standard amino acids and

peptide mixtures The quantity of amino acids in digest samples represents the efficiency of a

protein to digest into small bioavailable components. By adding more protease cleavage sites

more amide bonds are broken and the efficiency of a protein to break down into amino acids

is increased.

To analyze digest peptides by LC- MS/MS the sample pH is adjusted to pH3 with

trifluoroacetic acid (TFA) and peptides are extracted using HLB solid phase extraction

cartridges (Waters). The eluted peptides are then loaded on-column and analyzed by nano

LC/MS/MS. Data are searched against an appropriate database using Mascot to identify

peptides. Using this method large peptides that are resistant to digestion can be detected. By



adding protease recognition sites to sequence space that is resistant to digestion the

polypeptide ca breakdown more thoroughly into small peptides and amino acids.

Secreted proiem from Bacillus engineered for increased essentia! amino acid content

Essential amino acids include Histidine, Isoleucme, Leucine, Lysine, Methionine,

Phenylalanine, Threonine, Tryptophan, and Valine. Because their carbon skeletons are not

synthesized de novo by the body to meet metabolic requirements, they must be taken as food.

The engineered secreted polypeptides SEQID-45009, SEQID-45G1Q, SEQID-45Q14, SEQID-

45024, SEQID-45025, SEQID-45026, SEQID-45028, and SEQID-45027 have increased

essential amino acid content by 1.1-2.5% as compared to wild-type. Particularly, SEQID-

45014 increased the essential amino acid content of wild type from 42.1% to 43.7%, a 3.8%

increase. Also, all of these variants contain a complete set of all essential amino acids. The

administration of these nutritive polypeptides can provide the essential amino acids absent or

present in insufficient amounts in a subject's diet to treat or prevent essential amino acid

deficiency. The amino acid content and PDCAAS score of the wild-type SEQID-45001 and

variants are listed in Table 15A .

Secreted protein from ei ns engineered for increased PDCAAS (Protein Digestibility

Corrected Amino Acid Score)

PDCAAS is required by the United States Food and Drag Administration (US-FDA) labeling

regulations, which were promulgated out of the Nutrition Labeling an d Education Act of

1990 (NLEA), when making claims about the quality of protein content. The method was

described and recommended for use by the Food and Agriculture Organization/World Health

Organization (FAO/WHO) in 1991 (FAO/WHO. Protein Quality Evaluation; Report of a

Joint FAO/WHO Expert Consultation, United Nations; Rome, Italy, 1991). PDCAAS is a

measure for protein quality based on the preferred amino acid requirements of humans and

their ability to digest it by evaluating the ratio of the limiting amino acid with respect to

reference protein normalized by a true fecal digestibility percentage. Mutant variants SEQID-

45009, SEQID-45010, SEQID-45024, and SEQID-45026 have elevated PDCAAS scores as

compared to wild-type, especially for SEQID-45009 which increased the PDCAAS score

from 0.92 to .04 a 3% increase.. Polypeptides with higher PDCAAS score are able to

provide a superior ratio of important amino acids delivered to the body. The amino acid



content and PDCAAS score of the wild-type SEQ D-4 and variants are listed in Table

1 A

Secreted protein from Bacillus engineered for increased lysine content

The engineered secreted variant SEQiD-45027 has enriched lysine content when compared to

wild-type protein In SEQID-45027 lysine was increased from 6.2% to 8.0%, a 28.9%

increase in the lysine content. By enriching secreted proteins in lysine, the content of an

essential amino acid which cannot be synthesized has been increased and an important amino

acid has been added that has additional utility to growth and health. The amino acid content

and PDCAAS score of the wild-type SEQID-45001 and variants are listed in Table 5A.

Secreted protein from Bacillus engineered for increased methionine content

The engineered secreted variants SEQID-45010 and SEQID-45026 have enriched methionine

content when compared to wild-type protein. In SEQID-45010 methionine was increased

from 1 9% to 2 4%, a 29.3% increase in the methionine content. I SEQID-45026 methionine

was increased from .9% to 3.5%, an 89.0% increase in the methionine content. By enriching

secreted proteins in methionine the content of an essential amino acid which cannot be

synthesized has been increased and an important amino acid has been added that has

additional utility to growth and health. The amino acid content and PDCAAS score of the

wild-type SEQID-45001 and variants are listed in Table A.

Secreted protein from Bacillus engineered for increased Histidine content

Mutant variant SEQID-45028 has increased histidine amino acid content to 4.9% from 3.1%,

a 55% increase i histidine as compared to wild-type By enriching secreted proteins in

histidine, the content of an essential amino acid which cannot be synthesized has been

increased and an important amino acid has been added that has additional utility to growth

and health. The amino acid content and PDCAAS score of the wild-type SEQID-45001 and

variants are listed in Table 5A.

Secreted protein from Bacillus engineered for increased Arginine content

The engineered secreted variants SEQID-45009, and SEQID-45010 have enriched arginine

content when compared to wild-type protein. In SEQID-45009 arginine was increased from

4.7% to 5.3%, a 13.8% increase in the arginine content. In SEQID-45010 was increased from

4.7% to 5.3%, a 13.7% increase in the arginine content. By enriching secreted proteins in



arginine an important non-essential amino acid has been added that has utility to growth and

health. The amino acid content and PDCAAS score of the wild-type SEQID-45001 and

variants are listed in Table 15A.

Secreted protein from Bacillus engineered for increased Threonine content

The engineered secreted variant SEQID-45025 has enriched threonine content when

compared to wild-type protein. In SEQID-45025 threonine was increased from 6.9% to 8.2%,

a 18.6% increase in the threonine content. By enriching secreted proteins in threonine, the

content of an essentia! amino acid which cannot be synthesized has been increased and an

important amino acid has been added that has additional utility to growth and health. The

amino acid content and PDCAAS score of the wild-type SEQID-45001 and variants are listed

in Table 15A.

Secreted protein from Bacillus engineered for increased BCAA content

We demonstrated SEQID-45009, 8EQID-45010, SEQID-45014, SEQID-45024 variants are

readily secreted and contain increased branched chain amino acids relative to wild-type

SEQID-45001. SEQID-45009, SEQID-45010, SEQID-45014, SEQID-45024 contains 7.2%,

6.4%, 9.7%, and 8.1% increased branched chain amino acids relative to wild-type SEQID-

45001. By enriching secreted proteins in BCAAs, the content of essential amino acids and an

important family of amino acids have been increased. The amino acid content and PDCAAS

score of the wild-type SEQID-45001 and variants are listed in Table 15A.

Branched Chain Amino Acids have been shown to have anabolic effects on protein

metabolism by increasing the rate of protein synthesis and decreasing the rate of protein

degradation in resting human muscle. Additionally, BCAAs are shown to have anabolic

effects in human muscle during post endurance exercise recover}'. These effects are mediated

through the phosphorylation of mTOR and sequential activation of 70-kD S6 protein kinase

(p70-kD S6), and eukaryotic initiation factor 4E-binding protein P70-kD 86 is know for

its role in modulating cell-cycle progression, cell size, and cell survival. P70-kD S6 activation

in response to mitogen stimulation up-regulates ribosomal biosynthesis and enhances the

translational capacity of the ce l (W-L An, et a!., Am Pathol. 2003 August; 163(2): 591-

607; E. Blomstrand, et al., J . Nutr. January 2006 136: 269S-273S). Eukaryotic initiation

factor 4E-binding protein 1 is a limiting component of the multi-subunit complex that recruits

40S ribosomal subimits to the 5' end of R As. Activation of p70 S6 kinase, and subsequent



phosphorylation of the ribosomai protein 6, is associated with enhanced translation of

specific mR As

BCAAs given to subjects during and after one session of quadriceps muscle resistance

exercise show an increase in niTOR, p70 S6 kinase, and S6 phosphorylation was found in the

recover}' period after the exercise. However, there was no such effect of BCAAs on Akt or

glycogen synthase kinase 3 (GS -3) Exercise without BCAA intake leads to a partial

phosphorylation of p70 86 kinase without activating the enzyme, a decrease in Akt

phosphorylation, and no change in GSK-3. BCAA infusion also increases p70 S6 kinase

phosphorylation in an Akt-independent manner in resting subjects. Leucine is furthermore

known to be the primary signaling molecule for stimulating niTORl phosphorylation in a

cell-specific manner. This regulates cellular protein turnover (autophagy) and integrates

insulin-like growth signals to protein synthesis initiation across tissues. This biology has

been directly linked to biogenesis of lean tissue mass in skeletal muscle, metabolic shifts in

disease states of obesity and insulin resistance, and aging.

Secreted protein from Bacillus engineered for increased Leucine content

The engineered secreted variants SEQID-45009, SEQID-45010, SEQID-45014, and SEQID-

45024 have enriched leucine content when compared to wild-type protein. In SEQ1D-45009

leucine was increased from 5.5% to 6 . % , a 1.3% increase in the leucine content. In SEQID-

45010 leucine was increased from 5.5% to 6.0%, a 8.3% increase in the leucine content. In

SEQID-45014 leucine was increased from 5.5% to 6.3%, a 14.3% increase in the leucine

content. In SEQID-45024 leucine was increased from 5.5% to 5.8%, a 5.6% increase in the

leucine content. The amino acid content and PDCAAS score of the wild-type SEQID-45001

and variants are listed in Table 5A.

Secreted protein from Bacillus engineered for increased Isoleucine content

The engineered secreted variants SEQID-45009, SEQID-45010, and SEQID-45014 have

enriched leucine content when compared to wild-type protein. In SEQID-45009 leucine was

increased from 5.5% to 6.1%, a 1.3% increase i the leucine content. In SEQID-45010

leucine was increased from 5.5% to 6.0%, a 8.3% increase in the leucine content. In SEQID-

45014 leucine was increased from 5.5% to 6.3%, a 14.3% increase in the leucine content. In

SEQID-45024 leucine was increased from 5.5% to 5.8%, a 5.6% increase in the leucine



content. The amino acid content and PDCAAS score of the wild-type SEQID-45001 and

variants are listed in Table 1 A.

Secreted protein from Bacillus engineered for increased Valine content

We demonstrated SEQID-45009, SEQID-45010, SEQID-45014, 8EQID-45024 variants are

readily secreted and contain increased in valine relative to wild-type SEQID-45001 SEQID-

45009, SEQID-45010, SEQID-45014, SEQID-45024 contains 15.6%, 9.1%, 9.2% and 25.5%

increased valine relative to wild-type SEQID-45001. The amino acid content and PDCAAS

score of the wild-type SEQID-45001 and variants are listed in Table 15A.

Secreted protein from Bacillus engineered for decreased activity

In some cases the engineered secreted protein is an enzyme or has enzymatic activity. Since

activity is not necessarily important for nutritional quality, it can be desirable to inactivate or

reduce the enzymatic activity. The active sites of SEQID-45001 are predicted to be residues

D 7 and E249, which are acidic residues lying in the center of the catalytic domain. To

produce a polypeptide free of enzymatic activity and enriched in amino acids important to

nutrition and health, we can mutate those two sites to disrupt the catalytic activity of SEQID-

45001 . Because D217 and E249 in SEQID-45001 may act as nucleophi!es and proton donors

or acceptors to form hydrogen bonds with their ligands, we can mutate both residues into

alanine or an essential amino acid to disrupt the activity. Alanine, phenylalanine, leucine,

isoleucine, valine, and methionine are lack of oxygen or nitrogen atoms in their side chain

and cannot act as nucleophiles or proton donors with the ligand. Threonine, lysine, and

arginine are different from glutamic acid and aspartic acid in their charges under

physiological pH and their sizes and shapes.





Secreted protein from Aspergillus engineered for increased digestive protease cleavage

sites

The engineered secreted variantSEQID-45052 is enriched in a recognition site for a digestive

protease. By adding sites for proteolysis the polypeptide will breakdown further into more

small peptides for continued proteolysis until they are absorbed by the intestine The three

key proteases in protein digestion are Pepsin, Trypsin, and Chymotrypsin. Pepsin recognition

sites are any site in a polypeptide sequence after (i.e., downstream of) an amino acid residue

selected from Phe, Trp, Tyr, Leu, Ala, Glu, and Gin, provided that the following residue is

no an amino acid residue selected from Ala, Gly, and Val. Trypsin recognition sites are any

site in a polypeptide sequence after an amino acid residue selected from Lys or Arg, provided

that the following residue is not a proline. Chymotrypsin recognition sites are any site in a

polypeptide sequence after an amino acid residue selected from Phe, Trp, Tyr, and Leu.

SEQID-45052 is enriched in Lysine from 3.0% to 5.8%, a 92.4% increase in Lysine content,

thus enriching the polypeptide in cleavage sites for trypsin. The amino acid content and

PDCAAS score of the wild-type SEQID-45029 and variants are listed in Table 15B. The

digestibility of engineered secreted variants can be measure via an in vitro simulated

digestion assay combined with analysis by electrophoresis, HPLC, and LC- MS/MS as

described in above (Secreted protein from Bacillus engineered for increased digestive

protease cleavage sites).

Secreted protein from Aspergillus engineered for increased essential amino acid content

Essential amino acids include Histidine, Isoleucine, Leucine, Lysine, Methionine,

Phenylalanine, Threonine, Tryptophan, and Valine. Because their carbon skeletons are not

synthesized de novo by the body to meet metabolic requirements, they must be taken as food.

The engineered secreted polypeptide SEQID-45029- increased the essential amino acid

content of wild type from 41.9% to 44.4%, a 6.0% increase. Alsothis variant contains a

complete set of all essential amino acids. The administration of these nutritive polypeptides

can provide the essential amino acids absent or present in insufficient amounts in a subject's

diet to treat or prevent essential amino acid deficiency. The amino acid content and PDCAAS

score of the wild-type SEQID-45029 and variants are listed in Table 5B.

Amino acids are used for normal cell functionality, and shifts in metabolism driven by

changing availability of a single amino acid can affect whole body homeostasis and growth.

Additionally, amino acids function as signaling molecules and regulators of key metabolic



pathways used for maintenance, growth, reproduction, immunity. There exists a mechanistic

understanding of how uncharged tRNA allosterically activates GCN2, leading to downstream

phosphorylation of transcription factors related to lipogenesis, protein synthesis, along with

many biosynthetic pathways in eukaryotes (SREBP-lc, eIF2a. and GCN4p discussed below).

Diets devoid of an essential amino acid remarkably trigger this signaling within minutes after

diet introduction (Hao et. A , science 2005). Signaling through STREBP-lc has been shown

in vivo to have dramatic effects on mobilizing lipid stores by repressing genes related to

lipogenesis. STREBP-lc has been shown to specifically act on hepatic lipid synthesis, and an

ability to cause a hepatic steatosis phenotype as well as increase in visceral fat mass (Knebel,

B. et. A . Liver-Specific Expression of Transcriptionally Active SREBP-lc Is Associated

with Fatty Liver and Increased Visceral Fat Mass. PLoS, 20 ). Deprivation of essential

amino acids, through its action o GCN2, has an effect on SREBP-lc and decreased

physiologic measures of liver weight (and fatty liver phenotype), adipose tissue weight

cholesterol/triglyceride content, and food intake. Driving decreased fat mass, while

maintaining lean mass provides a therapeutic opportunity in areas such as obesity, diabetes,

and cardiovascular health.

Secreted protein fr o Aspergillus engineered for cr eased PDCAAS (Protein

Digestibility Corrected Amino Acid Score)

PDCAAS is required by the United States Food and Drug Administration (US-FDA) labeling

regul ations, which were promulgated out of the Nutrition Labeling and Education Act of

1990 (NLEA), when making claims about the quality of protein content. The method was

described and recommended for use by the Food and Agriculture Organization/World Health

Organization (FAO/WHO) in 99 (FAO/'WHO. Protein Quality Evaluation; Report of a

Joint FAG/WHO Expert Consultation, United Nations; Rome, Italy, 1991). PDCAAS is a

measure for protein quality based on the amino acid requirements of humans and their ability

to digest it by evaluating the ratio of the limiting amino acid with respect to reference protein

normalized by a true fecal digestibility percentage. Mutant SEQID-45052 has an elevated

PDCAAS scores as compared to wild-type, increased from 0.67 to 0.78 a 16% increase. The

amino acid content and PDCAA S score of the wild-type SEQID-45029 and variants are listed

in Table 5B. Polypeptides with higher PDCAAS score are ab e to provide a superior ratio of

important amino acids delivered to the body

Secreted protein from Aspergillus engineered for increased lysine content

The engineered secreted variant SEQID-45052 has enriched lysine content when compared to

wild-type protein. In SEQID-45052 lysine was increased from 3.0% to 5.8%, a 92.4%



increase in the lysine content. By enriching secreted proteins in lysine, the content of an

essential amino acid which cannot be synthesized has been increased and an important amino

acid has been added that has additional utility to growth and health. The amino acid content

and PDCAAS score of the wild-type SEQID-45029 and variants are listed in Table 15B.

Secreted protein from Aspergillus engineered for decreased activity

In some cases the engineered secreted protein is an enzyme or has enzymatic activity. Since

activity is not necessarily important for nutritional quality, it can be desirable to inactivate or

reduce the enzymatic activity. The active site of SEQID-45029 is predicted to be residues

D200 and E203, all of which are acidic residues lying in the center of the catalytic domain. In

order to produce a nutritious polypeptide free of enzymatic activity, we can mutate those two

sites to disrupt the catalytic activity of SEQID-45029. Because D200 and E203 in SEQID-

45029 may act as nucleophiies and proton donors or acceptors to form hydrogen bonds with

their ligands, we can mutate both residues into alanine or an essentia! amino acid to disrupt

the activity. Alanine, phenylalanine, leucine, isoleucine, valine, and methionine are lack of

oxygen or nitrogen atoms in their side chain and cannot act as nucleophiies or proton donors

with the ligand. Threonine lysine, and arginine are different from glutamic acid and aspartic

acid in their charges under physiological pH and their sizes and shapes.
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INFORMAL SEQUENCE LISTING

Glucoa ry la e (A. niger SEQ ID NO: 1 }

ATLDS LS E V RTA LN GADGA VSGADSG VASPS D PDYFYT T DSGLVLKTLVDLFR
GDTSLLS E Y SAQAIYQGI SNPSGDLSSGAGLGEPKFNYDETAYTGSWGRPQRDGPALBATAMI

GFGQWLLDNGYTSTATDIYWPLVRNDLSYVAQYWNQTGYDLWEEVNGSSFFTTAVQHRALVEGSAFAT
AYGSSCSWCDSQAPEILCYLQSFWTGSFILANFDSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSP
RALANHKEVYDSFRSIYTLNDGLSDSEAVAYGRYPEDTYYNGNPWFLCTLAAAEQLYDALYQWDKQGS
LEVTDVSLDFFKALYSDAATGTYSSSSSTYSS DAVKTFADGFVS VETHAAS GSMSEQYDKSDGE
QLSARDLT SYAALLTA RR SYVPAS GETSASS PGTCAATSA GTYSSV V S PS ATGGTT
TTATPTGSGSYTSTSKTTATASKTSTSTSSTSCTTPTAYAYTFDLTATTTYGENIYLVGSISQLGDWE
TSDGIALSADKYTSSDPLWYYTVTLPAGESFEYKFIRIESDDSYEWESDPNREYTYPQACGTSTATYT
DT R

Endo-beta-1 ,4-glucanase (A, niger) SEQ IB NO: 2 }

VPHGSGHKKRASVFEWFGSNESGAEFGTNIPGVWGTDYI FPDPSTISTLIGKGMNFFRVQFMMERLLP
DSMTGSYDEEYLANLTTVVKAVTDGGAHALI PH YGRY GE ISSTSDFQTFWQNLAGQYKDNDLVM
FDTNNEYYDMDQDLVLNLNQAAINGIRAAGASQYIFVEGNSWTGAWTWYDYNDNMKNLTDPEDKIVYE
MHQYLDSDGS GTSETC SGT GKER DATQWLKDNKKYGF GEYAGGSNDVCRS AYSGMLEYMA T
DV KGAS AAGPWWGD SLEPPDGTA YTGMLD LETYL

1 ,4-beta~D~glucan cellobiohYdrolase {A. i r) (SEQ ID N : 3 }

QQVGTYTTETHPSLTWQTCTSDGSCTTNDGEVVIDASWRWVFISTSSAT NCYTGNEWDTSICTDDVTCA
ANCA LDGATYEATYG TTSGSELRLNFVTQGSSKNIGSRLYLMSDDSNYELFKLLG QE FDVDVS L
PCGLNGALYFVAMDADGGTSEYSGNKAGAKYGTGYCDSQCPRDLKFINGEANCDGWEPSSNNVNTGVG
D GSCCAE DV E SISNAFTAHPCDSVSQTMCDGDSCGGTYS SGDRYSGTCDPDGCDYNPYRLGN
TDFYGPGLTVDTNS PFTVVTQF TDDGTS SGTLTE IKRLYVQNGEVIANGASTYSS NGSS TSAFCE
SEKTLFGDENVFDKHGGLEGMGEAMAKGMVLVLSLWDDYAADMLWLDSDYPVNSSASTPGVARGTCST
DSGVPATVEAESPNAYVTYSNIKFGPIGSTYSSGSSSGSGSSSSSSSTTTKATSTTLKTTSTTSSGSS
STSAAQAYGQCGGQGWTGPTTC SGYTCTYE AYYSQCL

Endo~l , -fo ta-xy anas (Ά . n g r) SEQ ID NO: 4 }

SAGINYVQNYNGNLGDFTYDESAGTFSMYWEDGVSSDFVVGLGWTTGSSKAITYSAEYSASGSSSYLA
VYG VNYPQAEYY VE YGDYNPCSSATSLGTVYSDGSTYQVCTDTRTNEPS TG S TQ SVRES
TRTSGTVTVANHFNFWAQHGFGNSDFNYQVMAVEAWSGAGSASVT SS

Cellulose Binding Domai 1 (A. niger {SEQ ID NO: 5 }

AAQAYGQCGGQGWTGPTTCVSGYTCTYENAYYSQCL

Carbohydrate Binding Module 20 {A. nlger) (SEQ ID NO: 6 }



CTTPTAVAVTFDLTATTTYGENI YLVGSI SQLGD E S G ALSADKYTSSDPLWYVTVTLPAGESFE
YKFIRIESDDS VE ESDPNREYTVPQACGTSTAT V D R

Glucosidase Fibronect,in Type III Domain (Ά . n !g r) (SEQ ID 330: 7 )

PAGGGAGGNPRLYDELIRVSVTIKNTGKVAGDEVPQLYVSLGGPNEPKIVLRQFERITLQPSKETQWS
T LTRRDLAN VE Q E TSYPKMVFAGSSSRKLPLRASLPTVH

Hydrophobin I (T. Reese!) (SEQ ID 330: 8 )

S GNG VCPPG FS PQCCATQ LG GLDCKVPSQN DGTDFRNVCAKTGAQ PLCCVAPVAGQA L

CQTAVGA

Hydrophobin II (T . Reese!) SEQ ID NO: 9 }

AVCPTGLFSNPLCCATNVLDLIGVDCKTPTI AVDTGAIFQAHCASKGSKPLCCVAPVADQALLCQKAI
GTF

Engineered Cellulose Binding Domain 1 (SEQ ID NO; 10)

A QLYLQCGGQGWTGPTTC SGYTC YL YSQCL

Engineered Cellulose Binding Dox in 1 SEQ D MO: 11}

AAQLYLQCGGQGWTGPTTCLSGYTCLLLNLYYSQCL

Engineered Cellulose Binding Do in 1 SEQ ID O 12}

AAQLYLQCGGQGWTGPTLCLSGYLCLLLLLYYSQCL

Engineered Cellulose Binding Domain 1 (SEQ ID NO: 13}

LAQLYLLCGGQGWTGPTLCLSGYLC LL LL LS C

TABLE SEQID
SEQ D Ful! Sequence

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAVINHTTSDYAAiSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYDW

NTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITNTSAEFQYGE!LQDSASRDAAYANYMD

ASNYGHSIRSALKNRNLGVSN!SHYASDVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTPLFF

SRPEGGGNGVRFPGKSQIGDRGSALFEDQAITAVNRFHNVMAGQPEELSNPNGNNQ!FMNQRGSHGVVLANAGSSS

VSiNTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADANT

TKAVYQ!NNGPETAFKDGDQFTIGKGDPFGKTYT!MLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQVNAYI

SEOJD- YKHDGSRVIELTGSWPGKPMTKNADG!YTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSLP

45001 HDYKDDDDK

SEOJD- ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI



45002 GNRYLGTEQEFKEMCAAAEEYGIKVIVDAVINHTTSDYAAISNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYDW

NTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNiTNTFAEFQYGEILQDSASRDAAYANYMD

VTASNYGHSIRSALKNRNLGVSNISHYASDVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAV!ASRSGSTPLFF

SRPEGGGNGVRFPGKSQIGDRGSALFEDCSAITAVNRFHNVMAGLPEELSNPNGNNQiFMNQRGSHGWLANAGSSSV

SINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADANTT

KAVYQINNGPETAFKDGDQFTIGKGDPFGICTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTiGYQNPNHWSQVNAY!Y

KHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSLPH

DYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKViVDAV!NHTTSDYAAISNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYDW

NTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITNTSAEFQYGE!LQDSASRDAAYANYMD

VTASNYGHSIXSALKNRNLGVSNISHYASDVSADKLVTWVEWMSDDDIRLGWAVIASRSGSTPLFFSRPEGGGNGVRFP

GKSQIGDRGSALFEDQAITAVNRFHNVMAGQPEELSNPNGNNQIFMNQRGSHGWLANAGSSSVSINTATKLPDGRY

DNKAGAGSFQVNDGKLTGT!NARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLT!TLRADANTTKAVYQINNGPET

SEOJD- AFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKT!GYQNPNHWSQVNAYIYKHDGSRVIELTGS

45003 WPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSLPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKViVDAV!NHTTSDVVGiMSNEVKSiPNWTHGNTQIKNWFDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKH!ELPDDGSYGSQFWPN!TKILTEFQYGEILQDSASRDAAYANYM

DVTASNYGHS!RSALKNRNLGVSNIMTYVLWSADKLVTWVESHDTYANDDEESTWMSDDDiRLGWAVIASRSGSTPLF

FSRPEGGGNGVRFPGKSQIGDRGSALFEDQA!TAVNRFHNVMAGVPETLSNPNGNNQIFMNQRGSHGVVLANAGSSS

VSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTiNARSVAVLYPDD!AKAPHVFLENYKTGVTHSFNDQLTiTLRADANT

TKAVYQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQVNAY!

SEQID- YKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKV!FNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSLP

45004 HDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAV!NHTTSDVVGFMSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLY

DWNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITNTSAEFQYGEILQDSASRDAAYANY

MDVTASNYGHSIRSALKNRNLGVSN!SHYASDVSADKLVTWVESHDTYANDDEESTWMSDDD!RLGWAVIASRSGSTP

LFFSRPEGGGNGVRFPGKSQIGDRGSALFEDQA!TAVNRFHNVMAGQPEELSNPNGNNQIFMNQRGSHGVVLANAG

SSSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDD!AKAPHVFLENYKTGVTHSFNDQLTITLRAD

ANTTKAVYQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQV

SEQID - NAYIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLS

45005 GSLPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAMEEYGIKV!VDAV!NHTTSDMVGVMSNEVKSIPNVVTHGNTQIKNWSDRWDVTQNSLLGLY

DWNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPN!TNTSAEFQYGEILQDSASRDAAYANY

MDVTASNYGHSIRSALKNRNLGVSNiSHYAFDVSADKLVTWVESHDTYANDDEESTWMSDDD!RLGWAVIASRSGSTP

LFFSRPEGGGNGVRFPGKSQ!GDRGSALFEDQAITAVNRFHNVMAGQPVELSNPNGNNQIFMNQRGSHGVVLANAG

SSSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDiAKAPHVFLENYKTGVTHSFNDQLTITLRAD

ANTTKAVYQ!NNGPETAFKDGDQFTiGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQV

SEQID- NAYIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLS

45006 GSLPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAVINHTTSDYAVISNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYDW

NTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNiTNTXAEFQYGEiLQDSASRDAAYANYMD

VTASNYGHSIRSALKNRNLGVSNISQYAXEVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTPLFF

SRPEGGGNGVRFPGKSQIGDRGSALFEDCSAITAVNRFHNVMAGLPEELSNPNGNNQiFMNQRGSHGWLANAGSSSV

SINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADANTT

KAVYQINNGPETAFKDGDQFTIGKGDPFGKmiMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQVNAY!Y

SEOJD- KHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSLPH

45007 DYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKViVDAV!NHTTSDLLGVLSNEVKSiPNWTHGNTQIKNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITNTSAEFQYGEILQDSASRDAAYANY

MDVTASNYGHS!RSALKNRNLGVSNISHYASDVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTP

LFFSRPEGGGNGVRFPGKSQIGDRGSALFEDQA!TAVNRFHNVMAGQPEELSNPNGNNQIFMNQRGSHGVVLANAG

SSSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRAD

ANTTKAVYQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQV

SEQID- NAY!YKHDGSRV!ELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLS

4500S GSLPHDYKDDDDK

SEQID- ETANKXNELTAPSIKSGTIXHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

45009 GNRYLGTEQEFKEMCAMEEYGIKViVDAVINHTTSDLVGVLSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYD



WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITRVVMEFQYGEILQDSASRDAAYANY

MDVTASNYGHSIRSALKNRNLGVSNIVMY!LRVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTP

LFFSRPEGGGNGVRFPGKSQ!GDRGSALFEDQAITAVNRFHNVMAGLPKRLSNPNGNNQIFMNQRGSHGVVLANAGS

SSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYICTGVTHSFNDQLTITLRADA

NTTKAWQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQVN

AYIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGS

LPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAMEEYGIKVIVDAVINHTTSDVIGMVSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKH!ELPDDGSYGSQFWPN!TRLVMEFQYGEILQDSASRDAAYANY

MDVTASNYGHS!RSALKNRNLGVSNIMRYLLKVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTP

LFFSRPEGGGNGVRFPGKSQ!GDRGSALFEDQAITAVNRFHNVMAGIPKRLSNPNGNNQIFMNQRGSHGWLANAGS

SSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADA

NTTKAVYQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQVN

SEOJD- AY!YKHDGSRV!ELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGS

45010 LPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAV!NHTTSDLLGVLSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITTFLTEFQYGEILQDSASRDAAYANYM

DVTASNYGHS!RSALKNRNLGVSNIIRYLLRVSADKLVTWVESHDTYANDDEESTWMSDDD!RLGWAVIASRSGSTPLFF

SRPEGGGNGVRFPGKSQIGDRGSALFEDQAITAVNRFHNVMAGLPTKLSNPNGNNQIFMNQRGSHGWLANAGSSSV

SINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADANTT

KAVYQINNGPETAFKDGDQFT!GKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQVNAYIY

SEQID- KHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSLPH

45011 DYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAXEEYGIKVIVDAVINHTTSDLFGVVSNEVKSIPNWTHGNTQIKNWCDRWDVTQNSLLGVYD

WNTQNTQAQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITGDNEFQYGE!LQDSASRDAAYANYM

DVTASNYGHSIRSALKNRNLGVSNIVKYLVRVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTPLF

FSRPEGGGNGVRFPGKSQIGDRGSALFEDQAITAVNRFHNVMAGFPKILSNPNGNNQIFMNQRGSHGWLANAGSSS

VSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADANT

TKAVYQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQVNAYi

SEQID- YKHDGSRVIELTGSWPGKPMTKNADG!YTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSLP

45012 HDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAVINHTTSDVLGWSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKH!ELPDDGSYGSQFWPN!TNTSAEFQYGEILQDSASRDAAYANY

MDVTASNYGHSIRSALKNRNLGVSNISHYASDVSADKLVTWVESHDTYANDDEESTWMSDDD!RLGWAVIASRSGSTP

LFFSRPEGGGNGVRFPGKSQ!GDRGSALFEDQAITAVNRFHNVMAGQPEELSNPNGNNQIFMNQRGSHGVVLANAG

SSSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRAD

ANTTKAVYQ!NNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQV

SEQID- NAYIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLS

45013 GSLPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAVINHTTSDLLGLVSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKH!ELPDDGSYGSQFWPN!TTVFREFQYGEILQDSASRDAAYANY

MDVTASNYGHS!RSALKNRNLGVSNILRYLVKVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTPL

FFSRPEGGGNGVRFPGKSQ!GDRGSALFEDQAITAVNRFHNVMAGIP!ILSNPNGNNQIFMNQRGSHGVVLANAGSSS

VSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDD!AKAPHVFLENYKTGVTHSFNDQLTITLRADANT

TKAVYQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQVNAYI

SEOJD- YKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKV!FNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSLP

45014 HDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAV!NHTTSDYAAISNEVKSIPNWTHGNTQIKNWCDRWDVTQNSLLGLYDW

NTQNTQVQSYLKRLLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITNTFAEFQYGEILQNRNLGVSNISHYASD

VSADKLVTWVEWMSDDDIRLGWAVIASRSGSTPLFFSRPEGGGNGVRFPGKSQIGDRGSALFEDQAITAVNRFHNVM

AGQPEELSNPNGNNQIFMNQRGSHGWLANAGSSSVS!NTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVL

YPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADANTTKAVYQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNS

SEQID- DGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQVNAYIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAK

45015 VIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSLPH DYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

SEQID- GNRYLGTEQEFKEMCAAAEEYGIKVIVDAV!NHTTSDVIGLLSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYD

45016 WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITNTXREFQYGEILQNRNLGVSNISLSAF



GVSADKLVTWVESHDTYANDDEESTWMSDDDiRLGWAV!ASRSGSTPLFFSRPEGGGNGVRFPGKSQIGDRGSALFED

QAITAVNRFHNVMAGLPXELSNPNGNNQIFMNQRGSHGWLANAGSSSVS!NTATKLPDGRYDNKAGAGSFQVNDG

KLTGT!NARSVAVLYPDD!AKAPHVFLENYKTGVTHSFNDQLT!TLRADANTTKAVYQ!NNGPETAFKDGDQFTIGKGDPF

GKmiMLKGTNSDGWRTEKYSFVKRDPASAKTIGYQNPNHWSQVNAYIYKHDGSRVIELTGSWPGKPMTKNADGIYT

LTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSLPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAV!NHTTSDVLGVLSNEVKSIPNWTHGNTQ!KNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITKMIMEFQYGEILQDSASRDAAYANY

MDVTASNYGHS!RSALKNRNLGVSNISHYASDVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTP

LFFSRPEGGGNGVRFPGKSQIGDRGSALFEDQA!TAVNRFHNVMAGVPMMLSNPNGNNQIFMNQRGSHGWLANA

GSSSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDD!AKAPHVFLENYKTGVTHSFNDQLTITLRA

DANTTKAVYQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQ

SEQID- VNAYIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGL

45017 SGSLPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAVINHTTSDLFGLVSNEVKSIPNWTHGNTQ!KNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITNTSAEFQYGEILQDSASRDAAYANY

MDVTASNYGHSIRSALKNRNLGVSNiSHYASDVSADKLVTWVESHDTYANDDEESTWMSDDD!RLGWAVIASRSGSTP

LFFSRPEGGGNGVRFPGKSQIGDRGSALFEDQA!TAVNRFHNVMAGQPEELSNPNGNNQIFMNQRGSHGVVLANAG

SSSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDiAKAPHVFLENYKTGVTHSFNDQLTITLRAD

ANTTKAVYQ!NNGPETAFKDGDQFT!GKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQV

SEOJD- NAYIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLS

45018 GSLPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAVINHTTSDLIGVFSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKH!ELPDDGSYGSQFWPN!TRVLREFQYGEILQDSASRDAAYANY

MDVTASNYGHSIRSALKNRNLGVSNIFIWIWSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTPL

FFSRPEGGGNGVRFPGKSQ!GDRGSALFEDQAITAVNRFHNVMAGVPMKLSNPNGNNQIFMNQRGSHGWLANAGS

SSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADA

NTTKAVYQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQVN

SEQjD- AY!YKHDGSRV!ELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGS

45019 LPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKViVDAV!NHTTSDLFGMVSNEVKSIPNWTHGNTQIKNWFDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKH!ELPDDGSYGSQFWPN!TIVITEFQYGEILQDSASRDAAYANYM

DVTASNYGHS!RSALKNRNLGVSNILRYVLRVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTPLF

FSRPEGGGNGVRFPGKSQIGDRGSALFEDQA!TAVNRFHNVMAGLPMKLSNPNGNNQIFMNQRGSHGWLANAGSS

SVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGT!NARSVAVLYPDD!AKAPHVFLENYKTGVTHSFNDQLT!TLRADAN

TTKAVYQ!NNGPETAFKDGDQFTIGKGDPFGKTYT!MLKGTNSDGVTRTEKYSFVKRDPASAKT!GYQNPNHWSQVNA

SEQID- YIYKHDGSRVIELTGSWPGKPMTKNADGiYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSL

45020 PHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAV!NHTTSDVLGLLSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNIT!IMREFQYGE!LQDSASRDAAYANYM

DVTASNYGHS!RSALKNRNLGVSNILRYMMTVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTPL

FFSRPEGGGNGVRFPGKSQIGDRGSALFEDQA!TAVNRFHNVMAGVPKTLSNPNGNNQIFMNQRGSHGVVLANAGSS

SVS!NTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADAN

TTKAVYQiNNGPETAFKDGDQFTIGKGDPFGKTYTiMLKGTNSDGVTRTEKYSFVKRDPASAKT!GYQNPNHWSQVNA

SEQID- YIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKV!FNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGSL

45021 PHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAVINHTTSDIVGFVSNEVKSIPNWTHGNTQiKNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITKVLMEFQYGEILQDSASRDAAYANY

MDVTASNYGHSIRSALKNRNLGVSNiSHYASDVSADKLVTWVESHDTYANDDEESTWMSDDD!RLGWAVIASRSGSTP

LFFSRPEGGGNGVRFPGKSQ!GDRGSALFEDQAITAVNRFHNVMAGQPEELSNPNGNNQIFMNQRGSHGVVLANAG

SSSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDiAKAPHVFLENYKTGVTHSFNDQLTITLRAD

ANTTKAVYQ!NNGPETAFKDGDQFT!GKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQV

SEQID- NAYIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLS

45022 GSLPHDYKDDDDK

ETANKSNELTAPSIKSGTIXHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAVINHTTSDVIGFFSNEVKS!PNWTHGNTQIKNWSDRWDVTQNSLLGLYD

SEQID- WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKH!ELPDDGSYGSQFWPN!TKVLREFQYGEILQDSASRDAAYANY

45023 MDVTASNYGHS!RSALKNRNLGVSNiMRYiVRVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAV!ASRSGSTP



LFFSRPEGGGNGVRFPGKSQ!GDRGSALFEDQAITAVNRFHNVMAGLPRRLSNPNGNNQIFMNQRGSHGVVLANAGS

SSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADA

NTTKAVYQ!NNGPETAFKDGDQFTIGKGDPFGKTYT!MLKGTNSDGVTRTEKYSFVKRDPASAKT!GYQNPNHWSQVN

AY!YKHDGSRV!ELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGS

LPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAV!NHTTSDVLGVVSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITTWMEFQYGEILQDSASRDAAYANY

MDVTASNYGHS!RSALKNRNLGVSNILRWVRVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTP

LFFSRPEGGGNGVRFPGKSQIGDRGSALFEDQA!TAVNRFHNVMAGVPTKLSNPNGNNQIFMNQRGSHGVVLANAGS

SSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADA

NTTKAVYQiNNGPETAFKDGDQFTIGKGDPFGKTYTiMLKGTNSDGVTRTEKYSFVKRDPASAKT!GYQNPNHWSQVN

SEQ!D- AYIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGS

45024 LPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAVINHTTSDTTGTTSNEVKS!PNWTHGNTQIKNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITKTTGEFQYGE!LQDSASRDAAYANY

MDVTASNYGHSIRSALKNRNLGVSNiTHYTTDVSADKLVTWVESHDTYANDDEESTWMSDDDiRLGWAV!ASRSGSTP

LFFSRPEGGGNGVRFPGKSQIGDRGSALFEDQA!TAVNRFHNVMAGTPEELSNPNGNNQIFMNQRGSHGVVLANAGS

SSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYICTGVTHSFNDQLTITLRADA

NTTKAVYQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQVN

SEQID- AYIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGS

45025 LPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAMEEYGIKVIVDAVINHTTSDMMGMMSNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGL

YDWNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITKMMGEFQYGEILQDSASRDAAYA

NYMDVTASNYGHSIRSALKNRNLGVSNIMHYMMDVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRS

GSTPLFFSRPEGGGNGVRFPGKSQiGDRGSALFEDQAITAVNRFHNVMAGMPEELSNPNGNNQ!FMNQRGSHGWLA

NAGSSSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGT!NARSVAVLYPDD!AKAPHVFLENYKTGVTHSFNDQLT!TL

RADANTTKAVYQINNGPETAFKDGDQFT!GKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHW

SEQjD- SQVNAY!YKHDGSRV!ELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDS

45026 GLSGSLPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKViVDAV!NHTTSDYKKGKKNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLYD

WNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKH!ELPDDGSYGSQFWPN!TKKGAEFQYGEILQDSASRDAAYANY

MDVTASNYGHS!RSALKNRNLGVSNISKYKAKVSADKLVTWVESHDTYANDDEESTWMSDDDiRLGWAVIASRSGSTP

LFFSRPEGGGNGVRFPGKSQIGDRGSALFEDQA!TAVNRFHNVMAGKPEELSNPNGNNQ!FMNQRGSHGWLANAGS

SSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDDIAKAPHVFLENYKTGVTHSFNDQLTITLRADA

NTTKAVYQ!NNGPETAFKDGDQFTIGKGDPFGKTYT!MLKGTNSDGVTRTEKYSFVKRDPASAKT!GYQNPNHWSQVN

SEQID- AY!YKHDGSRV!ELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGLSGS
45027 LPHDYKDDDDK

ETANKSNELTAPSIKSGTILHAWNWSFNTLKHNMKDIHDAGYTAIQTSPINQVKEGNQGDKSMSNWYWLYQPTSYQI

GNRYLGTEQEFKEMCAAAEEYGIKVIVDAV!NHTTSDYHHGHHNEVKSIPNWTHGNTQIKNWSDRWDVTQNSLLGLY

DWNTQNTQVQSYLKRFLDRALNDGADGFRFDAAKHIELPDDGSYGSQFWPNITHHGAEFQYGEILQDSASRDAAYAN

YMDVTASNYGHSIRSALKNRNLGVSNISHYHAHVSADKLVTWVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGST

PLFFSRPEGGGNGVRFPGKSQiGDRGSALFEDQAITAVNRFHNVMAGHPEELSNPNGNNQ!FMNQRGSHGWLANA

GSSSVSINTATKLPDGRYDNKAGAGSFQVNDGKLTGTINARSVAVLYPDD!AKAPHVFLENYKTGVTHSFNDQLTITLRA

DANTTKAVYQINNGPETAFKDGDQFTIGKGDPFGKTYTIMLKGTNSDGVTRTEKYSFVKRDPASAKTIGYQNPNHWSQ

SEQ!D- VNAYIYKHDGSRVIELTGSWPGKPMTKNADGIYTLTLPADTDTTNAKVIFNNGSAQVPGQNQPGFDYVLNGLYNDSGL
45028 SGSLPHDYKDDDDK

ATLDSWLSNEATVARTA!LNNIGADGAWVSGADSGIVVASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTiEN

YISAQAIVQGISNPSGDLSSGAGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEWDSFRSIYTLNDGLSDSEAVAVGRYPEDTYYNGNPW

FLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSM

SEQYDKSDGEQLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCMTSAIGTYSSVTVTSWPS!VATGGTTTT

SEQ!D- ATPTGSGSVTSTSKTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWETSDGIALSADKYTSSDP

45029 LWYVTVTLPAGESFEYKFIRIESDDSVEWESDPNREYWPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTA!LNNIGADGAWVSGADSGIVVASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTiEN

YISAQAIVQGISNPSGRLIIGRGLGEPKFNVDETAYTGSWGRPQRDGPALRATAM!GFGQWLLDNGYTSTATDIVWPLV

RNDLSFWTGSFILANFDSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEVVDSFRSIYTLNDGLKMVKAV

SEQID- AVGRYPEDTYYNGNPWFLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFA

45030 DGFVSIVETHAASNGSMSEQYDKMRGLLLSARDLTWSYAALLTANNRRNSWPASWGETSASSVPGTCVLTSIIGTYSSV



TVTSWPSIVATGGTTTTATPTGSGSVTSTSKTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWE

TSDGIALSADKYTSSDPLWYWmPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGD

YKDHDiDYKDDDDK

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIVVASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGTLRTGMGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATD!VWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEVVDSFRSIYTLNDGLTMLIAVAVGRYPEDTYYNGNPW

FLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSM

SEQYDKVKGVVLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCFVTSLIGTYSSVTVTSWPSIVATGGTrrr

SEQID- ATPTGSGSVTSTSKTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWETSDGIALSADKYTSSDP

45031 LWYVTWLPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIVVASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGRLIIGRGLGEPKFNVDETAYTGSWGRPQRDGPALRATAM!GFGQWLLDNGYTSTATDIVWPLV

RNDLSFWTGSF!LANFDSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEVVDSFRS!YTLNDGLKMVKAV

AVGRYPEDTYYNGNPWFLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFA

DGFVSIVETHAASNGSMSEQYDKVKGWLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCFVTSLIGTYSS

VTVTSWPSIVATGGTmATPTGSGSVTSTSKTTATASICTSTSTSSTSCTTPTAVAWFDLTAmYGENIYLVGSISQLGD

SEQID- WETSDGIALSADKYTSSDPLWYVTWLPAGESFEYKFIRIESDDSVEWESDPNREYWPO^CGTSTATVTDTWRDYKDHD

45032 GDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIVVASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAO^IVQGISNPSGMLKKGMGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWP

LVRNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILAN

FDSSRSGKDANTLLGSiHTFDPEAACDDSTFQPCSPRALANHKEVVDSFRSIYTLNDGLKMMTAVAVGRYPEDTYYNGN

PWFLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNG

SMSEQYDKVKGIVLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCLVTSFIGTYSSVTVTSWPSIVATGGTT

TTATPTGSGSVTSTSKTTATASKTSTSTSSTSC^^

SEQID- DPLWYVTWLPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDD
45033 K

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGTLTTGMGLGEPKFNVDETAYTGSWGRPQRDGPALRATAM!GFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTiAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEVVDSFRSIYTLNDGLTKIRAVAVGRYPEDTYYNGNPW

FLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSM

SEQYDKMRGLVLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCVLTSVIGTYSSVTVTSWPSIVATGGTTTT

SEQID- ATPTGSGSVTSTSKTrATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWETSDGIALSADKYTSSDP

45034 LWYVTVTLPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGTLRTGMGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTiAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEVVDSFRSIYTLNDGLTMLIAVAVGRYPEDTYYNGNPW

FLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSM

SEQYDKVRGLVLSARDLTWSYAALLTANNRRNSWPASWGETSASSVPGTCLVTSMIGTYSSVTWSWPSIVATGGTTTT

SEQID- ATPTGSGSVTSTSKTrATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWETSDGIALSADKYTSSDP

45035 LWYVTVTLPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGKLMTGTGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTiAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEVVDSFRSIYTLNDGLITFKAVAVGRYPEDTYYNGNPW

FLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSM

SEQYDKLTGLLLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCLFTSIIGTYSSVTVTSWPSIVATGGTTTTAT
SEQID- PTGSGSVTSTSKTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWETSDGIALSADKYTSSDPLW

45036 YVTVTLPAGESFEYKF!RIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHD!DYKDDDDK

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGTLMRGKGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTiAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEWDSFRSIYTLNDGLRRLRAVAVGRYPEDTYYNGNPW

FLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSM

SEQYDKLRGVILSARDLTWSYMLLTANNRRNSVVPASWGETSASSVPGTCLVTSMIGTYSSVTVTSWPSIVATGGTTTT
SEQID- ATPTGSGSVTSTSKTrATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWETSDGIALSADKYTSSDP

45037 LWYVTVTLPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

SEQID- YISAQAIVQGISNPSGKLIIGRGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPLV

4503S RNDLSFWTGSF!LANFDSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEWDSFRS!YTLNDGLMMVKAV



AVGRYPEDTYYNGNPWFLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFA

DGFVSIVETHAASNGSMSEQYDKMRGLVLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCVMTSi!GTYSS

VTVTSWPSIVATGGTTnATPTGSGSVTSTSKTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGD

WETSDGIALSADKnSSDPLWYVTWLPAGESFEYKF!RIESDDSVEWESDPNREYTVPQ^CGTSTATVTDTWRDYKDHD

GDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTA!LNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGTLTTGMGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEWDSFRSIYTLNDGLKRFXAVAVGRYPEDTYYNGNPW

FLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSM

SEQYDKXXGVXLSARDLTWSYMLLTANNRRNSVVPASWGETSASSVPGTCXXTSXIGTYSSVTVTSWPSIVATGGTTTT

SEQID- ATPTGSGSVTSTSICTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGS!SQLGDWETSDG!ALSADKYTSSDP

45039 LWYVTVTLPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTA!LNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGKLMTGTGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEWDSFRSIYTLNDGLRRLRAVAVGRYPEDTYYNGNPW

FLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSM

SEQYDKLRGVILSARDLTWSYMLLTANNRRNSVVPASWGETSASSVPGTCLWSMIGTYSSVTWSWPSiVATGGTTTT

SEQID- ATPTGSGSVTSTSICTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGS!SQLGDWETSDG!ALSADKYTSSDP

45040 LWYVTVTLPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTA!LNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGKLTRGIGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPLV

RNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSQAPE!LCYLQSFWTGSFILANFD

SSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEWDSFRSIYTLNDGLRKVTAVAVGRYPEDTYYNGNPWF

LCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSMS

EQYDKFKGIFLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCVFTSFIGTYSSVTVTSWPSIVATGGTTTTAT

SEQID- PTGSGSVTSTSICTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGS!SQLGDWETSDG!ALSADKYTSSDPLW

45041 WTVTLPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTA!LNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGRLKKGRGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEVVDSFRSIYTLNDGLTRVRAVAVGRYPEDTYYNGNP

WFLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGS

MSEQYDKMRGLVLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCVLTSVIGTYSSVTVTSWPSIVATGGTT

TTATPTGSGS\n STSKTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWETSDGIALSADKYTSS

SEQID- DPLWYVTVTLPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDD

45042 l(

ATLDSWLSNEATVARTA!LNNIGADGAWVSGADSGIVVASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGKLRTGKGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEWDSFRSIYTLNDGLKIFRAVAVGRYPEDTYYNGNPW

FLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSM

SEQYDKFMGWLSARDLmSYAALLTANNRRNSWPASWGETSASSVPGTCLMTSVIGTYSSVTVTSWPSIVATGGTTT

SEQID- TATPTGSGSWSTSKTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWETSDGIALSADKYTSSD
45043 PLWYVTVTLPAGESFEYKF!RIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTA!LNNIGADGAWVSGADSGIVVASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGKLKRGTGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEWDSFRSIYTLNDGLTKVRAVAVGRYPEDTYYNGNP

WFLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGS

MSEQYDKVKGFMLSARDLTWSYAALLTANNRRNSWPASWGETSASSVPGTCVLTSVIGTYSSVTVTSWPS!VATGGTT

TTATPTGSGSVTSTSKTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWETSDGIALSADKYTSS

SEQID- DPLWYVTVTLPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDD
45044 K

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIVVASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAO^IVQGISNPSGRLMMGKGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWP

LVRNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILAN

FDSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEVVDSFRSIYTLNDGLKKIRAVAVGRYPEDTYYNGNP

WFLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSS!VDAVKTFADGFVSIVETHAASNGS

MSEQYDKLKGMMLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCVITSLIGTYSSVTVTSWPSIVATGGTT

SEQID- TTATPTGSGSVTSTSKTTATASKTSTSTSSTSCT^

45045 DPLWYVTVTLPAGESFEYKFIRIESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDD



K

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGRLKTGRGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMiGFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTiAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEWDSFRS!YTLNDGLTKITAVAVGRYPEDTYYNGNPW

FLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSM

SEQYDKLRGVVLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCLITSViGTYSSVTVTSWPSIVATGGTTTTA

SEOJD- TPTGSGSVTSTSICrTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWETSDGIALSADKYTSSDPL

45046 WYVTVTLPAGESFEYKFIRiESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGTLRRGTGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATD!VWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTiAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEWDSFRSIYTLNDGLRMMTAVAVGRYPEDTYYNGNP

WFLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVS!VETHAASNGS

MSEQYDKLTGLFLSARDLTWSYAALLTANNRRNSWPASWGETSASSVPGTCLLTSLIGTYSSVTVTSWPSIVATGGTTTT

SEOJD- ATPTGSGSVTSTSKTTATASKTSTSTSSTSCTTPTAVAVTFDiTATTTYGENIYLVGSLSQLGDWETSDG!ALSADKYTSSDP

45047 LWYVTVTLPAGESFEYKFIRiESDDSVEVVESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

ATLDSWLSNEATVARTAILNNIGADGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPLVRNDLSYVAQY

WNQTGYDLWEEVNGSSFFTIAVQH RALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFiLANFDSSRSGKDANT

LLGS!HTFDPEAACDDSTFQPCSPRALANHKEWDSFRS!YTLNDGLTKVRAVAVGRYPEDTYYNGNPWFLCTLAAAEQL

YDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVICTFADGFVSiVETHAASNGSMSEQYDKWFLS

ARDLTWSYAALLTANNRRNSWPASWGETSASSVPGTCVITSLIGTYSSVTVTSWPSIVATGGTTTTATPTGSGSVTSTSK

SEOJD- S TS ST STSC TP FDLT TTTY E YLV S L D TSDG L YTS LW Y T LPAG S

45048 EYKFIRiESDDSVEWESDPNREYTVPQACGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK

SEOJD- ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

45049 YISAQAIVQGISNPSGN

ATLDSWLSNEATVARTAILNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTIEN

YISAQAIVQGISNPSGRLKKGKGLGEPKFNVDETAYTGSWGRPQRDGPALRATAM!GFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTiAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEVVDSFRSIYTLNDGLMKITAVAVGRYPEDTYYNGNP

WFLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVS!VETHAASNGS

MSEQYDKLXGXMLSARDLTWSYAALLTANNRRNSVVPASWGETSASSVPGTCLXTSXiGTYSSVTVTSWPSIVATGGTT

TTATPTGSGS STSKTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGSISQLGDWETSDGIALSADKYTSS

SEQiD- DPLWYVTVTLPAGESFEYKFIRIESDDSVEWESDPNREYTVPO^CGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDD

45050 K

ATLDSWLSNEATVARTA!LNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTiEN

YISAQAIVQGISNPSGKLKKGIGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPLV

RNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSCSAPE!LCYLQSFWTGSFILANFD

SSRSGKDANTLLGS!HTFDPEAACDDSTFQPCSPRALANHKEWDSFRSIYTLNDGLSDSEAVAVGRYPEDTYYNGNPWF

LCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSMS

EQYDIGDGEQLSARDLTWSYMLLTANNRRNSWPASWGETSASSVPGTCAATSAIGTYSSVTVTSWPS!VATGGTTTT

SEQiD- ATPTGSGSVTSTSKTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGS!SQLGDWETSDG!ALSADKYTSSDP
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ATLDSWLSNEATVARTA!LNNIGADGAWVSGADSGIWASPSTDNPDYFYTWTRDSGLVLKTLVDLFRNGDTSLLSTiEN

YISAQAIVQGISNPSGKLKKGKGLGEPKFNVDETAYTGSWGRPQRDGPALRATAMIGFGQWLLDNGYTSTATDIVWPL

VRNDLSYVAQYWNQTGYDLWEEVNGSSFFTIAVQHRALVEGSAFATAVGSSCSWCDSQAPEILCYLQSFWTGSFILANF

DSSRSGKDANTLLGSIHTFDPEAACDDSTFQPCSPRALANHKEWDSFRSIYTLNDGLKKKKAVAVGRYPEDTYYNGNPW

FLCTLAAAEQLYDALYQWDKQGSLEVTDVSLDFFKALYSDAATGTYSSSSSTYSSIVDAVKTFADGFVSIVETHAASNGSM

SEQYDKKKGKKLSARDLTWSYAALLTANNRRNSWPASWGETSASSVPGTCKKTSKIGTYSSVTVTSWPSIVATGGTTTT

SEQID- ATPTGSGSVTSTSICTTATASKTSTSTSSTSCTTPTAVAVTFDLTATTTYGENIYLVGS!SQLGDWETSDG!ALSADKYTSSDP

45052 LWYVTVTLPAGESFEYKFIRIESDDSVEWESDPNREYWPCWCGTSTATVTDTWRDYKDHDGDYKDHDIDYKDDDDK



APPENDIX A
Acremonium Secretome
P32470, P82288, 093837, A7WNT9, G2R5G6, G2R8G4, G2RD75, G2QWC4, G2QWI7,
G2QXZ3, G2RG80, G2QRD2, G2QWT6, G2R0I7, G2R5V4, G2QZD9, G2R7J8, G2RB73,
G2QW39, G2QZK6, G2R286, G2R8A1 , G2R1U0, G2RB43, G2RCT3, G2QUW5, G2R1E6,
G2REH9, G2QRL1, G2R8K6, G2R087, G2R7N0, G2R5H0, G2QVH7, G2R0M5, G2RAE6,
G2R600, G2RCS2, G2REK8 G2QZ90, G2R7W4, G2R5Y0

Aspergillus Secretome
P69328, Q9P8F4, Q96X54, Β8 Λ3. Q8NK90, A2Q7E0, Q2U790, Q0CTV2, Q5BA89,
Q9C4B1, AlCGDl, B8N717, Q4WL66, Q8NK89, A2R51 , Q2UIM2, Q0CEE5, 074288,
A1CQC3, B0XQB2, B8NIX4, Q4WTB3, A2QQ94, Q0D1I6, Q5BDV3, Q9HFS9, A1CLG4,
B0XZW5, B8 DL1, Q4WYX7, A2QT85, Q2U8C6, Q0CS14, Q5BA96, A1D5W1,
B0XTS5, B8N803, Q4X0A5, Q2UI74, Q0CY27, Q5AZC8, A1DHW8, A1CN18, B0YDT3,
B8NMD3, Q4W930, A5AAG2, Q2U1X8, Q0CRJ6, Q5AUM3, A1DKY5, Q4WHK3
Q5BBH7, A2R797, Q2USL3, Q5AU81, P17737, C8VJ/7. A1CBW8, B8MWJ5, Q4WVZ3,
A2QL72, P28351, Q2UT06, Q0CPK2, A1DDD8, A 1C5D3, B0Y224, B8N306, Q4WE86,
A2QEJ9, Q9Y865, Q2UJ97, Q5AVQ6, A1D0A3, B8NWY6, Q2TW69, V 2 Q5AU92,
B0YEK2, B8N7Z0, A4DA70, A2R2S6, Q2UI87, Q0C X4, Q5AX28, A1D9S3, Q0CEF5,
Q5ARP5, A1CNK4, B0XNL6, B8MZ41, Q4WRH9, Q2UQV7, Q0CMA7, Q5AWI5,
A1D1E6, A1CC12, B0Y2 1, B8NGU1, Q4WW45, A2R3X3, Q96WX9, Q2UFP4, Q0CJP9,
042814, Q5AQZ4, A1DD80, 060022, P79017, 060024, Q8NK92, Q92194, A1CSZ8,
Q96W96, A9JPE6, B8NBI2, Q4WBW4, A2QZI3, Q75P26, Q0C8Z1, Q5B037, A1DBP9,
Q5B9Z8, Q5AUX2, A2QFV9, P79019, Q2U7D2, Q9UVX6, Q0C8B3, P79021, B0XMP7,
B8N6V7, Q4WS33, A2QAN3, Q2UCU3, 4 V7. Q5BFC4, A1D1Z9, B0XNY2, B8N ,
Q4WRD3, A2QA64, Q2U6P1, Q0CMF3, Q5BEQ0, ) 99. A1CE56, B0Y752, B8N2I5,
Q4WNE4, A2QL84, Q2UMD5, A1DM65, B0XXE7, Q4WG05, A1DJ58, A1CR85,
B0XPE1, B8NRX2, Q4WJJ3, P87076, A2RAL4, Q2UUD6, D0VKF5, Q0CTD7, Q5B5S8,
A 11)4 1. B8NGU6, Q2UFP8, Q5BCC6, B8NJF4, A2QPK4, Q2UNR0, Q5AUW5, B0Y7Q8,
B8NP65, Q4WMU3, Q2UN12, Q0CI67, Q5B6C6, A DMRS, B8NMR5, Q2U325, Q0CUC1,
Q5B0F4, A1DC16, A CURS, B0XM94, B8NPL7, Q4WL79, Q2U9M7, Q5B6C7, A1DPG0,
A1CA51, B0Y3M6, B8 DE2, Q4VVU49, A2R989, Q2U8Y5, Q0CAF5, Q5BB53, A1DFA8,
B0Y8M8, Q4WLY1, Q5AV15, A1DNN8, B0YBJ3, Q4WA69, Q5BA18, B0YB65,
Q4WGT3, Q0CEF3, Q5B9F2, A1DCV5, B0XPB8, B8N5S6, Q4WR62, A5ABF5, Q2UDK7,
Q0C7L4, Q5AWD4, A1D122, Q5B681, Q5BG51 , A1C499, B0Y9Q9, B8MXP5, Q4VVC60,
Q2US39, Q0CEX9, Q5BD29, A1DBG6, A1CCL9, B0Y0I4, B8NYD8, Q4WFI6, Q2TYT2,
Q0CB82, Q5ATH9, 042630, Q92405, Q877A8, A1CE97, B0Y793, B8N7G5, Q4WNA2,
A2QPG2, Q9UVS9, Q2UBM3, Q0CRF7, Q5B2Q4, A DMAS, 059843, A1CU44, B0Y8K2,
Q4WM08, A2QAI7, Q9UVS8, Q0CMT2, Q8NK02, A1DNL0, A1CCN4, B0XWL3,
Q4WFK4, A2QYR9, Q0CFP1, Q5B2E8, A1DJQ7, A1CG87, BOYBXO, B8NW70, Q4WAJ6,
Q2TX26, Q0CC84, Q5B7R2, A 1 )932 A1CH57, Q5B4S6, Q8J0P4, A ICS/ 4. B0XRY3,
B8MVS3, Q4X1N0, A2R2W3, P52956, QOCDOl, Q5B2C1, A1DGN0, B0Y537, B8NBB2,
Q4WQV2, A5ABE6, Q2TZY7, Q0CES4, Q5AVY9, A1CVT3, A1C9G0, B0YEP5,
B8NCM8, Q4W9Z4, Q2U199, Q0CNE3, Q5AX00, A1D9W1, Q0CW01 , Q0CRP4, P52750,
AlCHPl, B0Y6C5, B8N970, Q4WPH9, Q2UH35, Q5AZ42, A1CX29, A1CSW4, BOXRVO,
B8NBM3, P0C959, A2QZF1, Q3LS63, Q9Y8E3, Q0C8V9, Q5BA58, AICQPO, B0XPZ4,
B8NL00, A2QEP2, Q2U5K2, Q0C7M4, Q5AT95, A1D3K3, Q5BDU5, B8MW97,
Q96WQ8, A2QPC3, 074706, Q2UPQ4, Q1HFS8, A1DME8, A1CD22, B0XXF8, Q4WG16,
A2QH21 , Q2UUZ1, Q0C7P6, Q5AUT0, A1DJ47, A1C4H2, B0Y9G4, B8MXJ7, Q4WBU0,
Q96WQ9, A2R5N0, Q2US83, Q0CEU4, Q5BCX8, A1DBS6, P46075, AICRVO, B0XN12,



B8N151, Q4WK60, A2RAR6, Q7Z9L3, Q0CR35, Q5B5X8, A1D4Q5, B0XRX9, B8NBJ4,
Q4X1N4, Q2TZQ9, Q0C8Z0, Q5B6Q3, A DG 6, Q9P979, Β 8Ν ΪΒ 8, A2QSY5, 042807,
Q2UNW5, Q0CBM7, 042815, B0YDW9, B8NPA4, Q4W8Z9, Q2UP89, Q0CVS2,
A D V3, B0Y7U1, B8NPT0, Q4WMR0, Q2UMX6, Q0CI21, A1DMV3, A1CTK4,
A2R0Z6, Q8WZI8, Q5BCF8, A1C9D4, A1CC33, B0XU32, B8N7Z6, A4D9B6, A2QYU7,
Q2UI81, Q0CDX2, Q5B2G3, A1DI08, Q4X0I8, Q2UF96, Q5AZQ5, Q2UMY4, Q0CI32,
A1DMU2, Q2TXL3, Q0CZ00, A1CYD8, A1CTL5, Q4WMS0, A2QWW3, Q5BCH7,
B0XPR3, B8NNI2, Q4WJ80, A2RB93, Q8X168, Q2UN61, Q0CTQ7, Q9Y7F8, Q5B153,
A1D3T4, Q4WN24, Q2UM43, Q5B5L3, P13006, P22669, B0XZT4, P86036, Q4WZ1 1,

A1CQ80, B0XQF6, Q4WT68, A2QQE8, Q0D1F8, A1D345, 094220, 000105, A1CQR5,
B0XPW9, Q4WJ21, A2QPN9, Q2UBH0, Q0C7YL Q5B2V8, A1D3M8, P17489, A1C948,
BOY )6 . Q5VJG6, B8NYX1, Q4W9P4, A2R2GL Q2PIT3, Q8J2N2, X . . A1D9K5,
Q4WFX9, Q2ULM2, Q2U1F3, QOCCDO, Q0CUG5, Q00012, A1CGC6, B8NVK8,
A2QKT4, Q2TXJ2 Q5B7X2, A1D8Y6, 074168, A1CTM5, B0Y7S2, B8NP78, Q4WMS9,
A2QWU9, Q9UUZ3, Q2UN00, Q0CI48, Q5BCI8, A1DMT2, A CGA8, B0YBU9,
B8NW36, Q4WAH4, A2QYN2, Q2TXB7, QOCCAO, Q5B7W2, A1D91 , Q5B833, Q0C8J3,
Q5AZ53, Q5AVP1, Q5AWB7, A1C8U0, B0Y9E7, B8NIV9, Q4WBSL Q2U2I3, Q5AR04,
A1DBV1 , A1CRK9, Q4WJW8, A2Q898, Q2UKB8, Q0CRD8, Q5BG98, A D4 0,
AICBTO, B0Y240, B8NM08, Q4WVV6, A2R3N6, Q2U5V7, Q0CJH2, Q8J0L4, A1DDI7,
AlCNYl, B0XN24, B8MZJ8, Q4WRX2, A2QAU8, Q2UQG9, Q0CZL5, Q5BF59,
A1D1T8, A IC I J , B0Y6I4, B8N0Q7, Q4VVPP2, A2QJH4, Q2UJF5, Q0CZY7, Q5BBM5,
A1CWW9, A1CBP8, Q4WVS4, A2R3Z3, Q2U5Z8, Q0CJD8, Q5AXW3, A1DDL6,
B0XPZ1, B8NC58, Q4WJ01, Q2UBF0, Q09016, B8NM 3, A1C4M2, B0Y9E2, A2Q7V4,
QOCFJO, A1DBW0, A 1C7E9, Q4X0B5, A2QCV4, Q2UFN3, Q0CY37, Q5AZB4,
A1DHW1, A1CIU4, BOYEVO, B8NJB2, Q4WQR6, Q2UP30, Q0CMZ3, Q5AUR8
A1DA48, B0Y4X9, B8NWE1 , Q5B7T7, A1CVX6, Q4WA45, Q2U 1 5, Q2U1G7, A1CIA7,
B0Y708, P3521 , B8N106, P28296, P12547, Q00208, A1CWF3, A 1CE70, B0Y766,
B8NPN0, Q4WNC9, A2RBC2, Q2U9N9, Q0CTS9, Q5B131, A1DM79, A1CAX3, B8N4P0,
Q2UMC1 , A1CFS2, B0XT36, B8N6W5, Q4WV10, A2R3I1 , Q01 172, Q2TXM4, Q0CYL8,
Q5BAU9, A1CYC2, B0YCL3, Q4WIS6, A2QFN7, Q00205, Q2TWM1, Q5BA61,
A2QW65, Q5MBK3, Q2UCT7, Q5BEB9, B8NVB7, A2RBL2, P22864, Q2TXS4, Q5AQJ1,
B3GQR3, Q0CFF7, Q0CZD4, B0Y0L8, B8N316, A2R6A1, Q8NJK6, Q2UJA7, Q5B3J8,
A1DEH0, P55749, P17946, A1CBR4, B0Y1V8, B8NLY9, P41748, A2R3L3, P55325,
Q06902, 012567, 093885, A1DDK1, 074213, A1CTV8, B8N8M2, A2QAH3, P26213,
Q2UHL4, Q0CMU3, Q70HJ4, Q9P359, Q8N 98, A2R5S4, P26214, PI 9805, Q9P358,
B0Y4Z4, P41749, Q4WQT2, Q8NK99, A2R8F8, Q9P4W4, P49575, A1CVV8, BOYAHO,
P41750, B8N7Z8, Q4WBE1, Q1HAY5, 2 V8. Q9P4W3, P35335, Q5B508, A1DAQ2,
Q70HJ3, A2QL39, Q12554, B8MW78, A2QTU0, Q9P4W2, Q2UT29, Q5AYH4, A1DBR6,
A2QBB6, 042809, B0YDE8, B8NG16, Q4WCZ8, A2R060, Q27UB3, QOCGPO, Q00293,
A1DLC1, B0XPA1, Q4WR80, Q5ATQ3, A1D145, Q5ASG9, Q5ARN5, A2QW66,
Q27UB2, B0YAA4, B8NX60, Q4WBK6, A2QHG0, Q27UB1, Q2TW03, Q0C7H7,
Q873X6, A1DAX2, B0XYC4, B8MZZ6, Q4WX94, A2QEW2, Q27UB0, Q2UQ40,
Q0CXI3, A1D7L1, P34724, 000085, O OO OO, P34753, 000092, P34752, Q9C1T1 , Q0CLV1,
B0XT32, B8NE46, Q4WIT0, A2QV36, Q9C2Z0, Q2U8R6, Q5AVN4, A1CYB8, B8NBC2
Q2TZY0, QOCBVO, Q00645, B0XMA2, B8NQQ7, Q4WL88, Q2UB83, Q0CLG7, Q5B297,
AIDPFO, B0YB89, Q4WGV9, Q0CJ49, Q5BA88, A1DCY5, A1C4B8, B0Y9M8, B8N 0,
Q4WC29, Q2TW49, Q5B7Z3, A1DBJ7, B0Y953, B8NJZ7, Q4WKV8, Q0CCF8, Q5B024,
A1D5E3, Q0CJ20, Q5AY82, Q5ATC7, B0Y9F9, B8NPS7, Q4WBT5, A2QK82, Q2UBD9,
Q5B7U0, A1DBT4, Q12535, P17872, Q12546, Q00019, A1C995, B0YEH9, B8NCU7,
Q4W9T6, A2R2L1, Q8NJK5, Q2U0Q1, Q0CVU1, Q5AX45, A1D9P9, B0XPA2, B8N5T6,



Q4WR79, A5ABH4, Q2UDJ8, Q0C7K7, Q5AZ85, A1D144, Q2U5P7, Q5B5P1, B8NJB0,
A2QBB4, Q2EQQ2, Q2UP32, A2QG68, A2RAY7, A1D415, Q00001, B8 K45, A2QYE5,
P87160, Q2U293, Q5ARE6, B0Y0Q3, Q4WV23, A2R3G4, P87161, Q2TWN8, Q0CFC7,
A DED , B8NGP8, A2QLQ5, Q2UFD2, A2QWT2, B8NKB9, A2QXE8 Q1ZZM3,
Q2U7A4, Q7M51 5, P00655, P00652, P0CL71, P0CL70, P67875, P67876, P41746, P28346,
Q7QDX9, Q70J59, Q70GH4, Q4WQU0, Q4WGU1, A1CTH7, Q0CHZ1, A1DMY0,
Q5BD38, A1DAU0, 094218, AICRJO, B0XNQ1 , B8N3L3, Q4WJU8, A2Q877, A1XP58,
Q2 93, Q0CRC9, Q5BG78, A1D4F1, B0Y9F8, B8NPS8, Q4WBT4, A2QK83, Q2UBD8,
Q9UUZ2, Q5B7UL A1DBT5, P33557, Q12550, A2R4D1, Q12549, Q6QJ75, 059859,
P55328, AICCUO, B0XXF3, B8NKE9, Q4VVG1 1, P33559, P55329, Q9HFA4, Q0CFS3,
P55331, P55332, A1DJ52, A1CU59, B0Y8Q8, B8NJ86, Q4WLV2, P48824, A2Q7I0,
P55330, P87037, P55333, A1DNU5, AICHQO, B0Y6E0, Q0H904, A2QFV7, C5J41 1,

Q4JHP5, Q0CBM8, Q00177, A1CX14, C0STH4, Q4AEG8, A1CND4, B0XP71, B8MYV0,
Q4WRB0, B6EY09, A2QA27, 000089, Q2UR38, Q0CMH8, Q5BAS1, A1DJS5, B8NER4,
094163, B8NXJ2, Q96VB6, Q4WFS2, Q4WZS3, Q8TGF0, Q5AQA6, Q5BG31 , Q5AWC9,
Q5B0J3, Q5BEH2, Q5B319, F1DGF5, F1DGF4, D4AHU7, A1C5Q9, A1C8S4, A1CCD3,
A1CFN9, A1CU43, A1CUK2, A1CT06, A1CSI8, AICTFO, A1CC72, A1CIY4, A1CS91,
A1C6U9, A1CIY3, A 1CD34, A1CN15, A1CPM7, A1CCD2, 074169, 074170, A2R8E0,
A2QAI8, A2Q907, A2R5J9, A2R313, A2QPD0, A2QW3, A2QKG4, A2QM67, A2QFN0,
A2QR73, A2Q7T5, A2R6C1, A5ABR1, A2QBP1, F2ZCA5, G7XJV9, G7XK24, G7XXU2,
G7XE10, G7XEC6, G7XS16, G7XL33, G7X9D4, G7XMH5, G7XTX7, G7XIH4, G7XJ51,
G7XZ33, G7XVU2, G7XUQ9, G7XKW3, G7XXD7, G7XHD4, G7X559, G7XYE1,
G7X9W2, G7XC15, G7XHV5, G7XNS8, G7XQJ0, G7XKW4, G7XQ80, G7XV87,
G7X9R8, G7Y0V7, QOC T l , Q0CPJ4, Q0CSC4, Q0C8K9, Q0CNK4, Q0CNM5,
Q0CNM6, Q0D0V1, Q0CEG4, QOCWMO, Q0CHH6, Q0C7F5, Q0CMK3, Q0CBA9,
Q0CKB2, Q0CIS6, Q0CSA7, Q0CEY6, Q0CQ24, Q0CC79, Q0CM88, G3XNR5, G3XU 0,
G3XV47, G3Y7V8, G3Y31 5, G3YGW0, G3XQZ4, G3XYB6, G3XYE5, G3XSF3,
G3YCF0, G3YBD6, G3XQY4, G3XTZ7, G3XPC9, G3YD73, G3Y6I0, G3Y8E4, G3XQZ3,
G3Y249, G3XSF0, G3XMN6, G3XVV55, G3YCQ5, G3XY89, G3YAL1, G3Y6I9,
G3XVML G3XX59, G3XP44, G3XR32, G3YHA1, G3XSP5, G3YE92, G3Y192, G3XR1 1,

Q4X1L7, Q4WLG5, Q4WM09, Q4WMK9, Q4WIR4, Q4WW98, Q4WSL6, Q4WG03,
Q4WAB1 , Q4WF08, Q4WKL6, Q4W9 8, Q4W1V6, Q4WCM9, Q4WGZ2, Q4X078,
Q4X259, Q4WD28, Q4W933, E3V047, C6KLC9, Q8TFP1, Q1ZZM2, Q1ZZM4, F6KST3,
Q5G1M1, Q5G1M0, E5Q901, B0XM69, B0XRZ6, B0Y8K1, B0XW55, B0XZE1, B0XRG8,
B0YDB9, B0XU21, B0XXE4, B0XR07, B0YEV5, B0Y7Z8, B0YDR8, B0Y7H7, B0YBC5,
B0YBN3, B0YEK4, B0XT48, B0Y9I8, B0Y8Y8, B0XST8 B8NXT6, B8N971, B8NM34,
B8 1 0, B8NSR5, B8MYK3, B8N4F6, B8NAI8, B8NBF4, B8NYH4, B8NPW1, B8 FT5,
B8NMG4, B8NC02, B8N7P9, B8MXB7, B8N2Q5, B8NJH9, B8NGU9, B8N1N9, AlDGPl ,
A1DP82, A 1DN 9, A1DAP7, A1D0N7, A1D557, A1CYD5, .) 3. A1DHZ6, A1DG74,
A l D9S5, A l DD 8, A l DAPS, A CYD6, A 1CY85, A DKL1 , A l DLF3, A1D2I6, A DAI9,
A1DMI9, A1CV43, A1DBY5, A1DKY9, A1DN02, A1D8U2, C8VMJ7, C8VJF5, C8VAC1,
C8V085, C8VTT0, Q5BB74, Q5BGH2, Q5B9E7, Q5B0W2, Q96WR0, Q9P960, Q6E3L3,
Q2USD5, 2 : V . Q2UB25, Q2TZU7, F2YWP6, Q2UPF5, Q2UNN4, Q2U104, Q2U2C9,
Q2UE27, Q2TYW2, Q2UKQ6, Q2U5C5, Q2U Q5. Q2UL72, Q2UFQ1, Q2UIR7, Q2UIH1,
Q2TZA5

Bacillus Subtilis Secretome
P94522, P00691, P68569, P39824, P82243, 031982, P24282, P25152, 032150, 007921,
P25959, P0CY50, P0CY51, P45453, P54507, Q021 3, P24808, Q06320, P50864, P54450,



P42249, P40767, P08750, P35150, P39844, P38422, P96600, P39597, P37869, P37957,
Q79F14, P02968, P398I0, P96501, P39738, P63186, P54422, P04957, Q9R5C6, P83878,
P83879, Q797B3, 034952, QQ21 14, P39848, P5442L 007532, 032083, 005512, P55278,
P39790, P39899, P68735, P68736, 034313, P42983, 034819, P94449, P96740, Q59HN7,
031097, P42094, 03431 0, P39 6, P05655, P05656, 007623, 034344, 031422, P26936,
P26937, 031687, P16396, P16397, P35835, P00783, P04189, P29141, P68577, P27620,
Q8RKJ7, Q07833, P54423, P54327, P39800, 034391, Q6YK37, Q45070, Q45Q71, P37548,
P37558, P37559, 034538, 034621, P94421 , 005497, 031526, 031527, 007544, 007545,
034725, 034551, 035012, 0 3 1737, 031803, 034918, 034669, P54396, P54483, P54484,
P54496, O32041 , C0H3P8, 032065, 032123, 032206, P39603, P94576, P96729, P421 11,

P94356, B9W6G0, D4FVQ0, D4G4T0, D4G064, D4FW61, D4FVQ1, D4FY04, D4G5S8,
D4G1Y8, D4FZ80, D4G6V4, D4G1L2, D4G4S9, D4FVC2, G4NWQ6, G4NSV4. G4NZC3,
G4NZK8, G4NTR5, G4NV58, G4NZ41, G4NV57, G4P0V9, G4NUL6, G4NXT8, G4NTR4,
G4NR54, G4NYF5, G4NRV1, G4P175, G4P1N9, G4EPM5, G4ESB8, G4EWT0, G4EX88,
G4ET86, G4EP68, G4ER43, G4EXL2, G4EXY5, G4EP69, G4EZI6, G4EX87, G4F0C2,
G4F0C1, G4EQT7, G4EYI2, G4EUK0, G4P942, G4P5H8, G4PA12, G4P5X6, G4P677,
G4P3G0, G4P430, G4PCR4, G4P447, G4P9D9, G4PA1 1, G4PAK0, G4P8V2, G4P5H7,
G4P5D4, D5MVi2, D5N2A8, D5MVJ3, D5MZH6, D5N2W0, D5N539, D5N6H4,
D5MXN2, D5MYF4, D5MW30, D5MXD6, D5N0R6, D5N6H3, D5N2V9, D5N3K3,
A7UAM1, C1KF31, E3WEB8, F6M2H1, Q1L026, E9P1A2, A7UAM2, 085500, Q4QZ38,
Q0Q2G5, D0FHB6, A7BJC1 , E8 ? U5, E8VIU6, E8VHQ9, E8VGY1, E8 ? L3, E8VAN5,
E8VK94, E8VFH3, E8VB97, E8VBU7, E8VA72, E8VF12, E8VI5L E8VK93, E8VDT7,
E0U1J3, E0U2I9, E0U168, E0U2J0, E0TXA6, E0U3Z0, E0TTG2, E0TU07, E0TWZ7,
E0TWV4, E0U0E6, E0TTG3, E0U3M0, E0U1J2, E0U2U6

Chryso sporium Secretome
Q01738, P13860, Q6QWR1, Q02567, P78733, P19136, Q9URB1, Q9HEZ1, Q7LU0,
Q0PQY8, G0ZCU2, Q9HEZ2, Q66NB7, Q9HEY9, 042639, A9CSH7, B7SIW2, H2ESB9,
H3K419, Q7LH12, Q66NB8, Q0PQY7, 042638, Q53UG9, Q02321, Q8NJ19, Q8TGC6,
074203, 042640, Q9HEZ0, Q9URP5, Q01763, B7SIW1, Q09431, G3FAQ8, G4XKN3,
G3FAQ9, F2X2G0, G3FAR0, G4X N6

Corynebacterium Secretonie
P0C1D6, P0C1D7, C3PFA7, Q6NI6L Q8FQS7, A4QCV0, Q8NRS1, Q4JU51, C4LHL7,
B1VFL0, Q8NRF6, A4QD57, A4QFQ3, Q8NNK6, H2HX71, B0I1U1, Q6YIX8, F1ALY2,
F1T1U0, G5EKG4, H2H973, H2HBP4, H2HC44, H2HC06, H2HBD3, G0CP36, G0CPK6,
G0CPX3, C2G 3, C2GIP5, C2G1E6, H2HZV2, H210Y8, H2I323, H2I1Q9, H2HXU2,
E2S4T5, E2S1Q2, E2S 2, E2S586, H2FR 8, H2FRE0, H2FQT2, H2FRA0, C0W M 1,
C0WFB5, C0WEX2, C0WGJ7, C0WF61, H2G8D7, H2G8H5, H2G7X9, H2G5J2, H2G4H1,
H2G8A2, G2ERC5, G2EQE5, G2EQM4, G2EN73, D7WEC5, D7WE77, E2MYZ0,
D7WFD4, E2MWD6, D7W9Y2, D7WB83, D7WET8, E2MXZ5, E2MYW5, G4QUP7,
E0DIN6, E0DJ19, EODiTl, G4QU50, G4QUL7, G4QUD6, H6M2G3, H6M3 W7, H6M7L6,
H6M3T4, Q5PY51, Q6KE85, G7HYM5, G7HZ63, G7HZF3, H2HIC5, H2 I 4, H2HFW4,
H2HHX0, H2HIG2, G7U374, G7U2W3, G7U2R6, G7U3H9, Q2XUR0, H2GU79,
i I2(A ' i)2. !!2(iXV6. H2GXB3, H2GXR9, H2GY15, G01169, G0I5S0, G012D9, H2GP87,
FI2GT91, H2GNW1, H2GPB9, H2GPF6, H2GMX9, F1ALY5, Q5IL09, F1ALY4, Q6YIX9,
C5IC92, C0VST9, C0VT14, C0VT37, D5NW71, D5P0Z8, D5NVU0, D5NVY8, H2GFR7,

2GFZ , H2GG28, H2G R 1, H2G1T9, H2G9F2, H2G9B4, H2G8V1, H2G957, H2GCY5,
C0XQ38, C0XQC5, COXRSl, C0XRQ4, C8NRK5, C8NN44, C6RAI5, C6RB66, C6R9W3,
C6RB16, H2HS69, H2HX45, H2HRK8, H2HV07, H2HS3 1, C2CLU3, C0E7U3, C2CNW1,



C0E7P4, C2CM09, C0E837, C2CRT5, C2CRT6, C2CMA7, E0MYK5, E0MWE4,
E0MVV N3, E0MWT6, G6X0I9, G6WVM5, G6WY21, G6WXN8, G6WZU0, H2I6G9,
H2I756, H2HJM3, H2I7Q6, H2HMX5, H2I6L1, H2I888, H2HQL9, H2I9P5, H2HQA2,
H2HJA9, CSRQLL C8RQF3, H2H4X4, H2H280, H2H4E2, H2H4U7, C8RVK7, C8RQC4,
H2H1K3, C8RW05, H2H560, G4QX80, G4QXR9, G4QXP1, G4QXH3, Q6M6W5,
Q8NQR4, Q6M6N7, Q6M8Q4, Q8FR7 Q8FQZ6, E4WKF9, E4WIK2, E4WKF8,
E4WEE8, E4WEK6, E4W8J6, E4WI09, E4WG 6, E4WCS8, E4WEC1 , E4WDQ3,
E4WK01, E4WEE7, D8KLK6, D8KLP1, D8KL.C1 , D8KPZ8, B1VDZ6, B1VIE3, B1VFI3,
F8E0P4, F8E0I0, F8E0K9, F8DXE4, D9QCP2, D9Q954, D9Q9G9, D9Q9D7, E3F7V5,
E3F8A7, E3F8D8, E3F9F2, D5UT63, D5UTV3, D5UUQ7, D5UVN6, D5UVH0, C3PF42,
C3PF82, C3PEVL G0HA45, G0HFB5, G0HD10, G0HHC3, GQHGJ2, C4LHA5, C4LHJ2,
Q6N , Q6NIK0, Q6NGB0, Q6NIA3, Q6NF04, Q8FUC0, Q8NU49, A4QA87, Q8NRY2,
Q8NS60, Q6M5J8, A4QCN9, A4QDW6, Q4JX84, Q4JX39, Q4JU22, Q4JYA7, G0CXQ6,
G0CYT9 G0CY79, GOCYKO, D9Q7C9, D9Q7G0, D9Q4S8, D9Q742

Escherichia Coli Secretome
P535 16, P53517, P39180, P46005, P46004, P19926, Q03 55 A7ZP70, B7UFR4, B7MG19,
B7LAR7, Q8XDZ8, B5YX43, B7NNT1, B7MXD4, B7M5T4, C4ZU94, B1X8W5,
A8A2B9, A1ADA4, QOTFJO, Q8FFM4, B1IXT5, P45565, B7N5L7, B6I7J5, B1LLK6,
Q1R9G3, P39265, P36548, P26365, P63884, P63883, P75820, P46883, P0081 L P25718,
P0AE22, P02924, P09551, P30859, P30860, P25549, P28249, P00805, B7 RT6, B7M9V0,
B7L5E9, Q8X783, B7NUP2, B7MV44, B7LZY9, C4ZY59, B1XF62, QOTH L Q8CW15,
B1IQZ3, P36560, B7NB47, B6IB3L A7ZHR7, B7UIM2, B7MBF8, B7LGN8, P0A942,
B5Z0F6, B7NID9, B7MP37, B7M1Y0, C4ZRR9, B1XD46, A7ZWC3, A l A7ML Q0TLF6,
P0A941, B1IQG4, P0A940, B7N844, B6HZF1, B1LGX9, Q1RG12, P77774, P0A903,
P0AC04, P0AC03, P0AC02, P0A938, P0A937, Q9S142, Q47068, A7ZTS5, B1X9U9,
A8A6I1 , A l AHQ2, Q0TAY9, Q8 V 9 B1IX18, P26218, Q1R4L6, P33363, P0AB42,
P0AB4L P0AB40, P0A902, P0A90L A7ZUI6, Q8X714, A8A774, A1AIE8, Q0TA90,
Q8CVJ0, P06129, Q93SE0, Q1R3U1, P06610, Q8X8Z0, Q8CWD2, P37028, P0ABE8,
Q8CVG7, P0ABE7, Q46668, Q46669, Q46670, Q47500, Q47125, Q47502, P22522, P04479,
A2TJI4, P25733, P13656, P75733, P17315, QG5433, P08331, P0AE86, P0AE85, P15483,
P15484, P15484-2, P15484-3, P15484-4, P15484-5, B7MII3, A1A9U1, P52107, B7N AR8,
P53518, P53519, P53512, P53513, Q8X947, P36649, Q8XBY3, Q8CWA4, P7721 ,

Q8XBY2, Q8CWA3, P77214, P16700, P24228, P0AEE1, P76128, *7779 . P39099,
P0.AEE4, P0.AEE3, P0AEE6, P0AEE5, P23847, P0A4L6, P0AEG5, P0A4L5, P0AEG4,
P0AEG7, P0AEG6 P58320, P77202, PQA4L7, P13810, P13812, P43528, P43529, 031000,
P19809, P43261 , Q84GK0, A7ZP31, B7UFM3, B7MFC2, B7LA 3, Q8XE46, B5YX01,
B7NN20, B7MXP0, B7M5Q0, C4ZU52, B1X8A5, A8A271, Q0TFN2, Q8CVW3, B1IY63,
P23827, B7 5H L B6I1A7, B1LKV6, Q1R9K8, P33 128, Q8XAS4, A1A9S3, Q0TJ48,
Q8CW71 , P3L545, Q1RDJ8, Q8XAS6, A1A9S2, Q0TJ49, Q8FJ35, P0AB24, Q1RDJ9,
P43530, P06717, D0Z6T1, P0CK94, P32890, Q8XDDL P75857, Q8X5E4, P75856,
B7UQ77, B7MK90, B7LGV3, Q8XDJ7, B5YXL7, B7NUV4, B7MTX1, B7LXA7,
C4ZTN4, B1XAN4, A l AAB6, Q0TII2, P59243, B1IU99, P0C960, B7N3Z9, B1LHX3,
Q1RCQ2, P25736, A7ZQM2, B7UHJ5, B7MLA0, B7LEJ8, P0A6Q1, B5Z3E3, B7NV69,
B7MZ75, B7LXJ5, C4ZZT2, B1XDI9, A8A3R4, A1AEW7, Q0TE80, P0A6Q0, B1IU62,
P0A6P9, B7N715, B6I6H5, B1LQB2, Q1R7R4, P37690, P39176, P0DJ88, P0DJ89,
Q9EZE7, Q8X482, C6UYI3, Q7B8W5, 032591, Q8XCN6, Q8CVU7, P10384, P06970,
P25401, P12050, P25402, P46000, P24183, P32176, P13036, 5028. P23485, P05825,
P0AEL7, P0AEL6, P06971, P07822, 6869, P59590, P31697, P30130, Q8X7W7,
Q8CW90, P75780, Q REC , P65765, P65764, P45523, P0A9L3, P75933, A7ZKI4,



B7UP93, B7MJ67, B7LG13, P0A6S1, B5YVU9, B7NL55, B7MTL0, B7M955, C4ZS19,
B X9. . A7ZZ37, Q8CW55, PQA6S0, B6I9F5, A7ZKJ5, B7UP94, B7MJ68, B7LGI4,
P58203, B5YVV0, B7MTL1, B7M956, C4ZS20, B1X9J3, A7ZZ38, A1A9X5, Q0TIZ4,
Q8CW54, P0A6S3, B6I9F6, Q1RD77, P58231, P75942, P33235, P29744, P04949, P58297,
P24216, POAENO, P0AEM9, P62610, P62609, P46009, P26648, P0A933, P0A932, P 8956,
P0AEQ5, P0AEQ4, P0AEQ3, P09394, P37902, Q8X6V9, A1A968, Q0TJL8, Q8CW88,
P75797, Q1RE95, P45758, Q8X5L9, P376 , 088093, POAETO, P0AES9, P0AEU2,
P0AEU1, POAEUO, Q8XB75, P76341, P09983, P08715, Q9REB3, P77335, P34749, P01559,
Q47185, P07965, P01560, P22542, P33129, P0AAJ9, P0AAJ8, P14542, P0AD60, P0AD59,
Q7BSW8, Q03961 , P42213, A7ZUQ8, B7UPJ7, B7MJ27, B7LAY3, Q8X5W7, B5Z177,
B7NS00, B7N2P4, B7M7U8, C5A130, B1XC35, A8A7D6, A1AIL4, Q0TA25, Q8CVI4,
B1TUL5, P02943, B7NFY0, B6i5Q0, B1LPK1, Q1R3Q0, P0AD98, P0AD97, P0AD96,
P0481 6, A7ZJW0, P61318, B5YT26, C4ZQ17, B1X831, A7ZYJ5, P61317, B1IWN2,
P61316, B1LJX2, A7ZKY3, B7UQ97, B7MKB1, B7LGX0, P61321, B5Y XM7, B7NUX5
B7MTZ3, B7LXC4, C4ZTQ0, B1XAQ0, A7ZZE5, QOTIGl, Q8CW45, B1IU84, P61320,
B7N420, B6I9S4, B1LH91 , Q8FDA1, P45464, P0AB39, P0AB38, P69778, P69777, P69776,
P0ADV3, P0ADV2, POADVl, Q8XA13, A1A7A3, Q0TLT4, Q8CWE6, P3 1554, Q1RGE3,
A7ZJ30, B7UKT1, B7MFR4, B7L9L5, Q8XBN9, B5YQJ3, B7NM00, B7MRS8, B7M5G8,
C4ZWC8, A7ZXR7, A1A8R6, Q0TK32, P0ADC2, B1IYG7, P0ADC1, B7N9P7, B6I152,
B1LL90, Q1RES0, A7ZLX3, Q8XAY9, B1XEA4, A8A069, B1IRU4, P76142, B1LF99,
P02987, P06963, P05821, P091 81, P13344, P13345, Q03709, P10099, P15176, POAEYO,
P0AEX9, P0384L P0C8Z8, P69743, P69742, P69741, P0AAX7, P0AAX6, P62531, P62530,

9X2 . Q8X5R9, Q8CVH8, P32714, Q8X659, Q8FFV6, P33369, A7ZPE4, B7UFY6,
B7MG92, B7LBI2, Q8XCQ5, B5YXW9, B7NP09, B7MY05, B7M6K9, C4ZVM1, B1X939,
A8A2J8, A1ADH7, Q0TFB8, Q8CW4, B1IXB7, P0C0T5, B7N5U0, B6I4X5, B1LLT4,
Q1R984, P0A908, P76506, P0ADV7, P28224, P0A936, P0A935, P41052, A7ZR89, B7UL10,
B7MN1 0, B7LFM1, Q8XCS6, B5YQG2, B7NI32, B7MZB8, B7LYZ3, C5A0N2, B1XFC3,
A8A4A6, Λ ί A .9 . Q0TDN8, P0C067, B1ISK6, P0C066, B7N7L9, B6I7A0, B1LDH3,
Q 762, B3Y154, A7ZQ01 , Q8XA45, B1XB33, A8A366, A AE89, QOTETO, Q8FF25,
B1IVR9, P0AGC5, B1LP71, Q1R8H6, P37329, P37773, P77348, P69857, Q8CVG4,
P69856, Q8CVR2, Q8CVG5, A7ZVK8, Q8X554, A8A834, A1AJH6, Q0T900, P39371,
Q1R2K5, P39370, A7ZP28, B7UFL.9, B7MFB8, B7LAM9, Q8XE47, B5YWZ7, B7NN18,
B7MXN6, B7M5P6, C4ZU48, B1X8A2, A8A268, A1AD59, Q0TFN6, Q8CVW4, B1IY66,
P33937, B7N5G7, B6I1A4, B1LKV2, Q1R9L3, P0ABL3, P46738, P31600, P33590,
P4071 0, P21420, A7ZUU5, B7UPN8, B7MJT8, B7LB19, POABLO, B5Z1D1, B7NSN2,
B7N2T7, B7M7Y3, C5A163, B1XCV6, A8A7H1, A IAI Q0T9X8, Q8CVI1. B1IUI1,
P0AB 9, B7NG1 3, B6I5T8, B1LPN5, Q1R3J6, P0ABL2, PO.ABLl, Q8X5S5, P3271 1,

P0A91 , P0A910, Q8XE41 , Q8CVW1, P06996, P02931, P76045, Q8X8F2, P76773,
P77747, P34210, P58603, P09169, P0A915, P0A919, P0A918, P0A917, A7ZLL8, B7URH4,

8X9V . C:4/V(i4. B1XDD6, A7ZZY2, A1AB32, Q8CW34, P40120, B6IAG9, QIRBZl,
A7ZKF2, B7UP63, B7MIJ0, B7LFG0, P67556, B5YVS0, B7NL86, B7MTI1, B7M924,
C4ZRY9, B1X9G2, A7ZZ05, A1A9U6, Q0TJ25, P67555, B1IV53, P33136, B7NAS5,
B6I9C6, B1LIW2, Q1RDB0, P23843, P33362, P0AFH9, P0AFH8, P0A922, P0A921,
P06875, Q8XBR9, E8Y6Y6, Q0TK50, Q8FJZ7, P37001, E0J1Q4, Q1RET8, P0A913,
P0A912, P04127, P071 10, P15319, P08407, P08408, P13720, P071 , P17543, P62533,
P62532, Q8X6H3, Q46790, P0AFI5, Q47452, Q47453, Q47454, Q47459, 068900, P69435,
P69434, Q8XAR3, P75906, P0A925, P0A924, P 6682, P02932, Q7BS42, Q8CWC7,
P04737, B1VC86, P13948, P10513, P14494, P14495, P14496, P76002, P0AFK9, P31 133,
P07102, P00634, P0AFL5, P0AFL4, P0AFL3, P0AFM3, P0AFM2, P42184, P42183,
P42186, P42187, P42188, P42185, P42189, P23857, P0AG82, Q8X6M8, Q8CVS2, P05458,



P0AD45, P02925, P64535, P64534, P69412, P6941 , P21338, POAFYO, P0AFX9, P58041,
P58042, Q47622, Q8FDW4, B7UIE7, B7MAM0, B7LFW7, P62397, B7NHK3, B7MNV6,
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G1ZEH8, G1ZGG2, G1ZIN4, G1ZMU9, G1ZT31, G1ZFZ3, G1ZFS5, G1ZHA5, G1ZGF2,
G1ZH02, G1ZRM9, G1ZKS2, G1ZNW3, G1ZHD7, B2PAW1, B2P6C9, B3XCU7, B2P936,
B3XDX8, B3XK77, B3XBT6, B3X9Y5, B3XGX7, D7JKE2, D7JH12, D7JMU2, D7JHX6,
B2P214, B2PCQ7 D7JHZ6, D7JHV6, B2P6B9, D7JI67, D7JL13, B3XI51, B2P9D8,
D7JPS6, B2P7U5, B3XHV8, D7JSQ2, B3X959, D7JQT3, D7JIZ6, B2P341, B2P5N6,
B3XB42, B2P4T3, D7JIY9, B3XGR6, B3XHR8, B2P6 5, B2P4M6, B2P388, B2P478,
B2P9T8, B2P4T2, B2PBB0, B3XKP2, B2P6J9, B2PAG1, B2P8U8, B2P0G8, B2P998,
B3XDY4, B3XJF8, B3XCI7, B3XEG9, B3XDF3, B3XBI4, B3XGS0, B3XJY9, B2P2V5,
B2PD13, B3X9F7, B3X9G1, B3XAI6, B3XAL3, B3XFR6, B3XGY0, D7JJM9, D7JIZ5,
D7JQ66, D7JQF1, D7JQG1, D7JVW3, D7JP76, D7JUW7, D7JVL9, D7JQS4, D7JKE1,
D7JTV4, D7JI48, D7JLQ4, D7JL50, D7JHI3, D7JU89, D7JHR4, D7JHW8, D7JM39,
D7JPD7, D7JM92, D7JW76, D7JNA5, D7JKH4, B2P5N7, B2P7U4, B2P8F6, B2P835,
B3X9Y4, B3X9G7, B2P5N4, B2PCK8, D7 P 1, D7JRZ8, D7JPB4, B2P504, B3XGX6,
D7J 00, B2P215, D7JNR1, B2P6J5, B3XCB5, Β3 . B2P0R0, B2P1Q5, B3XDC0,
B3XJG2, B3XK64, Β3Χ Ϊ52, D7JL12, D7JT77, D7JQF5, B2P0Y8, B2PAH 1, B3XA25,
B3XFQ6, B2P0G2, B3XBR9, B3XGR5, B2P0J7, B2PCD6, B3XGQ4, D7JSS5, B3X8M4,
B3XBC2, D7JJ56, D7JM46, D7JMS8, D7JPS7, D7JSQ1, D7JSR6, B3XF55, B3X9X6,
D7JLU0, D7JPH1, B2PAQ5, B3X9K1, B3XCU8, B3XAE3, B3XHV9, B2P9B2, D7JIT8,
B2P6P1 , B2P1E9, B2P8Z2, B2P0Y6, B2P4W4, B3X9A3, B3XD92, B3XEQ4, B3XFD7,
B2P340, B2PAQ1, B2PB64, B3XEM2, B3XEP7, B2PAU5, B2P017, B2P9J6, D7JMS3,
D7JSB2, D7JU93, D7JUY8, D7JLFL D7JHM0, B2PDV1, B3XGL6, D7JTK2, D7JI82,
B2NZW5, B2P330, B2P935, B2PCN2, B2P1Y4, D7JKV4, D7JM68, B2P2T9, B2PDQ5,
B2P0J1, D7JLG1, D7JM96, D7JJJ8 B3X960, B3XB41, B2P6C0, B3XBS3, D7J M5.
D7JHV7, B2P 84, B2P4Y1, Β2Ρ3 7, B3XHR0, D7JMS0, B2P9C9, B3XHP2, D7 P9,
D7JQK0, D7JQT2, E7UEQ7, E7UIE5, E7UR12, E7UGV2, E7UJD3, E7UMS0, E7UQF1,
E7UJC5, E7UIN2, E7UF1 , E7UG32, E7UE63, E7UN15, E7UIH9, E7UIC1, E7UF14,
E7U1N1, E7UMH1 , E7UMQ3, E7UMQ7, E7 98, E7UNA8, E7 8, E7 C6, E7UG33,
E7UK79, E7UGE1, E7UPR3, E7UKI8, E7UD95, E7UGY6, E7UDV4, E7UHF9, E7UQL9,
E7UQY9, E7UE1 , E7UHR7, E7UHT9, E7URC7, E7UIC9, E7URG3, E7UQF2, E7UE62,
E7UL41 , E7UGC2, E7ULR5, E7UG , E7UR1 , E7U V7, E7UE51, E7UMK2, E7UIK2,
E7UF10, E7UHU2, E7UN16, E7UQS4, E7UEQ8, E7UK69, E7UGG2, E7ULF1, E7UI40,
E7UEH5, E7UHP2, E7UG67, E7UED4, E7UKJ6, E7UKB2, B2NQ69, B2NWS5, B2NX1 ,

B2NR57, B2NUD9, B2NMM3, B2NPK8, B2NPJ9, B2NX51, B2NMD9, B2NXG8,
B2NLN2 B2NQ99, B2NWI9, B2NX50, B2NXK4, B2NKH0, B2NLS8, B2NPK0, B2NLX9,
B2NPF5, B2NR87, B2NXC0, B2NYG9, B2NZB9, B2NMY1, B2NNY6, B2NU46,
B2NV1 8, .2 V28. B2NM93, B2NV64, B2NMM4, B2NPD2, B2NWJ3, B2NX03,
B2NWA9, B2NWZ6, B2NQP8, B2NW21, B2NLR8, B2NMM 1, B2NQ68, B2NTJ5,
B2NL , B2NNY8, B2NSM4, B2NYR6, B2NQB5, B2NMF0, B2NQJ4, B2N W 1,
B2NLS4, B2NWN4, B2NP64, B2NQN1, B2NUD8, B2NYV6, B2 F4, B2NLG3,
B2NPC6, B2NN47, B2NUU9, B2NXJ3, B2NME0, B2NR56, B2NW95, B2NTX6, H5PPF7,
H5PG96, H5PPP2, E9TB1 , E9TDA7, H5PGT1, H5PFR3, H5PFU4, H5PH26, H5PQ02,
H5PNS8, H5PJ20, H5PJI9, E9TIX8, H5PEB9, H5PGT8, H5PS77, H5PLP7, H5PMG9,
H5PML4, H5PTR1 , Ε9Ί Ί 78, H5PRG5, E9TKS4, H5PGM9, H5PEI5, H5PN77, H5PG25,
H5PST6, E9TKT5, H5PHF4, E9T9F3, E9T9N6, E9TML3, E9TGX4, E9TH88, E9TAY8,
E9TB73, E9TB74, Ε9Ί Ή Η3, E9TBZ7, E9TC64, E9TI97, E9TIB9, E9TCN8, E9TIK4,
E9TIU1, E9TCY7, E9TJ78, E9TJC4, E9TJD2, E9TEN2, E9TL13, E9T903, E9TEM8,
H5PE60, H5PE62, H5PE76, H5PEF6, H5PRT7, H5PL18, H5PL39, H5PT07, H5PFJ9,
H5PM26, H5PTR9, H5PG04, H5PG26, H5PG51, H5PMH0, H5PGR8, H5PGT0, H5PH15,



H5PHG1, H5PHI6, H5PHM5, H5PHM9, H5PHW8, H5PHZ7, H5PPPL H5PIF7, H5PIH4,
H5PQ05, H5PFR4, H5P G , H5PIY9, H5PQM3, H5PJW7, H5PT31, E9TDJ3, E9TNG5,
E9T8J2, E9TNG6, H5PL92, H5PPE4, H5PLP1, E9TIB8, E9TJA0, H5PKBL E9TJZ9,
H5PER7, E9T9C5, H5PM18, H5PT48, H5PM28, H5PQ01, H5PTR8, H5PH14, H5PEG4,
H5PLS8, E9TB12, Ε9Ή Ζ3, E9TKT4, E9TDA8, E9TH87, E9TGX5, E9TG92, E9TGA2,
E9TEN3, E9THN9, E9T9B8, E9TN09, E9TGF1, E9TK77, E9TFP2 E9TL12, E9TIA5,
Ε9Ί Έ Ρ5, E9TET6, E9TA67, E9TJ74, E9TKB8, D8C3G1, D8BXW5, D8BR31, E8H354,
E8HAK9, E8HC17, E8HDJ3, E8HDL9, E8HCB6, E8HCH8, E8HDV8, E8HDW1, E8H413,
E8HE19, E8HCU7, E8HCV7, E8H465, E8HD5 1, E8HDA2, E8H4I3, E8HF45, E8HF81,
E8H6F5, E8H6L9, E8H6X6, E8H7D7, E8H7E5, E8H7S0, E8H9B4, D8BSL7, D8BZ40,
D8CQE3, E8H678, E8H8Y2, E8H3K2, !.8 9 . E8H7G3, D8C3R4, E8H8B3, E8H7C6,
D8BV70, E8HCH9, E8H471, D8BSM8, E8H545, E8HCL2, E8H1S7, E8H862, E8HE22,
E8HE41, E8H461, 8 3Υ9. E8HAK8, E8HF82, E8H1W3, E8HDH0, E8H240, E8HD88,
E8H203, 8BVX5. 1.81 I I . E8HD98, E8HAK2 E8HBS4, E8H5X0, 1.8 6X9 . E8HDG3,
D8C3 0, E8H4A8, E8H9N9, D8C5H8, E8H2Q3, E8HDW0, E8HF29, E8H9V8, E8H9X7,
E8H9Z2, D8BZM4, E8HBS3, E8H4J2, E8H268, E8H4J1, E8HDL6, D8C3H9, D8BWH7,
E8HC59, D8BR19, D8BWB8, D8BX68, D8BSL8, D8BYH3, D8C4R4, D8C0E4, D8C5J2,
D8BVN6, D8C019, D8BUS0, D8C6G0, D8BU70, D8BZF4, D8BV58, D8CIP6, D8C643,
D8BRX4, D8BS20, D8BXK9, D8BXP9, D8BV69, D8BXW6, D8C4L7, D8BT48, D8C2Q1,
D8C3G2, D8C3T0, D8BWH6, D8BZM5, D8C651, D8BVZ0, D8BTI6, D8BXG5, D8C478,
D8BXR0, D8BZ41, D8C0B8, D8BWE8, D8BXR1 , D8C4V6, D8C5S8, D8BXA4, D8C3H2,
D8BRT6, D8BV74, D8C5S4, D8BX97, D8BTZ5, D8BSW5, D8BY04, D8BRJ9, E5ZYK7,
E6A007, E5ZZW7, E5ZRH2, E5ZVA5, E5ZQK4, E5ZX62, E5ZPY4, E5ZSJ4, E5ZVB4,
E6A1P5, E5ZZY6, E5ZV18, E5ZW86, E5ZX03, E5ZT54, E5ZTF6, E5ZTJ5, E5ZXL8,
E5ZTS3, E5ZTW8, E5ZUD3, E5ZQM4, E5ZUI3, E5ZRH1. E5ZVA6. E6A0F3, E5ZSM9,
E5ZM94, E5ZMZ3, E5ZTK2, E5ZSU7, E5ZYZ3, E5ZMV3, E5ZN 7, E5ZV68, E5ZYF9,
E5ZZZ4, E5ZMB9, E5ZV54, E5ZX61 , E5ZRG3, E5ZXL4, Ε5ΖΥΚ 6, F8X5D4, E5ZUC1,
E5ZZ1 E5ZTR9, E5ZQ82, Ε5ΖΥ55, E5ZXR2 E6A1Q8, E5ZQ00, Ε6Α0Α5, E5ZV17,
Ε5ΖΥΑ 2, E5ZQL7, Ε5ΖΡΖ 0, E5ZSH3, E5ZUY6, Ε6Α006, Ε5ΖΜΗ 6, E5ZXC1, Ε5ΖΤΧ 5,
Ε5ΖΡΥ 3, Ε5ΖΥ96, E5ZVZ7, E5ZVR0, D7ZZS0, D8A023, D7ZT63, D7ZRR1, D7ZPE5,
D7ZXU0, D7ZTP3, D7ZZRL D7Z WL4, D7ZSR1, D7ZQT5, D7ZQ49, D7ZYP7, D7ZZ90,
Q83WM0, Α0Τ2Χ0, D7ZTI6, D8A010, D7ZRR2, D7ZSN5, D7ZST9, D7ZZ91, D7ZRM8,
D7ZQS8, D7ZPF8, D7ZV59, D7ZQ39, D7ZWL3, D7ZPP4, D7ZPR6, D7ZVB8, D7ZXE0,
D7ZSI6, D7ZYN2, D7ZPU8, D7ZQ48, D7ZT10, D7ZPN9, D7ZU 8, D7ZVY5, D7ZR45,
D7ZY37, D7ZQU2, D7ZQH9, D7ZRC9, D7ZVF5, D7ZQU4, Q7WZI6, D7ZT50, D7ZU05,
D7ZSR2 D7ZMU8, D7ZZ04, D7ZPU0. D7ZSH6, D7ZXY2, D7ZT62, Q9AJD9, D7ZT67,
D7ZWZ7, D7ZZQ3, D7ZYP6, Q9AJD8, G5TT90, H1DQ84, DQD 1, H1DR04, H1DSY1 ,
H1DT71, H1DU98, H1DUC8, H1DUD8, H1DUI7, H1DUY6, H1DV05, H1DXN4,
H1DYC3, H1DYN8, H1DZV8, H1DYH5, G5U0P0, G5U2K2, H1DWX4, G5TXM0,
H1DLU3, 1DM 1, H1DN43, H1DN94, H1DMX0, H1DNE2, DNF3, G5U5T8,
H1DQA8, G5TWE9, H1DRN4, H1DQM8, H1DY52, H1DYP4, H1DM55, H1DYJ2,
H1DSP9, HIDNVO, G5TZX5, H1DUZ7, H1DPS5, HIDTM, H1DM45, G5TXD0, H1DSD4,
H1DV24, H1DPD2, H1DYU7, H1DRK0, H1DTW6, G5TT52, H1DYH2, H1E046,
H1DQ81, G5TUA5, G5U445, H1DSZ3, H1DV96, H1DYI1, G5U5G8, G5U2V0, H 1DPT3
G5TT71, DUD4, H 1DQ 9, H1DSC0, i DM DO. H1DMF9, HIDZCO, G5TSX2,
G5TT53, G5U585, G5U5E6, H1DQM4, H1DQM9, H1DTW7, H1DSY3, H1DZ94,
H1DXA6, G5TZX6, G5U021, G5TUA4, G5U074, G5U0A7, G5TUJ2, G5U0N9, G5TV78,
G5TVC8, G5TV15, G5TVI9, G5U1Z2, G5TW17, G5TW62, G5TW65, G5TVVD6, G5U2V3,
G5TX78, G5TXD1, G5U3K3, G5TXP3, G5U446, G5TSI7, G5U5I3, G5TXL9, H1DTI5,
G5U375, G5TUY2, G5TTH1, G5TT63, G5TRQ2, G5U2C4, G5U4W8, G5TUS5, G5TW40,



GSTYBl, G5TVB8, G5TX50, G5U1E5, G5U5Y4, G5TYX2, G5U5S2, G5U2U9, G5TVT5,
H1DPS6, G5U070, G5TUZ2, G5TUD4, G5TZ39, G5TWD2, G5U080, G5U5T7, G5U0N0,
G5U2K3, H1DMK0, G5TZI2, H1DUY7, H1DYC4, H1EBU0, H1EBV3, H1EBV9, H1E787,
H1E2P7, H1E378, H1E328, H1E5X6, H1E2N6, H1EC85, E7TR87, E7TRZ0, G5X2D4,
G5X2H2, E7TNX0, E7TPP8, E7TQ29, E7TW92, G5WY27, G5XA90, G5WYU7, HlEADl,
H1E866, H1E6H6, H1E6N6, H1E6W9, E7TM13, H1E5A9, H1EE92, H1E9M8, H1EA32,
H1ED71, H1E0T8, H1E1G2, H1E5M6, H1E646, G5XAD5, H1E683, E7TTV5, H1E7H4,
E7TMP8, E7TS62, G5X6I7, G5XCL4, H1EA22, H1E4V8, H1E1I1, E7TPM7, H1E352,
H1E0T0, H1E447, H1E8W6, H1E270, H1E2J3, H 1E6 2, H1E6I4, H1EBW2, H1E4H1,

ECA4, G5X4P9, G5X7K1 , H1E7E2, H1E8Z5, G5X 5, H1E9J7, E7TKN5, E7TPR8,
H1E3T9, E5F6 G5X456, H1E702, E7TZR7, H1E982, H1ED87, H1E375, H1E4B3,
G5WZX3, E7TK80, H1E1E7, H1E3U2, H1E729, H1E2G4, H1E2Y5, H1E708, H1E712,
H1E2D0, H1E6P5, EDU9, G5X2F3, H1E7E0, H1E2C9, H1E2Y3, E7TQR2, E7TZP3,
E7TZP8, E7TZ56, E7TZE9, E7TZF2, E7TKH1, E7TRZ1, E7TKR8, E7TLD5, E7TLI8,
E7TSL3, E7TL , E7TT06, E7TM12, E7TTG6, E7TMQ9, Ε7ΤΊ Ύ 4, E7TU05, G5X6A0,
G5XC19, G5X0L8, G5X6H0, G5X139, E7TMY7, E7TN21, E7TN27, G5X1S9, G5X7V0,
G5X2D5, G5X2E5, E7TVN4, G5X3T2, G5X9V2, H1EE91, G5XA64, G5X4E3, G5X4N8,
G5X4Q3, G5X535, H1E6G6, E7TQD0, E7TQ48, G5X593, G5WZV2, H1EDU7, H1E2P6,
H1E0T1, E7TPM5, E7TKB5, E7TK79, E7TVK1, G5X655, E7TUX1, E7TW91, G5X678,

: 3. H1E5B0, G5XA89, E7TXM8, E7TRF7, 1 :6 7. G5XB12, E7TLN8, E7TLJ0,
E7TPA1, E7TPU4, E7TU32, E7TM15, G5X9V6, G5X485, G5X2Q3, E7TPZ1, E7TN81,
E7TRR1, G5X5S2, G5X6A3, G5X4N1, G5XCL3, G5X455, G5X7E8, E7U068, E7U051,
E7TW98, G5WYK6, G5WY26, G5X7 2, G5X1G3, G5X1K0, H1E647, H1ED88, E7TLE7,
E7TN31, G5XAD6, E7TX67, E7TUU7, H1E2K0, G5XBV4, H1E2Y6, G5X9W2, E7TNW9,
H1EDH0, G5X9N7, G5WYU8, G5X2Y4, E7TLI4, G5X8R4, G5X9E3, G5WZX4, H1EB28,

E2Q , E7TYP0, G5X6H4, E7TV67, G5X5I9, H1E8Z6, E7TR86, E7TYZ1, G5X5Z1,
G5X5A3, G5X9Z0, G5WY30, G5X4P8, H1E7V1, E7TTV4, E7TKN4, E7TMP9, G5X133,
G5X727, E7TPY0, G5ULJ4, G5V0A7, G5URH0, G5UQM2, G5UPZ3, G5UTJ1, G5UWS3,
G5ULH5, G5UWH4, G5UV36, G5UXW6, G5UZL6, G5ULL3, G5UN42, G5UQ44,
G5UQA5, G5UWS6, G5UKU6, G5UZJ4, G5UTS4, G5UU98, G5UUA2, G5UN4 ,
G5UNM4, G5UP13, G5UPA0, G5UPJ8, G5UPK8, G5UW97, G5USD3, G5UZ62, G5UZ68,
G5UXM1 , G5UV72, G5UV91 , G5URH1 , G5UXW7, G5UPP5, G5UP63, G5UV35,
G5ULI6, G5UUA8, G5UPZ7, G5UPC4, G5UR70, G5UL95, G5UPZ2, G5ULN2, G5UTH4,
G5ULH6, G5UWS2, G5UTJ2, G5UUJ8, G5UQ 5, G5V0A6, G5UQK9, G5UN81,
G5UTL5, G5UND9, G5U 81, G5UYY2, G5UQ47, G5 Y2 . G5UR43, G5UPT2, G5US96,
G5UWH5, G5UZN1, H4HXB0, H4HY57, H4HYP8, H4HYX0. H4HSZ2, H4I5M7, H4I5N5,
H4HTU0, H4HUP1, H4HUR5, H4HV40, ί 4 3. H4HVT4, H4HVW5, H4HRW9,
H4I0S0, H4I2P4, H4HS12, H4HUA4, H4I2H4, H4HWU8, H4HV49, H4HYE3, H4HYX8,

141 S 3. H4I3S3, H4HUU4, 4 1 62. H4I5N6, H4HYL0, H4HS74, H4HTS9, H4HU68,
H4HY59, H4HUU0, H4HTC4, H4 Z 5, H4I585, H414C2, H4I2P5, H4I094, H4HYX9,
H4HW16, H4HRS7, H4HS39, H4I0X7, H4I234, H4I157, H4HYK4, H4HS31, H4I356,
G2CD35, G2C0R9, G5VFS9, G5VNC6, G5VIW4, G5VJ02, G2C1W1, G2C173, G2C352,
G5VP22, G5VK15, G2CDW4, G2CD26, G5VC16, G5V F5, G2CDU4, G2C9M2,
G5VHB4, G5VLE4, G2C6T0, G5VEL9, G2C8V4, G2CDE5, G5VBR3, G2C5M7, G5VIY3,
G2CAP8, G5VEC2, G2C 8, G2C255, G2C256, G2C333, G2C9M1, G2CAI9, G2CAP9,
G2C550, G2CBA1 , G2CBQ6, G2C5T3, G2CCC0, G2C6E7, G2C6F7, G2C6S1, G2C0R8,
G2CDE6, G2CDI4, G2CDM7, G2C172, G2CDT6, G2C1A6, G2C1G6, G2C858, G5VM23,
G5V9S7, G5VMD8, G5VGU1, G5YX62. G5YXC G5VBQ3, G5VC62, G5VI84,
G5VCB5, G5VIN4, G5VEC3, G5VKD6, G5VKH7, G5VLE3, G5VK14, G2C1W5, G2C948,
G2CDS5, G5VE45, G5VL28, G2BZW3, G2C2G6, G5VP21, G2C9M5, G2C3F7, G5VCC1,



G5VTW5, G2C339, G5VHC9, G2C2D5, G2C3C8, G2C8V3, G2C7P4, G5VM71, G2C489,
G2CC99, G2C0U5, G2CA43, G5VCR4, G5VM68, G5VBR2, G2C1W0, G2C6F1 , G5VLE8,
G5VN35, G5VEL8, G5VGH1, G5VH59, G5VM46, G2C1F4, G2C8T6, G5VDU9, G2C2E2,
G2C5M8, G2C6J1, G2C6S9, G5VKJ2, G2C3L1, G5VAF9, G5VHM6, G5VHN6, G2C2J3,
G2C431, G2C8F4, G2CD34, G5VDD3, G2C397, G2C253, G2C5Z0, G2C293, G5VF52,
G5VIX5, G5VBC8, G5VLK3, G5VFT0, G5VEM2. G2C2I9, G5VL58, G5VLR7. G5VKJ2,
G2BZM9, G2C107, G5VB10, G5VC17, G5VJ83, G5VK45, G2C7I9, G5VME2, G5VLD3,
G2C1R0, G5VCB1 , E 1H B3, E1HV52, E1HSJ3, E1HGW3, E HQ 8, E1HKI7, E1HU28,
E1HGJ8, E1HG93, E1HG56, E1HHL0, E1HSK2, E1HTU9, E1HGJ7, E1HPP4, E1HJE7,
ElHJFl, E1HRB5, E1HGK2, E KL2, E1HKM0, E1HP07, E1HP17, E1HPM3, E1HGA3,
E1HHM3, E1HIG9, E1HLS5, E1HMY0, E1HPB1, E1HSX6, E1HV00, E1HGT1, E1HKP4,
E1HKB2, E1HPM4, E HPR3, E1HKW5, E1HU4L E1HUJ9, E1HL57, E1HV53, E1HKS0,
E1HH57, E1HSJ4, E1HS78, E1HUU8, HLE6, E1HPN6, E1HT40, E1HUQ2, E1HGL5,
E1HLU4, E1HGW2, E1HQK7, E1HR85, E1HST6, E1HU90, E1HSB8, E1HS79, E1HMF4,
F9QX40, F9R469, F9R4U3, F9R205, F9QWB1 , F9QZY4, F9R097, F9R0A4, F9QXF1 ,
F9QZC9, F9QX21, F9QX02, F9R3Z3, F9R4J6, F9QY55, F9QX29, F9QXD4, F9R0G4,
F9R3Z6, F9R456, F9R4J7, F9R4U2, F9QVG7, F9QYI3, F9QYK6, F9QYX0, F9QZC8,
F9QZF2, F9QZK2, F9R3F1 , F9R5F2, F9R5X7, F9QY99, F9R5Y1, F9QVB5, F9R2S8,
F9QXD8, F9R4F3, F9QWB0, F9R0A3, F9R5M9, F9QZL2, F9R4V6, F9QYT3, F9R6A1,
F9QZZ4, F9QX39, F9QZB2, F9QX80, F9QZY6, F9R3D9, F9QYN7, F9QZR8, F9QWA0,
F9R422, F9QY56, F9R3Z2, F9QYI0, F9QWB5, F9QW61, F9QYV4, F9R2V7, F9R071,
F9R522, F9R606, F9QYN0, G0D0W6, G0D0X4, G0DA17, G2APR5, G2APV7, E8IXL2,
F4MCE5, E8IXJ8, E8IWJ3, E8IMG9, E8IQV7, E8IZS3, E8ITZ4, E8IUV1, E8IVU2,
E8IN 1, F4M294, E8IWR2, E8IRJ3, E8IPM6, E8I B0, E8IX56, 8 ΧΧ4. G0DDL5,
G0DBA8, G2ARG4, G2ASA1, F4M2P3, E8IMQ6, G2AZD6, E8IZ86, E8IUB0, E8IM34,
E8IYD8, E8IXL4, G2AXB3, G2AZW2, E8IYB9, E81NG0, F4 ΥΊ , G0D6C2, G2AVG2,
G2B1H1 , G0D8I0, G0DA36, E8IM33, E8ISG2, E8IX46, F4 048, G2APT6, E8IV80,
E8ITQ8, E8J0I7, E8IRC6, E8ISV5, E8IRV2, E8IQN1, E8IV86, E8IXI8, E8IZB1, E8IMFL
i:8!V87. E8IYB6, F4M935, E8IWU4, E8IPD9, F4M4W6, E8IR63, G0D2L1, G2B3S0,
E8INY3, F4LYQ5, F4M7A6, E8IT04, G2AQY5, C6L1N1, E8IVU3, E8IXF1, E8IXK2,
E8IXL5, E8IZD3, E8IZG8, E8IZG9, E8INY2, E8IUN3, E8IUX0, E8IW71, E8IXX8,
E8IXY5, E8IY31, E8IY34, E8IWR1, F4M049, F4MCL.4, E8IM70, E8IVE2, E8IYM8,
E8J0U8, E8IMG1, F4MD93, F4M0P5, F4M156, F4M7C4, F4M7F6, F4M1L8, F4M1S0,
F4M1Y2, E8IMI7, F4LYQ4, F4M1S4, F4M9T7, G2AZN9, E8IY08, E81WD5, F4M227,
F4M8 , F4M2M3, F4M2N5, F4M2R3, F4M8X0, F4M934, F4M336, F4M347, I 4 3
F4M3S9, F4M476, F4M4E2, F4LYE8, F4LYG0, F4LYQ9. F4M4W5, F4MBQ6, E8IN56,
Ε8ΓΝ 73, E8 F6, E8ING6, E8IRV3, E8IRV6, G2AXX6, G2B408, G2AS47, G2ASA0,
G2ASW1, G2ASW4, G2ARN 8, G0D684, G0DB32, G0D6B3, G0D237, G0D2P7, G0D759,
G0DCJ1, G0D3A2, G0D3B6, G0D840, G0D8E0, G0D493, G0D0S4, G0DAZ2, G2AT34,
G0D032, G0D0E8, G0D992, G0D9S8, G2ATI9, G2AZP0, G2B0H1, G0D0X3, G0D0Z1,
G0D575, G0D5E3, G0D9X2, G2B0M9, G0D5M0, G0DAH4, G0DAV8, G0DB08, G2B1H0,
G2APR6, G2AVW9, G2B252, G2B2H0, G2B2H1, G2AWX2, G2AQY4, G2AR10,
G2B3P2, G A U , G0D8A7, G2AXB2, G2ATH1 , G0D2B7, G0DBA9, F4M340, G2AT41,
G2APM4, G0D4V1, G0D6S0, G0DDJ8, G2AUC2, G0D660, G2ARG3, G2AZ28, G2B3S4,
F4M9Y7, G0D6S4, G ODBF8, G2AVG3, G0D508, G2AWB1, F4M822, G0D2L2, G0D9A5,
G0DBR4, G0DDL6, G2AWX6, G2AT66, G2ATH5, G0D8E6, F4M0Q2, G2B1F4, G0D993,
F4LY18, F4LZ88, G2AR74, G2B387, F4LYP2, G0D8D7, G2AXA4, G2ASR3, G2B366,
G0D6C1 , G2AX21, G2ARI9, G2AUV6, G2ARV8, G2B2M0, F4LZS6, G0D1Y7, F4M4D3,
F4MCE6, GODS 14, GODCMl, G2AWR5, G0D3U7, F4M2C9, F4M9B6, F4M1P5, F4M4V7,
F4MD16, G0D298, G0D357, G0D0V8, F4MCY4, F4MCY3, GODBAO, G2AQ37, G2AS88,



G2AUF3, F4M7A5, F4MAM5, F4M153, G0D9S2, G0D7W6, F4M3Z1, F4MAI0, G2AZD7,
G2B1F6, G2APS8, G2ATV4, G2AQ64, G2ASA6, G2AZP3, F4M462, F4M1H5, F4M3R5,
F4MB58, G2ATW4, G0D2U1, G2AWY2, G2AYI0, B3BUB1, B3C1C4, B3BRVL
B3BXL5, B3C1K8, B3BU23, B3BW76, B3BWF6, B3BWM4, B3C2W9, B3C437, B3BX88,
B3BRD8, B3BW01, B3C464, B3BSA8, B3BTM9, B3BTP5, B3BUA0, 3BU , B3BSL9,
B3BSM8, B3BSX8, B3C3L4, B3C4M6, B3BSX9, B3BTB4, B3BUG3, B3C2U0, B3C1C5,
B3BVV78, B3BWF5, B3C320, B3BXK4, B3C3Y0, B3C478, B3BUZ9, B3BVF8, B3C0U2,
B3C2T3, B3BTB5, B3BTT2, B3C037, B3BVE0, B3BR84, B3BSM7, B3BVF7, B3C3K6,
B3BYS8, B3BS44, B3C433, B3BQT6, B3BRV0, B3C4J7, B3C2U6, B3BXX9, B3BWK4,
B3C3V8, B3C315, B3BTE6, B3BWI7, B3C1G5, B3BRV3, B3BW79, B3C3R5, B3C3V4,
B3C4Q9, B2N4T9, B2NBN3, B2N8R2, B2U646, B2NBT9, B2NBV2, B2NBZ7, B2NC16,
B2N489, B2N6M4, B2U5S0, B2N965, B2NAT0, B2NAT3, B2N8N2, B2N6W9, B2N2X1,
B2N944, B2U604, D7G 58, D7GKK6, B2NB55, B2U6E1, B2N4E1, B2N4E8, B2NBN0,
B2N7P7, B2N8Z0, B2NCH9 B2N5Z8, B2N6I4, B2NC86, B2N493, B2N520, B2N6V8,
B2NAI0, D7GK42, D7GKF5, B2NDM7, B2N0N7, D7G A , B2N8R3, B2N102, B2N4B7,
B2ND31 , B2N5B1, B2N6J4, B2U603, B2N2Z4, B2N3N8, B2N4U0, B2N4U8, B2N5A1,
B2N595, B2X2 V6. B2N6S3, B2N9Q5, B2N6J0, D7GK41, B2N354, B2N720, B2N7W5,
B2NC77, B2 D 0, B2NCG6, B2N4P6, E7J1M2, E7JCD6, E7J943, E7JCE5, E7J5R2,
E7J8U0, E7J474, E7J3A5, E7JD43, E7JD55, E7J7E9, E7JD76, E7J3Q8, E7J2E8, E9ULG2,
E7J5Z9, E7J628, E7JCE4, E7JDL1, E7J3N3, E7J3Q9, E7J9X4, E7JD01, E7J2U1, E7J2U4,
E7J475, E7J567, E7J8L1, E7J399, E7J942, E7IZT6, E7J1 A2, E7JBF6, E7J3I3, E7J7F0,
E7J5R3, E7JBM3, E7JDX9, E7JD47, E7J634, E7J44L E7JAT0, E7J2G0, E7JCV8, E7IZR9,
D2WFJ7, E7J8J7, E7J3H3, E7J6K4, E7J1W2, E7J3B9, E7J1T2, E7J2Z0, E7J2Z7, E7JE09,
E7J946, E7J8U1, E7J3W5, E7J2W7, E7J1M1, E7J035, E7J638, E7JD16, E7J690, E7J7X9,
E7J3A6, E7JB33, E7JBP5 E7J5S1, E7JD44, E1J0H8, E1J962, E1J9B6, E1JAD4, E1J2B9,
E1J9V6, E1JAF4, EIJOUS, E1JEH8, E1J4Q8, E1J978, E1J622, E1J9Z3, E1J8M1, E1JB64,
E1JB33, E1J9U4, E1JA45, E J067, E1J359, E1J0H9, E J963, E1J977, E1JA44, E J5H7,
E1J7X5, E F06, E1JF10, E1J2B5, E1J9K3, E1J9P9, E1JB20, E1JBA8, E1JBE2, E1J748,
E l J7A5, E1JDT2, E1JBE6, E1JEH7, E1J383, E1J136, E1J7C6, E1JED2, E1JDY0, E1J9L1,
E1JEJ8, E1J9H8, E1J2C0, E1J182, E1J2H7, E1JDW0, E1J620, E1J475, E1J1U3, E1J9V5,
E1JDK5, - . O. E1J8A1, E l JEVS, E1J0U3, E l G5, E1J2D3, E1J334, E1J6G2, E1J066,
E1J9Z4, E1JB50, E l J4U1, E1J8M2, E1J9B7, E1JA70, E1J3P6, E l JCY9, H4NT04, H4N0J0,
H4NVM6, H4FQ04, H4FP50, H4FPP8, H4NIP1, H4 KV0, H4N5T9, H4NV44, H4N0R5,
H4NK33, H4N V2, H4NMK5, H4FRL9, H4N3P1, H4NKJ9, H4FEX6, H4N5W5,
H4NRC6, 4N C :0, H4NH66, H4NIK6, H4N8H5, H4N9P2, H4NB15, 4NVX , H4FGA0,
H4N0Z3, H4FI64, H4FNP5, H4NV42, H4N594, H4NBY7, H4NTK9, H4N4D9, H4NK70,
H4FQZ2, H4NGT8, H4NS86, H4FJ57, H4N0K9, H4NH21 , H4FML1, H4NND2, H4FID9,
H4N4P9, H4NM56, 4 X 53. H4NRC5, H4FP64, H4FRA2, i 4X999, H4N2N8, H4NBY0,

4 230. H4FLP6, H4FP20, H4FRG3, H4FRQ2, 4X5/3. 4 X4 ? H4FPQ3 H4N5Q4,
H4NIK7, H4NRB6, H4N3B7, H4NLQ3, H4NQZ3, H4N.FH0, H4NUY0, H4NBN8,
H4NGH4, H4NP50, H4N6S6, H4FJM7, H4FPB8, H4NFN2, H4FNV2, H4N3Y3, H4N589,
1 4X .7. H4NTX5, H4FM33, H4N134, H4N732, H4FKW6, H4NFP1, H4N2C8, H4NQZ9,
H4NMP1, H4NWQ7, H4FKH3, H4NQE8, H4FIY8, H4FFL0, H4N368, F14N3B9, H4N4K4,
H4NLP8, H4NEW8, H4N8X2, H4FKW5, H4FMU1. H4FPP5, H4FSH0, H4NGH5,
H4 LS3, H4NCU8, H4NSP6, 14X9X4. H4ND10, H4FPR4, 14X0K 1. H4N2W9, H4NJF7,
H4FPQ4, H4FPR5, H4FJI2, H4FQZ9, H4FRA8, 4F E8, H4FKT6, H4FL02, H4FF58,
H4FLF4, H4FFK3, H4FG53, H4FM37, H4FM38, H4FGB7, H4FGD0, H4FGZ2, H4FGZ5,
H4FN42, H4FHR3, H4N265, H4N8X3, H4N2V8, 14X923. H4N929, H4NFP0, H4N9P3,
H4N3A6, H4N3C4, H4N9R9, H4NTX4, H4NMR5, H4NMU5, H4NGT7, H4NGX6,
H4NUH2, 1 4 X4 1) . H4N4E0, H4 H77, H4NH85, H4NHA5, H4N4M7, H4NBC5,



H4NHK2, H4NPM3, H4 BY H4NPU8, H4NPX5, H4NW94, H4N5Q3, H4NIV4,
H4 QE9, 4NW 9, H4NJ24, H4NJ25, H4NJ61, H4NQT5, H4N6N0, H4NR40, H4N0M9,
H4NDI6, H4NJU3, H4FJB1, H4ND09, H4NXS5, H4NKV3, H4N229, H4NET1, H4NL29,
H4NL77, H4NL81, H4FPE6, H4FI98, H4N2K0, H4N 82, H4NEB1, H4N0R4, H4N4Q3,
H4NAF5, H4NTB7, H4N0V2, H4FK81, H4N7Y0, H4NK84, H4FGA4, H4NGG7, H4N2K2,
H4N5B5, H4NEP4, H4NTX9, H4NE79, H4N8J0, H4UT09, H4JLE4, H4UJ86, H5RCI6,
H5R714, H4 G7, H5R5V3, H5R6X4, H4JKA8, H5R846, H5RBZ8, E8JDF9, H4JUT2,
H4UIR0, H4UT18, H4UP95, H4 P 0, H5REH1, H4JPJ1, H4ULW3, H4JHF4, H4JHI1,
H4JPD0, H5R9R5, H4JPW7, H5R994, H4JHF5, . 5 . H4UG36, H4UE56, H4ULB9,
H5RFE2, E8J1F3, H4JRQ7, H4JU85, H5R4J0, 4 JH3, H4UHA3, H5REW3, H4UI82,
E8J0Z8, H4JKVL E8JEC6, H4JKW4, H4JJV9, H4JLM2, H4UE27, H4UEM2, H4UE13,
H4US04, H5R4E4, H5RCP7, H5RDH8, H5REG9, H5R8E5, H5RH65, H4JR77, H4UEP9,
H5R5K6, H4JS69, H5R3U6, H5R6K3, H5R8B7, H5R6K8, H4UGU8, E8JCW1 , H4JU84,
H4UDS2 H4UQ44, H4UKJ5, E8J1D5, H5R4I8, E8JD27, E8J2Q6, E8J6Z6, E8JB61,
E8JB62, E8J0Z9, E8J1C7, E8J954, E8J988, E8JBM2, E8J9U1, E8JEC7, E8J447, E8J2Y0,
H4JGR0, H4JGR7, H5R6B5, H5RIU2, E8J9U8, E8J1J5, E8J3J8, E8J3K4, E8J3N9, E8JCL9,
E8JCM3, E8J5Q9, E8J638, E8J7Z7, E8JCV9, E8JD03, E8J6E7, E8J887, H5R6K2, H4JTP6,
H4JML1, 4.it ; 3. E8JC68, H4JGL8, H4JGR8, H4JH60, H4JHB0, H4JHH3, H4JVD2,
H4JVD3, H4JHR2, H4JLG8, H4UGD5, H4JVI2, H4JVL0, H4JPJ7, H4JPN6, H4JIQ5,

4J 6 H4JPV9, H4JIZ7, H4JQi9, H4JJG2, H5R651, 1 , . E8JE87, H5R932,
H4UFW9, H5R499, H5RAF1, GU4, H5R4L1, H5R4N2, H5R4U2, H5RB58, H5RHL8,
H5RB80, H5RBG4, H5R5P0, H5RBZ2, H5RI48, H5RC79, H5R652, H5R678, H5RCI5,
H5RCN9, H4JKG5, H5R7E8, H5R7J4, H5RE69, H5RE83, H5R806, H5R813, H5R850,
H5R865, H4UPJ9, H4UPK3, H4UPS7, H4UQ29, H4UQA2, E8J135, E8J973, E8JCK9,
E8J438, H4UDX1, H4UE14, H4URN6, H4UKL 7 H4UKT5, H4UHF2. H4U S7 H4U SB5
H4UL70, H4ULJ2, H4ULN0, H4USZ8, H4JJZ6, H4UFM2, H4UFM3, H4ULX4, H4UTC4,
H4UTC5, H4UMJ9, H4JKE1, H4JKG9, H4JRY6, H4JSI3, H4UGH8, H4UGJ0, H4UGJ1 ,
H4UGJ7, H4UGU9, H4UN37, H4UGX3, H4UH95, H4UHC7, H4UHF6, H4UP10, H4JLM1,
H4JT40, H5RC27, H4UIU0, H4ULX3, H4JP14, H5RAM9, E8JCW2, H4JKU5, E8J9U7,
E8J5W9, E8JD50, H4JIJ6, H5R3U7, H5R4K3, H5R5K7, H5R625, H5REW8, E8JCH2,
H4U 64, E8J175, E8J5F4, H5R7G2, H5REW5, H4JP16, H5RIP1, H4UE35, H4UH53,
H4UP96, H5R723, H5RI25, E8J448, E8J8K5, E8J392, H4JH 1, H4JPW8, H5RCP8,
H5R8E1, E8J4H9, E8JCZ6, H4UFQ1, H4UHT8, H4UG47, H5RHQ7, H4UNP0, E8JBW6,
H4UL71, H4JVM6, H4JLU7, H5R8Y6, H4UHR3, E8J6F0, E8JDE0, E8JEE3, E8J8X7,
E8J3E5, E8J746, E8J6E6, E8JBA0, E8JDD7, E8J7H9, E8JBT2, E8J1B6, E8J3J4, E8J576,
E8JC79, E8JD53, E8JBG4, E8JEB3, E8J2E5, H4YB63, H4YIJ0, H4YD81, H4YDI0,
H4YDN6, H4YE41, H4Y 73, H4YEM5, H4YL36, H4YLM4, H4YFQ1, H4YGQ8,
H4YMW1, H4YN21, H4YHC1, H4YBA8, H4YBF2, H4YHT5, Η 4ΥΉ Τ 6, H4YBH7,
H4YBJ7, H4YI61, H4YIA4, I4YPV5. H4YPW2, H4YJ58, H4YQC6, H4YIJ1, i 4 168.
H4YCA9, H4YCE5, H4YF69, H4YL42, H4YCK8, H4YKU8, H4YCT7, H4YDZ9,
H4YFH8, H4YF43, H4YII2, H4YP67, H4YP44, H4Y 44, H4YKU9, H4YBF5, H4YE67,
H4YEJ6, H4YHY7, H4YD91, H4YDN0, H4YDM9, H4YPW3, H4YCB0, H4YHG4,
H4YE12, H4YFQ0, H4YBG9, H4YQH7, H4YJT7, H4Y J5, H4YEA0, 4 .34. 4Y 09,
H4YGC4, H4YNX3, H4YDW6, H4YLI2, H4YDL9, H4YEU2, H4YDW2, H4YK59,
H4YMH4, D7Y8Y4, D7Y3X6, D7Y500, D7Y3F8, D7Y3M0, E9UEI1, E9UGG1, E9UIU6,
H4YSN9, H4YSU3, H4Z584, H4Z5K2, H4YT77, H4YZJ7, H4YTG0, H4YTH0, H4YTV4,
H4YTW7, H4YTX2, H4Z088, H4YUE7, H4YUJ7, H4YUK1 , H4YUT3, H4Z7D8, H4YV30,
H4Z178, H4Z7K4, H4Z119, H4YW02, H4Z2R2, H4Z3S6, H4YR58, H4YR71, H4YR79,
H4YY99, E9UJH8, E9U7S0, H4Z1I6, H4YYY0, D7Y884, H4Z0Z4, H4YZT5, H4Z6L3,
H4YUV0, H4Y YI5, H4YR13, Η 4ΥΎ 48, E9UAK2, H4YTR3, H4YRN3, E9UJG9, D7XZJ1,



H4YYH9, H4YYP3, H4YQW9, H4Z279, H4YUH4, D7Y2H9, H4Z1J2, H4Z3A5, D7Y75 1,

D7Y9K5, D7YA 0, D7Y040, H4YRS7, D7Y731, H4Z455, E9UAM1, H4Z0W4, D7XYJ4,
E9UFN9, H4YTA3, H4YY47, D7Y466, H4YX50, E9UAIL H4YR56, H4YUT7, H4YRA0,
H4YYL1, H4Z177, H4YTW6, H4YRK6, H4YT07, H4Z4G3, H4YT78, H4YWR6,
H4YSN8, 14/596. H4YVR2, 14/595. E9UD74, E9UGY8, Η4ΥΧ 89, H4Z4D4, H4YVU2,
Η4ΥΥΧ 9, D7Y8C7, D7Y2U5, D7Y8X0, D7YAL2 D7XZW8 D7Y9K6, D7Y3X7,
D7Y1H6, D7Y4X5, D7Y4C3, D7Y4H9, E9UJH7, E9U787, E9U7D5, E9U7M4, E9U8T6,
E9UF80, E9UFI9, E9UFZ1, E9U9Z9, E9UAJ4, E9UH01, E9UBL8, E9UBP1 , E9UBR2,
E9UJR9, E9UIK1, E9U Z8 E9UBV9, E9UEI0, D7Y3E5, D7Y3L8, E9U6J6, E9UH08,
D7XYD7, D7Y039, D7XYJ3, E9U7R9, E9UF16, D7XZJ0, D7XZT9, D7YAJ6, D7Y0T5,
D7Y4I3, E9UA8L E9UEJ3, D7Y9S5, D7Y9H8, D7YAK1, D7Y635, E9UHG4, D7Y4F5,
D7Y3Y5, D7Y5C6, E9U5Z5, E9U635, E9UAI2, E9U8E6, E9UFC4, E9UIU7, E9UIG7,
E9UTU0, D7YBB8, D7Y732, D7XXY5, D7Y804, E9UDJ8, E9U6T0, E9U1T0, E9UFN8,
E9U8H0, E9U5S0, D7Y3P4, D7Y4Q9, E9UFD0. D7Y4D E9U4Y4, E9U7R1, E9U5P4,
E9UEB6, E9UHY9, D7Y743, D7Y8U8, D7Y0F0, E9U6Z3, E9UBL1 , E9UD73, E9UGE3,
D7Y6U2, D7Y6L2, E9U7D1 , E9U6I4, E9UBR6, D7Y4W9, D7Y4Z9, D7YAQ2, D7Y4K7,
B2PQ47, B2PLU0, B2PG49, H4RT64, H4RTC7, H4RTI3, H4RUB3, H4RUH0, H4RUJ0,
H4S0K0, H4S139, H4S140, 4 V23. H4RVB9, H4S1T0, H4S289, H4S2F2, H4S2F3,
H4RR42, H4RRE0, H4RXM4, H4RRK8, H4RS02, H4S4I3, H4RX83, H4S3P5, H4S3R4,
H4RYE0, H4RYI2, 4S4 7 . H4RYR , H4RYR9, H4RYS0, H4S572, H4RST0, H4S5N0,
H4S5S8, H4S3G1, 4RQ , H4S0S6, H4RR79, H4S146, H4RV24, H4RTQ7, H4RTI0,
H4RSU4, H4RWN4, H4RSD8, H4RRK6, H4RRP2, H4RTV3, H4RUG5, Β2ΡΙΝ 7, H4RTV6,
H4S1K5, H4RSU8, H4RXY9, Β2ΡΝΑ 6, B2PPJ2, H4RV60, H4RTT1, H4S4H4, H4RSU2,
B2PLC4, Β2ΡΝ87, H4S086, H4S4Y4, H4RTI2, H4S4I2, B2PSP8, H4S331, H4RYE6,
H4RR40, H4RX40, B2PFP7, H4S527, H4RSF3, H4RXZ0, H4RY83, H4RSP3, H4S3T3,
H4RZY2, H4S2V4, H4RV90, H4RXH4, H4RZE6, H4S5Q7, Β2ΡΙΝ6, B2PGU4, Β2ΡΡ 2,
B2PQW6, B2PSY0, B2PGH4, Β2ΡΙΤ 4, B2PKS6, B2PFP6, B2PJZ9, B2PRQ6, B2PS00,
B2PG83, Β2ΡΗΕ 4, Β2ΡΜΡ 0, B2PJD0, B2PLR0, 2P V7. Β2ΡΙΒ 0, B2PL05, B2PKS8,
B2PLC3, Β2ΡΝ69, B2PSP9, B2PEC1, B2PSI0, Β2ΡΗΤ 3, Β2ΡΙ 6, B2PLP4, B2PSW4,
B2PQQ0, Β2ΡΙ54, Β2ΡΙΑ 6, Β2ΡΗ89, B2PLU1, B2PRK7, B2PSX4, B2PTIL B2PFY8,
Β2ΡΚΑ 8, B2PF89, B2PLC6, B2PRQ2, B2PQD0, B2PQ54, Β2ΡΜΕ 6, B2PFS8, B2PQ
B2PQN7, Β2Ρ Β6, B2PS23, B2PGI5, B2PJ77, B2PRZ4, B2PG48, B2PIF2, B2PJB3,
Β2ΡΤ78, B2PEU5, Β2ΡΝ79, D8E578, D8EAS9, D8EBT4, D8E306, D8EF37, D8EBY6,
D8E0R9, D8EB63, D8E66L D8E8M5, D8E6F1, D8EEE6, D8EA10, D8E4S8, D8EBR4,
D8EAJ3, D8E543, D8E577, D8EBL4, D8EBU2, D8EC25, D8EEQ3, D8E7I6, D8E4H7,
D8E1R1, D8E9C9, D8E8Y7, D8E8Z7, D8E3C5, D8E3E9, D8E2A9, D8E8F1, D8E8M6,
D8EF78, D8ECH3, D8E8K1, D8E0S0, D8EA1 , D8E319, D8E9X8, D8E7P6, D8ED1 8,
D8EF38, D8EAJ8, D8E6F0, D8EC78, D8E998, D8E7P2, D8EBY7, D8E3F7, D8EDN3,
D8EA97, D8EDC4, D8E3A0, D8E5N0, D8E3A4, D8E876, D8E4S9, D8E6E1, D8EAF2,
D8E7Q2, D8EDP9, D8EBY2, D8EEN6, D8EAS8, H6MD62, H6ME16, H6MFQ6,
Η6ΜΗΕ 4, H6MHJ7, H6MHR9, Η6ΜΗΖ 4, Η6Μ 8Ν4, H6M9D0, H6M9R7, H6M9R8,
Η6Μ905, Η6ΜΑΥ 2, H6MCF5, Η6Μ943, H6M9C9, H6MA21, H6MBR4, Η6ΜΜ33,

6ΜΜ34, Η6ΜΜΗ 6, H6MJ04, H6MJM5, 6M D8, Η6Μ Ε4, Η6ΜΚΡ 8, Η6ΜΚΖ 6,
H6MCR5, Η6ΜΚΧ 8, H6ME12, Η6Μ966, Η6ΜΕΑ 4, Η6ΜΙΜ 5, H6MLI3, Η6ΜΙ98,
H6MEC7, H6M9Q8, H6MCR3, H6M8VV8, H6MC43, 6Μ Τ8, H6MED0, H6MCR6,
H6MCV8, Η6ΜΚΥ 8, Η6Μ946, H6 L2, Η6ΜΗΚ3 , 6ΜΙΒ 8, H6MG18, Η6 Η83,
Η6Μ994, H6MCV , H6MCI4, H6ML14, H6MMJ1, H6MJH4, H6M9L9, H6MJE 1,

6M L , Η6Μ Ε5, H6M8R7, Η6 Α Χ8, H6MDT7, Η6 Η63, H6M8J2, H6MCJ4,
H6MJM4, Η6ΜΑΒ 5, H6ME1 H6MJ19, H6MBB1, H6MAL5, Η6Μ 8Ν 5, H6MFZ2,
G5VU22, G5W314, G5VX37, G5VYQ1, G5W1W3, G5W3N3, G5VYL3, G5VRS7,



G5VYN2, G5VVI1, G5W0Z4, G5VR60, G5VZQ9, G5VUC2, G5VZQ8, G5VTK3,
G5VZU0, G5W0E0, G5W0K8, G5VUZ1, G5W244, G5VQ63. ( V\V7 . G5YX 5.
G5VRF9, G5VRJ3, G5VXC9, G5VSG0, G5VYD3, G5VRS6, G5W0U4, G5VRR7,
G5VRA6, G5W088, G5W194, G5VVI2, G5VYL4, G5W1G3, G5W0J8, G5VTU5, G5W247,
G5W2W0, G5VWV4, G5VT06, G5VQR4, G5VZZ8, G5W1Z9, G5VR61 , G5W0Z3,
G5VPB0, G5VYX7, G5VWI7, G5VUC5. G5VRF5. G5W0Y3, G5W0Z8, G5VX52,
G5VYM4, G5W315, G5W2T3, G5VU23, G5VUC1, G5VXY4, G5W1U6, G5VRG5,
GSWIVO, G5W3N2, G5W222, H4SJI5, G1YJ12, G1YSL4, G1YLV2, G1YMC3, G1YKP4,
G 1Y S8, G1YKU8, H4SAQ6, H4SHS0, H4S5X6, H4S654, H4SCE3, H4SD38, H4S751,
H4S752, H4SDG0, H4SJM1, H4SDY8, H4SGQ1, H4S7L9, H4SK79, H4S7T2, H4SDZ8,
H4SKL8, H4S8H2, H4S8I2, H4S9I4, H4SF05, H4S8T1, H4S8T2, H4S8Y4, H4S93L
H4S934, H4S9C7, H4S9D8, Η 489 7 H4SFM6, H4S9K8, H4S9U1, H4SG53, H4SI87,
H4SGE0, H4SG71, H4S697, H4SAN2, H48AG7, H4S8I4, H4SDG6, H4SIF1, G 1Y N6,

4SAU H4SBB1, H4SHB5, H4SK78, H4SD91, H4SFJ4 G1YNP0, H4S7E4, H4S8D3,
H4S1S4, H4S908, H4SAU2, G1YRW2, H4S603, H4SHY0, G1YKW8, H4SKJ1 , H4SEK2,
H4SGQ2, H4SG37, H4SDZ7, H4SJK4, H4SC22, H4SHY2, H4SK17, H4SKQ5, H4SCP5,
H4SJ5L H4SKL9, H4S8I8, H4S8S9, H4S5Y4, G1YVW4, G YJL8 G1YJR7, G1YJY8,
G YRE9, G1YSL3, G YLV1, G1YM56, G1YMC2, G1YTV1, G1YKS9, G1YKU0,
G1YS83, G1YQM6, G1YV73, G1YV84, G1YUF8, G1YPZ8, G1YML3, G1YPL8,
G1YXA2, G1YMF7, G1YNB2, G1YS79, G1YS08, G1YPA6, G1YPI1, G1YS89, G1YU48,
G1YN88, G1YXB1, G1YT68, G l YQU5, G 1Y VS5, G1YRW3, G1YWX7, G1YVW8,
G1YLZ6, G1YNL7, G1YK09, G1YV02, G1YSC9, G1YW81, G1YKP3, G1YND7,
G1YNE1, G1YSK5, G1YP55, G1YNM0, G1YJI3, G1YP82, G1YQG2, G 1YU 8 G1YNM6,
E9VTG5, E9VTJ0, E9VLV7, E9VSU5, E9VTK2, E9VMP5, E9VLY7, E9VST6, E9VNP5,
E9VNR9. E9VP20, E9WD5. E9WI7, E9VQC1, E9VME1, E9VR66, E9VUG4, E9VQ05,
E9VWN2, E9VWN5, E9VJJ6, E9VR18, E9VJP3, E9V 07, E9VR22, E9VRD9, E9VK44,
E9VKE7, E9V F4, E9VKH7, E9VKR7, E9VRX4, E9VLE0, E9VJD9, E9VRE7, E9VL50,
E9VWM6, E9VRE8, E9VTJ1, E9VJQ3, E9VSU4, E9VVZ0, E9WF3, E9VLE1, E9VWX6,
E9VQR8, E9VWA4, E9VPS4, E9VTL0, E9VUQ2, E9VR28, E9VUZ5, E9VQR7, E9VM05,
E9VVY2, E9VUQ7, E9VLS9, E9VKK4, E9VQ78, E9WM2, E9W08, E9VQW6,
E9VLN4, E9VW38, E9VNG3, E9VT78, E9VUU6, E9VLV8, E9VQE9, E9VKK0, E9VLY4,
E9VJB6, E9VLF7, ) 6 9 4. D6I9S7, D6IHK8, D6IAK3, D6IID1, D6IDK4, G2D662,
G2CU15, G2D1P9, D6I727, G2CWC8, G2D4K0, G2CYA3, G2D3Q9, D6I8K9, G2CVP5,
G2D824, D6I6T6, G2CTZ4, G2CV52, D6IIE8, D6IE61, D6IHY0, D6IFC5, G2D468,
G2D834, D6IGZ5, D6L5U7, D6IHL7, G2D0S1, G2CTX1 , D6I5G4, D6I5U8, D6I9J3,
D6IHY1, D6II17, D6I5G3, D6I8J8, D6I8K8, D6IF76, D6IIC3, D6I6T5, D6I9R8, D6I714,
D6IHL6, )6 676. D6LAG9, D6IDK3, D6ICL0, ) 6 1)V7. D6IGX6, )6 905. D6ICU9,
D6IC21, D6I7S9, G2D6I7, G2CTX3, G2CTY5, G2CU98, G2D6V4, G2D730, G2D752,
D6IDH9, D6IDJL G2D1GL G2CVA2, G2CVH3, G2D833, G2CVY3, G2CWC7, G2D2U2,
G2CWS7, G2 V2. G2CX06, G2D3F4, G2D3R0, G2CXR2, G2D3U1 , G2CY05, G2CY86,
G2CY90, G2D466, G2CV51, G2CZH0, G2D3G8, D6I632, D6I6M9, D6IDH0, D6I609,
G2CXU2, G2CVX3, G2D661, G2CYJ7, D6I9Z5, G2D0W9, D6I5J3, D6I708, G2CW75,
D6I8L3, G2CWU9, G2D5Y5, G2D601, D6IES3, G2D8R2, D61DD4, D6I7T9, G2D1B3,
D6IC31, G2CTS8, G2CVP4, D6IBF8, D6IFC6, G2CWQ1, D6I954, D6IAK4, D6IH10,
G2D1P0, D6IFX1 , G2D1B7, G2D474, G2D4VV3, D6I5Y3, D6IBR1, D6IE64, 6 5/ 1.
D6IIB4, D6I6W7, G2CZY3, G2D1P8, D6L5U5, G2D1C3, D6IBV4, 1)61635. G2CVS2,
G2CWB5, G2D4P5, D6IDP0, D6IE60, 1) 6 05. G2CX30, G2D0S2, D6I5Q7, D6IG89,
G2D0A1, G2D242, D6I8G2, 1)6 ) 58. D6IGP4, D6I9S6, G2CTN4, G2CWD4, G2CX54,
D6I930, H5JD97, H5JDD7, H5JE82, H5JKE1, H5JRK8, H5JRM5, H5JSA2, H5JSA3,
H5JEW1, 5 66. H5JLE5, H5JFX1, H5JGK0, H5J 25, H5JHB2, H5J P3, H5JNP8,



H5JBF6, H5JPC5, H5JBZ0, H5JCQ1, H5JCU6, H CX9, H5JCY7, H5JR86, H5JKD4,
H5JFZ3, FU6, H5JHU0, H5JB50, H5JK , H5JFK2, H5JJZ0, H5JET5, H5JFL3,
H5JS93, H5JFZ7, H5JHH8, H 5J L , H5JEE7, H5JH80, H5JKQ3, H5JCJ1, H5JKR3,
H5JGH8, H5JE54, H5JEL2, H5JFG0, H5JJY9, H5JMK9, H5JNA3, H5J P5, H5JFM0,
H5JET4, H5JF56, H5JCJ0, Η5Χ 0, H5JKR2, H5JE56, H5J 7 1, H5JD07, H5JNA2,
H5JQV9, H4MIF5, H4MIF6, H4MC46, H4MC55, H4MCH4 H4MIS2, H4M6R5,
H4M6W4, H4M6Y8, H4MCZ6, H4M8B9, H4M8D5, H4M8K8, H4M2Z4, H4M323,
H4M9J7, H4M9P3, H4MGH9, H4M4A3, H4MAR9, H4MH45, H4M4R5, H4MHH5,
H4MBG5, H4M6R4, H4M7N1, H4M465, H4MHQ8, H4M581, H4MBL7, H4MBG6,
Η4Μ ΪΕ8, H4 HH8, H4M302, H4M464, H4MDM2, H4MGH7, H4M7L1 , H4MDY3,
H4M5D1, H4M5D3, H4MHP2, H4M7X3, H4M4N0, H4M6R2, H4M8S2, H4MAB9,
H4MDZ0, H4MJ01, H4M6I5, H4M8U9, H4MFGL H4M5D8, H4M6F2, H4M71 1,

H4M4X0, 4 V9 H4MBS4, H4MF72, Η4ΜΒΊ Ό, H4M4G3, H4M4M8, H4M715,
H4M5B9, H4MDE2, H4MFS4, H4MHM3. H4MC54, H4M4Y2, H4M5S0, H4MDY4,

4ME 5, H4MGA9, H4M8P7, H4M9H7, H4 BW8, H4MG07, F4UND6, F4UHL3,
F4UID4, F4UW55, F4UNA1 , F4UML2, F4UIB2, F4UT24, F4ULQ9, F4UKS0, F4UTC7,
F4UJR3, F4UR91, F4UHK5, F4UKX0, F4UIF2, F4UWS9, F4UNV 1, F4UNA3, F4UV67,
F4U1B4, F4UVI9, F4UPL9, F4UPQ9, F4UW32, F4UW72, F4UKJ9, F4US61 , F4UUC9,
F4UWS8, F4UJV9, F4UR55, F4UKC1, F4UKL3, F4UKQ7, F4UQH8, F4ULB2, F4ULC0,
F4ULE5, F4UMB0, ' 4 , i 3. F4UJR2, F4UK20, F4UKA7, F4UN56, F4UR49, F4UI24,
F4ULG8, F4UKR9, F4UHL2, F4UKZ4, F4UT21 , F4UN12, F4UNV2, F4UR90, F4USQ8,
F4UP22, F4UVW2, F4UKS4, F4UR82, F4UKW9, F4UNB4, F4UTC6, F4UME1, F4USX4,
F4UNA0, F4UT26, F4ULH 1, F4UIC6, F4UR45, F4UIS5, F4UQY8, H5D0D9, H5CY97,
H5D4R7, H5D4Y1, H5D515, H5CZH9, H5CZI6, H5CZP4, H5DCL1, H5D080, H5D0B7,
H5D0V4, H5D1B4, H5CYZ1, H5D5K4, Η4ΡΙΥ 6, H5D250, H5D2S7, H5D8M2, H5D8M6,
H5CWR6, H5D9E4, Η4ΡΚΥ 7, H4PLS9, H4PN13, H5CWV9, H5CX19, Η4Ρ 05, H4PRS0,
H4PS66, H4PSS6, H4PF26, H5D0E2, H4PFR3, H4PGV6, 4 ΡΓ\ . H4PFW1, H4PFW8,
H4PG02, Η4ΡΤΗ 8, H4PTV8, H4PMU3, H4PDR8, H4PQ41, H5CYC8, H4PN19, H4PGV3,
H4PH41 , Η4ΡΗΜ 7, 4 ΡΧΥ 5. H4PTJ1, H5D4 4, H4PGC5, H5D7V4, H5DAG5, H4PQH4,
Η4ΡΤΖ 5, H4PJ14, H4PQ33, H5CY99, H5DBM9, H4PLD6, H5D8M3, H5D8B4, H4PDT8,
H5DBG3, H4PFW3, H5D9M2, H4PF27, H4PFQ5, Η4ΡΜ39, H5CYZ2, Η4ΡΚ40, H4PDZ7,
H4PIS5, H4PIW1, H5D4X5, H5D0N0, H5D7U4, E15CXL5, H5CX17, H5D1A9, H5D830,
H4PGV5, H4PTG9, H4PSJ6, H4PL27, H5D1C8, H4PRH3, Η4ΡΙΜ 9, H5CX30, H5D0Z9,
H5D8B5, H4PF64, H4PFQ4, Η4ΡΜΒ 2, H4PU52, H5CZS0, H5D781, H4PQY2, H4PQ35,
i 5 ) . H5CX38, H5CZ16, Η4ΡΜΤ 5, H4PJM1, H5CZI0, H4PMU4, H5D302, H4PJK9,
Η4ΡΗΗ 9 H5DC78, Η4ΡΜΡ 3. Η4ΡΗΚ 4, H5D617, H5CYL6, H5D4N5, H4PTJ2, H5CX15,
H5DA08, Η4Ρ Ϊ 0, H4PNG3, H4PQH3, H5CZG6, i 5 ) 2 7. H5D4A9, H5D5C4, H4PGD7,
H5D012, H4PFC4, H4PSU4, H4PDR0, Η4ΡΗ55, H5DC86, H5CX59, H5CYW3, H5DAC ,
H4PPL9, H4PLT0, H4PR05, H5N4R0, H5N6Q7, H5N8 W8, Η5ΝΙΕ 0, H5N6N1, H5N7V2,
D7YRS7, i 15 4 3. H5 HJ3, Η5Ν7Ϊ9, B3BBS3, Β3ΒΜΕ 9, H5NBD3, Η5Ν 569, Η5ΝΒΙ 6,
Η5Ν 568, D7YNH6, H5NIEL D7YFF9, H5NFU0, Β3ΒΚΗ 0, H5NFU1, H5NGU5, H5N4D1,
D7YPF4, Η5Ν 9Ι2, Β3ΒΡΡ 5, Β3ΒΒΗ 3, B3BPG1, B3BDB3, B3BFZ8, B3BGH5, B3BGH6,
B3BKL8, B3BJG4, Β3ΒΑΤ 9, B3BHG3, B3BQKI, B3BP10, B3BHS1, B3BL90, B3BMD1,
B3BME1, B3BMG8. B3BPG5, B3BLG6, B3BLP4, B3BFB Β3ΒΗ48, B3BFB2, B3BLZ0,
Β3ΒΒΖ 5, B3BLY9, D7YHZ0, D7YP48, D7YPE6, D7YC31, D7YHV5, D7YCL9, D7YCT5,
D7YIW0, D7YJD8, D7YDX5, D7YEV8, D7YFI1, D7YE66, D7YEB9, D7YEC3, D7YF61,
D7YLK9, D7YM23, D7YH73, D7YJD1, D7YL 8, H5NGG1, D7YLT3, D7YNK0,
H5N439, H5N7 3, H5NB83, H5NBH8, B3BDU9, B3BGV5, B3BH38, B3B1P2, D7YHV4,
H5N9I3, D7YE74, B3BBW1, B3BJ50, H5NAE8, H5NCC6, D7YFE0, D7YCT4, D7Y V3,
H5NID2, 15X486. H5N4F5, H5N4H6, H5NHB9, H5NB82, H5NHS7, B3BFE2, H5NBI7,



H5NC52, H5NCD2, H5NCG9, H5NEN8, D7YH74, H5N6G0, H5N6N0, H5N6V7, H5N7E9,
i 5 937. H5NEC5, H5 DY2, H5NDZ2, H5N883, 5NE4 , H5N8A6, H5NEN4, 5 V0.
H5N8V4, H5NFB0, H5N968, D7YLT2, B3BEC4, B3BFK4, B3BHG4, B3BQG7, B3BHF4,
B3BHM4, H5NAR7, D7YEU7, D7YRZ5, D7YKP8, D7YRP6, B3BCQ7, H5N4E6,
H5NEC4, B3BP67, B3BL91, H5NEN5, H5NGH5, D7YFG7, D7YLK4, H5N7K2,
D7YMQ5, D7YMQ6 D7YCU3, B3BKK1, B3BKG9, H5N9N3, D7YC75, D7YC89,
B3BBG5, B3BC32, D7YKC9, B3BIQ2, B3BMT5, B3B 26, B3BP73, H5N7K8, D7YP19,
B3BCA7, B3BH80, H5NDB6, D7YNP7, D7YPE7, H5N8A9, 15X6X0. D7YQN1, H5N699,
B3BQ92, B3BED0, B3BL88, D7YP13, D7YR18, B3B 45, B3BBS4, B3BNH7, D7YE98,
D7YRS8, B3BEC3, B3BH42, D7YIR8, D7YN32, D7YPL1 , B3BP96, D7YJD0, B3BCV9,
B3BDJ8, D7YFI0, B3BGK9, D7YHK4, D7YNH5, B3BHR1, B3BGE6, D7YHM8, B3BE15,
B3BNZ6, D7YFZ5, B3BBH2, D7YLM0, B3BGU4, H4XG65, H4XMJ3, H4XTS6,
H4XTU9, H4XN02, 4XU 4, H4XV92, H4XVE2, H4XHX8, H4XI95, H4XIA1, H4XIC4,
H4XJ49, H4XQL2, H4XQL3 H4XJP0, H4XJU6, H4XQW0, H4XJX9, H4XK74, H4XSW2,
H4XFS0, H4XME8, H4XQV4, H4XNJ2, 4XF , H4XFR2, H4XGA0, H4XID3, H4XGE4,
H4XTW6, H4XPW2, H4XTB7, H4XPX7, H4XNF7, H4XRC5, H4XNF0, H4XI96,
H4XM91, H4XLD9, H4XHC4, H4X N4, H4XH90, H4XI27, H4XT78, H4XI45, H4XHR8,
H4XRE0, H4XFU0, H4XGS6, H4XJ62, H4XHU4, H4XSU6, H4XUR9, H4XME9,
H4XRJ5, H4XKJ4, H4XVE1, H4XG34, H4XJ45, H4XSH8, H4XNX2, H4XI84, H4XGE3,
H4XHI8, H4XH89, H4XVI8, H4XMZ4, H4XK73, H4XQD0, H4XIC3, H4XJP3, H4XN03,
H4XK09, H4XUW9, H4XFI0, H4XQV3, H5KCD8, 5 905, H5KCE2, 5 07,
H5KCW1, H5KJE5, H5KK90, H5KEX7, H5KLI9, H5K951, H5K995, H5K9C6, H5K9Q2,
H5 9Z4, H5KG56, H5KG57, H5KA61, H5KGH5, H5KGL1, H5KAF3, H5KAQ5,
H5KAR6, H5K993, H5KB44, H5KB85, H5KB98, H5KB99, H5 BF2, H5KBH7, 5 B ,
H5KI84, H5KNW1. H5KHQ1, H5KBA4, H5K9I0, H5KGU1, H5KMA5. H5KBK5

H5K9D3, H5 9F1, H5KCS8, H5KCF5, H5 16, H5KM36, H5KEC5, H5KAC7,
5 JE9, H5KGB7, H5KH81, H5K9D2, H5KJ08, H5K9F9, H5KFN4, 5 9V7, H5KGV1 ,

V6. H5 GI H5KJE6, H5KAC8, H5KLX1, H5KFW7, G5W8B9, G5W8C3,
G5WEK6, G5WF97, G5W9F2, G5WFW4, G5WFW5, G5W3X4, G5W472, G5 A 3,
G5WAN4, G5WGW2, G5W4I7, G5W4K4, G5WH08, G5WH66, G5WHLL G5W5W8,
G5WBL2, G5WC44, G5W6Q1, G5WCU4, G5W7C6, G5W7J7, G5WDH4, G5WDM3,
G5W7S6, G5WAY3, G5WF86, G5WD57, G5WDX0, G5WGG6, G5WIC5, G5W5M0,
G5WHW2, G5WF87, G5W5G6, G5WHG2, G5WC43, G5WHL6, G5WAF6, G5W825,
G5WE08, G5WGM4, G5W8F7, G5W8C9, G5W4J1, G5W8I3, G5W495, G5WAY0,
G5WFA5, G5WG48, G5W9R4, G5W5L9, G5WH76, G5WIC4, G5WDK8, G5W4B7,
G5W5D9, G5WFC4, G5WHK1, G5WAX9, G5W870, G5WHL2, G5W4C0, G5W824,
G5WF06, G5W7S5, G2BEC0, G2B4Z6, G2B4H9, G2BEN5, G2BGB2, G2B709, G2B7F8,
G2B586, G2B866, G2BE40, G2BBN3, G2BBN9, G2B7H0, G2BC20, G2BD14, G2B6S2,
G2B7H7, G2B7U1, G2B7Y9, G2B7Z3, G2B884, G2B476, G2B4I0, G2B4L7, G2BGW3,
G2B4V2, G2B4W4, G2BDT5, G2B4V3, G2BEM2, G2B69L G2B6S3, G2BBT0, G2B4X2,
G2BE42, G2B7T4, G2BC1 1, G2BHQ7, G2BDT4, G2B648, G2B7H1, G2BE45, G2B870,
G2B8I5, G2BDM0, G2B6Z9, G2B7W6, G2BBH6, G2BAB5, G2BGP4, G2BC19, G2B9J3,
G2B6U8, G2B4R1, G2BET9, G2B7B8, G2BBM9, G2B8F4, G2B6F5, G2B645, G2BAX8,
G2B475, G5XMA7, G5XME5, G5XPP8 G5XKL1, G5XEQ7, G5XRM3, G5XF46,
G5XMC6, G5XS36, G5XJ05, G5XQL8, G5XHT9, G5XMM2, G5XH80, G5XMA8,
G5XMB8, G5XHU2, G5XNR0, G5XP18, G5XPJ0, G5XIS4, G5XJ06, G5XPN1 , G5XQK5,
G5XEG0, G5XKB3, G5XEQ8, G5XEZ3, G5XKV2, G5XFB5, G5XFW9, G5XLNL
G5XLQ0, G5XF36, G5XE73, G5XHT8, G5XF45, G5XQK1 , G5XQ94, G5XS35, G5XCV0,
G5XPP7, G5XPN7, G5XQ69, G5XGG4, G5XNH4, G5XPU5, G5XKM6, G5XNB6,
G5XLG7, G5XDC8, G5XPQ2, G5XQ43, G5XEC6, G5XRM4, G5XJP3, G5XKI9,



G5XKB9, G5XQ91, G5XRB2, G5XH81, G5XED2, G5XHL2, G5XMM1, G5XPF4,
G5XGQ3, G5XP08, G5XRD9, H5H1T8, H5H229, H5H2M7, H5HF80, H5HFL9, H5H3D9,
H5H9V4, 5 9W2 H5HGG0, H5HGG1, H5H407, H5H4A8, H5HH69, H5H4Q5,
H5HHL2, H5HBQ7, H5H5G9, H5HBU0, H5H5W5, H5HC41, H5HCE6, H5HCZ1,
H5H783, H5H7Z2, H5H4Q4, H5HFF3, H5H292, I Li! 435 H5H6V5, H5H9M6, H5H263,
H5H408, H5HAI1, H5HCY8, H5HCE7, H5H271, H5H5V0, H5H987, H5HDL2, H5H498,
H5H4R0, H5H5G5, 5 E 7, H5H4 1, H5HGF3, H5H230, H5H6P3, H5H3T7, H5H5E2,
H5H1Y1 , H5H5B8, H5H9J1, H5H9J7, H5HI68, H5H3G2, H5H8I8, H5H5U6, H5H3E0,
H5H6L3, H5HFQ9, H5H4P2, H5H3M5, H5H986, H5HCY6, 9 1 2 . H5H9W3, G5U7T0,
H5C2G7, H5CTB2, H5C7T1, H5C141, H5CGQ6, H5CS41, H5C0Q8, E9Y YQ7, H5CJR0,
H5CC58, E9WIJ2, G5UKH0, G5UFW8, H5C3R0, H5C590, H5CHX1, H5CI92, H5CT12,
E9YPT7, E9WL97, H5CJN4, H5C3B7, H5CNH5, E9WJW2, H5C8J8, H5CUQ9, H5CDL9,
H5CK16, H5CVH6, H5CS42, H5CE56, G5UAT3, H5C3K7, 5CHX0 H5CHZ9, 5ί V !.

5CEX2 H5CNL3, E9Z1 12, E9YWM8, E9YYH9, E9YYU6, H5CU81, H5CIT8, H5C8K8,
H5CJ40, H5C6X1, E9YSG0, H5C120, H5C419, H5CD60, H5CJA3, H5C9S6, H5CIK9,
H5C4K0, H5CI26, E9Z1T6, H5CJ83, H5C1 2 , H5CS45, H5C470, ! 5 770. H5CWJ9,
H5CRG7, H5CW32, H5C3A3, G5UGV1, H5CFV4, H5CDL8, G5UDA1, G5UIV8,
H5CH33, H5CUX9, H5CP25, H5C858, H5CJQ7, H5C5Z3, E9WL78, H5CGJ0, H5CEY0,
E9WGF3, E9YXA4, H5CK30, H5C8C1, H5CJ98, E9WLC8, E9YS08, E9YS18, E9YSE9,
E9YYS7, E9YYU5, E9YZ18, E9YSX2, E9YT0L E9YT24, E9YZ58, E9WMS0, E9YZX3,
E9YZX4, E9WGR0, E9YTV4, E9WBR0, E9WBV9, E9WC17, Ε9Ζ0Γ7, E9WC78, E9YUE9,
E9Z0W8, G5U669, G5UCI3, G5UJ33, G5U6N8, G5U6R0, G5UD03, G5UD04, E9WI90,
E9WI93, E9YVB5, E9Z1K3, E9WIS2, E9YP40, E9Z1T7, E9Z1X0, E9YPF4, E9Z113,
E9WCZ8, E9WD02, E9YQ69, E9YQ72, E9YWK8, E9WDA8, E9WDF3, E9YQJ2,
E9YQK0, E9WDM3, E9YX68, E9YXA3, E9WKI5, E9YRS0, E9WMF1, G5UJ90,
G5UDA0, G5UJM5, G5UJN5, G5UJU0, G5UK41 , H5CGD7, H5CMI2, H5C3R1 , H5CA38,
G5U879, G5UKG9, G5UKL6, G5UEE8, H5CGN4, H5CGN5, H5CGS8, H5C444, H5CAI4,
H5CH57, H5CNG9, E9WJX8, G5UFB7, G5UFU6, G5U9M5, H5CB07, H5CNT8, H5CP27,
H5CB89, H5CB90, G5UDV8, G5U1V7, G5U6Z7, G5UA18, G5UA64, G5UAB7, G5UGX0,
G5UGY9, H5C5C1, H5CBM4, H5CBM5, H5CI91, H5CIB7, H5CW25, H5CTW0,
H5CCL7, H5CCS8, H5CJ97, G5U6B3, H5CQP1, H5CJK9, H5CN63, H5CK12, H5CRB2,
H5C0Z8, H5C1E6, H5C1H0, H5CRQ1, 5CED9, H5C7X5, H5CE22, H5C852, E9WCY7,
E9WED4, E9YSB1, E9WCA4, E9YYH8, G5U6Y0, H5CBM8, H5C0Z9, H5C9E0,
H5CN64, H5CNB1, H5CP17, H5CKU5, E9YU58, G5UIF6, H5CLY3, H5C255, H5C257,
F15C8K6, H5CF85, H5C2U7, F15CTB1 , F15C2U8, H5C2X3, H5C467, H5CV89, H5CMR4,
E9WD E9WJU1, E9YWP5, H5CRQ0, H5CGP8, H5CKR5, H5C0V4, E9YQK1,
E9WDF6, E9VVBQ8, E9WG02, E9YTK5, G5UAB3, G5UHC0, H5C285, H5C3P8,
E9WH37, E9YZI6, E9Z1X9, G5UAS3, E9WMK6, E9YT27, H5C2N0, H5C7T0, H5CW44,
H5C3R5, E9YSG4, E9YU71, G5UAF0, E9W I4, G5U7T1, G5UGV2, G5UIP3, G5UIY1,
G5UAT2, G5UBE3, E9YND7, E9WGF4, G5U6Y4, E9Z 6, E9WEG9, E9YRR9, E9YPT8,
G5U6L5, G5UFY3, G5UIF5, E9YSX9, E9YXT9, E9WC77, E9WIJ1, G5UJU4, E9WCG4,
E9WLD9, E9YZ57, E9YQ78, E9YR78, G5U7M7, E9Z1H8, G5UDA4, E9WCF4,
E9WMM0, E9YWF4, E9WFQ2, G5U8Y2, G5UFN5, G5UHP3, G5UII5, E9WAW6,
E9Z1W9, G5UEE9, E9WKZ0, E9Z0V5, E9YSF9, G5UG65, E9WI94, E9WGQ0, E9WH36,
E9YRF0, E9WAY4, E9WCZ7, E9WN28, E9WH29, E9YIJQ0, E9YZH3, E9WDA1,
E9YPY7, E9WCU9, G5UA19, E9WHU3, E9WGU9, E9YZW8, G5UJI6, G5UGM1,
E9WJA2, E9WLC9, E9WGQ4, E9YY 9, E9WBM2, E9WDD0, G5UJA0, G5UF00,
G5UBY7, E9WGJ9, E9YZG7, E9YRV4, E9YIJF0, E9YRK7, E9WDM7, E9Z0E6, G5U6R3,
G5UAC3, E9YQB7, E9YYT5, G5UCS6, G5UGW2, H4KNH3, H4K H4, H4SUP9,
H4SUQ9, H4TKJ7, H4KJL6, H4KCE2, H4SXV2, Η4ΤΊ Ί 0, H4SNT3, H4SNW7, H4SVC3,



H4TSG0, H4KHX0, H4TIG0, H4T0S2, H4SPF1, -4 .1 3 . H4KBN , H4KBN9, H4TSR9,
H4SPM8, H4SPQ4, H4TLP1, H4TLP4, 4TL , H4TLZ8, H4KC70, H4KC71, H4TTI1 ,
H4KQ96, H4SQ21, H4TM9L H4TWD1, H4KJ28, H4KQG5, H4SQB7, H4SQC8,
H4SWU4, H4TS83, H4KJ95, H4SZY4, H4TVC0, H4KJD3, H4 JL H4SXB3, H4TN16,
H4TN43, H4TN80, H4KDL9, H4KRD7, H4KRG2, H4SXI6, H4TUR3, H4SRG1, H4SRI7,
H4SRM3, H4KE52, H4TPE8, H4KEH9, H4THR4, H4SL54, H4TI35, H4TPL9, H4KF01,
H4 F3 , H4T 8, 4SL 6, H4TIH1, i 14 ί Ο 4 Ί 1. 4 J , H4KFA7, H4KFB0,
H4 FC8, H4TWE8, H4KBQ9, 4KRG , H4SQM3, H4SLB0, H4SYX3, H4KM13,
H4SLU6, H4SLU7, H48ZV0, H4TQM0, H4TWY3, H4SP48, H4TKN7, H4T0B1, H4TQZ7,
H4TQZ8, H4KG70, H4KGC2, H4KGF4, H4 69, H4SLD9, H4TW19, !I4SRZ6. H4SU16,
H4SU74, H4KNA4, H4SN63, H4TL96, H4TLT8, H4KF27, H4KLT1, H4KGR0, H4TK77,
H4TKD9, H4TRL4, H4TKZ9, H4SL99, H4TQY9, H4SPF3, H4TPV4, H4TKY8, H4STB4,
H4KFQ7, H4KJ89, H4TLE9, H4KFB6, Η4 Β5, H4T0Q5, H4KRF5, H4KIT8, H4TQ99,
H4SUQ8 H4SQRL H4TJV4, H4TJV3, H4KMC4, H4TWQ6, H4KIT6, H4TLE5, H4TMI3,
H4SLI4, 14 50. H4TVX8, H4SM36, H4TQL3, H4SZ30, H4THS2, H4TUR4, H4SQ01 ,
H4TLZ4, H4SWI4, H4TP30, H4KDC8, H4KK81, H4SLB8, H4TLE3, H4SN64, H4TMZ0,
H4SNL8, H4TLP3, i 14 11. 5. H4KC83, H4SPQ1, H4KL40, H4SNT2, H4SW45, H4SNF6,
H4SZ31, H4SP50, H4SYG3, Η4ΤΊ Ί 5, H4SUD6, H4KP05, i 14 MY . H4SRD5, H4TM70,
H4SP54, H4SS80, H4KKU1, H4SUH3, H4SUD0, H4KPM8, H4SXU9, H4SX52, H4KGC3,
H4T8Z5, H4TUK6, H4TV24, H4T0N5, H4KC28, H4KEE3, H4KJK7, H4SPF4, H4SPZ8,
H4KEX7, H4TQR1, H4TT68, H4TQF5, H4SPK4, H4SL15, 4SZ 5, Η4Ί Ή 3, H4KE41,
Η4Ή 34, H4SXU8, H4LMI3, H4LPZ2, H4LQL1, H4LR89, H4M200, H4LP74, H4LYK0,
H4M2Q9, i 14 X L 3. H4LYJ4, H4LP04, H4LQ29, H4LSF0, H4LXZ9, H4M2Q1, E9VDK3,
H4LVN7, H4LNL9, H4LZQ3, H4LZ96, H4L.RS3, H4LQ48, H4LPN4, H4LRY2, H4LXD0,
E9VBI8, H4M0L8, H4M2N9, H4LT54, H4M2T0, H4LR62, H4LR85, E9VAE0. E9V467,
E9V477, E9VAL0, E9V4P8, E9V576, E9VBG8, E9VBS3, E9V677, E9VCM8, E9V6J7,
E9VD60, E9V6V8, E9VDB0, E9VDJ0, E9V8G6, E9V8S1, E9V8V9, E9V941, E9VF37,
E9V4J2, H4LW23, H4LS02, E9VE30, E9VAM7, H4M1Z9, H4LYJ3, H4LM16, H4LMI4,
H4LZW4, H4LTT0, H4LU81 , H4M132, E9VAT0, H4LNI3, H4LNL8, H4LV93, H4LPA8,
H4LVW6, H4M2B2, H4LW29, H4LQ41, H4LQ43, H4LQ95, H4LQL3, H4LQL4,
H4LWE5, H4LWF3, H4LWF4, E9V9H9, E9VCM7, H4LQV3, H4LR39, H4LRX7,
H4LY82, E9VBV5, E9V942, E9V676, E9VH73, E9V8G7, E9V9A9, E9VDU2, E9V7X6,
H4LZW3, H4LQF7, H4LRP6, E9V7K0, H4LXN6, H4M0Q1, H4LVG7, H4M2B3, E9V4J6,
H4M0B7, E9V8R1, E9V933, E9VBF0, H4LUE0, H4M169, E9VCN4, E9V4Z6, H4LP72,
H4M2J4, H4LPP5, H4M 88, E9V3X8, E9V4L9, E9VDQ3, H4LV92, H4LM52, E9VAL1,
E9VD77, E9V6Q6, E9VDU6. E9VHW7. E9V8L3, H4LW68, H4M1Z2, E9V4P1, E9VF56,
E9V9I0, E9V9J3, E9VBH6, E9VGF9, E9V5T3, E9V620, E9V6Q7, E9V9F4, E9V8R5,
E9VFP3, i : V \ 7. E9VHC5, E9VF50, E9VF59, E9VBI7, E9V7S8, E9V4D1, V6 4.
E8I3B2, E8I4I8, E8I661, E8HUC7, E8I0E4, E2KFC5, E8HX18, E8I221, E8I5K5, E8I6F3,
E8I6I9, E2KDG5, E813B1, Ε8Ϊ6Τ7, E8I510, E2KIA2, E8HWE9, E812N0, E8HVV7,
E8HXE3, E8HY85, E2K161, E8I613, E8I7P5, E8HUT1, E8HX24, E8I7S1, E8I570,
E8HX14, E8I5S0, E8HWW5, E8HX58, E8I1L3, E8I6F1, E8I6F4, E8I6U0, E8HXZ7,
E2KE49, E812E1, E8HUG4, E8I2L1, E812P5, E8I3A5, E8I7U5, E2K6C5, E2K6C6,
E2K6C8, E2KK2.6, E2K6J0, E2KCS5. E2K8P2, E2KJF3, E8I7X9, E8I7Y0, E8HY Z3,
E8HZD1 , E8HZD2, E2K9D0, E2K9S2, E2KAA2, E2KB51, E2KF33, E8I4I9, E2KGV4,
E2KCI1, E2KBU1, E2KA16, E2 H53, E2KJ40, E2KJ60, E2KGJ0, E2KHA1, Ε2Κ Α2,
E2KI95, E8I04L E8I0T7, E8I4R6, E8I5K8, E8I651, E2K681, E2KAY2, E2 7S3, E8HUQ5,
E8HV75, E2KKS7, E2K5Z8, E8HZ99, E8HWR1, H2K7P5. E8I5A4, E2KGW0, E2 DH2,
E2KAZ8, E8I122, E8HUR3, E8I4V3, E8I5I2, E8I6V9, E2K U E8HYR6, E8I5R0,
E2K836, E2KF49, E2KDH3, E2K9H6, E2K9S1, E2 IH E8HUC6, E8HUK4, E8HW69,



E2KG09, E2K583, E2 57, E8HXE2, E2K7T3, E8I1R4, E8HUP5, E8HZD5, E8I6J6,
E2K7S7, E2KEQ6, E8I569, E8I665, E8HXD4, E2KE37, E2KF09, E2KGY3, E2 P4,
E2K9R1, E2KG1 E2K1P5, E2KBN4, E2K8T0, E2K8I8, E2KHD3, E2K7M7, E2K7N7,
E2KAI7, E2KCI2, E2KEY6, E2KEX6, E2KFC6, E2KA79, G5XUF0, G5Y667, G5Y686,
H1EPU8, H1EQF7, H1EL09, H1EQY8, G5XYQ4, G5XT67, G5Y333, H1EL92, H1ELB3,
H1ERG6, H1ELP0, H1EFN1, H1EFT4, H1EIQ2, H1EGF6, H5KPQ4, H5KVB6, H1EH31,
H1EJM6, H1EHS2, H1EHX8, H EMS, H1EKF4, H1EKL1, H1EFB5, H1EQ67, H1EPX6,
H1EQ61, H1EK03, H1 K 6, H5KQ57, H5KQ88, H5KQA2, H5KWC7, HlELAl,
H5 X30, H5KQU7, H5 RF0, H5KXR5, H5KRT8, H5KU53, H5KYG7, H5KSG0,
H5KYQ0, H5 YQ 1, H5KSR1, H5KTC3, H5KTC7, G5Y6A5, H5KZP4, H5L077, H5L148,
H5L1U2, H5KVR9, H5KVX4, H5KVY0, H5L1Y2, H5KPQ3, H5KW54, H5KWB6,
H5L076, H5KZ09, H1EFI9, H1EG44, H5KW82, G5XZC1, H5KQD0, H5KSW2, H5KYB9,
H5 W5 , H1EME5, 5 WC6, G5XWH1, H5KS87, G5Y4P7, H1EQX5, H5KT65,
H5L0T0, H1EQ51, H1EKN3, H5KQB0, H5KT88, H1EI26, H1EK12, G5Y6T2, H1EGV2.
H5KPP6, H RV0, H1ELN2, H1ESL0, H1EL95, H1ER36, H1ESN4, H5KQ89, G5Y1X3,
H5KSV0, H1EM05, H1EFA6, H1EJH0, H5KSH0, H5 UY8, H1EGI5, H5KSBI, H5KRL2,
H1EMD7, H1EGM6, H1ESP9, H1EJV4, H QR6, H1ENL5, H1EFM5, H1ENG5,
H5KZ14, H1ES95, H5KS86, G5XVK0, H5 Q 8, 1ELQ 1, H1EEM2, H1ELL3, H S V8,
H1EKU7, H5KPG6, H1EP96, H5KSW3, H5L1W6, H1EFN5, G5Y1M3, H1ENI2, H5L1L5,
H5KRZ9, G5XUA0, G5XUD9, G5Y4G3, G5XUF4, G5Y4M5, G5Y4Z0, G5XUW9,
G5XV68, G5XVB3, G5XVB6, G5Y678, G5XXR8, G5Y1E6, H1EQ68, H1ER76, G5XYA9,
G5Y2J2, G5XZ37, G5XT66, G5XZB1, G5XTP4, G5XTU6, H1EFA7, G5Y6T1, H1EKB9,
G5Y446, G5XV91, G5XYQ5, H1ESW7, G5Y5Y7, G5Y3S9, G5XVI7, G5Y1M4, G5Y668,
G5XTF5, H1EG43, G5XUE9, G5XT97, G5Y1X2, G5Y4R2, G5Y1X6, G5XYZ9, G5Y0J9,
H1EMD8, G5XYV0, G5XZ09, G5XVI3, H1ELQ0, H1EHX7, G5Y334, G5XWH2,
G5XSD5, G5XU14, G5XW90, G5XUQ0, G5XWW3, G5XZ03, G5Y146, G5XU04,
G5XWB8, G5Y517, G5XZC0, H1ER80, G5Y003, E7U166, H1F160, 1 7X 3 1. F7N4U9,
H1F583, H1F7S2, F7N455, F7MVU0, E7U145, E7U5I4, F7MY98, H1F5A0, 1-826.
H1F9T9, H1F5J0, i 1-933. H1F2U4, H1F5G8, H1F5G5, H1F5L3, H1F2V5, H1F6L0,
H1F0A5, F7MV06, E7U7G4, H1F338, H1F139, H1F8Z8, H1F0F8, H1F2T6, F7N6H3,
H1F6Z2, H1FCP6, H1F099, F7MUD2, H1F991, H1FCY7, H1F1I6, H1F596, H1FAT4,
E7U0T3, E7U7G5, E7U7E6, F7MSK9, F7MSY3, F7MT03, F7MTZ7, F7MVG2, F7MVS6,
F7MWP7, F7MYK0, F7MUV2, F7MWE7, F7MXJ7, E7U333, E7U3F6, E7U5M6, E7U8I8,
E7UBQ2, E7UBS1, F7N0Q0, F7N0U7, F7N2D2, F7MZN1, F7MZN9, F7MZP0, F7N133,
F7N4V6, E7U3Q2, E7U667, E7U410, E7U6A3, E7U6B3, F7MUD1 , F7MUZ3, E7U4K7,
E7U704, E7U543, E7U589, F7N3W7, F7N5S4, H1F823, H1F2I3, H1F2V4, H1F8Y6,
H1F3A4, H1F3J0, H1F072, H1F0J8, H1F0J9, H1F0K7, H1F4A7, H1F4C2, H1F4I0,
H1F0S1, H 1F4L1, H1FBH5, H1F0S0, H1EZF7, H1F4E4, FAG 7, H1F6Q8, H1FBP9,
H1FBR6, H1F5Y5, H1F5Z0, H1F6G7, H1F6G8, H1F7GL F7N6J6, E7UBQ7, E7U813,
E7U370, E7U812, F7MTZ8, 1- 7X435. E7U8V4, E7U5Q2, F7 1D2, H1F0A9, H1F2R7,
F7MVF8, F7MT22, H1F5Y9, H1F600, H1F7K6, E7U2I5, E7UC81, F7MZF3, F7N631,
E7U1D4, F7MU 2, F7MVB , E7U418, E7U6V9, F7MY99, F7MSL0, F7MWG5, i 1-684.

H1F8Y5, H1F6J9, E7U165, E7U4U2, E7U6B0, E7UAY8, F7N1 18, F7N6B7, E7UC55,
F7MYD7, E7UAC4, F7N699, F7MUJ1, F7N6H4, H1FAZ1, F7N5H4, F7MZB7, E7U2K4,
F7MV10, F7MYJ4, F7N205, E7U3M8, E7U4Z1 , E7U2C6, E7U547, F7N478, F7N658,
E7U9S6, E7U153, F7MSP9, F7N038, IFAGS, E7U3G7, E7U8L6, F7MSZ5, F7N4V5,
E7U313, H1F7S3, F7N6E5, E7U4U3, F7N0C9, F7MWC3, F7MVR8, E7U823, F7MU22,
F7N615, E7UBH1, E7U5I3, E7U553, F7MVD6, H1F3A5, F7MU81, H1F822, E7U9J3,
F7MSY4, E7U703, E7U1P5, E7UAH7, F7MVR5, F7MV05, E9WYZ3, C2DR42, E9YI17,
H5QPZ6, C2DU49, H5QSQ5, H5QY76, E9WZ13, E9WTH5, Ε9ΥΊ 36, E9YAD0, H5QQN8,



H5QUQ0, C2DRZ7, H5QX10, E9WZ32, E9YER5, H5QSS2, H5QXM4, H5QXX1,
H5R090, H5R0M1 , E9YB24, H5QRR5, E9Y9K2, C2DNI6, C2DUT5, C2DVV2, H5R3K1 ,
H5QXB2, E9WQG1, H5QVU3, H5QVY7, C2DSN0, E9YJN5, E9WVW2, H5QRZ3,
H5QSQ9, H5QTZ2 Ε9ΥΉ Ε4, H5QPZ5, H5QQR1, H5R3K2, E9YHZ7, H5QS47, H5QXX0,
H5R2T5, H5QRE6, H5QVB8, H5R2I0, H5QRF2, H5QTBI, E9WTS8, E9WZQ4, H5QS51,
H5QWG2, H5QWF4, C2DMT6 H5QSD7, H5QWG3, H5R2R8, C2DIK8, E9X1B8,
E9WWJ , H5QTE1, H5QVD8, H5QZD5, E9YJ82, H5QQG2, H5R3J4, H5R1 V8, H5QQI8,
B3Y1C6, B3Y177, C2DIV7, C2DMG9, C2DMS3, C2DKE3, C2DY07, C2DNI3, C2DNP2,
C2DLQ2, C2DPM2, C2DWV4, C2DWV5, C2DPH2, C2DVU6, C2DSJL C2DSP2,
C2DVD0, C2D1V3, C2DQ14, C2DTG1, C2DMP7, C2DMR5, C2DKT1, C2DR41,
E9WVW3, E9YAL1, E9YGW2, E9WQ05, E9WY58, E9YMI9, E9X0T2, E9X0U5,
E9WQ04, E9YHE5, E9WQ92, E9WQI6, E9YBJ2, E9YHZ8, E9X1N7, E9YBJ8, E9YBU8,
E9YI08, E9WRB7, E9WW85, E9YCL9, E9WW94, E9WWE4, E9WRX2, E9YD14,
E9YJ79, E9YJ83, E9WSP7, E9WX54, E9YDV5, E9YEA7, E9YEA8, E9YKH0, E9WTH6,
E9WY35, E9YLL5, E9WZ21, E9WUK0, E9WZB7, E9WZF5, E9WZQ5, E9WZR2,
H5QQ93, E9YAR0, H5QW42, H5QQ31, H5R1E0, H5QP81, H5QVU4, H5R295, H5QW48,
H5QW77, H5R2D7, H5R2D8, i !5 2F H5R2F9, H5R2P5, H5QQG3, E9Y9T9, H5QR95,
H5QRE7, H5QRQ1, H5QRQ2, H5QS00, H5QS24, H5QY79, H5QY82, 5QT 1, H5QTK2,
H5QUU5, H5R125, H5QRD4, H5QXN8, C2DMI7, C2DUG1, C2DWK2, C2DWL6,
E9WTH2, E9WVX0, E9YBK2, C2DSH0, C2DMT5, E9WQ32, E9WRA6, E9WRH9,
E9WR68, E9WV34, E9YE39, C2DUJ9, C2DMB8, C2DRA1, E9Y9C8, E9YDX9, E9YKD1,
C2DSG6, E9WQG0, E9YHF2, C2DKYL E9YBF1, E9X0N3, E9YAE7, C2DNS1,
E9Y W , E9YLJ5, C2DTJ6, C2DVV3, C2DU50, E9WXX3, } > 5- 2 . C2DRG0, C2DS1 ,

E9WW47, E9YEX0, E9WTS7, E9YJU4, E9YBU7, E9WSM2, E9YHR3, E9WZ31 ,
C2DS18, C2DKS0, E9WRV5, E9WPB2, E9WQT9, E9WWJ0, E9YB35, E9YBQ3
E9WU08, E9YJM2, E9WRK9, E9YAE3, E9YDV4, E9WRI6, C2D R 1, C2DUS6,
C2DU99, C2DWP3, E9YJG2, E9YAN8, E9YFJ2, E9WZF4, C2DKJ0, C2DNR2, C2DXF7,
C2DTD9, C2DRC6, C2DUF5, 9 YV5. E9X1D0, C2DVT6, E9X1B9, E9YB25, E9WRN5,
E9WRB6, E9WRC1, E9YFI1 , E9Y9K0, C2DPS8, C2DSM9, E9YF07, E9YMB6, C2DSP3,
E9YER4, E9YB18, E9WW91, E9YEJ2, C2DS2L E9WQS9, C2DP45, C2DUT4, C2DIJ4,
C2DIQ9, C2DVK5, E9YAR7, E9WRV9, E9WU22, E9YAL5, E9YKW8, E9YED2,
C2DQY4, C2DN33, C2DS99, C2DM8I, C2DRF3, C2DJ46, C2DUF1, F8XF52, F8XEU6,
F8XFF1, F8XHE0, F8XHL5, F8XJJ5, F8XEW5, F8XGH8, F8XEC4, F8XA10, F8XGM0,
F8XHX2, F8XII1, F8XJ53, F8XEA9, F8XHJ0, F8XBE3, F8XCV2, F8XGG5, F8X760,
F8XD47, F8XD79, F8XGP4, F8XAF5, F8XDJ1, F8X8R7, F8XC32, F8X5M1, F8XHL6,
F8XEC5 8X139. F8XBE2, F8XET8, F8XI90, F8XF10, F8XF51, F8XIU1, F8XFF6,
F8XFL9, F8XFR4, F8XJ52, F8X.il) . F8XJJ7, F8XD0, F8XBP8, F8XHI9, F8XEA8,
F8XJX2, F8XFF0, F8XC89, F8XBV2, F8XC00, F8XC1 , F8XF02, F8XII2, F8XIW7,
F8XF34, F8XA1 , F8XC99, F8XJW8, F8XC93, F8XHD9, F8X8M7, F8X6M0, E9XY19,
E9Y0S9, E9XWR1 , E9XXD1 , E9Y5K9, E9Y4W0, E9Y4V2, E9Y5I9, E9Y6L7, E9XW90,
1.9 5 . E9Y5H0, E9Y2G8, E9Y2Q5, E9XVI8, E9XXR0, E9XY06, E9Y4V9, E9XYS3,
E9Y590, E9Y5I1, E9Y6G0, E9Y0X2, E9Y168, E9Y880, E9XWD5, E9Y2Q1, E9XWR0,
E9XWT4, E9XWZ2, E9Y2X8, E9Y3J6, E9Y0C3, E9Y120, E9Y758, E9XXN1, E9Y129,
E9XYV3, E9Y426, E9Y5H1, E9XWA7, E9Y466, E9Y324, E9Y1F4, E9XXD0, E9XZ74,
E9XZY4, E9XW89, E9Y6N0, E9XXN8, E9XY02, E9XXT3, E9XXT6, E9Y2G5, E9Y1E6,
E9XXB8, E9XWY2, E9XX79, E9Y0T0, E9Y7G8, E9XWJ5, E9Y1Z1, E9Y123, E9XXD5,
H4P0P5, H4P2H7, H4U749, H4NY75, H4TYI1, H4U4V5, ,503. H4UBC9, H4UBE9,
H4NZH9, i 4 1 6 39 . H4TZ37, 4U 59 , H4TZD4, H4TZE6, H4UC58, H4P0E9, H4PD96,
H4TZU7, H4UCG8, X . H4UCM6, H4UCP7, H4UAX8, H4P0W5, H4U038,
H4U6Q7, H4P1B6, H4P7J3, H4P7Q6, H4U0J0, H4UDB9, H4UDG2, H4UDK7, H4P1M2,



H4P820, H4P828, H4U0Z3, H4P1V5, H4P1W6, H4U7G4, H4P1X2, H4P8QL H4P8UL
H4U8B2, H4P9A9, H4P3B6, H4U2Q1, H4U8W3, H4TZP5, H4U2S7, H4U2V2, H4U2Y9,
! 4 2 0.. H4U9F1, H4U9G4, H4PAH0, H4P745, H4PAT5, H4PAT8, H4PAY9, H4U3N2,
H4UA49, H4TXD5, H4NYI8, H4UAF5, H4NYV5, H4PBF1, H4PBL2, H4PBL3, H4NZ37,
H4NZ99, H4TY CO, H4P1W8, H4U4W1, H4TYE5, H4TZV2, 1 4X 74. 4XZ H4U6N9,
H4UC59, H4U590, H4P7U3, H4PD43, H4P9X7, H4UD08, H4P4E0, H4P3R9, H4TYE4,
H4 Z 80, H4NZC0, H4P0E8, H4P2Q6, H4P7P9, H4P5Y1 , H4U364, H4U6Q5, H4U7G7,
H4U6C6, H4P4B2, H4UB85, H4P2T0, H4UA50, H4U0L3, H4NY17, H4U7G3, H4UCI8,
H4P396, H4U3Z0, H4U4P7, Y 9 . H4PCN2, ,428. H4P2N1, H4U4G5, H4PCB5,
H4U037, H4PAT3, H4U581, 141, . H4TYX6, Η4 ΝΥ , H4P2H9, H4U0Z6, H4UDE5,
H4P1C8, H4P2I0, H4P560, H4TYB9, H4U5V8, H4P393, H4U071, H4P419, H4U0B5,
H4TZT3, H4NYV6, H4P6L7, H4PCZ5, H4PCZ4, H4TZU5, H4PC16, 14 , ί R . H4P0I2,
H4P457, H4P746, H4U1 15, H4UC51, H4UBY4, H4U0G6, H4U0L7, H4U140, H4U9Z1,
H4P2T3, H4PA89, E1HYA6, E1I043, E1I177, E 114X8, E1I7N3, E1HX70, E1I6A0, E1I0U2,
Ε 372, E1I7L2, E1I814, E1I382, E1I2P5, E1I7J3, E1I2W4, E1I0A1, E1I178, E 5 6 1 ,

i 569. Ε 1Γ7Χ2, i : 1 3. Ε 4Ν 1, E118M4, E115P6, E1I0V6, E1I042, E1HWR8, E116A1,
E1I6S7, E1I2J1, E1I2P6, E1I7M0, E1I088, E1HZA9, E1HYA7, E1I8C2, E1HXL9,

111X69. E1I8U6, E 1 38 1, E1I4H1, E 1 263 , E 1 E7, E1I5S9, E1HXG1 , E1I4C6, E1HVF3,
E1I173, E1I346, 1 17 2. E1I2W3, E1I4C2, E1I8Y6, E1I2Y9, E1I4U2, E1HXN4, E1HZQ9,
Ε1Ι3Γ7, E1I336, h i 1570. E1I4U8, 141 19. E1HVL2, E1HY78, H5QCF1, H5QCI3,
H5QD02, H5QIV0, H5QJ48, H5QJF3, B5QXF4, H5QDP1, 5Q U 5, H5Q9I9, H5QFL1,
H5QG32, H5QG52, H5QMH7, H5QGY8, H5QH63, H5QNB2, H5QAU3, H5QBQ4,
H5QH71, H5QH72, H5QNV6, H5QNZ9, H5QBJ1, H5QAR9, H5QGK2, H5QMF3,
H5QAA3, H5QAA4, H5Q9C1, H5QDY5, H5QNR2, H5QCK7, H5QJ49, H5QL97,
H5QD21, H5QDY4. H5QLR0, H5QGK3, H5QAZ3, H5QCF8, H5QAR8, H5QDL0,
H5QBJ2, H5QBI0, H5QJF7, H5QBS7, H5QC76, H5QHP4, H5QGV9, H5QBE1, H5QEC9,
H5QFI0, H5QD07, 5Q9E 1, H5QIW3, H5QGP7, H5QCL1 , H5QAJ7, H5QNZ8, H5QBJ7,
H5QNB1, H5QM77, H5QKL5, H5QF4L H5QI82, H5QAD5, H5QNA4, H5Q9B3, B7A0X6,
B6ZRX5, B7A2M5, B6ZS56, B6ZVG8, B6ZTY0, B6ZPB2, B6ZTT 1, B7A2W0, B6ZRD5,
B6ZW29, B7A179, B7A2F5, B7A2M4, B6ZQ98, B6ZNH4, B7A1N3, B6ZNQ8, B6ZQS6,
B6ZXK7, B6ZRV 6, B6ZY88, B7A080, B6ZRZ4, B6ZS55, B7A2T3, B6ZU88, B7A0F9,
B7A0G2, B6ZZV4, B6ZZX6, B7A4T3, B7A494, B6ZTS7, B6ZTU3, B6ZTX2, B6ZZZ9,
B6ZSK1, B6ZYD9, B6ZVC4, B7A495, B7A4R8, B6ZWQ9, B6ZZ04, B6ZZ21, B6ZVF1,
B7A0Z6, B6ZNH6, B7A0G0, B6ZSK2, B6ZYE0, B7A318, B7A4E0, B6ZP78, B6ZZ97,
B6ZZV0, B6ZTX3, B6ZVI7, B6ZYT2, B6ZPP1, B7A10I, B6ZTT3, B6ZNU9, B6ZTG2,
B6ZY48, B6ZSB5, B6ZXK8, B7A2Q7, B6ZUS7, B7A3X0, B6ZSG4, B6ZYD3, B6ZXL7,
B6ZRY3, B6ZY94, B6ZY98, B6ZVS6, B6ZPB3, B7A007, B6ZUR6, F4VWQ6, F4VQY3,
h4YXY5. F4VPC5, F4VUY5, !1 .7 . H5LWY8, H5M6U3, H5M7W4, 1 5 7X8.
H5M1Q2, H5M8Y0, H5LWI8, H5LWS4, H5M354, H5LWU5, H5M3B1, H5M3T8,
H5LXT5, H5LXT6, H5M4F0, H5LYI5, H5LYW2, H5LZ62, H5M308, H5LZA4, H5LZB6,
H5LZC1, H5M5N4, H5LZQ9, H5M01 1, H5M674, H5M675, H5M309, H5M918, H5LWR6,
H5M6K9, H5LYX3, H5M5W7, H5MA88, H5L WD8, H5M8R2, F4VQW2, H5LXX1,
H5M9V7, H5LWNI, H5M9W7, F4VSM3, H5M3B7, H5LZN4, H5M5J2, H5 3L2,
H5LZT5, H5M025, H5LYC8, H5M7C1, H5M9W6, H5M164, H5M5W6, H5M7C0,
F4VTY1, H5LY33, F4VQ80, H5M2J3, H5LYA3, F4W0L8, H5LWD9, H5M894, H5LZB7,
H5M007, H5M551, H5LZTI, H5M678, F4VR02, H5M3U6, H5M902, F4W1P3, F4VQ88,
H5LYA2, F4VQW3, F4VRJ2, F4VSM2, F4VYC6, F4VSV0, F4VYZ5, F4VTJ0, F4VTL4,
F4W039, F4VY90, F4W0R6, F4W0W3, F4VUY6, F4W1Z2, F4VPR4, F4W2P7, F4V\VF7.
F4W35L F4VPM4, F4W3C7, F4VUF3, F4VQX5, F4VW05, F4W0V9, F4VT72, F4VZKL
F4VQ87, F4VSE1, F4VXJ2, F4VY84, F4VT33, F4W301, F4VXY6, F4VXA3, F4VZT7,



F4W2D0, F4V8P4, F4VTW9, F4VTW3, F4VZI8, F4W384, F4W0 5, F4VTP0, F4VUQ1,
F4VWL9, F4VZS0, F4W2W6, F4VPE0, F4VUI0, F4VY80, F4VWQ5, F4W143, F4VPP8,
F4W1P2, F4VS79, F4VTI3, F4VQM9, F4VTP4, D8BCL1, E6BJY0, E6AS93, E6AJP3,
E6ALN9, E6AN9L E6ASM8, D8BM48, D8BF87, D8BQD5, D8BBW9, E6BLT2, E6BCV5,
E6BIZ6, E6AI71, E6APZ7, E6BST4, E6BR44, D8BIE1, D8BIG2, D8BFX5, D8BJ69,
E6AI3L D8BP20, E6AP3L E6BFJ8, D8BB56, E6AI55, E6BLI6, E6BI17, E6BJ06,
E6AJU8, E6AQ89, E6BF82, E6BK14, E6BLE5, D8BM38, E6BKT6, E6BP85, D8BI11,
E6B186, E6BKJ7, E6BD60, E6BLG7, D8BCD9, D8BCG5, D8BB98, D8BCU5, D8BGV0,
D8BMT7, D8BP34, D8BGU5, E6ARQ3, E6AL36, E6AP80, E6BLU6, E6BPG5, E6BP19,
E6BPL1 , E6BSC1 , E6BD 6, E6BDL8, E6BF84, E6BGY9, E6AUE0, E6.AWG8, E6ALP0,
Ε6ΑΡΑ 4, E6AQM0, Ε6ΒΜΒ 6, Ε6ΑΜ 05, Ε6ΑΙΒ 3, Ε6ΑΚ85, E6ARH0, D8BFK8, D8BFL4,
D8BLZ5, D8BFG5, D8BGZ5, D8BLT1, D8BNI0, D8BGM3, E6AVD1, E6AXC8, ΕόΑϊΜ Ο,
E6BRP0, D8BE60, D8BJ]3, D8BJI7, D8BJE0, D8BM1, E6AUI6, E6BCV4, E6AU Z2,
E6BD85, E6BST3, E6BI16, Ε6ΒΙ73, E6BL77, Ε6ΑΡΙ 0, D8BGC4, Ε6ΑΗΝ 0, E6AS18,
E6BKG0, E6BR45, E6BGL5, E6AS67, Ε6Β Τ5, D8BFS4, D8BMI4, D8BBN5, Ε6ΒΙΕ4,
E6BK13, D8BE31, E6BS81, E6AQ98, Ε6ΒΙΖ 7, E6AJC4, E6AJU7, D8BC33, E6BRR3,
E6BR09, E6BTG7, D8BIF4, D8BF47, E6AQ90, E6ARW4, E6AQH8, E6BD59, E6BFJ7,
Ε6ΑΡΖ 8, E6AVP2, Ε6ΒΕ63, E6BPL5, E6BS77, E6BQI5, D8BMR9, E6ASK8, E6AIC6,
D8BBW8, D8BJ68, D8BC1 1, D8BHB0, D8BLC4, D8BLU3, E6BJX9, E6BM21, D8BPR3,
D8BJ60, E6BPV7, E6APC5, E6BLE6, Ε6ΑΝΖ 7, E6BCW0, Ε6ΒΚ 87, E6BCQ0, E6AUE7,
E6BJ40, D8BH02, E6ASF1, E6AUJ4, D8BM47, E6BQL5, E6AVX9, Ε6ΒΡ86, Ε6ΑΙ32,
E6BT17, D8BIJ6, D8BFX4, E6AUH1, E6BFZ6, Ε6ΒΜ69, D8BJS1, Ε6ΑΙ44, E6AS94,
D8BE02, D8BB64, D8BN1 , D8BEZ2, D8BN95, D8BJ34, E6BPF7, E6AWL4, E6AQU4,
Ε6ΑΝΗ 3, Ε6ΑΝΙ 3, BEL , D8BCL2, D8BB37, D8BCV4, D8BIE2, E6AW74, E6BLF9,
D8BB58, D8BBU7, D8BE06, D8BIQ8, D8BP41, E6AU66, E6AJX6, Ε6ΑΜΚ 5, E6BKC6,
E6BCU0, E6.AWG4, E6BRC5, E6AJP4, D8BHF0, Ε6Α 56, E6AQM6, E6ARG0, Ε6ΒΤΑ 8,
Ε6ΒΝ92, E6ALZ3, 4 AX 5, 4 DH 0, H4RHE4, H4RM22, H4RC98, H4RE52, H4RHP5,
H4RKJ4, H4RD08, H4RKV9, H5J042, H4RAM8, H4RCZ4, H4RBT6, H4RBL0, Η5ΙΥΕ 0,
H4RPQ1 , H5J893, H5J0E9, H4R9F6, H5J0U9, H4RB43, H5IWN8, H4RGY3, H5IXF1,
Η5ΙΧ08, H4RC48, H4RI32, H5IVH1, H5IWN7, H4RCU6, H4RC96, H4RPP4, H5IUU1,

5. 702 . H4RNF4, H4REU2, H4RE78, H4R9D5, H4RI31, H5J333, H4RB77, H5J3E6,
H5J3X5, H5LXY1, Η5ΙΥ 84, H5IYC6, H5IYD9, H51YE6, H5J4J4, 5JAX4, H4RIM0,
H5IYZ1, H5IZ16, H5J547, H5J5N9, Η5ΙΖΗ 3, H5J009, H5J6L1, H4RDL5, H5J0F3, H5J6Z9,
H5IUT4, H5IUU2, H5J7M2, H5IV82, H5IVC6, H4RDJ4, H4RJU3, H4RK58, H4RE57,
F14RK 3, H4REW9, H4RFH7, H4RLF6, H4R9C7, H4RLW4, H4RM23, H4RAR3,
H4RCJ3, H4RG98, H4RGP9. H4RMW0, H5J6L0, H4RJ08, H4RN91. H4RB42, H4RHE5,
H4RBE0, H4RHQ1, H4RHU3, H4RP14, 4RP , H4RBL1 , H4RP96, H4RBU7, H4RJ22,
H4RPE0, H4RCA2, H4RPQ2, H4RC 8, H5IWR3, H5J6Z7, H4RCV0, H4RCV2, H4RJJ0,
H4RDA5, H5IVG9, H5IVI5, H5IVJ3, H5IVL3, H5J1Y4, H5IW4, H5J8Z2, H5J332,
H51XC3, H5LXC4, H5J9P2, H5J3K8, H5J3L5, H5J3P6, H4RMS7, H5IZF4, H4RAR4,
H4R9P7, H5J8M0, H5IZ40, H4RC85, H5IZ44, Η5ΓΧΖ 1 H4RDL9, H5J6E1, H5IZF9,
H5 W 4, H5J3Y4, H4RMH7, H4RIT7, H5J3Y5, 4 R V8. H5HJBL H5HLY9, H5HPD9,
G1ZA24, GIZBB5, F1XQE9, H5HNF1, H5HMV7, D8EQW3, H5HLL8, D8E 3,
H5HMY0, H5HME3, H5HUV6, F1XK31, D8EQX4, F1XUB8, D8EIU5, D8ES16,
H5HRG7, H5HWX3, D8EK07, H5HIQ6, F1XSB5, D8EIQ3, G1Z366, G1Z9S0, i 5 3 0 .

F1XLZ6, FI5HUEI, G1YZ84, ! 5 Y7. FI5HJV6, H5HLL9, D8EIS6, H5HQ42, H5HME9,
H5HJM2, FlXPAl, D8ERT3, H5HNG9, F1XKE8, F1XSR6, H5HL04, F1XK39, F1XXZ6,
D8EH91 , D8EH92, D 8E P5, D 8EK 9, D8END8, D8ERT4, F1XPA0, F1XWC2, F1XIQ3,
D8EIQ4, D8EK30, D8EP86, D8EPX9, D8ES15, D8ESV2, D8ET04, D8EMC7, D8ETT9,
D8EN00, D8ETX0, D8ELP4, D8ETB2, F1XTI9, F1XLG9, D8EK06, D8ELBL D8EPD3,



D8EMZ1, D8EHK7, F1XIU8, F1XIW3, F1XJ41, F1XJN3, F1XJP0, F1XQP3, FIXQVO,
F1XX73, F1XXB6, F1XLX9, F1XLZ7, F1XKR1, F1XKT1, F1XS81, F1XLH5, F1XLI5,
F1XLM2, 1Ί X 1X5. F1XTX9, F1XU99, F1XNW8, D8ESS3, G1YZ20, G1YZ62, G1YZ63,
G1YZ76, G1YZA5, G1Z5S2, FlXMAl, G1ZCU7, G1Z0M3, G1Z719, G1Z159, G1Z1H9,
G1Z7F8, G1Z7Q3, G1Z1Q2, G1Z1R2, G1Z2P9, G1Z2S2, H 5HRT0, H5HRV0, H5HS28,
H5HS36, H5HKT9, H 5H U 0, H5HY83, H5HLE8, H5HLP4, H5HSP4, G1Z6P9, G1Z6U6,
G 1/433. i 1/465. G l YY83, G l YYG5, C 2 . G1YYH3, GIZ4R3, H5HM89,
H5HMD0, H5HTF8, H5HMT2, H5HU56, H5HUE0, i 15! X ! 5. H5HUV4, H5HVH5,
l !51 . H5HXE5, H5HJR4, H5HJV8, H5HXL0, H5HJY0, H5H 00, H5HY76, H5HXQ2,
D8EJY5, G / 779. F1XNJ5, H5HJX2, F1XTF9, G1Z158, G 1Z 0, D8EL57, F1XJN4,
F1XKE9, F1XQC9, F1XUD7, G1Z9G2, G1Z9S1, D8EQ17, G1Z0Z0, D8EGN1, D8EL90,
FlXUQl, G1Z2M4, F1XUC6, G l YZN4, G1Z1I6, D8EMZ2, G1Z2F8, F1XMZ5, H5HMY4,
F 1X 38, 1/ 9. H5HY84, H5HL88, 1! 49, D8EQ1 1, D8ETT8, D8ELB5, D8ETF4,
F1XSU7. G1ZAQ9, H5HN81, H5HS37, H5HRL3, D8ETW9, F1XWS9, F1XNR8, G1Z6Q0,

5H X 0, F1XNX8, H5HLZ9, G YY41 G1ZBB6, H5H E2, D8EL65, H5HRG8, F1XP92,
G1Z723, G1ZDK8, G1YY98, D8EI96, G1Z7G7, G1Z202, F1XW96, F1XVX8, G1ZC98,
F1XLH3, D8ESV1, F1XP16, F1XMD9, G1Z8U0, G1ZA23, D8EJJ7, D8EPH3, F1XJC1,
F1XRL3, F1XW97, G1ZBX3, G1Z7J3, G1ZA27, G1Z0M2, G1Z729, F1XXZ5, D8EKH2,
D8ESV6, G1Z4K2, D8EQW4, F1XTL2, F1XXJ6, F1XWP8, F1XML9, G1Z0S5, G1Z354,
D8EKW6, D8EJQ4, D8EQS1, F1XLW7, F1XT03, D8EMF3, D8EGA2, F1XVA2, D8EJA0,
D8EIR8, F1XNX2, G1Z4C5, G l YZ 7, D8EST8, G1YY06, G1YYX6, 1Ί Χ 1 . F1XTF8,
F1XSR5, G1Z184, D8END9, F1XTN9, F1XVJ7, F1XKU8, G1Z1G8, D8EK42, F1XSB7,
G1Z7G6, F1XQC4, G1Z5D8, G1ZCM0, H5NLQ8, H5NQE1, H5NJA3, H5NJQ2, H5NJS2,
H 5NR99, H5NRE8, 5 X4, H5NXV4, H5NRS1, H5NKX8, H5NLB3, H5NLS1 ,
H5NSM9. H5NJP4, H5NU83, H5NU85, H5NS16, H5NTA2, H5NMU3, H5NN65, H5NN83,
H5XXV5. 1 5XV3 1 5XP 13. H5NP93, H5NL51 , H5NTW3, H5NX13, H5NMW2,

5N UR5, H5NM56, H5NS15, H5NWP2, H5NXR0, H5NYN5, H5NQU0, H5NYN4,
H5NJE9, H5NV32, H5NLH1, H5NS06, H5NJE7, H5NKX7, H5NR98, H5NMD8, H5NLJ6,
H5 M V6, 5XJ 1. H5NW32, H5NXI8, H5NXT8, H5NMZ4, 115 X .03. i 5X 8.
H5NMZ0, H5NJY6, H5NRM7, H5NLH0, H5NMG3, H5NU H5NMV7, H5NN70,
H5NUR6, H5 N S4, H5NP14, H5GNG9, H5GNJ6, H5GNZ3, H5GP82, H5H1K2, H5GPD6,
H5GPE2, H5GVS2, H5GPY2, H5GQ06, H5GWR8, H5GWX5, H5GXB8, H5GXZ1 ,
H5GYH6, H5GT69, H5GLZ8, H5GMM9, H5GU27, H5GMU8, H5GUD5, H4KV07,
H4MPD2, H4 VB3 l !4;ViVV8. H4KVQ7, H4KVU3, H4MQ10, H4MWR3, H4KW81,
H4 WA 5, H4L2E5, H4L2R7, H4KWD5, H4MQP4, H4MQS2, H4MX88, H4KWM 7,
H4KWP9, H4L2W4, H4MJG3, H4MJQ5, H4MQV3, H4MJX0, H4MXP7, H4MXW1,
H4KXF0, H4KXG7, 4 Υ52. H4L4C2, H4L4C3, H4MSL2, H4L4U4, H4MLH6, H4MZJ5,

4 Υ 4 . H4L5J9, H4MLS8, H4KSQ6, H4KSR3, H4MTV3, H4KTI0, H4KZU3,
H4KZW3, H4MMN3, H4MMS3, H4MZ65, G5YBY8, G5YC07, G5YIL8, H4MU56,
H4KTJ4, H4L087, ί 4 .6 8. H4MN39, G5Y7K8, H4MV !6. H4MNU0, 5G A 0, H4 X A 1,
H5GZV1, H4MW71, H5GU70, H4MTF4, H5GQ10, H4MWF1, H5GLX0, H4MJF5,
H5GUC9, H4 Z 4, H5H0W0, H4MUD2, H4MXW0, H5GUF4, H4KWN6, H5GRX9,
H5H0W8, H5GXC1 , G5Y7A8, H5GWF4, 4M Q 8, H4KTE3, H4KTL4, H4MJE4,
H4MK46, H4MME7. G5Y8R9, G5YFF6. H5GUE5, H4L3T6, H4KTE4, H4KU05, H4L3C6,
H4MPF7, H5GZD2, H5H018, H4MUE0, 4K W D , H4MVK2, 4 U R7, H5H085,

4 . 4 . H4MJP7, H5GSC4, H4MLA4, H5GN40, H5GQL9, H4MK48, H4L093, H5GM 8,
H5GU28, H4MNU2, H4MQ15, H5GYH5, H5H1G1, 4 VC4, H4MU10, H4KZX2,
H4KXN6, H5GPC3, H5GQM3, H4MNU3, F14MQ36, H4MUE1, H4MWR5, H4L3X2,
H4KZK6, G5YJ85, H5GRJ4, G5YBW9, H5GWR9, H4KTI6, H4KWN0, H4MLW5,
H4MYW4, H4L0W0, H4MNI2, 1. 95. H5H0W7, H5GNY3, H4KXE9, H5GQA2,



H5H1B8, H4MRM5, H5GQ77, H4MPF3, H4MLR1, H4MML5, H4MU17, H4MZT0,
H4MYF6, H4MM97, G5YAE4, H5GUF3, H4KY78, i 14 . H4MMM6, H4MLS6,
H4MRI6, H5GRE1, H4MJC0, G5YD20, H5GV75, H5H1K3, H4L1W5, H5GRH1, H5GWI7,
H4MLA3, H4MTF5, H4MZR1, H4KTA0, H5GNH0, H4MS60, G5YLH5, G5YGC6,
H4KSR4, 4 X76, G5YEH1, H5GXB6, H4MJQ4, 4MQ 9, H4MN53, H4KSD8,
H4L6W1, H4MWS1, H5GLX8, H4MMF8, H4MPA8, H5GPD7, H4KZX1, H5GPV7,
H5GQ 7, H4MTP4, H4 UZ0, G5YG45, G5YAF9, G5YGR8, G5YIX3, G5YHC2,
G5YBN9, G5Y173, G5YIW3, G5YJ01 , G5Y731, G5YDA9, G5Y7A9, G5YDJ8, G5YJW7,
G5YEH0, G5YKS3, G5Y8N5, G5YES4, G5YF24, G5YF47, G5YFE3, G5YF72, G5YAC2,
G5YD19, G5YEG0, G5Y7L1, G FD 9, G5YKG1, G5Y9U2, G5YF69, G5YEK5, G5Y8S0,
G5YDW7, G5YG72, G5Y9H5, G5YJ75, G5YBX0, G5YE25, G5YA60, G5YE35, G5YAP2,
G5YIR4, G5YD51, G5Y7K7, G5YB89, GSYECl, G5YEH5, G5YJ84, G5YC88, G5YBY0,
G5YIL9, G5YIW7, G5YLH4, G5YGC7, D6I4G4, D6I532, D6I3U4, D6HU90, D6I131,
D6I1C8, D6HVS9, D6I415, D6HTX3, D6HYM0, D6I4F7, D6I551, D6I1R9, D6I569,
D6HUZ1, D6H 7, D6HZ82, D6HT60, D6HSG8, D6HX1 8, D6HYW5, D6HZ74, D6HTL3,
D6I3L7, D6I543, D6HTR6, D6I3S5, D6I3V9, D6I1D1, )6 4 4 . 1) 6 11,89. D6I0V6,
D6I3A9, D6HT59, D6HTX5, D6I0U3, D6HVA1, D6HVE8, D6I2Z4, D6HXX8, D6HUU2,
D6L533, D6HUZ0, D6HVR7, D6HWN7, D6HV94, D6HVC3, D6HUG0, D6HWD7,
D6HYML D6HTZ2, D6HYW8, D6I0A2, D6HX80, D6HZ01, D6I4V2, D6I132, D6HUB2,
D6HUH0, D6I269, D6I4G3, D6HZ81, D6HVR3, D6HVE5, D6I1C7, D6HUY0, D6HYX4,
D6HYR4, D6HT89, D6HTF6, Q2HWU0, D6HUZ5, D6HWT4, D6HWL1, 1 6 1 SO. B3I577,
B3I6T5, B3HZQ6, B3I0M0, B3I402, B3I3W3, E2KMM8, E2KR89, E2KTL8, B3I1L8,
E2KVF9, E2L0F0, B3I317, E2KTL0, B3I3Y1, B3I7U7, E2KVE1, E2KPB5, B3I569,
E2KSD0, E2 WJ5, E2KZZ9, B31207, B3I1L0, Β3Γ7Ε4, B317U8, B3I7W0, B3I7Z8, B3I195,
B3I1A0, B3I576, B3I7F4, B3IBJ2, B3ID73, B3ID77, B3I7P9, B3IBV7, B3HZQ5, B3I0X6,
B3I318, 1331371, B3IAD3, B3I480, B3I4E1, B3I3N6, B3I6T6, E2KSD1, E2KW80,
E2KWJ4, E2KMU4, E2KPG3, E2KX05, E2KV83, E2KUF9, E2L0N4, E2KVD3, E2 WJ7,
E2KY25, E2L0E9, E2KMM9, E2KV19, E2KXJ0, E2KSA0, E2 S84, E2KZ05, E2L03L
E2KTY5, E2KU65, E2KLL4, E2KRL7, E2KTD1, E2KX42, E2KZZ8, E2KNI5, E2KNU1 ,
B3I0M1, E2KZ16, E2KNQ7, E2KVC3, E2KPA3, B3I0X3, B3IA43, B3I5N0, B3I238,
B3I695, E2KLQ4, E2KXJ2, B3I3Y9, B3I401, E2KXY4, B3I6F1, B3I0E0, B3I4Z3, B3ICH2,
E2KN97, E2KNQ1, E2KXR7, E2KPN6, B3I7Q6, B3IA13, B3I7TI, B3I1D4, B318M2,
B3I145, B3I095, B3I3A7, E2KQD2, E2KS60, E2KY29, E2KYK8, E2KT93, E2KXX8,
B3I060, B3I1L7, B3I7U2, B3ICH6, B3I946, E2KR52, E2KLF8, E2L089, E2KVR6,
E2KRA5, B3IDT2, B3I1A7, B3I4J9, E2KME6, E2KTL7, E2KY07, E2KPB4, B3I5R8,
E2L0P8, E2KX52, H3KUQ8. H3KS64, H3KNC9. H3KVR8, H3KJ33, H3KPT8, H3KUD9,
H3KV24, H3KM11, H3KQQ6, 3K 4 !. 13KV92. H3 LA0, E2K251, E2JU97, E2 JE7,
E2JV79, E2K0Q7, E2K1Q3, E2JTN0, E2JTP0, E2JWG1, E2JW , E2JWH2, E2K2E1 ,
E2K162, E2K3Z0, E2 44 1, E2JQW3, E2JRN0, E2JRN2, E2JXA5, E2JXI9, E2JY84,
E2JXQ8, E2K4U3, E2K4U4, E2JTD5, E2JTN4, E2K252, E2K2D8, E2K243, H3KRG5,
E2JYA0, E2JYV3, E2JS3Q, E2JUX6, H3KIT3, H3KIX7, H3KIX8, H3KIY9, H3KIZ4,
H3KJ22, H3KK96, H3KNQ3, H3KWY4, H3KLI3, H3KLJ4, H3KRF7, H3KRL8, H3 JR3,
E2JYI3, E2K4P6, H 3 R5, H3KN69, H3KN79, H3KN98, H3KNB5, H3KN F2, H3KQQ4,
H3KQT7, H3KRS9, H3KMD2, H3KWD8, H3KQX6, H3KTU2, E2JRM9, H3KLV8,
H3KLY2, 3 U26, E2JWD1, H3KN97, H3KXA8, E2JS48, H3KLD6, E2JT22, E2JTF3,
E2JW10, H3KN72, E2K080, E2K389, E2JWD3, H3KJ42, H3KSX6, E2JZP0, H3KJ02,
E2K4M2, H3KV93, E2JS47, E2JUS1, E2JZ90, H3KJF1, H3KM07, H3KRG6, H3KSP2,
H3KY30, E2JZZ2, E2JZH2, E2JRU8, Ε2.ΙΎ Η7, E2JY 6, E2K5G3, E2JX81 , E2JZS1,
E2K5E9, E2JR38, E2K2L5, E2JTE5, E2JZN9, E2JZ94, E2JWR7, E2K2A5, E2K4R3,
B3 WII6, B3WN46, B3WN67, B3WG1 1, B3WPV3, E0R674, E0R180, E0R780, H4LLD9,



H4LLE8, H4LHX5, H4L1H6, H4LIP5, H4LJU9, H4L7F6, 4 .7 S3. H4LDY5, E0R376,
B3WH48, H4L8I9, H4LKN3, H4LEQ0, H4LHJ9, H4LEX4, H4LEY3, H4LLE7, H4L908,
H4L7KL H4LD61, H4LA94, H4LAB8, H4LAE3, H4LGK8, H4LAR9, H4LAS2, H4LB38,
B3WIJ3, H4L9W2, H4LEY2, H4L7B0, H4LGQ9 H4L9G7, H4LDY7, H4LBX5, E0QZD3,
H4LAS8, H4L9Z8, 4LEL , H4LFD5, H4LH03, H4LEE5, H4LG29, H4LH84, H4LEK5,
H4LIP6, H4LBH9, H4L7I1, E0R1V3, B3WP25, H4LCT6, E0QYC3, B3WN86, H4L7W7,
H4L7G8, E0QX92, B3WGP5, H4L7F7, E0R3X3, E0R356, H4LB 2 , B3WNB3, H4L9H8,
E0R3W5, H4LKF4, H4LAU1, H4L7Q8, H4LAE7, H4LJ74, B3WSF8, B3WSG2, B3WLP4,
B3WS12, B3WMH3, B3WIN6, B3WIQ8, B3WH27, B3WH47, B3WMA9, B3WNC5,
B3W P0, B3WK00, B3WK1 1, B3WL75, B3WRS1, B3W 04, E0R0H6, E0QUE7,
E0R0L0, E0R4S0, E0R728, EOQXKO, E0QZM6, E0R6N2, E0QWX2, E0R3G2, E0R181,
E0R189, E0QVJ6, EGQZT9, E0QZY6, E0R1V2, E0R364, E0R4W2, E0QY55, E0QYC2,
E0QW36, E0R786, E0R796, E0R1K0, E0R1K6, B3WHH6, E0QVK6, E0QYK3, E0R1L0,
B3WN47, B3WJP8. E0R375, B3WK05, B3WNA9, B3WQZ1, B3WNG3, B3WS70,
E0R1G3, B3 GV2. B3WKL1, B3WHC7, B3WTN0, B3WQC3, E0QX86, E0R3C1,
E0QXN6, E0R4T7, EOQVYO, B3WH7, E0QX93, E0QV06, B3WNN3, B3WJV0, B3WGP6,
E0R626, B3WJ01, E0QV14, E0QZE4, E0QYH9, E0R779, B3WLP7, B3 59, E0QVQ6,
E0R687, E0QZB8, B3WK38, B3WP24, B3WU63, B3WR95, E0QZZ4, E0QZW2, B3WFZ7,
B3WMZ3, EOQZFO, E0QX03, E0R5Q4, E0QZ06, E0R096, E0R1Q9, E0R5Y3, E0R5Y 7,
B3WGJ7, E0QZT6, E0QZF3, E0R0Q7, E0R3W6, G2A873, G2A4N0, G1ZUC4, G1ZUE7,
G1ZUG6, G1ZW72, G2A3R2, G2A865, G1ZZK8, G2A229, G1ZX40, G1ZVJ3, G1ZXC6,
G1ZZK7, G2A0C8, G2A0G4, G2A6E3, G2A0K7, G2A736, G2A783, G1ZW98, G1ZWE9,
G1ZWY7, G1ZX20, G1ZXC5, G2A3QL G2A3R3, G1ZXS3, G1ZXU9, G2A426, G2A7H0,
G1ZVJ2, Y G2A2F4, G2A2F8, G1ZW03, G1ZU75, G2A6Q9, G2A230, G1ZXD2,
G2A279, G1ZVM2. G1ZYH7, G2A4N3, G2A1C2, G1ZZ88, G2A872, G2A2Z0, G2A3L8,
G1ZWU0, G2A4M8, G1ZW71, G2A7D2, G1ZZB9, G1ZXU6, G1ZUC6, G1ZYR7,
G2A3P9, G1ZYN6, G1ZUR0, G2A2F1, G1ZUD9, G1ZWF9, G1ZY99, G2A5A7, GIZXPO,
G1ZXB3, G2BIM8, H4X379, G2BKE9, 4 X4 . G2BU22, G2BV35, E6A539, E6AB24,
E6A483, G2BYE5, H4XDE2, H4X3D5, H4X3J6, H4X3X8, H4X3Y6, H4XAA2, H4XAH8,
H4X4D9, H4X4F3, H4X580, H4X5M8, H4XBR0, H4X5S5, H4XC46, E6A3E8, H4X0R2,
H4X0V5, H4XDF9, H4XDG5, H4XDG6, i 4X X5. H4X124, Η4Χ7Γ7, 14 X . G2BML7,

4 X233 H4X8B1, H4XEZ9, 4 X74 i . H4X2L8, H4X2U6, H4XFE4, H4X7Y0, i 4 X793
H4XAA3, H4XBS7, G2BR24, H4XAJ3, H4X264, E6A4L4, E6A4N2, E6ACD6, H4X792,
G2BS93, H4X3C2, E6A8G4, H4XFE5, H4X3D4, H4X2C7, 14 X 6. H4X4D5, H4X0F8,
H4X6A8, H4XAP9, G2BII5, G2BUG0, E6A4J3, H4X0V4, H4X9F7, H4X7D7, H4X7H9,
H4X2P1, H4X0W7, H4X522, G2BYD7, H4XAA6, H4X3M3, H4X232, H4X9M2, E6AFF5,
114 X3 . 14X579. H4XCN9, G2BIK7, G2BLC4, H4X0M2, i 14X21.7. E6A8H4, H4XBR4,
H4X948, E6AAS9, E6A258, H4X3L9, H4X9M3, !14X735. H4X8M0, G2BIE1, G2BPY0,
G2BIW5, G2BWQ7, G2BR15, G2BL44, G2BS94, G2BLD0, G2BM41, E6A259, E6A807,
E6ACH0, E6A945, E6A961, E6A447, E6ACW1 , E6AF16, G2BMK3, G2BN 8, G2BU23,
E6A4K6, E6A9R8, E6AA47, E6AH06, E6A4Y9, E6AA75, E6ADP6, E6AHG0, E6A5D7,
E6AB25, E6ABFL E6ABF7, G2BKS6, E6ACR7, E6AEH0, E6AH52, F8X5G2, G2BQT7,
E6AGI4, E6AFQ0, E6AE48, E6AB33, G2BZA0, E6A4J4, G2BK72, G2BM15, G2BQQ0,
E6AE09, E6AEG2, E6AFD4, G2BR23, G2BQQ7, E6A8G5, E6AFK3, G2BKE8, E6A538,
E6ACR2, G2BY Y1, G2BIJ9, E6ABB1, E6AEL5, G2BLC3, G2BSE5, E6ACD5, E6AD93,
G2BMJ9, G2BLB3, G2BKH5, E6AGS0, G2BNX4, G2BRW2, E6A484, E6AEL9, E6A3E9,
G2BXA2, G2BJ02, G2BTT9, E6A3D2, E6A8V7, E6ADV8, G2BNB0, G2BWE4, E6AAC5,
E6AFM4, E6A6H0, G2BX34, G2BZG2, E6A343, E6AAD7, E6ADE3, G2BV.fi). E6A3E2,
G2BLZ0, G2BII6, G2BW68, E6AC57, E6AF80, G2BN78, G2BT49, G2BYE4, G2BUF9,
G2BJ00, G2BM38, E6AAU2, G2BQP6, G2BK08, G2BJ34, G2BUG3, E6A724, H4QKR5,



E7IYL8, E8IHE6, E8IHX4, H4QMQ3, H4QII4, E8I8I9, E8IJQ6, E7IQS3, H4QN56,
H4QBQ1 , E8I891, E8IHD9, H4QJ W9, H4QST7, H4Q 0, E7IR30, E8IGQ0, E8I8D1 ,
H4Q 4, H4QPB3, H4QK77, H4QF00, H4QMG9, H4QN62, H4QSP8, E8ICF9, E8IIF8,
H4QSC2, H4QEA6, E8IJZ6, E8IAE9, E8IJG7, E8IG43, G5TDH9, G5TDJ8, E8I962,
E8IEJ3, H4QDJ6, G5TMJ1 , E8IHX5, E71W15, H4QI30, E81CT5, E8IL72, E8ICR5,
E8ID26, H4QRU5, E8IJQ4, H4QHC9, E8IDJ2, E8IJ12, E8ILP7, H4QK07, H4QQ70,
H4QGY9, H4QSY2, E8IAF3, H4QGQ0, E8ILD0, E8IBD1 , E8IGT3, E8IAJ3, E8IHE5,
E8IFS5, E81AR8, E81AS6, E7 XI 1 E8]AF9, E8IF39, E7IS91, E71VP2, E8UU0, E7UF5,
E9UL15, E9ULA5, E9UKX5, E8IIL6, E8IIL7, E8IIQ0, Ε7ΙΜ95, Ε 7ΙΜ96, E7IRR6, E7ISP8,
Ε7 Υ46, Ε7 ΪΥΗ3, E7IYJ6, E7IKH1, Ε7ΪΡΑ 1, E7IQS4, Ε8Ι8Η , E8IDJ3, E8IJ22, E8IJB6,
E8IJF3, E8IJG3, E8IJQ7, Ε7ΙΤ57, E7IV57, E7IVA6, E7IVB4, Ε7ΙΥΧ 0, E7IZ18, E7IJ44,
Ε7 Ή 8, Ε8Ι9Η6, Ε8ΙΕΥ 9, E8IKA1, Ε8ΙΚΙ 2, Ε8ΙΑ48, E8IF40, G5TRM0, G5TKE6,
G5TKQ6, G5TEM1, G5TL53, G5TF85, G5TFL3, G5TLM2, G5TRM1, G5TFL4, E7IJ83,
G5TFI0, E8I9R3, E8ILC9, G5TDA1, G5TEI 1 G5TKZ7. H4QJJ6, E8IJU7, H4QDF9,
H4QM53, H4QFY8, H4QFZ9, H4QGL5, H4QN54, H4QH80, H4QP48, H4QBX9, H4QIP1,
H4QCZ2, H4QCZ3, E81L46, E8IGG4, G5TMJ0, G5TMJ4, H4QD30, H4QJX0, G5TNW8,
H4QE95, H4QKE1, H4QEA8, H4QEB3, H4QEML H4QEM5, H4QKQ7, H4QKR6,
H4QS82, H4QLD9, E8IJZ3, Ε7ΪΖ58, G5TIB2, G5TIC2, G5TQD3, H4QSP7, H4QF83,
H4QFF7, H4QFI7, G5TJD8, G5TJE8, G5TQW9, G5TDG1, G5TDHL G5TQY4, G5TDR2,
H4QDG0, E7IUH5, E8IL94, G5TKE7, E7IVA5, E8IJX0, E9UKV6, H4QDU6, H4QEZ9,
H4QSE6, Ε8ΪΚ82, E9UKW3, Ε7ΪΥΖ3, E7IYW7, E7IW14, Ε8ΠΑ Ϊ , E8IAS7, H4QD93,
H4QEZ7, E7IYD0, E8IDJ6, E8IGR8, G5TH30, G5TLM8, G5TN70, H4QHA2, H4QFG4,
Ε8Ι854, E7IJX3, Ε7ΙΜΜ 6, E7IVN6, G5TFA2, G5TLU7, G5TMZ3, H4QE58, H4QKD5,
H4QQS1, H4QR47, H4QDV7, H4QSG2, E7IRU2, Ε8Ι8Κ7, E9UKW2, G5TFL8, H4QBS3,
H4QPW6, G5THM7, G5TDN5, G5TF89, G5TGU2, E8ID91, Ε8ΙΚ79, G5TMD7, E8IFI5,
G5TF26, G5TPD7, Ε8 ΒΝ8, G5TI01, G5TN71, G5TF 3, Ε8Ι8 , Ε8ΙΑ99, H4QH83,
H4QPB1, H4QGL6, E8IHV5, Ε8Ι855, Ε7ΙΤΥ 9, H4QLU7, G5TDN4, G5TIE5, E7IUN6,
Ε7ΙΡΒ 3, H4QBP3, E7IVP6, G5TNW9, G5TQU7, G5TEM4, E7IXJ6, E7ISH4, Ε7ΙΖ93,
G5TC 7, G5TH 7, E9ULB5, G5THQ9, G5TLQ6, G5TQQ0, E71QJ4, G5TE68, G5TC27,
G5TLC6, E7ISE4, Ε7ΙΥΗ 4, E7IL93, Ε7ΙΜ70, E7IS92, Ε7ΙΥ 88, E7ILM7, Ε7ΙΥΙ 8, G5TG88,
G5TI40, G5TFF0, E7IR29, G5TIB3, E7IJ09, E71 9, E7IR33, E7IVJ1, E7IMG3, E7ITV4,
Ε7ΙΡΧ 0, G5TJE7, E7IVW7, G5TQ61, G5TJ82, E7IR76, 4ZRT8, Η4ΖΡ57, Η4ΖΖ6 ,

5 47 H4ZYW1, Η5Α245, H4ZTV7, H4ZVV5, Η5Α380, Η5Α4Ι9, H4ZVA1, H4ZRT7,
H4ZS12, H5A5J4, H4ZVL6, Η5Α093, H4ZU86, H4ZS00, H4ZW59, H4ZTJ7, H4ZUN5,
H5A1J1, H4ZUT3, H5A6D0, H4ZQW2, H4ZYJ1, H4ZS1 , H4ZS17, H4ZYJ0, H4ZS87,
H4ZS99, H4ZSJ3, Η4ΖΥΡ 0, H4ZYW8, Η5Α 554, Η4ΖΖ60, H5A5L8, Η4ΖΤΑ 9, Η4ΖΤΜ 3
H4ZTW0, Η4ΖΝΧ 4, Η4ΖΝΧ 6, 4ΖΝΥ 9, H5A1B9, Η4ΖΝΖ 7, H4ZP17, Η4ΖΡ64, 4ΖΡ65,
H4ZVF6, H4ZVL7, Η5Α250, Η5Α4Χ4, H4ZPN1, H4ZPS7, H5A2C1, H5A2C8, H4ZS49,
H4ZQW1, Η5Α3Ι8, Η5Α3Ι9, H5A3V2, H4ZRC , H4ZRR0, Η5Α 6Υ3, H5A0L9, H4ZQZ2,
Η4ΖΖ34, Η5Α044, H4Z 1, H4ZQ29, 4ΖΧ32, H5A1J2, Η4ΖΖ52, Η4ΖΤΕ 9, H4ZR57,
Η4ΖΧΝ 9, H4ZQ04, Η5ΒΤ45, H5BSB4, H5C0C1, Η5ΒΡ74, Η4ΙΡΖ 8, Η4ΙΡΑ 0, H5BYV7,
H4IQB3, H4IYL7, H5BMQ6, H5BV15, H5BSB5, H5BSU9, Η4ΙΜ30, H4IR61, Η5ΒΡ70,
H5BWQ9, 5Β/27. H5C080, H4J0L5, Η5ΒΧ27, H4IQN0, Η4ΙΜ25, H5BSR7, H4IM13,
H4IPW9, H4ILL4, H4ILX0, H5BY12, H4IUS4, Η4ΙΖ50, H4J0B2, H5BUV9, H4IUJ2,
Η4ΓΓΥ3, H4IST7, H4IUE7, H4IVD6, 4 38, H4IPU4, Η4ΪΥ30, H4IQP6, H5BKW0,
H5BLG8, H5BZF8, 4 VN5, Η4 ΡΖ4, H4IRB3, Η5ΒΥΝ 3, Η4ΙΜ39, H4J168, H5BTG7,
H5BXS8, Η4ΙΝ 54, H4J178, H4IUS5, H5BMC5, H4IQB6, H4IQD5, Η5Β Ν2, H5C075,
H41W59, H41X57, H41ZR4, H5BMC3, H5BL03, H5BNF0, Η5ΒΤ55, H5BUA3, Η5ΒΖΑ 5,
Η5ΒΝ20, H5BQS1, H4J177, H4IMC4, H5BLC6, H5BMG0, Η5ΒΝΖ 2, H5BPG3, H5BVS6,
H5BVS7, H5BVY7, H5BQF5, H5BWR0, H5BWR3, H5BR62, Η5Β Τ3, H5BS13,



H5BKV8, H5BKX3, H5BKY1, H5BT53, H5BMM2, H5BMQ7, H5BMV2, H5BN07,
H5BNI1, H5BNP5, H5BNR3, H5BNS8, H5BNZ5, i 4 Y . H4IU85, 4 JF3, H4INM0,
H4INW2, H4INX3, H4IPD6, H4IQC2, H4IWX4, H4IXG9, H4IRQ5, H4IYE7, H4IYL6,
H4IM3 1, H4IM59, H5BP88, H5BSG0, H5BZK5, H5BNP6, Η 4 Γ Β 4 , H4IM14, H4J0G9,
H5BPK5, 4 U R6, D7XRW9, D7Z067, D7XJ59, Γ4 Υ . 3 . F4VMT1, D7XQH7, D7Z5T0,
F4VAW6, F4VBE7, F4VNQ0, F4 . D7YSS0, F4VCW6, F4VDM5, D7XHP5,
D7XN00, D7XLQ6, D7XR81, D7YX32, D7Z3L2, F4VEA4, D7YWJ4, H4ZBJ7, 4ZA 1,
H4ZGW5, H4ZB79, H4ZBC2, H4ZBH3, H4ZBM3, H4ZBM6, H4ZBS4, H4ZBY 4 , i 4 / 77.
H4ZCN5, H4ZCU6, Η 4ΖΓΥ9, H4ZJ49, H4ZJ77, H4Z7W1, H4Z806, H4ZKK2, 4 /850.
H4Z851, H4Z8G0, H4ZEZ1 , H4ZLM1 , H4ZLW3, H4Z9A4, H4Z9F8, H4ZM61, H4Z9U5,
H4Z9U6, H4ZG83, H4ZGC8, H4ZGM3, H4ZN49, F4VH78, D7Z5W9, H4ZDD4, H4ZG42,
H4ZG82, D7YWG3, D7XL70, H4ZAL8, H4ZK37, D7XGS2, H4ZBW5, D7XHG0,

D7XUS5, D7XV10, D7YS40, H4ZIY4, H4ZMB0, !14/872. H4ZHP5, H4ZJ76, F4VFA5,
H4Z9M2, H4ZIY7, 4 9 X3. D7XLG1, F4VJE9, H4ZDT8, F4VJ46, H4ZG49, H4Z8I4,
D7YXN2, H4ZH1 5, H4ZKK3, F4VE21, F4VM47, i 4 / ) 7. H4ZHT3, 114/864. D7YTF4,
D7XJZ4, D7Z5U8, D7XQG4, 114/1V0, H4ZJA5, D7YWI2, ! 4 / 7. H4ZLA4, H4Z9A5,
H4ZFC7, D7XL25, F4VNM9, D7XGU1, H4ZA78, D7XIM5, H4ZN40, D7XSR2, H4ZAH9,
H4ZH16, ! 14/1 24 . H4ZA88, H4ZAN0, H4ZN50, 4 / 893. D7XSR1 , F4VFH7, F4VLP3,
F4VM24, F4VM62, F4VBE6, D7YTR5, D7Z066, D7XTN4, D7XJB3, D7Z410, F4VG97,
F4VGL6, D7XI91, D7YZK0, D7YZM3, D7Z5W8, D7XGG7, D7XMQ5, F4VHI0, F4VB64,

4 V P2. F4VHX9, D7Z4Q2, D7YSU0, D7YZ73, F4VJ47, F4VCV3, F4VDA6, F4VDC8,
F4VDD2, F4VDL3, D7YZT3, D7XMZ9, F4VDV4, F4VK23, D7YYQ1, D7YYR4,
D7YYT4, D7XVT6, D7XHZ5, D7XR94, D7Z4Y6, D7XRW7, D7XUT8, D7YZY0,
D7YU95, D7XR99, D7YUS6, D7XLG0, D7XLQ5, D7XR82, D7XSV2, D7YVG6, D7YVJ6,
D7YVT7, D7YU43, D7Z3F2, F4VEA3, F4VJE8, F4VL52, D7XXH2, D7YV60, D7YWU2,
D7XL12, 1)7X1.32. D7XHB3, 7X145. D7XGD7, D 7X 4 , D7YTF3, ) 7 X 1IP4. D7XJ73,
D7YU50, D7Z5G2, D7XTF6, D7XVF5, D7XJZ5, 1)7X1 1Y7. D7XV09, D7YZI3, F4V9X5,
F4VII0, 1)7X1 6 . D7XJ55, F4VCX0, F4VH79, D7XWD0, D7XJ60, D7YX31, F4VFA6,
D7XRI7, D7XJW3, D7XQH6, D7XLF2, ) 7/31. 1. F4VD82, F4Y! V9. D7YTX9, D7XI19,
D7XP12, D7Z558, D7XQZ1, D7XHF9, D7XH55, D7YTG0, D7YVF1, F4VA42, F4VAW5,
F4VCC8, F4VNN0, F4VHJ0, D7XTA9, D7YTH0, D7Z6A5, D7YXR5, D7YWG2, F4VLP9,
F4VCW5, F4VHC3, F4VHI4, F4VJF2, D 7X 6, D7YYU2, Γ4 Υ Γ3 . F4 B . F4 Y 8.
F4VD74, D7YU99, D7Z5J0, F4VCB6, D7Z058, D7YWY1, D7XUA1, D7XV35, D7XGP6,
D7Z5C9, D7XX35, F4VE95, D7YWJ3, D7YVM0, F4VMT0, D7XVG5, D7 YU74,
D 7YY 0, F4VCR4, !)7Xf! 17. ) 7/ 6 7. F4VDY3, 4 V IM11. D7YWA2, D7YXL9, D7Z0Z4,
D7Z184, D7Z189, D7Z4L8, D7Z5V6, D7YST3, D7XJD2, D7XS65, D7YUH4, D7YZT9,
F4VB03. B3A7H6, B3A5C7, H5IJL8, H5IS38, H5ISE5, H5ILN9, 5 LP0, H1BU55,
H1C684, H1C0E2, H1C0L6, H1BUV1, H1BV51, H1BVR5, BV R8, H1C2E8, H1BWR6,
H1C3U5, H1C446, H1BSC6, H1BYV1, l ! l B/72. 1 1 / 9 H1C5N6, H1C5R7, H1C3F8,
H5IE18, H5IE63, H5IEL4, H5IFC8, H5IF13, H5IGH8, H5IGN3, H5IH73, H5IHJ3, H5IIA6,
H5IPE6, H5IE61, H5IFZ3, H5IHJ7, H5IG87, H5IFW5, H5IDX0, H5IH69, H5IL34, H5IP04,
H5IL94, H1BTT0, H1BXN4, 1511 ) 14. 1151173. H5IGM0, H51MS9, B3A3G7, B3A8J6,
B3A947, 5I L 0, Η 5ΙΠ0, H1BWY5, i 11(7229. H1BS75, H1BSJ1, H51FP4, H5INR5,
B3A5X2, H1C1P5, H5IDH6, H5IE84, HIBY ' ZO, H1C1J3, H1BXX0, H5IE76, H5IQ20,
H51LA0, H1BTP8, B3A5B9, H1BS32, H1BWK6, H1C2A3, 1 3Z 83, 1B 13 !. H1C5U8,
H1C0Z3, H5IPE3, 1511)13. 11511 120. H1BXF8, 11 1X5, H5IFC6, H1BW71, H1C5N9,
H1BT38, H5IKR4, H1C219, H5IH45, 11511 1 ) 3. H1BWZ8, Η 5Ι ΪΡ7, H5IFW6, H5IKR5,
H5IPE2, H5IRX3, H5IP03, H1BZB0, H51GN8, H5ILD0, H5IG77, H 5 I X , H5IRJ2,
H1BSN7, H1BVW5, H1C2X5, H5IGN2, H5IMA5, H1C012, H1BR98, H5IEA4, B3A4R8,
B3A7J5, H1C225, Η 5 ΪΝΗ 2, H5ILN0, H1C3S8, H1BU19, H1C4N7, H1BVG7, H1BVU2,



B3A291, B3A7D4, B3ABH9, B3AEK3, B3A621, B3A679, B3A427, B3A1P3, B3A8C8,
B3ACJ1, B3AAB7, B3A9P3, B3AE35, B3A5J6, B3A5K2, B3A3G9, B3A4R7, B3ADS0,
B3A1U8, B3A5J2, B3A9N1, H1BWZ9, H1BXN5, H1C3V4, B3A7F7, B3A7G8, H1BYV2,
H1BT32, H1BWB1, B3AFL7, B3A8E7, B3A194, H1C0Q5, H1C3U4, B3AB47, B3A8G5,
B3A4U8, B3A5X1, B3A358, H1BS31, B3AAN9, B3A4D5, B3A5N5, B3A3W3, B3A642,
B3A3G6, B3ABV9, B3ABG5, B3ACL6, H1C434, B3A695, B3A5W0, B3A9L6, B3A2N7,
H1BZ73, H1BTS9, B3AAS6, B3AAT6, H1C447, B3A715, B3A8J7, B3A948, B3ACG0,
H1C0Q9, B3A4D3, B3ACM0, B3A5C6, H1C5U6, B3ABD3, B3AD82, B3A2Z3, B3AEF6,
B3AEM7, H I BSCS, C5ZZJ9, C5ZZP2, C5ZZP3, C5ZZQ5, C5ZZF4, C5ZZP5, C5ZZF3,
B3B187, B3B4Q2, B3B8M9, E7HTR8, B3AYF6, E7HSL5, E7HSE1 , E7HZQ3, B3B2G1,
E7HPL4, B3B300, B3B777, B3B0S3, B3B831, B3B9T0, B3B1D3, B3B8C2, B3B3M7,
B3B994, B3B9C4, B3BAS8, B3AWP0, B3AXB1, B3B1V3, B3B8U5, B3AYC5, B3AZ98,
B3B7M4, B3B1B6, B3B8G4, B3B530, B3B6Y0, B3AZ56, B3AZ57, B3B5G1, B3AZP0,
B3AXP9, B3B2Z4, B3B5A9, E7HQ54, E7HTW6, E7HQF7, E7HQG0, E7HR31, E7HXT9,
E7HY33, E7HNU2, E7HSF8, E7HSM4, E7HZG8, E7HPI8, E7HPL3, E7HPX5, E7HWC3,
E7HWC4, E7HWE3, E7I0J9, E7L1R7, E7I1U3, E7I104, E7HNF7, E7HYW4, E7HY78,
B3AZG3, E7I2B8, E7HY54, B3B6E5, B3B577, E7HND, E7HNL2, B3B7U5, B3AZ49,
B3AZZ7, E7HRH9, E7H 5, B3B8H2, B3B106, B3B4Q3, B3AYF7, B3AZN9, Ε7 Ϊ 143,
B3AWU3, B3AY73, B3AW90, E7HVK0, E7HW33, B3B8L3, B3B8K8, B3AZX9,
B3AY07, E7I1H3, B3B9B5, E7HZQ7, B3B595, E7HV78, B3B0N8, B3BAC8, E7HZH8,
E7 1 6, B3B9T4, B3B013, E7HPC4, E7HNK7, E7HU25, E7HU32, E7HSL6, E7HY63,
B3B8S1, E7HNK8, E7HY77, E7HZL0, B3B2Z3, E7HQF6, E7HQ55, E7I1N5, E7HNX6,
E7HRJ4, B3B9B1, E7HV02, E7HYG6, B3B186, E7HUR0, E7HU61, E7HZQ2, E7HPF9,
E7HZN9, B3B0S4, B3B0T2, E7HTR9, B3B2G2, B3B8D4, B3AZP2, B3B540, E7HYC2,
F4TA13, F4TCR9, F4TGT9, F4TG22, I 4 7 . F9CGR9, F9CI4L F4TDA3, F4T9I9,
F9CF73, F4TI77, F9CDL2, F9CDQ1, F4TKQ8, F4TB64, F4TBV4, F4TCB6, F4TCF5,
F4TCG7, F4TCS0, F4TCW4, F4TH27, F4T963, F4T9Z4, F4TLZ4, F4TLZ5, F4TNN3,
F4TNV0, F4TD10, ) . F4TEJ8, F4TEM7, F4TFH7, F4TFY3, F4TG23, F4TGN4,
F4T9X4, F4TGN8, F4TJ13, F4TJJ1, F4TD84, F4TD90, F4TLT3, F9CEP7, F9CMF9,
F9CFY6, F9CGC2, F9CGI6, F9CGQ3, F9CMQ8, F9CNF7, F4TAA0, F4T9M8, F9CHI6,
F9CHN8, F9CMW4, F9CI81, F9CIG5, F9CiH5, F9CPM2, F9CPQ9, F9CQQ3, F9CDC5,
F9CJJ2, F9CDL3, F9CIT5, F9CK30, F9CRL5, F9CRR2, F9CEL6, F9C P5, F9CF72,
F9CLH5, F9CT71, F9CFT8, F4TB63, F4TBSL F4TGD9, F4TE26, F9CDN3, F4TH26,
F4T 5, F4TBK9, F9CPD8, F4T970, F4TEA9, F4TIC5, F4TIJ1, F9CPY1, F9CIK9,
F9CNZ0, F9CEL7, F9CPM3, F4TBS2, F4TIF8, F9CQU4, Γ4 . Ι8. F4TMN4, F9CIL3,
F4TNW7, F9CDX1, F4TCR7, F9CGL7, F4TC04, F9CNF5, F9CGQ7, F4TJI6, F9CF07,
F4TCY8, F9CIL9, F9CGB9, F4TCH2, F4TKE0, F9CFF3, F9CFX5, F9CF98, F9CPP3,
F9CNG0, F9CSR7, F4TFV3, F9CFZ0, F4T T0, F4TLD0, F9C 23, F4T178, F4T9J0,
F4TCV6, F9CI42, F4TC18, F4T9Y6, F4THN8, F9CDH1, F9CRL6, F4TH18, F4TBE6,
F4TEE5, F9CMW5, F9CGJ3, F9C1P6, F4TK44, F9CQC9, F4TGP5, F9CEV5, F9CFL1,
F4TB93, F9CDM4, 1.7 1 .2 . E7IBB5, E7IF58, 1.718X 1. E7IDY2, E2WT28, E2WQML
E2WV5 , E2WQB6, G2AA37, G2AAF8, G2AHS2, H4J6C7, H4J6H9, H5A7V9, G2AKQ9,

4 . ) 1) 9 . H4J7U4, H4JEA7, H4J7Z5, G2ADD9, H4JEI0, G2AA45, H4J2U9, H4J3B4,
H4J3F8, H4J3F9, H4JFU4, H4J9Y2, H4J9Y4, H4J3R0, H4JAG5, H4JAN9, H4JAP7,
H4JBB3, H4J5C1, H5AFA8, H5A9B3, H5ALX7, H5ALZ4, H5AFQ7, H5AFZ3, H5AAP4,
114.1315. 4. 77. H5A9Z6, H5AAQ7, H5AAY5, H5AHV7, H5ABJ8, H5A145, H5AIM3,
H5AIM6, H5ACY5, H5A734, H5AD19, H5AD90, H5AJE8, H5A776, H5A783, H5A784,
H5A797, H5A7A5, H5A7C6, H5AKA1, G2AL18, H4JAD2, H5A9T1, H4J7B0, H5ACS3,
H5AE13, H5AF02, H5AFZ4, E7I4U8, H5A9Z7, E7I4D0, H5A9B4, H5AMS4, H5AEL8,
H4JCZ6, H4JGE3, H5AFB4, H5A146, H4J797, H5AJM4, E7I985, E7IEQ1, H5ABK1,



H5AMX8, 5Λ Λ2. H5ALL9, H4J3K5, H5ABYL H5AF0L H4J242, H4J466, E2WY14,
H4J4Z8, H4J5U1, H4J6H5, H5AAQ6, H5AF51, H4J934, H5A8A5, H5A8Q2, H5AJM2,
H4J788, H5AA24, H5AMN5, H5AFY5, H4J4UL H4JDZ0, H5AAK4, G2AAH9, H4JAP8,
H4JCK4, H4J8D1, E7IF79, E2WT01, E2WQP3, H4J3H2, H4JAD8, H5ALV4, G2ACI8,
H5AHW5, H4J7S1, H4J791, H5A777, H5ABF1, H5AGJ9, E2WYC2, H5AFE8, E71DX4,
H4J3H7, H4J6F1, H5AL98, H5AAR2, H5ABX7, H4J82L H4JCB5, H5ALD6, H4JA71,
H4J5B0, H4JC86, E2WQA7, E2WX62, E2X0Q6, G2A916, E7IBU7, H5A9L7, H5AGV8,
H4J5Q5, E2WRJ7, 115 ί V4. G2AEK9, G2AIL9, H5A9E4, H5ABH6, H5ABZ6, H5A8H2,
H5AAF6, H4J7Z4, E2WUV9, E2WV18, E2X013, E2WUB5, E2WUE4, E7I3N0, E7I6S3,
E7ICY9, E7ICH5, E7 1 4, E7IEG0, E7IGA6, E7IGE2, E7I5W6, Ε7Ϊ644, E717V1, E7I8X4,
E7IDY1, E2WT00, E2WYC0, E2WSH7, E2WSP1, E2WQB5, E2WR29, E2WRU5, E7IIA9,
E7I9H0, E7I9I6, E2X1F9, E2WVH7, E2WTS9, E2WTV5, E2X0AL E2X0E8, E2X0F2,
E7IAK8, G2A9E3, G2A9I7, G2AMK8, G2AGH5, G2AGJ4, G2ANL6, G2ABU7, G2ABX6,
G2AC51, G2AIA5, G2ACL2, G2AIL0, G2ACV2. G2AJ80, G2AJT6, G2AE67, G2AKC2.
G2AKG7, G2AET9, G2AEX5, G2ALK2, E7IGK7, E2X021, E2WV31, E2WX08, E7IEV6,
G2AAR2, G2ACV0, G2ANL7, G2AHS3, E2WQ 2, E2WTX9, E2WSN0, E2WY17,
G2AFQ9, G2AL15, E2X0K6, G2AI95, G2AID4, G2AG87, G2ACS2, G2AEB5, E2WSU8,
G2AN92, E7IDU4, E7 4 3, E71GU9, E7I9S6, E2WYM1, G2ACI7, G2AI99, E2WSY9,
E7I4W3, G2ADE5, E2WU04, G2AMW3, E7I4C9, E7I552, E2WRJ6, E2WT52, E2WY1 ,

E7IGY0, G2ABU9, G2AGN7, G2AKR0, G2AFP9, G2AL24, E7ICH1, E7IGE1, E2WX76,
E2X0Q5, E2WYK7, E2X012, E7I3K8, E7I3N4, E7IEQ2, E7 U 9, G2AD85, E7I6G6,
G2AIL8, G2ADD8, E2WPL9, E7I8W7, E7IBB6, E2WP83, E7I4F9, E7IC59, G2AHE9,
G2ANT7, G2AEB9, G2AI25, E2X1I5, E7I5A3, E2WQL3, E7IHL4, E7IF50, E7IGS1,
E7ICI2, E7IGA4, G2AH10, E2WQ82, E2WZF6, E7I4H7, E7IEE5, E7IHS3, E2WZ84,
E2X0E1, E2WTF1, G2A999, E7IET0, G2AE93, G2ACB5, G2ACR2, E7I983, G2AAF0,
E2WRM9, E2WU01 , E7IEK7, E7IHM2, G2.ADC6, E9UKA3, E2WT27, E7IBW7, E7IHY6,
G2AF06, G2AA44, D8CHP2, D8C7J5, D8CII0, 1)7X0/ . D8CCW9, D8CEU2, D7X3M6,
D7XA58, D8CFT0, D7XB58, D7X3A3, D8CFI8, D7X3W6, D7XDR4, D7XEZ2, D8CDA8,
D8C9I3, D7XDT4, D7XDH8, D7XDP5, D8CHR0, ) 7X2 3 . D8CDB7, D8CFU6, D7X4E9,
D8CC7Q, D7X0S7, D8CHT1, D7X0T8, D7X5N3, D8CK16, D7X8U2, D7X1D2, D7XEG0,
D8C8F0, D8CLA9, 1)7X01)7. D8C6X7, D7XE24, D8CE80, D8C7 2 D7X0V1, 1)7X0/0.
1)7X792, D8CCW8, D8CCY5, D7X2R2, D8CKU9, 8 V3. D7XAH9, D7XAK4,
D7X2V0, D7X995, D8CIC4, D7XFW7, D8CF48, D7X3A4, D7X3K1, D8C8V7, D7XBR0,
D8CF52, D8CFA1, D8CHC3, D8C998, D8C9G2, D8CFS9, D8CFU5, D7XB79, D8CDS5,
D8CF17, D8CGH8, 1) 7X31 15. D8CIV4, D7XBU0, D8C9V0, D8CJ01, D8CJS9, D8CIH9,
D8CC69, D8C8N3, D8CAE6, D8CFH9, D7XFC3, D7X4F0, D7X2G5, D7XC03, D8C972,
D8CJJ7, D7XDH7, D7XEA1, D8 ILI, 1)7X2.13. D8CC19, D8CLC0, D8CEU3, D7X8 V0,
D7X8P9, 1)7X750, 1)7X762. D8CDB6, D8CL05, D7XDS2, D8CCX5, D8CHT0, D7X519,
D8CLM6, D8CIV0, D7XFT8, D7X8P5, D8CEZ4, D7X3H1, D8CJH9, D7X0A1, D7XDT3,
D8CC59, D8CLP0, D7X3W5, D8CLH1, D7X0S8, D7X590, D7XDL3, D8CI61 , D7X4A4,
D7XCE2, D7XEZL D8CFX2, D8CE1 D8CKZ8, D7X3V7, D7XA59, D7X6X7, D7X1W2,
D7X5P0, D8CF59, D8CHR8, 1)7X71.3. D7X6U4, D8CBI5, D7X5U8, D7XAHL D8CD70,
E9W7I0, E9VZ33, H4XY90, H5I3C1, 1 5 18 1 2 H4XZD9, 1151924, H4XXS4, H4Y6D3,
H4XWE5, 1 X S3. H5I5P0, H4XWN3, H4XWK5, H4XZB2, H4Y3Q6, H4YAZ9,
H4Y3L5, H4XYB7, H5I8C3, 1151927. H4Y7B1, 5 B 8, 151 1/56. H4XVW3, 5 1 24.
11513M4. 11515X9. H4Y6N7, 5 7X5. H4Y591, H4Y627, H4YAD6, H5ICI9, H4XY91,
H4XYH7, E9W2I3, E9W8B7, 1151 1/97. 5 1X7. 1151 11)4. H4Y8Y9, 1151 / 55. H4XWL3,
H4Y640, E9W2M1 , H5IB18, H4XYW7, H518R8, H4XWJ9, 114X//8. H4Y471, H5I0E7,
H4Y1V6, H4Y8H5, H5I0 4 , H4XZQ8, H5I230, E9VYT4, H4Y139, H4XWA2, H5ICI8,
H4Y3E0, H4Y562, H4Y6D2, H5I231, H5I9R7, 1151 1/69. 1151627. H4XVV6, E9W6T8,



H4XXV9, E9W2K2, H5HYX1, H4Y3Z4, H4Y395, H5I5Z2, H5I1 12, H5IBS9, H5I390,
H4Y4X0, Η5 Ϊ2Η6, H4Y3Y6, Η5 7, H5I218, H516A4, H5I0E6, Η5 Ϊ 83, H4Y8N2,
H5I6B3, H5I6X7, H4Y01 1, E9WQR5, E9W6W5, E9W782, E9W190, E9W1A5, E9W1V3,
E9WTWO, l-.v \Vi\V E9W2A0, E9W2I4, E9W8J0, E9W931, E9W2S5, E9W3J5, E9W3J6,
E9W9K9, E9W3V5, E9W3W5, E9W4A8, E9WAI6, E9VY05, E9VY K6, E9VZ36, E9W562,
E9W5E3, E9W5E6, E9W5G9, E9W5J8, E9VZK1, E9VZR4, E9W5U8, E9W5V2, E9W5V3,
E9W3W1 , E9W4H1, 5 4W9, H4Y6P4, H4Y0R2, H4Y0R3, H4Y755, H5HZ14, H5HZ77,
H5I5T3, H5I5Z8, H5ICI1 , H5ID04, H5ID66, H4XVW4, H4Y2F4, H5I0Y5, H5I0Y6,
H4Y9B5, H4XWJL H5I1A8, H5I1D1, H4Y394, H4Y9L5, H5I1N7, H5I237, H4Y3Z5,
H5I2H1, H5I2J1, H5I8R7, H4XY22, H5I923, H4XYG7, H5I3E3, H4XYR5, 14XYV4.
H4XYW6, H4XYX2, H4Y592, H4XZ86, H4Y5H4, H4XZD5, H4XZL8, H4XZS4, H5I4D1,
H4XZZ4, E9W578, H4Y8J1, H4Y0J4, H5I0R5, H4XVR3, H4Y3M1, H4Y6N8, H4Y9J2,
H5HZK2, H5I6B2, H4Y741, E9W3K4, E9W3S7, E9W8K0, E9VZ32, E9W725, E9W6T7,
E9W465, E9W7X8, E9W0G0, E9W J E9W4A7, E9W8E1, E9VYT5, E9WAC5, E9VYJ3,
E9W5W3, E9W8B6, E9W574, E9W2J4, E9W8T6, E9W7H9, E9W169, E9WA70, E9W4E4,
E9VZK2, F4U1D3, F4U3T3, F4U2X0, F4U3P4, F9HRH9, F4TT60, F4TZV0, F4U2W3,
G5T9C7, F4TR02, F4TZ69, G5T0A2, G5TBZ7, F4TW08, F4TQ83, F4TR16, F4TXQ1,
F4TRM5, F4TRN4, F4TSD7, F4TSG4, F4TYH6, F4TT48, F4TT76, F4U002, F9HTM4,
F9I286, F4TVC1, F4TUT2, F4U1R6, F4TW07, F4U216, F9HXB4, F4TWR3, F4TX00,
F4TX29, F4U3P5, F4U3R5, F9HXS9, G5TA36, G5SYH7, G5T535, G5TAK4, F4TUS2,
F4TV41, F4U1Y8, F4TR03, G5T9S6, F4U3Q7, F4TVVJ8, F4TZV , F4U0V 4, G5T3K2,
F4TZG4, F4U0V6, F4TPZ4, F4TUE3, F4U3D0, G5SXR8, F4TZ55, F4TZP5, F4TT41,
F4TT77, F4TX28, F4TXE6, F4U2W9, F4TSL8, F9HY71, G5TAD2, F4TVZ8, F4TX59,
F4U0Y6, F9HTL9, F4TQ45, F4TX15, F4U1E4, F9HT12, G5TAZ1 , F9HWW6, F9I5A6,
F4U1D2, F9I5A5, F4TTF7, F9I0D2, F9I3Y5, G5T9D1, F9HTB3, F9HVT9, F9I288,
G5TBZ6, F4TUX2, F9HS39, F4TR84, G5T9C6, F4TU22, G5SZD0, F9HTL8, F4TSG0,
F4TUS6, F4U001, F4U234, F4TZG0, G5SXR9, G5T3V2, F4TT38, F4TWU6, G5T2M6,
F4TXD6, F9I1Q1, G5T6J4, F4TZB9, F4TPS0, F4TX14, E8HFI8, E8HI12, E 8H S7,
E8H T0, E8HSM8, E8 S , E8HI76, E8HIB7, E8HIC6, E8HSW8, E8HGT0, E8HJ71,
E8HHC7, E8HML3, E8HU27, E8HMP4, E8HNT1, E8HRL6, E8HRQ7, E8HRZ9, E8HS51,
E8HSD6, E8HSD8, E8HQJ7, E8HJQ4, E8HSD9, E8HFZ0, E8HLF0, E8HSK5, E8HSW5,
E8HIY1, E8HQJ8, E8HTU5, E8HGH0, E8HU26, E8HMQ2, E8HQY7, E8HFM6, E8HSY7,
E8HR98, E8HTX1, E8HNF3, E8HNS5, E8HFR6, E8HP16, E8HLS6, E8HMC7, E8HP50,
E8HS37, E8HRD3, E8HNT2, E8HRP7, E8HFV7, E8HHY4, E8HKS6, : 8 3. E8HFI9,
E8HKG9, Ε8Η8 Γ2 E8HN33, E8HHZ0, E8HR59, E8HHN8, E8HK87, E8HR99, E8HSH5,
E8HHU8, E8HMS0. E8HJY1, E8HS47, E8HIC5, E8HLY2, E8HP35, ! 8ΛΛ 7 1. D8ACE4,
D8AA52, D8ACM0, D8A5V9, D8ACR5, D8AA31, D8A9E1, F4SFG3, F4SGZ8, F4SIG0,
F48JV9, F4SMM8, F4SNM3, F4SNU3, D8A5K9, B3HU38, F4SGS6, B3HU20, B3HWV5,
B3HU58, B3HRG5, F4SSB6, B3HU86, F4SKT0, D8A4Z1, D8AF86, B3HNE1, B3HN30,
B3HLF0, F4SFI2, D8A6C4, F4SN47, F4SM56, B3HQS2, F4SQ65, B3H 38, D8A7W7,
D8A9F1, F4SFE3, B3HNC8, Q2ACE7, B3HR99, B3HRG6, B3HS97, B3HSE5, B3HLQ1,
B3HLQ7, B3HYE5, B3HPC2, B3HU57, B3HNV0, B3HMU4, B3HSS5, B3HL38, B3HTZ7,
B3HPS5, B3HQI4, B3HUD0, B3HN31, B3HVL7, B3HXH6, B3HNC7, B3HNE2, B3HUT0,
B3HX54, B3HPT3, D8A696, D8AF87, D8A751, D8A7W8, D8A7M7, D8ACI6, D8A6C3,
D8ACS8, D8A7A6, D8A4U2, D8AD21 , D8A491, D8A944, D8A985, D8A837, D8A2L3,
F4SFE4, F4SRQ9, B3H864, B3HU46, B3HUV4, F4SNM6, F4SFF5, F4SGZ7, F4SEQ5,
F4SFX0, F4SM00, F4SG52, F4SG58, F4SJJ7, F4SJV8, F4SL02, F4SN48, F4SGA3,
F4SGA6, F4SJY6, F4SL75, F4SQC1, F4SLT2, F4S1N7, D8AA32, F4SMW4, D8A4Z0,
D8A5G2, B3HNU4, B3HT46, D8AEX3, B3HLU5, F4SFX9, D8AEB9, B3HQH9, F4SKC6,
D8AG92, F4SSD2, D8A6W0, F4SM55, F4SS93, F4SKS9, D8ADH0, B3HYG4, B3HYX9,



F4SQ52, F4SM43, D8ABL8, D8A3Y3, F4SIA2, D8A1 12, B3HL12, F4SLI6, F4SP43,
F4SPN6, B3HYH9, F4SFR5, F4SS25, B3HQM6, B3HRR2, D8AA44, F4SI06, F4SL99,
B3HV07, D8AAA2, D8ACT5, F4SF56, F4SNM2, B3HWI2, D8AFY7, D8A1B8, D8A5U8,
B3HQE4, B3HRH4, D8A7B6, B3HP 7, D8A0M9, B3HLF1, D8ACW0, F4SMT3,
B3HKY3, B3HU85, F48B5, D8A7X9, D8ACL9, B3HNB3, B3HRU1, F4SMM9, B3HQ82,
B3HWQ6, D8ADI1, D8ABP4, B3HLJ6, B3HLP7, B3HXR8 D8AAC6. B3HT77, D8AAF3,
D8AAR2, F4SGY9, B3HTM8, D8A5V8, D8AAE9, D8AGW3, D8A7W2, D8AD97,
D8ACE5, B3HTC6, B3HXX2, F4SG03, F4SL32, F4SM60, B3HNU1, D8A9E2, D8ABJ8,
F4SGR2, F4SG48, D8A5F6, B3HRV8, B3HT53, B3HPL7, E7HK31, E7HI68, E7H9B9,
E7HGD7, E7HMG9, Ε7Η Ϊ 0, E7H831, E7HJ16, E7HBG4, E7H8V2, E7HC95, E7HG44,
E7HB75, E7HGM2, E7HJL6, E7HBG2, E7HMH0, E7HD42, E7HD55, E7HMU6, E7HIC8,
E7H794, E7H7B8, E7H7G3, E7HAH0, E7H9C0, E7HK51, E7HAX1, E7H9B4, E7H871,
E7HEP4, E7HRJ9, E7HIK1, E7HLS0, E7H773, E7HL67, E7H839, E7H7B6, E7HA76,
E7HDQ4, E7HGM1, E7HFH6, E7H7L0, E7HGM5, E7HIN5, E7HL43, E7HEB9, E7HJI5,
E7HIH5, E7HMV7, E7H9K8, E7HAC4, E7HBF4, E7HHB8, E7HAE7, E7H6V3, E7H7A2,
E7HGD8, E7HMV0, E9UJS8, E7H8M8, E7 55, E7H832, E7HDG1 , E7HMM3, E7HG53,
E7H8R7, E7HAG6, E7H9D2, E7H6X8, Q07686, Q9X4L5, Q9R6R9, Q9AGQ3, Q707J6,
Q2QKQ6, Q9AGX8, Q1RPK4, A8 C4, B0ZDW2, B8ZX38, E2QGQ6, E2QPJ8, C3SER7,
C3TPS7, C7BAJ2, E2QL71, E2QM51, E2QFJ3, E2QKY9, H6URZ3, H6W8F5, H6W8F8,
H6W8F9, H6W8G5, Q6KCX5, Q9EXJ5, Q8GA70, Q8GA49, P77069, 030926, C3TKJ7,
Q65A13, B8ZX34, G4VUR1, Q6KDA3, Q83XC4, E2QL63, F8QPL6, H6W8G8, Q49JG1 ,
F2VID7, Q846A9, E2QJU0, Q47198, Q8KWG6, Q937J5, Q8GA0L Q99PX3, E2QF69,
C3TKJ0, C3SES0, Q8VW52, Q6T5B5, D5FL07, E2QNX7, Q84CN0, H6W8F2, H6W8G4,
Q8VR37, Q9RQS1, E2QE70, 087501, Q47197, Q8KXQ5, Q8KXQ7, Q47232, Q8KQC7,
Q8W61, Q9AJE0, Q9EZQ6, Q9RHN8, P77060, Q47262, Q8KXQ8, Q8VQ26, Q8VR8L
Q8VV68, Q47230, Q8VR39, Q9ALL0, Q03038, Q8GAV3, Q8KXQ9, Q8VPB8, Q9RHP0,
Q6RZ , Q8GA69, 030925, Q9RHP6, 085184, Q5WPW6, Q5WPX0, Q5WPX4, Q5WPY8.
Q643G2, Q8L169, P71223, Q49JG0, Q4FBD9, Q3ZU28, Q2TJ84, Q707C1, P77062,
Q9F654, Q643Q4, Q2HQJ7, Q47231, . 7. Q8KXQ4, Q9RHP7, Q5DY12, Q5K5Z6,
Q84CN1, Q6KCX6, Q8VV63, Q6KD44, Q6KD36, Q1ACX7, Q08JH2, Q09KH7, Q0H075,
A6MTQ6, A6MTS4, A7Y1W9, A7Y1X4, A7Y1Y9, A7Y202, A6MTV2, A8VWC8,
A8CN91 , A8CNE4, A8HP97, A8QWG3, A8QWG8, A8QWH8, A8QWH9, A8QWI1 ,
A8CND7, A8K133, B0LHQ4, B2XU25, B2MW61, B3V222, B9K6F4, E2QJ66, E2QIH2,
E2QP21, E2QP76, E2QP82, E2QKE0, C0M637, E2QPB7, C9E708, C9E , C9E720,
C9E721, E7DSS5, E7DSS6, D9CGZ7, C3T 5, C3TNU0, D2SX90, D2SXA4, D2SXC4,
D2SXE7, D2SXF3, D2SXH8 C6K7L1. C6K7L4, C6K7M5, C6K7N9, C6K7M3, C8CGJ2,
E2QDV2, E2QEI3, E2QKP7, E2QKX8, E2QM52, E2QPJ7, E2QFT3, G9G1A4, C3T J5,
Q93FB0, Q6VEG9, Q08JP9, Q157S5, G9IRC2, Q8VR48, Ρ77065, Q9E P5, Q6R A4,
A6MTR2, A7Y1Y5, F8QPL5, Ρ77064, A6MTU0, E2QFS9, E2QNC7, Q6S361, Q2WE95,
F2Y3P0, F2Y3P6, 068404, E2QKX2, G3G3Q8, G4VUR2, A9JQD1, B2MW64, E2QHE5,
Ρ96324, 052999, Q93SE1, Β8ΖΥΑ 7, C3TPW7, A8CNB0, Q4A1H1, E2QJ01, A6MTV0,
C3TFY5, C6K7N6, E2QFP1, E2QLY0, Ρ94776, Q5UDS6, E2QGK8, E2QHK1, C3SSZ7,
A7Y1Z5, Q0E834, Q8KXQ6, Q93TP3, Q8W69, B0LT96, A6MTV8, E2QEY5, C6K7L3,
D2SX61, D3K2Y7, Q47461, Q8VW51, Q4PS70, C3SDQ1, A7Y1X7, Α 7Υ205, A8QWG6,
Q8GA51 , Q9EXJ6, Q8KT10, Q9RHP5, Q5UDS2, Q2VP26, C6K7N7, C6 7P0, C9E713,
A7Y1Y1 , Q9RH85, Q47182, E2QE71, P71294, Q47631 , Q93K73, 087518, C6K7N0,
C8CGK8, E3T5W5, G9IRC1, Q643F3, Q8G9Z4, Q70Q79, Q8KU15, E2QF25, E2QGQ7,
Q3ZU04, Q6VEH0, C J8B5, C3S1H0, C6K7N3, Q9RHP3, Q83XC3, Q9X2M3, C3T9B4,
C7S9N8, E2QNX8, Q9L817, B0LHR8, C9E709, E2QDX9, Q8VPC8, Q46992, C9EH54,
F2Y3P2, F2Y3P4, A6MTM8, A7Y200, Q643I2, P77061, E2QF70, 068403, P77063,



P77066, B3VKJ6, E2QJE0, A8CNE0, A8QWH0, C3TE52, Q8GA40, Q937J4, 052135,
C8CGP8, E4W7W6, A7Y1Z2, B1P7U0, D2SX71, D9J2T5, A0SXG5, A6MTT2, Q5WPW4,
B1P7H4, C3SES5, A7Y1Z8, C3T2S1, G8GFR4, C6K7M2, H1ZXJ2, B8ZX37, C6K7M4,
A1EAA3, Q9K598, Q846B1, Q9RHP4, Q9RQ18, Q1M2T3, E2QE65, D2SXM5, E2QFI2,

E2QMG0, Q6J3R6, Q79D75, Q 8 P 15 , E2QE55, E2QG39, E2QIG3, Q8L166, A8QWH7,
Q8KWG7, Q9RHN9, Q6VEG7, E2QQ18, C3TPW8, B8XN37, B0ZDW3, Q643F7,
Q8VV66, C7TQI3, Q14F28, C6K7N1, E2QM02, A9QLI9, Q5WPY0, Q75ZE6, Q6EVL3,
C38HA1 , E 2Q I6 , C3SUZ0, E2QPI9, Q8KXQ3, C6K7P8, Q1RPI3, A6MTS2, A8CNA6,
A8UAZ0, C38ZBG, C3SQ87, C9EH47, D28X99, D5FL06, Q8VV60, Q47423, Q6VEG8,
066280, Q6Q7N8, Q7BG37, Q5WPV8, E2QI48, Q9RHP8, C9E710, B3VKH8, E2QP72,
0 8 10 1, Q643P2, Q9RHP2, E2QJV7, B0LHQ8, E2QN51, Q8VRN0, G4VUI0, F4U429,
I 49 . F4U468, F4U5C7, F4U8HL F4UGB7, F4UGS2, F4UA88, F4U683, F4U4C8,
F4U5J9, F4UGT0, F4UBL7, F4U430, F4U441 , F4U4C9, F4U4G9, F4U8H2, F4UH36,
F4U4S4, F4U5C6, F4UBL6, F4U5W8, F4U669, F4UCC3, F4UCH5, F4UCK1, F4U6W0,
F4U710, F4UD74, F4UD84, F4UDQ0, F4U663, F4UBF2, F4U7X9, F4U8L5, F4UFD1,
F4UFZ6, F4UGS9, F4U8F9, F4U787, .6 9 . F4U922, F4UB28, F4UF24, F4UBF6,
F4U8A8, F4UBG2, F4U9F1, F4UER3, F4U7F5, F4UG02, F4U5L3, F4U5J8, F4U7X5,
F4U9H3, F4UD19, F4UA89, F4UAH8, F4U7V0, F4U6N1, F4UER7, F4UEM3, F4U7G3,

F4UBK8, F4UAE5, H5EPY6, H5EI27, H5EST3, H5EBH0, H5ENFL H5EFT7, H5EG16,
H5EGJ1, H5EGY4, H5EP01, H5EP02, H5EHW3, H5EC47, H5EPD8, H5EPE2, H5EC55,
H5ECS7, H5EJH4, 5E L9 , H5EQZ1, H5ER28, H5EDU9, H5EE56, H5EE57, H5EKG0,
H5ERX3, H5EE82, H5EKL3, H5EEP9, H5EER1, H5ESD8, H5EL09, H5EF47, H5ELN3,
Η5ΕΗ Ί Ό, Η5Ε ΪΤ6 , H5EN75, H5EEI1, H5EPD9, H5EKU6, H5EBV8, H5EC34, H5ELI2,

H5EEI8, H5EMA1, H5EF04, H5EGW9, H5ESC1, H5ED39, H5EBH7, EN F 8, H5EG38,
H5ELW8. H5ER19, H5EKU0, H5ECS8, H5EC32, H5EFI5, H5ECW8, H5EKG1, H5ES99,
H5EBH6, H5EGW5, H5EBR4, H5ECU3, 5E E , H5EQS5, H5EEI2, H5EG42, 5E LWO,
H5EBW4, H5EG94, D7Z772, D7ZK90, D7ZDE5, D7ZCK5, D7ZG16, D7ZKA9, D7ZBJ9,
D7ZHM6, D7ZDY0, D7ZHD3, D7ZGF4, D7ZF74, D7ZKB7, D7Z8B0, D7Z8G5, D7ZCCL
D7ZCH0, D7ZIM2, D7ZC15, D7ZCK6, D7ZCP7, D7Z8I4, D7ZJB8, D7ZC16, D7ZA55,
D7ZGC9, D7ZLE1, D7ZDD5, D7Z9A9, D7ZA30, D7ZAD7, D7ZD47, D7ZFR7, D7ZAN5,
D7ZAS7, D7ZAS5, D7ZM23, D7ZGH5, D7ZMQ1, D7ZE85, D7ZE86, D7ZBD0, D7ZD00,
D7ZHL7, D7ZA39, D7ZD48, 1)7/750, D7ZA12, D7ZII8, D7ZME4, D7ZBW3, D7ZKD0,
D7ZG20, D7ZDE4, D7ZG03, D7ZF80, D7ZBH0, D7ZGH9, D7ZHM5, D7Z9A8, D7Z8Z0,
D7ZCA9, D7Z8C3, D7ZGC 1, D7Z783, D7ZG15, D7ZH09, D7/1)V8. D7ZJP0, D7ZBK0,

D7ZKC8, D7ZDZ8, D7ZL85, D8AZL.4, D8B0B1, D8AXI7, D8B0U5, D8B2W2, D8AZE1 ,
D8AYL4, D8B1Z5, D8B681, D8B1W6, D8B1C6, D8B896, D8B0K5, D8B214, D8B2W4,
D8B2X2, D8AYI6, D8AWR7, D8B351 , D8B7W1 , D8B2G9, D8B2H3, D8B4G4, D8B4I0,
D8B0B2, D8B0C4, D8AXI6, D8AXN7, D8B7N9, D8B897, D8B680, D8B6A6, D8B0T1,
D8B9D6, D8B617, D8AZL5, D8B9X9, D8AXP5, D8B3K0, D8AZE2, D8B1E6, D8B418,
D 8AY 1, D8B5X3, D8AX31 , D8B1Y7, D8B9I2, D8B7D1, D8B6F7, D8B108, D8B991 ,
D8AXL3, D8AYH7, D8B0A6, D8B1W7, D8B5U6, D8B3R6, D8B810, D8BA51, D8B9M3,

5. 6 . H5JTA4, H5JTJ2, H 5 0L 0 , H5K0L1, H5JUH0, H5JUH1, H5JUJ7, H5K756,
H5JUR4, 5 7F6 , H5JV76, 5 1 8, 81)9. H5JVX5, H5JW17, H5K295, H5K8E5,
H5JWU2, H5K3T2, H5K455, H5K458, H5JY23, H5JYB7, H5K5G3, H4VT31, H4VTP0,

H4VU55, H4W1 14, H4VUX7, 4V Z 7, H4VVN5, H4W1Y5, H4W272, H4VXQ7,
H4VRN6, H4VRP4, H4VYC9, H4VYP4, 14\ 'Y 0. H4VYU2, H4VZ25, H4VZ34, 1I5JV48.
H5JSW2, H5K4T2, H5K454, H5JT53, 1 5 .1 . H5JYI0, H5K163, H4W5B5, H5K6P1,

H4W1R5, H5JWVV5, H5JWW9, H5JT84, H4VRR5, H5JXG8, H4VYI3, H4W1R2, H5JUX5,
H5K8E6, H5K1M9, H4VUL9, H4W480, H4W2E4, H4WR5, H5JW30, H4W1F6, H5JY55,
H4VTZ4, H4VZY5, H4VUJ5, H5K6V2, H5K1J5, H 5 0 W 5, 114VS02. H4VUM3,



H4W3W3, H4VTI4, H4VUG3, H5K3T3, H4VU49, H4VSY8, H4VUH0, H4W582, H5K133,
H4VZR2, H5 3 , 5 857, !!4Vi;48. H4W287, VR5, H4W1F7, H4VRD4, H4W5B6,
H4VT97, H4VTF9, H5JZH3, H4W4J3, H4W4F0, H4VSY7, H4VTF8, H5K3K1, H4VRM4,

4V i . H4W1R0, H5JWR7, H5K2U9, . H4VRM3, Z33. H4VU36, H5JW35,
H4VYD0, H5JT51, H5JV49, H5JXI5, H5 27, H4W0F7, H4VS30, H4VWX3, H5JXH2,
F3U6V8, F5M8S0, F5M8U4, F5M670, F3U5N5, F5M9C3, F5M663, F5M9K7, F3U8I2,
F3U5K9, F3U6U4, F5M8T2, F5M9T4, F5MAL1, F5MB64, F5M605, F5MBJ7, F5M701,
F5MCP3, F5MCX2, F5MCX8, F5M7T3, F5M8F6, F5M5U7, F5M6G7, F5M8T6, F5 8C0,
F5M964, F5M7S2, F3U6D3, F5M9C4, F5MB F3U7J1, F5M8S1, F5M6F2, F5M6H1,
F5M8J8, F3U831 , F5M6L5, F3U7I5, F3U5N6, F5M749, F5MAZ6, F3U5D7, F5M6H5,
F5MCW9, F5M8N1, F5M9E0, F5MCH7, F5MD39, F5MAQ4, F3U590, F5M622, F5M669,
F3U740, D8AHJ5, D8AJ83, D8AVX0, D8AMM7, D8AR24, D8AND0, H5DI 5, H5DQ44,
H5DD03, H5DQE7, H5DD93, H5DDA6, H5DDB4, H5DDQ1, H5DKK7, H5DEL.0,
H5DEP0, H5DSD5, H5DSD6 H5DLB1, H5DF78, H5DFA4, H5DLG2, H5DSY0, H5DFN6,
H5DFP8, H5DFR2, H5DFVV6, H5DFW7, H5DGK7, H5DGQ5, H5DH28, H5DN90,
H5DH98, H5DHK5, H5DHX9, H5DP86, H5DIH1, D8AQP2, H5DM26, H5DFV4,
H5DPQ2, D8API3, H5DLB0, H5DGN2, H5DP49, H5DJY1, D8ANK7, D8AKP2, H5DD91,
H5DET9, H5DDG3, H5DPP9, 5DS 4, H5DHC1, H5DLS8, H5DSG3, H5DDD6,
H5DL77, H5DRR4, H5DSP8, D8ALU7, H5DLX6, H5DTJ7, H5DFX3, H5DMML
H5DGQ9 D8ATF5, H5DDG4, H5DDS5, H5DPP8, H5DDF7, D8AR03, H5DHV8,
D8AQY4, H5DEK9, H5DJM7, H5DP87, H5DL83, H5DHW3, H5DD47, H5DIY1, H5DJZ9,
H5DF79, H5DIS2, H5DM34, H5DF03, D8ATP2, D8AJ09, D8ANT5, D8AKI5, D8ARY9,

8 V . D8AJ59, D8AJ84, D8AQP3, D8AQQ6, D8ARJ4, D8AMM8, D8AN42, D8ARV7,
D8AR23, D8APU5, D8AHN3, D8AQU6, D8AIC9, D8ALT1, D8ALJ7, D8ALUS,
D8AMN6. D8AQN8, D8ALY4, D8API2, D8AST7, D8AW5, D8ARW5, D8AKQ0.
D8AU89, D8A C9, D8AHI2, D8AN12, D8ATF4, D8AIZ8, D8AR1 1, D8AHT4, D8AUB0,
D8AS89, D8AJH2, D8ANP1, D8ARQ2, D8AN38, D8A 3, H4K1B5, H4KA51, H4JY66,
H4JY84, H4 1Q0, H4K0Z9, H4JWT5, H4JXC5, H4K8U2, H4JY22, H4K2N3, H4K792,
H4K629, H4JY92, H4K4T1 , H4 166, H4K558, H4K559, H4K2J2, H4JXI2, H4JXH4,
H4JYB2, H4K4T7, H4K4X6, H4K550, H4KBG5, H4JZR4, H4K5S9, H4K072, H4K6D8,
H4K0M4, H4 0Z7, H4K1B9, H4K1M7, H4K1N6, H4K821, H4K2E0, H4K2W9, H4K3N1,

4 908, H4 909, H4K001, H4K9I7, H4K0R1, H4K8H6, H4K190, H4JY67, H4KAP9,
H4JXI3, H4JZK4, H4K2B6, H4K2J3, H4K6W7, H4K705, H4JYG4, H4K083, H4K1N0,
H4KBI2, F1XZQ2, F1Y057, F1Y9S8, F1YBV3, F1YAT7, F1Y191, F1Y1N7, F1YD25,
F1XYL9, F1Y4X2, F1Y058, F l Y803, FSYBV5, F1Y6J1, F1YCQ6, F1Y6K8, F1Y6S4,
F1Y0X5, F1Y708, F1Y7C7, F1Y183, F1Y1Q7, F1Y7X2, F1Y7X3, F1Y865, F1Y3F4,
F1Y9Y2, F1YAF4, F1YAG4, F YAK1, F1YAT6, F l YAZ5, F l YB45, F1XYL8, F1XZ13,
F1Y5H4, F1YC41 , F1YC47, F1YC58, F1XZB7, F1XZQ3, F1Y5Y9, F l YC l , F1Y843,
F1Y0X6, F1Y467, F1Y5L5, F1YC95, F1XZ9L F1YCI9, F1Y9S7, F1YAF8, F1YDH8,
F1YD27, F1Y1S6, F1Y694, F1Y024, F1XZL9, F1Y61 , F1YAA4, F1Y8D7, F1Y8U6,
F1Y825, F1YD24, F1YAS7, F1YC45, F1XZB2, F1XZW7, F1YBV2, F1YAY8, F1YB41,
F1YDJ3, M Y264. F1YB18, F1Y184, F1Y8Q7, F1Y1R5, H4TAD3, H4TEU8, H4T5U3,
H4T638, H4T6I7, H4T7V4, H4TD93, H4T2X9, H4T271, B3IEU0, H4TA05, H4T9Z9,
B3IN77, B3IPM7, H4TCL3, H4T3Y8, H4TC39, H4TFV4, H4T4I3, H4T6V4, H4TGJ1,
H4T2J8, B3IN85, H4TB08, B3IM27, H4TEF6, H4TEF5, H4TGI3, H4T5C5, H4T6T0,
H4TAC4, H4T6B5, H4T640, B3IR44, B3IR47, B3IGF3, B3IGF4, B3ILF0, B3IF50,
B3IN78, B3IQE2, B3IK46, B3IHL2, B3IHL6, B3IFG6, B3IKU8, B3I U9, B3IE54,
B3IGR6, B3IM26, B3ISH2, B3IH66, B3ISP9, B3IE07, B31L48, B3INZ7, H4T4P6,
H4TDH8, H4T7N8, H4T1Y0, H4T2K9, H4T2L7, H4TF49, H4T2N7, H4T982, B3IL70,
H4T9P7, H4T9V3, H4TGJ0, H4T425, H4TGX7, H4TGZ7, 5. H4T4W3, H4T519,



H4TBA7, H4TBA8, H4T5L9, H4T5U8, H4T641, H4T691, H4TC V2, B3IGM9, B3ISZ0,
H4T2F3, H4TA46, i 4 SX V3 . B3IES6, H4T5T0, B3INF9, B3IFL3, B3IG22, B3IL94,
H4T4W2, H4T6T3, H4T6Y9, B3INB6, B3IG14, H4T252, H4T821, H4TCV7, H4T7L2,
H4T5UL B3IHH7, B3IKM4, B3IPR0, B3IG41, B3IFK0, B3IG01, B3ILB1, B3IPM8,
H4TAD4, B3IFB5, B3IKA5, B3IJ68, H4TFG3, H4T424, H4TBJ4, B3IFG5, B31M19,
H4T272, H4TCF3, H4T8D9, H4TDU1, B3IMK9, B3IQV3, B3IQH4, B3IG02, H4T5B4,
H4T6J1, B3ISI4, B3IL38, B3UD2, B3IFB3, B3IHM3, B3II05, Β3ΪΗ Ρ8, B3 PZ4 B3IM87,
B3INZ0, B3IET9, H5L5D1, H5LAZ9, H5LBD1 , F4T8B2, B3ALD2, H5L8C6, H5L2S9,
1 5 .5 4 . H5L8C5, H5LBW9, F4T367, B3AQD0, H5LCW4, B3AHX1, B3AU82, F4T4M4,
B3AHW2, B3AJH2, H5L3T9, H5LEN2, F4SZR6, B3ARM5, H5L2S8, F4T7A1, F4T0Q8,
H5LC95, F4SWM8, H5L5Q5, H5L437, B3ANX8, B3AJH1, B3ATJ5, B3AIP6, B3AFR3,
B3AKP4, B3AQC9, B3AQD2, B3AJU5, B3AK97, B3AU72, B3AIE0, B3ALS0, B3AKR7,
B3AG58, B3AH92, B3ANX7, B3AR97, B3ASC9, B3AHX0, B3AR51, F4SWE3, F4T234,
F4T6S5, F4SZR7, F4T368, F4ST17, F4ST37, F4ST45, F4SV69, F4SZW5, F4T029,
F4T0H2, F4SVG2, F4SXH0, F4SXH6, F4T0Q7, F4T120, F4T155, F4T2X6, F4T4S5,
F4T4L1 , F4T8B1 , B3AI70, F4SV80, H5L4F0, F4T0Z8, H5L3M5, H5L2N4, H5L8N8,
H5LBD2, H5L2U2, H5L2X0, F4SW96, F4T7B6, H5L3M6, H5L3S8, H5L423, H5L4B5,
H5L4L2, H5L4M3, B3AJV7, H5LBX4, H5L5S6, H5L5S9, H5L6G3, H5LCW3, H5LDF2,
H5L7F5, H5LDS6, H5L7X0, H5LE87, H5L8N1, H5LEQ6, H5L2J1, H5LF41, H5L901,
H5L912, F4T023, H5L5M1, H5LES2, F4SZC1, F4T4W9, B3AIA8, B3AKU7, B3ARW2,
B3ASE8, B3AGQ8, B3AR87, B3AIW4, F4SZN0, H5L3Q0, H5L8S5, B3AH76, F4SVU3,
F4SVY9, F4SWU9, B3AK95, F4SUP4, F4SXW3, H5L4X2, F4SVT5, B3AW49, B3AL0L
B3AMQ5, F4ST18, B3AJA9, H5L3U0, H5LB49, F4SU88, F4T4B5, 5 . 40. B3ALCL
F4SWD3, H5L4B6, H5LAM3, H5L911, H5L2V0, H5L3U4, B3AKN 8, B3AW1 1, B3AMQ6,
B3AUS3, B3ALD H5L8G9, F4ST64, F4SUP3, F4T7I3, B3AL46, H5L996, F4T097,
F4T361, B3AH38, F4ST29, B3AP08, F4SXT7, F4T3G8, F4STK0, F4T0H6, B3AN54,
B3ARI2, B3ASD7, B3AUS7, F4SVA4, F4SVW7, F4T351, B3AL1 1, B3AL05, B3A H3,
B3AP25, B3ARM6, F4T019, F4T2U1, F4T4A7, F4T555, B3AM39, B3AJK6, B3AGB3,
F4T684, F4T6 5, B3ALI0, B3AS77, E9TZC3, H5FDN0, H5FDR2, H5FJT4, H5FHT7,
H5FP60, H5FBR7, H5FI42, H5FBT0, H5FCB5, H5FE30, H5FKF6, H5FL82, H5FFC5,
H5FCS5, E9TTQ1, E9TTV4, H5F9H1, H5F9T2, H5FA35, H5FGB2, H5FGH8, E9U0Y8,
E9TPC5, E9TXC0, H5FH59, H5FNL6, H5FB85, E9TRQ7, E9TSW6, H5FMT4, H5FAY0,
H5FNM4, H5FC75, H5FBE8, H5FNM3, E9TUGL H5FJG4, H5FCD5, H5F9R0, H5FMR2,
H5FDT2, E9U3G9, E9TRK0, H5FGQ7, H5F9L6, H5FDT3, H5FEG1, H5FCU8, H5FGB3,
H5FMI7, H5FH49, H5FFN8, H5F9V3, H5FCC9, H5FD45, H5FJG5, H5FAY1, H5FD22,
H5F9R1, H5FH58, H5FD26, H5FLW5, H5F9S4, H5FB09, H5FIQ7, E9TXC9, E9TTS2,
E9TZA2, H5FJ84, H5FLV1, H5FDV7, H5FJS6, H5FCC8, H5FCV1, H5FKY3, H5FJS4,
H5FGV2, E9TQ57, H5FGR3, E9TZA3, E9U0Y9, E9TPQ0, E9TPT6, E9TW44, E9TPY4,
E9TQ58, E9TXD0, E9TXG0, E9TRW8, E9U4H9, E9U4P0, E9TSI9, E9TYJ7, E9TPD9,
E9TSJ3, E9TX31, E9TZ00, E9TZZ8, E9TTB5, E9TZY0, E9TSE2, E9TY69, E9TWS1,
E9U429, E9TRI6, E9TVU5, E9U2T9, E9TPU5, E9TVL1, E9TW95, E9TZB5, E9U0F1,
E9TQ66, E9TV63, E9TVD9, E9TX71, E9TW37, E9TW90, E9U4S0, E9TQS2, E9TTS3,
E9TTQ0, E9TU44, E9TWF7, E9U2D6, E9TPE6, E9U3G8, E9TPJ9, E9TUB0, E9TUG0,
E9TQU7, E9TU50, E9U082, E9TRT9, E9TWM0, E9TSS9, E9TSW7, E9TR18, H5G8D8,
H5GL26, G7QEP2, H5G9A8, H5GCT4, H5GHD2, H5GAK9, H5G8U6, H5G6V2, H5G76I ,
H5G936, H5G Q3, H5GDK4, H5GE46, H5GI02, H5G991 , H5GJX2, H5G9A4, H5GL25,
H5GF00, H5GGPL H5GEM1, H5GBT2, H5G6X9, H5GA73, H5GHC9, G7QEJ3, H5G8T6,
H5GFG6, H5GKL0, H5G8D9, H5GJM7, H5GE40, H5G707, H5GAL3, H5GBF0, H5GBK8,
H5GBK9, H5GII9, H5GIJ0, H5G6P5, H5G6Y7, H5GJN5, H5GJW5, H5GJX3, H5G7W0,
H5G7W1, H5GKF3, H5G870, H5GEM9, H5GEN0, H5G9M3, H5GA69, H5GG86,



H5GCJ0, H5G8G4, H5GAM7, H5GBB6, H5GH09, H5GDQ0, H5G9A3, H5GEA4,
H5GA14, H5GDK5, H5G6V3, H5GKJ5, H5G809, H5GHC8, H5GH08, GGS8,
G5WNE2, G5WNI0, G5WLX4, G5WSV0, G5WP98, G5WIU7, G5WJ46, G5WNG1,
G5WQ77, G5WV26. G5WRX9, G5WVB4, G5WKA6, G5WXZ6, G5WQR3, G5WQX1,
G5WQY1, G5WNE3, G5WNF3, G5WR98, G5WX78, G5WRM0, G5WRP5, G5WRW6,
G5WPI6, G5WPU1, G5WSM0. G5WIM0, G5WQ27, G5WQ66, G5WQ81, G5WJ45,
G5WJR5, G5WU39, G5W 9, G5WLC4, G5WVG0, G5WVL3, G5WWD3, G5WVB5,
G5WMR3, G5WP97, G5WV16, G5WQL1, G5WXZ5, G5WN62, G5WIU8, G5WLV2,
G5WPC8, G5WL05, G5WWW6, G5WV25, G5WVK9, G5WVP7, G5WQH7, G5WJ49,
G5WQ76, G5WRJ7, G5WRP2, G5WLD0, G5WLY9, G V A 7, G5WSP7, G5WM63,
G5WT87, G5WRW2, G5WSV1, G5WVL9, E3XLQ5, E3XMN8, E3XSE2, E3XLN5,
G1YHZ7, G1Y7B5, GlYBBl, E3XLK9, G1Y880, G1YBZ6, G1Y4Z1, G1YFP8, E3XUP6,
E3XV15, G1Y6FI1, G1Y6P0, G1Y6W2, G1Y7A2, G1Y7P2, G1YDM2, G1YDM3,
G1Y7R7, G1Y868, G1Y8N 1 G1Y958, G1YA22, E3XSK9, E3XTS0, E3XSY0. E3XGH2,
E3XGY6, E3XP61, G1YGL2, G1Y595, GIYI05, E3XJ72, E3XNE3, E3XV 7, E3XUJ6,
E3XJX2, E3XFIY0, E3XUX9, E3XVU5, E3XR81, E3XR91, G YI06, G1YBZ5, G1YU5,
G1Y615, G1Y616, G YT , G YT 8, G1Y6A8, E3XIG2, G1Y8R0, G1YBB2, G1YBM6,
E3XML6, E3XVE7, E3XR85, E3XQD5, E3XRC9, E3XKW8, Gl YDX7, E3XKX6,
G1YBY7, G1Y51 , G1Y643, G1YES2, E3XLB7, E3XML9, E3XUE1, G1Y763, G1YF73,
G1YG94, G1YBF6, G1YFP9, G1YBR0, G1YH24, E3XUE5, G1Y4Y3, E3XTF8, E3XQD4,
G1YBM3, E3XKX5, G1Y6R3, E3XUP8, E3XR24, E3XLG6, G1YHB0, E3XLM2,
E3XMB0, G1Y B9, E3XLM7, G1YD63, G1YDY0, G1Y6X5, G1Y973, G1YBN2,
G1YCK3, G1YD39, E3XRW9, G1YDE2, E3XU00, G1YIF3, E3XIY3, E3XKF7, G1Y9H6,
G1Y7B4, G1Y7E9, G1Y7U3, E3XJF4, E3XSE1, E3XUH1, G1Y7U0, E3XHS1 , E3XQC6,
G1YH87, E3XMM5, G1YDX5, E3XVF8, E3XLL0, G1Y6N9, G1Y9Q4, E3XN82,

3XV A H5B910, H5G4V9. 4 Y52. D6IUY4, H4V6M6, G2CHN4, G2CEI7, H5G4W0,
5G T0, FZ , H5FSJ4, H5B8G8, H5G2H0, I 4Y 2 . H5B7Q4, H5FQ35, H5FQT8,

H5B6Q5, H5FZ83, H4UYV3, H4V6T2, H4V9Z1, H5B5V2, H5B7E2, D6IJF3, H5FYY8,
H5FUL8, FT 6, H5G235, H4UUR5, H4V4B7, H4V3F4, 4Υ8Χ2. H5G4J2, D6IRK8,
H4V6U6, H5FSX2, H5FY48, H5FZH6, H4V2C5, H5FRT9, H4V0Q0, H5B941, H5BBW1,
H5FUG4, H4UZX4, D6IIM9, H5B7S9, H5B483, H5B6E2, H5FQW2, H5G0T1, H5BBP8,
H5G5T6, H4UV40, H4UV60, H5B6B6, H5FYT0, H5BFN2, H5FU 9 H5FQ56, F4V4A2,
F4UZB0, H5BJK0, H5BI49, H5BIL4, H4UUZ6, H4UVH5, H4V028, H5BH51, H5FS59,
H5FYI6, H5G4Z9, H4V5M4, H4V607, H5B4L8, H5FQ48, H5FTA0, H5B7V2, H5FTP9,
F4V180, 4Υ43 H5BB40, G2CFE8, H5BES0, H4V9U9, H5G362, H4V3J5, H5BAA9,
H4UWRL F4UXU7, H4V3S8, H5B4C9, H5FTR1, H4UYS9, H5B8F4, H5BFN3, H4V004,

5BJ 6, H5FSU7, H5B4H3, D6UF9, F4UXR3, 5BB 4, H5G5J9, G2CMX9, H5B507,
H5FPZ1, H5B5Y7, G2CF73, H5FTW2, ! !4i,YV7. H5FSU6, H5G1G1, H5FQ77, D6IPW4,
D6IWT7, D6IP60, D6IP82, D6IRK9, D6IUW9, D6INA2, D6IS83, D6IUK6, D6INZ0,
D6US7, D6IVG8, D61K44, D6IK64, D61PT0, D6IND5, D6IPW5, D6 LD , D6ILD2,
D6IPR0, D6IT03, D6IMD5, D6IJF8, D6ILX0, D6IT79, H5BBV5, H5BIA5, H5FRT8,
H5FYI5, H5FS60, H5B652, H5B6B5, H5G5C3, H5BCH0, H5B , H5FSQ8, H5FYZ4,
H5G5F4, H5BJK7, H5FZG7, H5G5T8, G2CEY 4, G2CF28, G2CFE0, G2CST5, G2CSV7,
H5B71 1, H5BDB5, H5FTI9, H5B7E1, H5B7E7, G2CT82, G2CFP3, G2CGI0, G2CGI1,
G2CGK6, G2CGR9, H5FTR2, H5G078, H5B7V5, H5BE43, H5FU44, H5FU95, H5FU96,
H5FUB4, H5FUB5, G2C 1, G2CNN4, G2CPE6, G2CIL1 , G2CIL2, H5BET0, H5FUL3,
H5G1F1, H5G1P2, H5BFA4, H5BFA5, F4V1U3, F4V . G2CIW3, G2CPZ2, G2CJ13,
G2CQC1, G2CJ91 , G2CJA5, G2CQN7, G2CQP0, G2CQV7, H5G1V5, 5i ' V 9. H5FW12,
H5B9N5, F4V8W2, F4V300, F4UX42, F4V3Q2, G2CR74, G2CRD0, H5FPC5, H5FPD3,
H5FWA2, H5BGF5, H5FPU7, F4V5U0, F4V4S3, F4UXT0, F4V3Z0, F4V3Z4, F4V494,



G2CK57, H5FQ34, F4UZM4, F4UZV5, G2CEH9, H5B4H5, H5B4J6, H5BHD7, H4UVM9,
H4V2A4, D61RV6, D6IVT0, F4V0C4, 4V0 6 F4V 3, H4UWG9, H4 W 4, H4V318,
H4V319, H4UX36, H4UX75, H4UX86, H4UXH6, H4V9Z0, H4UXX5, H4UY87, H4UY88,

4G5 H4UYQ3 H4V527, 4 , 25. H4V5SL H4V608, 4V . H4V6BL H4V6B2,
H4V703, H4UV39, H4UV81, H4UVK2, H4V1T3, H5G3X8, H5BBK3, H5BHZ0, H4V369,
G2CMJ3, H5BF16, D6IK56, D6IP09, G2CSA3 H5B5V1, H4UY93, H5B4I8, H4V6B5,
G2CFG9, G2CHN3, H5B531, F4V005, H5BFN6, F4UX43, F4V3Z9, G2CLN6, G2CMJ9,
F14UZA6, H5B7C8, H5G2G7, G2CIY7, H5B6S0, H4V8U8, H5FT87, G2CQC0, H5BC59,
11 SZ . D6IK82, D6IUB9, D6IMY7, D6IR76, D6IRV2, D6IUY3, H5G2G5, F4UZS7,
F4UXI7, F4V749, F4V685, G2CLX4, H5FPD4, G2CH71 , H5FXE0, H5FS91, H4V3E8,
D6IMA7, D6IUZ8, D6INU2, F4V8G9, F4V7K0, H4V8B5, F4V7C6, G2CIV5, G2CEG4,
G2CEI6, H5BCG1, G2CMN9, H5BCG9, H4UWG8, H4UY75, H5G234, H5B8F0, D6INA1,
D6IPN4, D6IRW2, F4UYN2, F4V7C2, 061X43. D6IS74, F4UXS3, I 4V6P6. I 4V4Y
G2CHN8, D6IK04, D6IMB3, G2CMX0. D6IVDL D6IP68, D6ILM7, D6ILG2, F4UZD1,
F4V1 W5, F4V0Y4, F4V3U6, G2CLN7, D6IMG2, D6IQX4, D6IS82, G2CJ16, D6IJVV4,
F4UXI9, I 4V0/ . G2CI32, G2C 8, G2C W8, D6IKL7, F4V999. F4UZA9, G2CH02,
G2CQN6, D6IV1 1, G2CTE5, G2CQ37, F4V0K2, G2CR61, D6IJA0, D6IS00, F4V1Y1,
F4V214, G2CMD3, F4V4A1, F4V73 G2CH , D6IJS8, F4V5C2, G2CLU2, G2CMX8,
G2CSM1, D6IMG6, D6IX44, D6IWH4, D6IKI7, D6IST0, D6ILL7, F4V5J6, F4V686,
G2CJ87, G2CF74, D6 L0, D6IVH2, D6IRQ3, D6I 45, D6IIP4, D6ITI1, H5MSV2,

SV3. H5MSV8, H5MT69, H5MZ60, H5MZG9, H5MZH2, H5MTW6, H5MTW7,
H5MUA2, H5N0E1, H5N172, H5MV20, H5N208, H5MPWL H5MPZ0, H5MW98,
H5MWH6, H5MWI4, H5MQ73, H5MX56, H5MRF8, H5MYG6, H5MPU8, H5MTC5,
H5MZG8, H5MW64, H5N0E0, H5MRF9, H5MTL6, H5N2X5, H5MWI5, H5MZW5,
H5N2Y2, H5MQZ6, H5MRI3, H5MTK1, H5MPK8, H5N1I7, H5MRN2. H5MRP4,
H5MSC5, H5MYM7, H5MTA1 , H5MW06, H5MVF9, H5MZ61, H5MPW9, H5 R27,
H5MPQ3, H5MX55, H5N0U9, H5N1Y4, H5N2Y3, H5MSU0, H5MPU6, 5 V8,
H5MXB3, H5MSK9, H5MT76, H5MQZ5, H5MS93, H5MW70, H5MR89, H5MTJ7,
H5MTC8, H5PUD5, H5Q8U4, H0QE87, H0QAH7, H5PVL7, H5Q084, H5Q8K4, H5PXD1,
H0Q804, H5PXS6, H5PXD5, H5Q3P8, H5Q104, H5PVU2, H5PYG9, H0Q6Y4, H5Q103,
H5PXU3, H5Q8P9, H5PZ24, H0Q9Y7, H5PWY9, H0QCZ8, H5Q933, H5Q0Z5, H0Q610,
H0Q9T0, H5PWD7, E7JJ39, E7JJ40, E7JED4, E7JLQ3, E7JM29, E7JM35, E7JP00,
E7JQJ2, E7JQJ8, E7JQL0, E7JSF5, E7JH33, E7JMG0, E7JEV2, E7JG12, E7JHD0, E7JHF6,
E7JHJ8, E7JIQ3, E7J 0, E7JND3, H0QCE1, H5PVL6, H0Q9Y3, H0QDJ8, H5PYD2,
H5PYN0, H5Q618, H5PU24, H5PU32, H5PU51, H5Q6J4, !5Q6V7. E7JFT2, H5Q7C9,
H5PV53, H5PV88, H5PVE9, H5Q1K3, H5Q0N1, H5PVP2, H5Q845, H5Q852, H5PW3,
H5PWE3, E7JHP0, H5PWM4, H5PWZ9, H5PX76, H5Q3E6, H5Q3Z3, H5Q407, H5Q492,
H5Q491 , H5Q4J8, H5Q4J9, H0QAM2, OQ AR O, H0QAZ7, H0QBL3, H0QBS9, HOQBV!,
H5Q0Q1, H0Q6D8, HOQCBO, H0QCD5, H0QCM6, H0QCQ2, H0Q6W9, H0QDG3,
H0QDG6, H0QE83, H0QFJ2, H0QFR9, H0QFT4, H0QAH8, H0QE84, H5Q8Z3, E7JP01 ,
E7JRA8, H5PV54, H5PW86, E7JMGL E7JP09, H0Q703, H0Q8D0, H0QCG2, H5Q536,
E7JIM6, E7JPI2, H5PXT0, E7JHBL E7JHF5, H0QC09, H5Q8U2, H0QBL4, H5PXA8,
H0Q9S7, H5Q853, H5Q3B8, H5Q310, H5Q916, H0QDH2, H5Q31 , H5PWC5, H5PX83,
H5Q246, E7JES7, E7JPC6, H5Q355, H5Q3B2, H5Q4K2., E7JKG9, H5Q002, E7JK26,
E7.1PD0, H5PWD8, H0QAD6, H0QAY7, HOQBNO, E7JRA9, E7JGD1, H0Q7D3, E7JLD6,
E7JR32, E7JGY9, H0QC61, HOQFQO, E7JR 0, H0Q6X0, E7JPM5, E7JIX2, E7JMQ7,
E7JL67, H0QBS8, E7JH30, E7JHE3, E7JJI5, E7JPC0, E7JMT9, H0QCA9, E7JFM3,
E9ULY5, H0QBZ9, E7JHD9, E7JP81, E7JGB9, E9UM21, H0QCB4, H0QAZ5, H0QC99,
H0QF89, E7JMH8, H0Q915, E7JR59, H0Q6M2, E7JH14, H4IAN9, H4IAR2, H4WWF7,
H4I8H4, H4WYU8, H4WM40, H4WR80, H4WWY4, H4WQ40, H4IDQ2, H4WMC5,



H4WYF0, H4I9IL H4WLX7, H4I8V8, H4IAA1, H4II65, H4I8Z5, H4WN19, H4WT06,
H4WLR2, H4I9Y9, H4WY28, H4WSD9, H4WQQ4, H4WKZ0, H4WNN2, H4WKK8,
H4ID16, H4I845, H4WWZ8, H4IDA1, H4IH 3, H4WLW9, H4I9M9, H4WP18, H4WYG6,
H4WN20, H4IAW4, H4I9A6, H4IED3, H4IFL7, H4WZD6, H4WPQ7, H4I6G3, Η4 Ϊ825,

4 L 18, H4WQM4, H4WQW3, H4WRQ1, H4WZG0, F14WTK5, H4WTW9, H4WU50,
H4WU59, H4X087, H4I9K5, H4I9N3, H4WUU9, H4WVK1, H4WVK2, H4WW7,
i I4\VVV8. 4W W5, H4WQ22, H4WWE3, H4W U0, H4I9Z5, H4IA08, H4IGF1,
H4IGR2, H4WLL9, F14WLZ8, H4WM41, H4WNB6, H4WP31, H4WP36, H4IAB3,
H4WPF1, H4IAW5, 4 HG8 4ΪΒ72, H4IHN2, H4WX53, H4WPW2, H4IC40, H4WPK4,

4 IT4, H4I6C1, l4\Vf.Y6. H4WP32, H4I6G4, H4I6H6, H4I6U3, 4 )92. H4IDA0,
H4IDI3, H4IJT1, H4IDP6, H4WPWL Η4Γ7Μ7, H4IKE2, H4IKL9, H4WTG0, H4I6L0,
H4WTS0, H4IF21, H4I9A8, H4WLV5, H4WNP2, H4WPK1 , H4WU60, H4WZ56, H4I6I1,
FI4IKE1, Η4 50, H4WL75, H4WN54, 4X0 )3. FI4I6I9, H4WL76, !4\VXXv. H4WTG7,
l i4 3. H4WPH8, H4I9Y6, H4IAY4, H4IG67, H4I8G3, H4IKD4, H4IJC9, H4WKY9,
HIFIGO, H1FIL9, H1FIQ1, H1FJ95, H1FQK5, H1FDV3, H1FEG0, H1FEQ3, i V I A .
H1FFC3, H1FLL4, H1FLT8, G2EZF7, H1FG30, H1FGM3, H 1FG 6, H1FMQ9, 1F 6,
H1FH35, G2F7X6, H1FHD9, H1FKC7, G2F5R9, G2F424, G2F873, G2F8U9, H1FGW8,
H1F1B2, G2F4Y7, H1FE32, G2F0Z6, H1FDW6, H1FQZ8, F H7, G2FAE8, H1FF91,
H1FGV4, H1FQE4, H1FHV6, H1FQN3, G2F5A8, H1FFN7, H1FPH6, H1FE58, H1FGU5,
H1FLK5, G2EZ74, G2F7S0, G2F4R6, H1FGD3, H1FH54, H1FK25, H1FG18, H1FNQ3,
G2F 17, H1FJ55, H1FQG5, 1F U 8, G2Fl 0, G2F1F5, H1FFM6, H1F1N2, H1FJR4,
H1FIK9, H1FMC1, H1FMW6, H1FKZ8, H1FH43, H1FGH7, H1FNT1, H1FGU8, H1FIL3,
H1FL61, H1FGK1, H1FHU9, H1FDV2, G2EYS9, G2EZ63, G2EZT7, H1FLA1, G2F077,
G2F4Y4, FI1FG29, FI1FG34, FIIFGDI, G2F5A9, G2F7D5, G2FAH0, G2F1W7, G2F5K9,
G2F7S1, G2F7Y9, H1FHH6, G2F8X5, G2F3U0, G2F4J0, G2F6T5, G2EXV1, G2EY60,
G2EZG7, G2F104, G2F874, G2EY94, G2EZ78, G2F0W2, H F B3, G2EZU1, 1FL 2,
G2F199, G2EZ24, G2EZ73, G2F7P7, H1FGD4, 1FL 6, G2F5R7, G2EZF9, FL1FL97,
G2F667, G2F3Y0, G2F4P7, G2F688, H1FH53, G2F5S0, G2F7T7, G2F4J3, G2F4L6,
G2EZT1, H1FQN4, G2F6W4, H1FFX8, G2EYT9, G2F1 16, G2F4P0, G2F3H6, G2F1W3,
H1FF90, G2F376, G2F4Y8, G2FAE7, G2F157, G2F4A7, G2EZP5, G2FAB2, G2F423,
H1FPH5, E9XPB0, E9XQI8, E9XR65, E9XRY1, E9XKQ4, E9XLE5, E9XGN2, E9XKA0,
E9XQG4, E9XR56, E9XNV1, E9XMA1, E9XTY8, E9XQE4, E9XNV2, E9XHV2,
E9XPB1, E9XQ51, E9XR57, E9XNG1, E9XKR3, E9XL37, E9XS57, E9XTC9, E9XMB6,
E9XMF3, E9XML7, E9XMP0, E9XGD3, E9XMR2, E9XTW8, E9XNF1, E9XTY6,
E9XN64, E9XL31 , E9XN26, E9XGN1 , E9XV14, E9XR88, E9XMC2, E9XP72, E9XLE4,
E9XRW4, E9XTW9, E9XJY5, E9XML4, E9XQI7, E9XL90, E9XKZ0, E9XTS2, E9XL40,
E9XH 5, E9XQR8, E9XQV6, E9XMR9, E9XS04, E9XGY8, E9XIZ7, E9XQH6, E9XTW3,
E9XK99, E9XKQ5, E9XQV5, E9XNR8, E9XGV9, E9XUN8, E9XI81, E9XKJ8, E9XLG5,
E9XP15, E9XQH2, Ε9ΧΓΝ4, G4PUF4, G4PQZ7, E6BBA0, G0FAG4, G0FDC8, GOFCGO,
G4PUS4, G0FC25, G0F434, E6B0C8, E6B854, G0F914, G0F6W5, G0F6I2, G4PNQ2,
E6B7V1, G0FDQ2, E6AZI9, G0FF01, G0FGL7, G0FF92, G0F2D1, G4PUH2, E6B2B1,
G0F892, G0FC26, G0FA83, G0FB11, E6B7V0, E6BC74, E6B975, E6AZH6, E6B712,
E6B8H8, E6B9P0, E6B9T1, E6BAW8, E6B1S5, E6B252, G0F7L0, G0F9F8, E6B6B5,
E6B6E3, E6B7D8, E6B7L9, E6BA1 1, E6BBB3, G0FCG4, G0FCL8, G0FDM1, G0FF26,
G0FGL3, G0FGL6, G0FGP1 , E6B2W5, E6B540, E6B5B5, G0FGY4, G0F1M3, G0F3 ? ,
G0F5N8, G0F5N9, G0F5U3, G0F5V7, G0F920, G0F921 , G0F948, G0FA84, G0FAA2,
G0FAC3, GOFAEl, G0FC74, G0FCW1, E6AXQ4, E6B0I2, E6B1V8, GOFDAL GOFER 1,

G0FG75, G0F2L3, G0F6J5, G0FD34, G0F613, G4PNJ1, G4PNR7, G4PUD5, G4PYM1,
G4PNY3, G4PNZ4, G4Q1T0, G4PS80, G4PYW8, G4Q2B9, G4PV20, G4PPF6, G4PPM7,
G4PPM8, G4PQE6, G4PQV3, G4PST7, G4PSU1, G4PSU7, G4PRI9, G4PRJ5, G4PRL6,



G4PTQ5, G4PTR1, G4PTS2, G0F2Y4, G0F353, G0F750, G0F754, G4PWF2, G4Q1Y9,
G4PY21 , E6AZD4, E6AXP4, G0F9G5, G0FF02, G0FEC6, E6AYE9, G0F508, E6AYB3,
E6B7G7, G4PNG4, G4PTU7, E6AZI8, E6B7H9, E6B8F8, E6B2Q7, G0F6J9, G4PX79,
G4PR22, G4PVA5, E6B8H4, E6BA19, G0F1I7, G4PXI3, E6BCE4, G0FFC4, G4PQZ8,
G4Q1I3, G0FAG7, G0F6J4, G0F993, G4PN57, G4PNN3, G4PPF5, G0FDC2, G0FER9,
G4PRS7, G4PY22, E6BA20, G0FDG4, E6B7H8, GQFESQ, G4Q1J4, G4PQS9, G4PTG2.
E6B256, E6B453, E6B868, E6BCA1 , E6B7F9, E6B7R4, G0F751 , G0FD33, G4Q0C0,
G4PZ34, G4PP87, G4PT50, E6B9N4, E6AY22, E6BC75, G4PSH5, G4PU25, G4PUE6,
E6B2B0, E6B0N2, E6AZJ4, E6B204, E6B538, G4PNE8, G4PP68, G4PUD6, G4PRL2,
E6B3L9, E6B4P3, E6B9N0, E6B543, G4Q2D2, E6B0B4, E6B3T4, E6BB99, G4PUS3,
G4Q1C5, E6B9F9, G4Q0N9, E6B713, E6B6Y7, E6B228, G4Q0Z7, G4PRF9, G4PTQ2,
E6AZT2, G4PNZ8, G4PZE0, G4PZQ9, G4Q026, G4PNZ3, G4PQS2, D6JFI6, D6J7N2,
H4QU 1, H4QUN9, H4R7F6, H4R141, H4R7J3, H4R7N5, H4R1J1, H4R7W9, H4QVF0,
H4QVGL H4R1W2, H4QVU9, H4QVW1, H5EUJ0, H5F710, H5F193, H5F7F3, H5F7H5,
H5EV1 , H5EV84, H5EV85, H5F1H7, H4QWD6, H4R2K0, H4QWK6, H4QXB1,
H4R3C6, H4QXD7, H5F8D5, H5EVS3, H5F243, H5F251 , H5F8X5, H5EWD2, H4R4I4,
H4R4I5, H4QYG1, H4QYQ2, H5F2T9, H5F337, H5F3H5, H5EXM5, H4R5T7, H5F4I0,
H5EYF5, H5F4U1, H5F4U4, H5ET03, H5ET16, H5ET24, H5ET45, H5MD54, H5MD96,
H5MDA8, H5LU64, H5LGL4, H5LGM7, H5MK53, H5ME42, H5MKE0, H5LNQ4,
H5LUY1, H5MEC3, H5MEC7, H5MEI7, H5MKP5, H5MKP8, H5LNW8, H5LI05,
H4QTG9, H4QZW2, H4R684, .VV H5MEZ1, H5MFA7, H5MFA8, H5LIH0,
H5LPM6, H5MFU9, H5MGD5, H5LJC7, H5LJD3, H5LJQ1, H5MAG4, H5LJU8,
H5MNB6, H5LRD5, H5MAK8, H5MHD5, H5MAY9, H5MP55, H5MP56, H5MBD2,
H5MHW4, H5MI51, H5LL63, H5LSQ5, H5LLD0, H5LT82, H5MIR0, H5LTJ9, H5MCR9,
H5MHI9, H5LIB6, H5MAU6. H4QXP7, H5F1W3, H5LHU4, H4R142, H5LJS6, H5LRM7,
H4R1D0, H5M14 1. 5 CE3, H4QWIJ3, H4R8S5, H5F634, H5LL27, H5MGW8, H5MHJ0,
H5EVR0, H5EW27, H5F489, H5LMN9, H5 A , H5ML86, H5MJE4, H5EUJ2, H5EUU5,
H5LGQ6, H4QV53, H4R001, H5MAW8, H4QW30, H5MBL9, H5MCG8, H4QZI9,
H4R1V4, H4R8R8, H LR 8, H5F0L6, H5MDD1, H5EXN0, H5LTL4, D6J539, H5F4T9,
H5F1 16, H5LHQ7, H5MDA7, H5EVS9, H5LPM7, H5LVS9, H5MAWO, H4QWK9,

5 4 9 H5LIN5, H5LPZ6, H5MBI7, D6J8Q5, D6J6E7, D6JC04, H5EX78, H5LUW4,
! !4 V !. 4 S2. H5LK80, H5F8Q5, H5LGC4, H4R1W3, H5F7S8, H5LIM4, H5LR70,
H4QV18, H4R1M8, H4R471, H5LPL8, H4QW16, H4R1I5, H5LS61, H5MHP8, H5MHB1,
D6J6H1, H4QYU1, H4R5D3, H5LGG8, H5F8G3, H4R7F7, H5ETQ3, H5EVS2, H5F481,
H5LNK6, H5LNW2, H5MJZ5, H5LHQ6, H4QXD3, H4QVR2, H4QX88, D6JCNI,
D6JGC1, H5LN34, H5F6S2, H4R3Z3, H5LJB2, H5LS58, H5EVB4, H5LUU0, H4QWB6.
H4R5J3, H5MMR8, H5MEG7, H5LK84, H5MBY3, H4QYK0, H5ETM8, H5EXP4,
H4QXW9, H5LGY8, H5LVU9, MEG 3, H5EYI8, DU4, !!4R6V4. H5MN47,
H5ET02, H5MDX0, D6J600, D6J9I3, D6J826, D6J9V3, H5EW40, H4R7S9, 4 V 7.
H5MM15, H4R3M9, H5LLM0, H4QYR4, H4QVW3, H4R781 , H5LS56, H5MKP4,
H5EX53, H5LI59, H5LQL6, H5MI50, H5EUM1, H5EX28, H5F1H0, H5F669, H4R7U8,
H4R8S6, H5LUN6, H5MM14, D6J638, D6J5P2, H5LPE1, H5LNK7, H5MLI6, H5LJV1,
H5LK98, H5F8W9, H5EZS8, H5MKE1, H5EYQ1, H5F015, H5MF27, H5LIX3, H5LJC8,
H5MND9, H4R4J2, H4R801, H4QUK2, H4QV17, H5MCE4, H4R6I2, H5LGN5, H5F5R1.
H5F8U9, H4R5J1, H5LIG9, H5F8X6, H5F1 15, H5MLA1, H5MBI6, H4QWK8, H4QXY0,
D6J621, H5EX8 , H5 N F5, H4R7U0, D2SXE5, D6J91 3, D6JG05, D6JHH3, D6JA10,
D6JGA8, D6J555, D6J8Q4, D6JGG0, D6J861, D6JEK3, D6JBK7, D6J825, D6J9S1,
D6JCA5, D6JCA9, D6JCF2, D6JF24, D6J906, D6J9H0, D6JF90, D6J954, D6J5R8, D6J8Q9,
D6JAC8, D6J613, D6J7N1, D6JC53, D6JCB5, D6J8B8, D6JAU7, D6J9G4, D6J520,
D6JFW6, D6J932, D6JFA4, D6JCN0, D6J9G1, D6JD32, D6J7Q9, D6J8K6, D6JFI7,



D6J958, D6J779, D6JC05, D6JAS2, D6JFH3, D6J637, D6J7W7, D6J601, D6J8P4, D6JEB0,
D6JG09, D6J752, D6J8A7, D6J6E8, Q1ELX6, D6J9V4, D6JCM2, E0J3D9, E0IZA3,
E0IY87, E0IYE2, E0IYX2, E0J4U9, E0IYK4, EOJIZI, E0IV63, E0J2A9, E0J5G9, E0J6M6,
E0J0D9, E0J5X8, E0IXX8, E0J3N5, E0IVL2, E01VF7, E0J0C4, E0J6H1, E0IV51, E0J3D8,
E0IZF1 , E0IYP1, E01YM3, E0J178, E0IZB3, E0J683, E0IVI1, E0J2U5, E0J6M7, E0IVD3,
C8U4P1, E0IXY7, E0IW35, E0J237, E0IZY4, E0J0F9, E0IY97, E0IXX9, E0IY61, E0J4X6,
E0 4 2 , E0J5X9, E0J3L2, E0J4C7, E0IZA2, E0J2Z9, E0 67, E0J7H4, E0J6E7, E0IYP2,
E0IWW3, V !). E0IY93, E0IVN8, E0IYN1, E0J1V5, E0J7H5, E0J2U8, E0J4B7,
E0J5G8, E0IVD6, E0J2U9, E0IX87, C6ELB6, C6EKT4, C6EH82, C6ELB7, C6EI43,
C5WBA2, C6EGY7, C6EJJ7, C6EHF7, C6EGC7, C6ELC5, C6EFI5, C5W8P3, C6EGS4,
C6EI38, D0Z6UL C6EGQ7, C6EDQ1, C6EBR7, C6EER2, C6ED55, C6EJM1, C6EK52,
C6EGS0, D0Z6Z0, C6EBR6, C6EIX7, C6EHG4, C5W7R1, C6EC65, C6EGZ0, C6E9Z0,
C6EH81 , C6E9U8, C6E9Z4, C6EAA7, C6EBYI, C6EGE1, C6EA44, C6ED69, C5W8S4,
C5W194, C6EHU8, C6EAE4, C6EAE5. C6EHD3, C6EAC6, C6EKT5, C6EJ93, C6EI53,
C6EI42, C5W2B0, C6EAF8, C6EH78, C6EAZ9, C6EDY6, C6E B2, C5W1P5, C6EBS5,
E1P7E2, G7RKE0, Q8CMD6, Q7DH26, Q8XAZ6, Q8XAA5, Q8X7N5, Q8XA54, Q7DB64,
Q8XDB9, Q8X7F1, Q8XBQ5, Q8X5C2, Q8X901, Q7DB97, Q8XAH4, Q9LAP1, Q8XAB3,
Q8XCT5, Q8XCP6, Q8X 8 8, Q8X5V0, Q8XDF1, Q8XAS0, Q8X5K7, Q8X9B8, Q46716,
Q8XA56, Q8XBW7, Q8XAB2, Q8X6D6, A7UQX3, B7MU88, B7MUY0, C9QZF6,
C9R0Q4, C9QYW4, C9QT00, C9QY00, C9QY31, C9QYK7, C9QYR2, C9QYA2,
C9QYQ5, C9QRL0, C9QY98, C9QW99, C9QS16, C9QXY7, C9QZE7, C9QR98, C9QPL5,
C9QT07, C9R1D8, C9QTE7, C9QYW5, C9QUC8, C9R0A2, C9QQJ8, C9R0N0, C9QRM9,
C9QS17, C9QRN7, G7R3J5, C9QRF6, C9R046, C9QVA2, C9QZD6, C9QRV9, C9QT01,
C9QR92, C9QYL0, C9QRA2, C9QXE4, C9QPZ0, .

'vQV4! . C9R181, C9QWP2, C9QT90,
C9QUE3, C9QQK6, C9QPZ1, C9QSL0, C9QYN1, C9QS98, C9QY04, C9QR57, C9QZD7,
E8Y5M3, E8YC77, E8Y2X3, E8Y294, E8Y645, E8Y1X3, E8Y6B2, E8YDD2, E8YCJ6,
E8Y6W8, E8YE02, E8YC78, E8Y471, E8YDC8, E8YE06, C8TN92, E8Y7S3, E8Y3N5,
E8Y1X8, E8Y2V8, E8Y5F3, E8Y2W3, E8Y7Z9, E8Y557, E8Y644, E8Y454, B1X5Y0,
E8Y2W2, E8YAU4, E8YCH8, E8YDZ6, E8YE69, E8YA88, E8Y9A6, E8Y393, E8Y392,
B1X636, E8YCL4, E8YE93, E8Y7G2, E8Y9R3, E8YE72, E8YBV3, E8Y5A6, E8Y622,
E8Y389, E8YDN4, E8Y295, E8YD21, E8Y2A1, E8Y9A7, E8Y9 1, E8Y1X2, E8YBV2,
E8Y1S9, E8YCL5, E8Y7P3, E8YE92, E8Y596, E8Y4Z5, E8Y5G8, E8Y453, BILGW1 ,
B1LGY0, B1LN58, B1LKF1, B1LJS2, B1LK28, B1LDQ3, E8PVQ3, B1LFA9, E8Q4L2,
B1LME3, . ) *4 . B1LGU1, B1LQP5, B1LFA8, B1LGU2, B1LI39, B1LI66, B1LKQ2,
B1LKF0, B1LE77, B1LHI6, B1LJS3, B1LJT4, B1LKW2, B1LI67, B1LDQ2, B LK ,
E8Q388, B1LD25, B1LHR3, B1LG56, B1LIV5, B1LPM0, B1LGV3, B1LF33, B1LFZ0,
B1LRM0, B1LHT7, B1LHR2, B1LFP8, B1LM97, B 1LFE5, B1L143, B1LL54, E8Q1 J8,
B1LK27, B1LME2, BILMPI, B LJR8, B1LED6, B1LHX0, BILDJO, B1LF23, E8Q0B1,
B1LM39, B1LII1, B1LNS6, B1LFG3, D5CZK2, D5D2C1, D5CVB0, B7NGX2, B7N4R7,
B7N9V7, B7NCD9, B7 C 0, D5D6C1, D5D2M5, B7N5U9, B7N7P3, B7N845, D5D127,
B7N827, B7N986, D5D7V5, D5D886, B7N808, D5D0T2, D5CV72, D5D878, D5CV92,
B7NGW3, D5CXU8, D5D0I9, D5D2A7, D5CV84, D5D7U6, D5D7V4, D5CYX4,
D5CWF9, D5D5H6, D5D2M6, D5D026, D5D095, D5D5 9, D5D6G8, D5D6N5, ) 1)364.
D5D2Z3, D5D069, D5D0R5, D5D495, D5D6R9, D5D2V2, D5D746, D5CYP6, B7NCV2,
B7N4K9, B7NAA5, B7N5U8, B7NAP2, B7NCJ9, B7NCL9, B7N985, B7N8E1, B7NFR6,
B7N7S9, B7NBJ8, X396. B7N4I2, B7N C , B7N819, B7NAY3, B7NGQ9, B7N5H7,
B7N4R8, B7NE36, 1)51)2/7. B7ND30, B7NF43, B7N9B8, B7NFF6, B7N402, D5CY09,
D5D1 3, D5D212, 1)51)7 10. D5CZL8, D5D885, D5CUY7, D5D5N3, B7NFZ9, B7NGX1 ,
B7N9J0, B7NEE4, D5CZ54, B7LIV4, D5CVI6, D5CZK8, D5CV73, D5D0S6, D5CXQ4,
D5D700, B7NDE2, D5D0T3, D5D704, B7NDZ5, D5CZK1, 1)51 )!)') . D5D2F7, D5D4V9,



B7NAV5, B7NAV4, B7NCI6, D5D3L6, Β7ΝΑΥΌ, D5D6T8, D5D070, B7NBV7, D5D037,
D5D0F2, D5D4Z3, B7NBX7, B7NDD1 , B7N7A7, B7N4N4, DSD 107, B7N9V6, D5CXZ8,
B7LIW9, B7NE32, D5CX89, D5D5S2, B7N8E2, B7NCE0, D5D045, D5D1F6, D5D6C2,
B7LJ58, B7N7P4, B7N6E5, B7N8H2, B7N809, Q8XCT4, Q7A8M7, Q8XAX3, C4ZRH3,
C4ZRI0, C4ZRS0, C4ZQ66, C4ZSN5, C4ZUJ3, Q8XCP4, C4ZSJ3, Q8XC59, Q7ABX8,
Q7AFL4, Q7AGK7, C4ZRN2, C5A149, C4ZSV5, C4ZUY0, Q7AGT8 Q8XAP8, C4ZRQ1,
C4ZWJ3, Q8X9B5, Q8X3L1, Q8X2M2, Q8X5C5, Q8X5K6, Q7ACS2, Q7A9Y6, Q7AFL6,
Q7AHN4, Q9ZGU0, Q8X9I5, Q8XAX5, ( . '4 X ) 3. C4ZRF3, C4ZRP3, C4ZPY0, C4ZRZ6,
C4ZSJ4, C4ZQW4, C4ZU05, C4ZUI0, C4ZSN8, C4ZSP9, Q8X3U3, Q8X4H1, C4ZXX7,
Q7AE05, C4ZZK4, Q8X368, C4ZS45, Q7AFL3, C4ZSN4, C4ZRH9, C4ZUX9, Q7AE47,
Q8X8H4, Q8XAP6, Q7AC85, C4ZVM9, C4ZQ70, C4ZWJ2, Q7DKW3, Q7AF82, C4ZU58,
C4ZQ55, C5A0R5, C4ZQ65, Q8XB86, C4ZRN3, C4ZUP6, C4ZV29, C4ZT98, Q8X8U8,

7 :V9. Q8XDJ2, C5A029, Q8X633, C4ZS42, Q8X9X1 , Q7ACY2, C4ZWM5, B7MX3I,
B7MT72, B7MP20, B7MY14. B7MP01, B7N0J2, B7N1Y9, B7MP38, B7N1B9, B7MT78,
B7 ZV0 B7N035, 7X [6 B7N1L0, B7 P 2, B7N0J4, B7LIN6, B7N123, B7MVX8,
B7MWH5, B7N044, B7 R 0, B7MT33, B7N1L6, 7Χ 6. B7MNR3, B7MRV4,
B7MS47, B7MUN6, B7 Z0, B7MRG4, B7MY13, B7MY47, B7N0U3, B7MUL2,
B7MXG9, B7MX32, B7N0E2, B7N1B1, B7MTX4, B7MTN2, B7MU78, B7MP02,
B7MXP6, B7N2K6, B7MTI8, B7MQQ9, B7MTN5, B7MSG1, B7MQ77, E8YD95,
E8YEU0, E8YDB5, E8YCK4, E8Y1Y5, E8Y9Z8, E8Y5I7, E8YEU1, E8YA24, E8YDS8,
E8Y8B9, D3QUX5, D3QL30, D3QVA3, D3QWG0, D3QK62, D3QQY2, D3QMB1 ,
D3QQ04, D3QNL1, D3QQV8, D3QPX8, D3QL2L D3QMQ0, D3QSJ3, D3QSL5, D3QSL6,
D3QLT3, D3QT52, D3QLM6, D3QKQ5, D3QT20, D3QYL3, D3QQ02, D3QQ05,
D3QQ97, D3QW36, D3QWH8, D3QP90, D3QR68, D3QRC7, D3QXW4, D3QQI7,
D3QNML D3QWY4, D3QPE0, D3QK43, D3QYN3. D3QWF2, D3QJZ5, D3QKM2,
D3QKU9, D3QWZ0, D3QUX6, D3QSL9, D3QKM1, D3QPC6, D3QSZ9, D3QTV4,
D3QVE1, D3QVM5, D3QXE8, D3QJZ8, D3QWR3, D3QQ75, D3QYH3, D3QN49,
D3QQ43, D3QJU7, D3QTK8, D3QK77, D3QQ5 , D3 V . D3QMP9, D3QNZ9,
D3QUD7, D3QMT3, D3QT53, D3QQW1, D3QQA0, D3QVA4, D3QPD6, D3QWC4,
D3QQ74, D3QL29, D3QMB0, D3QRX9, D3QKR8, D3H3A6, D3GW4, D3H576, D3H2J3,
D3GR86, D3GSEL D3GZX4, D3GY57, D3H221, D3GRC3, D3GRA5, D3GW80, D3GX61,
D3H152, D3H181, D3H1B9, D3GVM0, D3GWW0, D3H1R8, D3H1 SI, D3H201, D3H220,
D3H3R8, D3GW79, D3GWI1, D3GRK5, D3H0F8, D3GSA6, D3GSE2, D3GYJ8,
D3GZW1, D3H044, D3GR87, D3GR97, D3GT36, D3GS23, D3GTG4, D3H4Z1, D3H352,
D3GVT8, D3GY88, D3H0Q5, D3GRF6, D3H1 Z5, D3H0P6, D3GZ49, D3GTV5, D3H2I2,
D3H019, D3H0U9, D3GT17, D3GY56, D3H478, D3GSM8, D3GZK9, D3GTM7, D3H3A7,
D3GT56, D3GSA7, D3H159, D3GVU8, D3GVV5, D3GXL8, D3FL182, D3H0P9, D3GZX5,
D3H438, D3GRJ4, D3GXA4, D3GX1 9, D3GWC3, D3H5C5, D3H1Z2, D3H537, D3GUM7,
D3GZ39, C6EJM0, C6V9K5, C5W900, C6EHU9, C5W6V5, C6EET8, C6EHD4, C6EI91,
C6VGY3, C6E1Y7, C5W0Q5, C5W145, C6EB97, C6EIE7, C6VHM1, B7UPM4, B7ULA7,
B7UQV6, B7UFZ5, B7UII4, B7UQU9, B7UIM3, B7URN8, B7UIK5, B7UFC7, B7UI37,
B7UPB8, B7UPCL B7U 96, B7UKM7, B7UFM9, B7UM01, B7UQ80, B7UQV5, B7UIJ7,
B7U1T9, B7UMY2, B7URJ6, B7UTL9, B7UL54, B7UGZ8, B7UR42, B7UFH , B7UTV0,
B7UIA2, B7UFZ4, B7UJ43, B7UHI9, B7UP70, B7USM4, B7UN15, B7ULA8, B7UMB3,
B7URN9, B7UJC9, E4P577, E4P4V6, E4PE35, E4PBL4, E4PDL0, E4P2J3, E4PC31,
E4PA1 8, E4P452, E4P433, E4P8X4, E4PAI0, E4P6F3, E4P6H8, E4P2H6, E4PE26,
E4P8V8, E4PDL1, E4PEM5, E4P3I3, E4P9D3, E4PCB1, E4P9U9, E4P3W4, E4P6V3,
E4PA17, E4P444, E4PDE3, E4PBK0, E4P6J5, E4P8I8, E4P368, E4PDQ4, E4P7Z7,
E4PD65, E4P578, E4P434, E4PA96, E4PDA1, E4P2I2, E4P5C7, E4PB77, E4PAG6,
E4P3Y7, E4PC72, E4PAZ9, E4PDQ5, E4PDA7, E4P2H3, E4P5K0, E4P1S1, E4P8W8,



E4PD00, E4PCN7, E4P781, E4PE34, E4PBT4, E4PB08, E4PD72, E4PC32, E4PCS3,
E4PAK3, E4P5R0, E4PED2, E4P8X5, E4PEP6, E4PD97, E4PDT0, E4P4C3, E4PBP9,
E4P9K8, E4PDS7, E4P526, B7M869, B7LZA5, B7M180, B7M5N2, B7M4V4, B7M4N5,
B7M052, B7LZJ5, B7M9Q0, B7M1YL B7M9R0, B7M3G7, B7M6L9, B7M199, B7M191,
B7M858, B7M051 , B7LZ07, B7M6L8, B7LZJ6, B7M0F1, B7M5N1, B7M658, B7M055,
B7LYQ9, B7M5Q6, B7M3G8, B7M4N4, B7LX39, B7M1U3, B7M4R5, B7M780, B7LZ41,
B7M722, B7M9Q9, B7 2C4, B7M502, B7M873, B7M8B5, B7M868, B7M1 81, B7LZA6,
B7M4V5, B7M931 , B7M3A4, B7LX36, B7M7W9, B7M6G8, B7M819, B7M270, B7M066,
B7M583, D2NBX3, D2NEV7, D2NMQ3, D2NGZ2, D2 T , D2NH95, D2NHB7,
D2NBB0, D2NG86, D2NGC1, D2NMF9, D2NHQ7, D2NFG5, D2 V , D2NMQ4,
D2NLT2, D2NLT8, D2NBC3, D2NGY4, D2NBV0, D2NBV1, D2NBW5, D2NEL1,
D2NKG3, D2NKJ8, D2NKS9, D2NIE0, D2NJR9, D2NGZ1, D2NNA3, D2NKA3, D2 J8,
D2NBZ1, D2NIH9, D2NF15, D2NGM6, D2NMN7, D2NK57, D2NBQ5, D2NHR3,
D2NCS8, D2NIH8, D2NFF5. D2NIM3, D2NKS 1, D2NBW2, D2NE83, D2NJU7, D2NKF3,
D2NJQ1, D2NDU3, D2NK58, D2NGL9, D2NNI0, D2 M D 1, D2NIB7, D2 H94,
D2NMP7, D2N F7, D2NLB3, D2NBH2, D2NJCI, D2NHC1, D2NB13, D2NFP9,
D2NHH9, D2NFA7, D2NES5, D2NJN6, D2NMZ7, D2NEX5, D2NC92, C6UEX6, C6UE97,
C6UG75, C6UCC2, C6UES5, C6UES4, C6ULF6, C6UHK9, C6UD25, C6UJK4, C6UE98,
C6UFI4, C6UFK6, C6UCQ3, C6UG63, C6UIW5, C6UML1, C6UML2, C6UH51, C6UCC1,
C6UDB2, C6UDJ1, C6UK05, C6UFS5, C6UFT8, C6UMD8, C6UES9, C6UL62, C6UMA0,
C6UMK3, C6UD89, C6UDV8, C6UAW8, C6UL88, C6UM60, C6UD90, C6ULR3,
C6ULG9, C6UCI6, C6UFG0, C6UER4, C6UEM6, C6UL80, C6UEX5, C6UG59, C6ULM1,
C6ULM7, C6UJS9, C6UMB , C6UMB9, C6UMA1, C6UEX9, C6UFI3, C6UFK9, C6UFZ1,
C6UL87, C6UJR0, C6UJT7, C6UFF3, C6UID7, C6ULL8, C6UDN4, C6UDW8, C6UK68,
B1XHJ1, B1XCU3, B 1XET5 B1X6P9, Β7ΝΤΙ 3, Β7ΝΙΑ 2, B7NIC1, B7NL26, C8THK4,
C8TMJ0, C8TU35, C8TM56, C8TQ64, C8TKM3, B7NUM2, C8TJB8, C8TUY2, B1XCB4,
B GV6, B7NV87, Β7ΝΜ34, Β7ΝΡΜ 4, C8TRM5, C8THI5, C8TQM1, B7NHC4,
B1XGD0, B1XG51, C8TH67, C8TI53, Β7ΝΙΕ 0, B1X8P4, B7NP21, Β X )47. C8THG6,
B1X7J9, C8TMU6, B1XD28, B1X9L1, B1X738, B1XAL7, B1X6H6, C8TMS7, BIXC55,
B1XHB5, B1X7K0, B1X9G9, B1X9K9, B1XCB5, B1XG52, B1XER5, B1X8P3, B1X8P8,
Β7ΝΚ84, Β7ΝΜ84, B7NIW3, B7NND4, B7NUV7, Β7ΝΚΗ 4, B7NKL6, Β7ΝΗΤ 5,
Β7Ν Β3, B7NSL7, B7NL25, Β7ΝΜ 45, B7NRL0, C8TPF0, C8TGZ3, C8TUX3, C8TUYI,
C8TS49, C8TRM6, C8TI52, C8TI56, C8TM06, C8TGM8, C8TTP1, C8TUE4, C8TUF4,
C8TKP5, C8TL81, C8TUP9, C8THT6, C8TPA7, C8TPY5, C8TWD0, C8THG7, B1XGV5,
C8TM60, Β7ΝΤΒ 9, C8TML4, C8TW28, C8TM45, B1X8N3, B1XA15, B1X7D5, B7NHC5,
B7NV1 , B7NR29, C8TJI1, B1XA12, C8TNL1, B7NV86, C8TU79, Β7ΝΚΜ 7, C8THH7
Β7ΝΝΝ 6, B7NR78, C8TQ63, B7NLU4, C8TNQ0, C8TK74, C8TMW0, C8TKG3, C8TT74,
C8TVQ3, C8TU36, B7NR96, C8TLR0, B7NJR0, C8TH68, C8TRF1 , B1XDY4, Β7ΝΝ 26,
Β7Ν Ί Ί 4, B7NUL0, C8TGI6, C8TLSL C8THV9, B1XBX7, f f .i -.6. C8TKM2, C8TNP3,
C8TRH7, C8TQK9, B DG2, C8TUE8, Β7ΝΡ20, Β7ΝΓΓ4, Β7Ν Μ35, C8TPH2, C8TPH5,
B7NHG0, C8TKA6, Β7ΝΙΑ 3 , B7NU34, C8TGY8, C8TMI9, B1X6P8, Β7ΝΡΜ 3, C8TQK5,
B1X8BL C8TG26, B1X7P3, B1XCC5, C8TM55, B1XGV9, B1XGC9, B7NL79, Β7Ν Μ30,
B7NS72, C8TNI1 , C8TNS3, B7NMF4, C8TTQ4, C8TJB7, C8TPE9, E1S1V9, E1RWX5,
E1RSW6, E1RT24, E1S2T5, E1S485, E1RSY4. E UP0, E1RV81, E1S299, E1RSU5,
E 1S1U7, E1S2U3, E1RSD6, E1RXW3, E X B9, ElRXMl , E1RY51 , E1RYB9, E 1RW C8,
E S2LI, E1RWP6, E1RW07, E1S291, E T 5, E1RX44, E1RT33, ! V . RT 4,
E1RTX7, E1S349, E1S536, E1RZU2, E1S5Q7, E1RSE8, E1S5J2, E1RTV2, E l RUGS,
E1RYK5, E 1S2E7, E1RTW2, E1S575, E1RTZ9, E1RU24, E1RUN4, E1RTH3, E1RU31,
E1RT25, E1S1W0, E1S4J6, E1RV80, E1RYH8, . S! '4 . E1S5B2, E1RXA9, E1S1Y1,
E1RZ01, E1RSL3, E1RU00, E1RWY1, E1S2U2, E1S3S0, E1RWY6, E l RUM 5, E1RW69,



E1S472, E1RYS1, E1RZ61, E1S298, E1S1F6, E1RSF7, E1RTA2, E1S5P0, E1RSV8,
E1RYF8, E1RVL7, E1RWX4, E1RZ78, E1RSU6, E1RUP1, E1S0F1 , E 1S1U6, E1RX27,
Q8CVG1, Q8FIX1, Q8CWC3, Q8CWD6, Q8CVY9, Q8CVM3, Q8FDX2, Q8CVP8,
Q8CW50, Q8FAQ7, Q8FDY7, CVX Q8CW78, Q8CVY3, Q8FIN4, Q8FAQ3, Q8CVI2,
Q8CVM7, Q8CVM9, Q8CVP9, Q8CVU9, Q8CVW8, Q8CW23, Q8CW24, Q8CW53,
Q8FDI8, Q8CWD7, Q8FGA0, Q8CVX6 Q8CVN0. Q8FAQ4, Q8CWA1, Q8FI18,
Q8FDY6, 8CVX5. Q8CY02, Q8FDW0, Q8FCK0, Q8FEQ1 , Q8FI V6, Q8FFG6, Q8CWD4,
Q0TB94, Q0TDM6, Q0TFY3, Q0T9A4, Q0TFA9, B7LE40, B7LH82, B7L9Y0, B7L7K4,
B7LX07, Q0TLF5, B7LAC4, B7LGI4, B7LGN9, B7LGM0, B7L6W0, Q0TLJ2, Q0T8Z1,
B7LGK1 , B7L8D7, B7LBJ2, Q0TBC5, Q0TL50, Q0TCC1, Q0TIZ5, Q0TD65, Q0TJ17,
Q0TJF9, Q0THZ3, Q0TC37, Q0TL75, Q0TFT5, Q0TGD6, Q0TGI2, Q0TL33, Q0TL44,
Q0TFM5, Q0TDM7, QGTIX2, Q0TL51, Q0TGY5, Q0TIR1, B7L8G6, B7LG46, B7LA68,
B7LAC3, B7LE29, B7LE39, B7L.GL2, B7LE44, B7LAN9, B7LG35, B7LH81, B7LAH7,
B7LBJ1, B7L9Y2, B7LBA8, B7LBU6, B7LBX4, B7L6G7, B7L7K5, B7LDV4, B7LGY1,
QOTFBO, Q0T9Z8, Q0TB81, Q0TC33, B7L903, Q0TCW2, B7L4R8, B7L6D8, Q0TG94,
Q0T9A5, B7L7Q0, Q0T]W9, B7LGK2, B7LH85, B7L4H7, B7L877, B7LX08, Q0TD75,
Q U I 1) ί Q0TGR1, B7LH96, Q0T988, B7LB04, B7LD83, Q0TB96, B7L6W1, Q0T8Z2,
Q0TAK1 , B7L3Z3, B7LWZ5, Q0TLJ1 , Q0TJC4, Q0TLI1 , Q0TBV6, B7L9B6, Q0TCD6,
Q0TIH9, B7L8D6, Q0TC76, QOTHXO, B7LDF0, Q0TFY2, Q0TJP3, Q0TK88, Q0TBC4,
B7LGA8, B7LC88, B7LG38, C9QYA1, G7R1U0, G7RAW7, G7RB30, E6NZN7, E6NZ79,
E6P0K2, E6P1R7, E6P2N8, G7R9K4, G7RDC9, G7RD 8, G7RED5, G7R2L7, G7R234,
G7RCF6, E6P169, C9R0Q3, G7R2J8, E6NUS6, G7R5L7, G7RDZ4, E6P2F2, E6NXS4,
E6P0A7, E6P105, G7R2V5, C9QZW1, C9QRR6, G7RE73, G7R2T4, G7RFF1, G7R9M5,
G7R9U3, G7RAS6, G7RB1 , C9QUY9, C9QYN2, G7R5L8, G7RDJ9, G7RDY0, G7RDF1,
G7R4Q5, G7RBK0 G7RDQ7, G7R829, G7RE49, G7RE50, G7REE7, G7REI4, G7R8L2,
G7R2C0, G7R2U1, G7R9G0, G7R7Y1 , G7RFG0, G7R8T3, G7R964, G7R787, G7R8J3,
G7R8Z9, G7RAD0, G7RB31, G7RE77, G7RFF9, G7R5G4, C9QXF7, G7RA41, G7REE0,
G7R6X2, G7RDK9, C9QZD2, C9QW14, C9R0I2, G7RER7, G7RDC8, C9QRV8, G7RCF5,
G7REX1, G7RBU5, G7R5W6, G7R1U1, G7R4G1, G7R8G9, G7R9V3, G7RAE1,
G7REML G7RDJL G7RDD8, C9QWT4, G7R2I9, G7R1X5, B1IZ69, B1IQX7, BIIPWL
B1J1 15, B1IXA8, B1IS08, B1IP74, B1IQI2, B1IXG3, BUY 1 B Y 12, B1IYB4, B1IV22,
B1IV23, B1IVZ2, B1IW02, B1IYX2, B11VB2, B1IUG3, B11QG3, B J0Z3, B1IY57,
B1IXA9, B1IRS0, B1IYX1, B1IRC2, B1IUG0, B1IRR9, B1IQX4, B1ISM2, B1IYM3,
B1IVY8, BIIQJO, B1IPX4, BIIQKO, B1IZ70, B1IW52, BIIQXS, B1ISJ9, BUI 16, B1IV46,
B11UJ6, B1J0P1, E3PHA7, E3PJG6, E3PEE4, E3PC75, E3PLE6, E3PEF1, E3PCQ3,
E3PKJ6, E3PEW1, E3PEW0, E3PJ86, E3PDL9, E3PDR7, E3PI25, E3PK56, E3PC01,
E3 EF0, E3 JL 8, E3PMH2, E3PHI5, E3PHA6, E3P 59, E3PCI9, E3PCJ0, E3 CK8,
E3PIR2, E3PIW1 , E3PL09, E3PDD0, E3PJL1, E3PJR6, E3PJW2, E3PIN5, E3PLV2,
E3PBH0, E3PGJ2, E3PIP3, E3PLS5, E3PHT6, E3PCA8, E3PDV4, E3PC 0, E3PGG3,
E3PCU5, E3PHC9, E3PCE9, E3PGP9, E3PCQ4, E3PCY9, E3PJP3, E3PJR8, E3 BF4,
E3PIV0, E3PIW8, E3PNN3, E3PKI4, E3PEV2, E3PDQ8, E3PGA2, E3PLJ8, E3PAZ3,
E3PIW0, Ε3Ρ Ϊ35, E3PJP4, E3PK55, E3PBU3, E3PDR1, E3PPC0, Q1RG1 1, Q1R2V6,
Q1R2W8, Q1RAT8, Q1R975, Q1RE23, Q1RBR9, Q1RBW6, Q1R5K0, Q1RD53, Q1RAK8,
Q1R1T2, Q1RDF2, Q1R5P6, Q1R6T6, Q1R6T7, Q1RDG2, Q1RDG8, Q1R2V5, Q1R2W9,
Q1R2J8, Q1R5Z7, Q1R6V4, Q1R2J7, Q1RA80, Q1RCY1, Q1R9W3, Q1RG50, Q1RCM9,
Q1RDG9, Q1R209, Q1R5Y4, Q1R732, Q1R976, Q 1R9 0, Q1RG51 , Q1R3L5, Q1R6U3,
Q1RAF5, Q1RAB2, QIREYO, Q1RG38, Q1RG30, Q1RD78, Q1R9W2, Q1RDA2, Q1R455,
Q1RCP9, Q1RDS8, Q1RFS9, Q1R1Z5, Q1RBR8, Q1RD49, Q1R5A7, Q1R2T5, Q1R5K5,
Q1RBK2, Q1R9R7, A7ZYP2, A8A2K7, A8A1X4, A7ZWC4, A7ZXI7, A7ZXX9,
A7ZWA6, A8A842, A8A4K1, A8A5E4, A8A4W0, A7ZYP1, A7ZZ14, A7ZZ63, A7ZW88,



A8A1X5, A8A4B9, A7ZYP6, A7ZZ59, A7ZY 2, A8A6W0, A8A4K2, A7ZXK8,
A7ZVVK4, A8A1G5, A7ZW98, A8A5D0, A7ZW06, A8A146, A8A0D8, A8A2K6,
A7ZXX8, A7ZY62, A8A278, A8A84L A8A5J8, A8A4W3, A8A01 A7ZXI6, A8A216,
A8A4V9, C8U6X1, S 1 ) 9. C8TZM3, C8U8H6, C8U1P6, C8U6R1, C8TZY2, C8TWY1,
C8U1M8, C8U0R5, C8U 9, C8U2L3, C8U652, C8U0Q8, C8U5L1 , C8U5N4, C8TXE4,
C8U4H1, C8TWY2, C8U1G9, C8U361, C8U2L2, C8U2N7, C8U8A2, C8U2U7, C8U4L9,
C8U8R7, 8 6V9. C8TZQ7, C8U5A8, C8UA 2, C8TXD8, C8U653, C8TYK3, C8U1L0,
C8TZW3, C8U6V5, C8TWN6, C8TZZ6, C8UAY8, C8U697, C8U6Q2, C8U478, C8U4K9,
C8U6E8, C8TZM2, C8U1 11, C8U5R0, C8U8H7, C8U3X6, C8U5N5, C8UB12, C8U303,
C8U6F4, C8U6I0, C8TY07, C8U5Q7, C8U1M0, C8U5K4, C8U7K6, C8U128, C8U1C7,
C8U6E4, C8U8C8, C8U1X2, C8UAB1, C8U0R4, C8U3P8, C8U6R0, C8U8X3, C8U468,
G7RKY2, G7RPD2, G7RHE4, G7RPF4, G7RPR8, G7RNY6, G7R1P6, G7RT58, G7RLE0,
G7RIW2, G7RM91, G7RMC7, G7RPH3, G7RL61, G7RJM0, G7RL60, G7RL70, G7RL83,
G7RLE1, G7RFW7, G7RM38, G7RHL8, G7RHM8, G7RPD3, G7RPE5, G7RPP7,
G7RPQ4, G7RIU5, G7 6. G7RIW3, G7RJH7, G7RN07, G7RHG4, G7RNS8, G7RNX7,
G7RNY5, G7RM33, G7RFR0, G7RI48, G7RN94, G7RSC8, G7RM96, G7RT59, G7RM05,
G7RIK8, G7RJ91, G7RKY1, G7RTF7, G7RH01, G7RH20, G7RMA3, G7RP75, G7RMH7,
G7RLY0, G7RN90, G7RRB7, G7RLX2, G7RHA7, G7RMQ4, G7RHN0, G7RSA0,
G7RTS4, G7RLQ8, G7RGB4, G7RM06, G7RGF5, G7RHX4, G7RM29, G7RJC8, B6I5S2,
B6HYV0, B6HZB4, B6I4Y5, B6ICN5, B6I1L9, B6HZD4, B6HZF2, B6I2J7, B6I7Y9,
B6I416, Β6Ϊ0Η7, B6I1L8, B6ICN6, B6ICR4, B6ICR5, B6IC93, B6ICF0, B6I0N4, 6 ί2 9.
B6I8W2, B6I914, B6HZB5, B6HZC6, B6I9H9, B6I8K5, B6I4Y4, B6ICR6, B6I4J5,
B6IAQ8, B6I2U9, B6I7W2, B6IAQ9, B6I913, B6I417, B6I5D2, B6I021, B6I918, B6I901,
B6ICR9, B61AJ7, B6I1B6, B6I812, B6HZ35, B6L5I4, B6I0K7, Β6Γ7Β3, B6I1 0, B6L1M2,
B6IBS5, B6I3W4, B6I9D3, B6HYV1, B6I7Y8, B6I2J6, B6I7H7, B6I9I3, B6I0H6, B5Z0F7,
B5YV59, B5Z3Q5, B5YS35, B5YXY0, B5YQQ6, B5Z3P6, B5Z0D8, B5YPP7, B5Z1W3,
B5Z1B5, B5Z0D0, B5YT73, B5YX07, B5YX49, B5Z131 , B5YPP6, B5YQZ1, B5Z3Q4,
B5YS34, B5YS97, B5YU74, B5YVJ8, B5YWU5, B5Z4J1, B5YVS6, B5Z1W4, B5YTI2,
B5Z0W8, B5YYR0, B5Z433, B5YYZ2, B5YTU0, B5Z328, B5YS37, B5YVX0, B5YVE2,
B5YPS8, B5YR75, B5YUT0, B5Z1I5, B5Y XX9, B5YYB3, B5YPB3, B5YV06, B5YV60,
B5Z0U4, B5YPK7, B5YZH7, B5Z070, B5YT63, B5YQQ5, B5YTC6, B5Z1T3, B5YVX4,
A7ZK44, A7ZRS7, A7ZHQ0, A7ZLP6, A7ZM56, A7ZRS8, A7ZH86, A7ZHM9, A7ZHN0,
A7ZNX8, A7ZNS9, A7ZVH0, A7ZS40, A7ZK20, A7ZK43, A7ZKK5, A7ZKK9, A7ZRJ5,
A7ZHR8, A7ZU61, A7ZKG0, A7ZS39, A7ZLV2, A7ZPF4, A7ZK48, A7ZPF2, A7ZNS8,
A7ZP37, A7ZTT8, A7ZSR6, A7ZJ98, A7ZS43, A7ZIW7, A7ZMX1, A7ZL69, A7ZHP2,
A7ZGQ2, A7ZJ97, A7ZGL8, A7ZJH0, A7ZUS6, A7ZIU1, A7ZJL9, A7ZHE7, A7ZI00,
A1AFW7, A l AJI4, A AB92, A1AGM5, A1ACX4, A1AIP5, A AAD6, A1A7I5, A1A7M2,
A1A7K4, A1ADI5, A1AG52, A1AG63, A1AD14, A1A9D4, A1AA53, A1A9Z6, AIAAB9,
A1AC82, A1ACX5, A1AJI3, A1A7J6, A1ABE2, A1A9Z9, A1AFW8, A1AGV9, A1AGL2,

1 9Χ4 . A l AB51, A1AFV2, A l AC09, A1AI43, A1AFJ0, Q27TJ3, A l AGR8, 1Α7Ι6
A1AH42, A1A7V2, Q27T53, A1A945, A1A9K6, A1A8L5, A1AD15, A1AB93, A1AFW2,
A1A9V2, Q27T84, A1A8Z0, A1AFG5, A1AFM8, A1ACH6, A1AD68, C6UP93, C6UUG5,
C6UPA2, C6V1K9, C6V1C0, C6UU91, C6US22, C6UWR3, C6UR27, C6UR28, C6UTM6,
C6V1Z8, C6UNJ5, C6UUG9, C6UNL0, C6UNW8, C6UXA9 C6UUY5, C6UZN0,
C6V2{i5. C6UVVQ5, C6UVK4, C6 P2, C6UNV9, C6UNF7, C6V067, C6V068, C6UPQ4,
C6UPQ6, C6UUG4, C6UNW7, C6V2F4, C6UQM2, C6UU59, C6V2U5, 6V2Y4.
C6USW9, C6UYW4, C6UYN2, C6UV38, C6UYG9, C6V2PL C6UT71, C6UWP5,
C6V235, C6UWT1, C6V2U2, C6US96, C6V098, C6UUI0, C6U K5, C6UWK8, C6V1L0,
C6V3C5, C6UP08, C6UXU2, C6UQW2, C6V250, C6UZH4, C6V1B9, C6UQL6, C6US13,
C6UPQ7, C6V1F3, C6V163, C6UR50, C6UQF4, C6V3E0, C6UYH6, C6UR54, C6V2V1,



C6UPA1, C6UVF5, C6UTS5, C6UXH3, C6UVT3, C6UZZ3, C6UUT5, C6V13 , C6UU36,
C6UU92, C8UN15, C8UN22, C8UPU6, C8UDT8, C8UNW5, C8ULR0, C8UG06, C8UK17,
C8UGA3, C8UJK6, C8ULG3, C8UH07, C8UI30, C8UH26, C8UD43, C8UH45, C8UC02,
C8UBU7, C8UG86, C8UK39, C8UPM1, C8UHD5, C8UL23, C8URB9, C8UDF5,
C8UDK7, C8UD44, C8UH18, C8UDS9, C8UDT7, C8UKU1, C8UNB3, CSUEKO, C8UFI2,
C8ULF2, C8UNN2, C8UEY7, C8UK16, C8UEC4, C8UHM2, C8UCD5, C8UGA6,
C8UPF8, C8ULG7, CSUNG 9, C8UFM2, C8UN21 , C8UJB7, C8U G6, C8UKB8, C8UD86,
C8UI62, C8U 7, C8UDG1, C8UNV3, C8UJQ2, C8UNU9, C8UQ46, C8UJK5, C8UL13,
C8UFQ3, C8UNE3, C8UDFL C8UGA2, C8UH08, C8UNC0, C8UGW8, C8UL44,
C8UMT4, C8UPP7, C8UC21, C8UMW5, C8URG6, C8UI31, C8ULG2, C8UJV7, C8ULB4,
C8ULS4, C8UPU7, C8UCE0, C8UNE4, E1PE17, E1P6F3, E1PG34, E1PF61, E1P9E7,
E1PGN2, E1PF8L E1PA82, E1P8I7, E1PDY8, E1PF48, E1PGV3, E1P6P8, E1P6F4,
E1P6N0, E1P6N6, E1PC78, PCF7, E1PBP0, E1PCH5, E1PCT6, E1PI47, E1PIX2,
E1P9T4, E1PGF7, E1PGF8, E1PAU0, E1PE18, E1P9L2, E1PB27, E1PF62, E1PFB7,
E1PG36, E1P6G3, E1PIL7, E1PER0, E1PGN3, EIPGUO, E1PH2, E1PHT5, E1PIX3,
ElPDNl , IP I 1X9. E1PDM1, E1P8L0, E1PF47, E1PJG8, E1PEJ9, E1PF98, E1PFK1,
E1PIW4, E1P6HL E1PHX3, E1PIL4, E1P728, E1PE1 1, E1PIJ3, E1PD21, E1PBG8,
E1PBW6, E1PD40, E1PE01, E1PHVV5, E1P9E8, E1PJB0, Hi P .5. E1PHU3, Hi Pi 73 .
E1PHJ3, E1PHN5, E1PHW9, E1PH47, E1P899, E1PES5, E1PJ06, E1PHP4, E1PHB3,
E1PF82, E1PI14, E1P6M7, E1PC94, B7MEG4, B7MGA1, B7MMJ9, B7MN27, B7MBE1,
B7LI14, B7MJS2, B7MJ89, B7MJ92, B7MCV3, B7MMK6, B7MMQ9, B7MNA5,
B7MLT2, B7MAA4, B7MAC0, B7MAC1, B7MCU0, B7MB79, B7MBC2, B7MBC3,
B7MBF9, B7MHN8, B7MIA6, B7MBD3, B7MJF6, B7MHE0, B7MIJ7, B7MB68,
B7MDR1, B7MEG5, B7MC19, B7MMK7, B7MAB4, B7MC91, B7LI65, B7MGA0,
B7MDQ7, B7MIP2, B7MFC8, B7MGR3, B7MBQ5, B7MAH9, B7MMT5, B7MN59,
B7MEK3, B7MF69, B7LIB9, B7MCP0, B7MN26, B7MEZ5, B7MD02, B7MK93,
B7MHK3

Fiisarium Secretome
Q4IN52, P83610, Q4IAJ1, P00590, Q96UT0, Q96US9, Q99174, C7YRS7, Q4IBU4,
Q01745, Q4I2W2, P46236, P46239, P45699, P46238, C7Z6W1, C7Z3B7, Q07181, P35049,
B3A0S5, Q14TX3, Q6XZE4, Q6JV41, Q14TL6, Q14TM3, Q14TR0, Q14TP0, Q96VZ3,
Q6RYZ6, Q14TX5, Q53U79, A9U922, Q14TM9, Q14TI4, Q14TM1, Q14TR5, Q14TR9,
Q14TM7, Q 14 3, Q14TR2, Q14TL1, Q14TY6, 000094, Q14TP7, Q14TQ5, Q14TK7,
Q3LHX1, Q14U01, Q14TP2, Q14TQ8, Q14TJ8, Q14TN1, A9U918, A9U917, 0 470
Q14TN3, Q14TI8, A6N6J6, A9U929, A9U93Q, A9U928, A9U926, A9U925, A9U927,
F9FV05, F9FSV2, F9F9C7, F9FW23, F9FV48, F9FNU8, F9F3D9, F9F9U7, F9F3L5,
F9FAN0, F9G2N9, F9FP15, F9FVE9, F9FVQ1, F9GG41, F9F800, F9F8T0, F9FT26,
F9F3K2, F9FMC5, F9FTM6, F9FVF1, F9FNV5, F9G3C3, F9FBF9, F9GC97, F9FP63,
F9FRS3, F9F4K0, F9G5I4, F9FLC0, F9FSI0, F9FRS1, F9F9K8, F9FV47, F9G833,
F9G6A7, F9G410, F9FV33, F9G5Z1, F9FQU6, F9GD06, F9GA13, F9GG38, F9F0Z2,
F9GB84, F9FWH3, F9F4K6, F9FLQ1, F9G828, C6KF41, C6KF40, C0KDU8, Q14TL4,
Q14TZ7, Q14TZ8, Q14TL5, Q14TY1, Q14TY2, Q9HF67, A9U934, Q14TW2, Q14TL9,
Q14TM0, Q14TL8, Q14TR4, Q6YF29, Q6YD93, A9UDM4, Q14U05, Q14U06, Q14TR7,
Q14TR8, Q96US4, A9U924, Q5W375, Q14TW7, Q14TW8, A9U920, A9U921, Q3ZNL9,
Q14TZ9, Q14U00, B2BE50, QI4TJ6, Q14TJ7, A9U935, Q14TX9, Q14TY0, Q3ZNL7,
D3VN12, Q14U03, Q14U04, 059937, 074255, Q3LHX0, 074244, Q3LHX3, 093877,

4 ,08. Q14U07, Q14TM6, QI4TM5, A9U933, Q53U67, Q53U65, Q53U78, Q53U74,
Q53U80, Q53U75, Q53U77, Q6RYZ5, Q53U73, Q50JF4, Q50JF2, Q53U68, QI4U10,



Q14U09, Q14TI6, Q14TI7, Q14TK0, Q14TW9, Q14TX0, Q14TP5, Q14TK1, Q14TY4,
Q14TY3, Q14TP4, C7YJQ8, C7YTS6, C7YZY2, C7Z055, C7YVK6, C7ZM2, C7YMB0,
C7ZIQ7, C7Z2U0, C7Z3Q9, C7YJ62, C7ZB89, C7YXF5, C7YH34, C7ZM38, C7ZMT2,
C7ZL93, C7ZDN3, A9U931, C7ZC92, C7Z358, C7ZB71, C7ZIN9, C7Z4W8, C7Z935,
C7ZE08, C7YWZ5, A9U932, C7ZJJ0, C7YJL1, C7ZHB6, C7ZGJ1 , C7ZNK4, C7ZGL.9,
C7YR40, C7ZEY2, C7YW61, C7ZKN2, C7ZA31, C7ZG07, C7ZHU8, C7YVE4, C7YXY0,
C7ZE90, C7Z9D8, C7ZNC0, A9NIV5, Q5MY21, A4UVN0, Q14TK2, Q14TN5, VM 2.
Q14TP6, Q49S24, Q14TJ0, Q69F59, Q14TY5, Q69F60, Q14TJ1, Q14TX2, Q 14T 1

Penicillium Secretome
D0EXD3, B6GXZ8, 094221, Q8NJP6, 059893, B8QGZ3, Q700S9, B6GW04, B6QLF0,
B6H5X9, B6QHA9, P83799, B6HLS9, B6H2E9, P48845, B6H9W0, B6QAR7, B8M072,
Q9HE18, PS 56 Q06886, B2CNY4, B6H3H1, P31 723, B6HQ08, B6HR25, B6HL48,
B6Q6B6, B8LYF6, B6HAR6, B6QAV0, B8M2V6, B6QIB3, B8MKT9, P24289, P24504,
B6QHD2, B6HL60, P78735, Q01972, B8MF81, Q9HEZ3, Q9Y834, Q9Y833, Q9Y718,
059925, 093883, 042824, P37274, P39457, P29417, P56588, Q9UR16, B8MJZ6, B6Q8U3,
Q5S1P9, G3KB94, G3KB93, F1CHI3, A9Z054, B6ZBT2, F1CHI4, B5AKD1, F1CHI2,
B0FMT4, B5M079, C9EI49, Q9Y749, Q9 L4, B8Q961 , F5BU82, F2X0X8, B3GS64,
E7EF85, B2ZFJ4, F6L7A1 , C5MRS3, B6QN64, B6QQA6, B6QJ65, B6QVG7, B6QSG8,
B6QKD0, B6QMV3, B6QH17, B6QNG2, B6Q9M4, B6QME0, B6QE76, B6QPN6,
B6Q638, B6Q1G2, B6QIG4, B6QEJ5, B6QMM6, B6Q1P2, B6QNP7, B6Q4E1 , B6Q9F5,
B6QWD1, B6QG04, B6QHN4, B6Q8U2, B6QMY3, B6QPP0, B6QNP6, B6H6X7,
B6HNS9, B6HE68, B6HPJ6, B6HVQ6, B6HNU6, B6HC67, B6HHN9, B6GZR5, B6HKM5,
B6HGX5, B6HQT2, B6HE71, B6BV77, B6H7H9, B6HV40, B6H016, Β6Η3Ϊ0, B6HTS7,
Q6PLK0, Q8N G0, Q9URR2, A5JUY3, Q5NDC0, G9DBG4, B8M6W7, B8MH80,
B8MG47, B8LUY9, B8MPA3, B8LXT3, B8MH72, B8MHF4, B8MMB5, B8LVS8,
B8MK69, B8MM80, B8MQG1 , B8MEU2, B8 6 18, B8M9W6, B8LT08, B8LY78,
B8M101, B8LZT2, B8MCI9, B8MG28, B8MK67, B8LVS9, B8ML07, B8M5E1, B8LTI1,
B8M9H9, B8LZP2, B8SV1LF2, B8M833, B8MS03, B8MB27, B8LWW0, B8MAG0,
B8M540, B8LU57, Q68HC2, A7LH56, Q5ZNB1, Q8WZI7, B5TMG4, F1CYZ0, Q8WZJ4,
Q8J0 5, G0XZD8, C0L2S4, 2665. G3KB95, C5J4L7, Q5DNV8, F5CAQ8

Pichia Pastoris Secretome
C4QY17, C4QWJ4, C4R415, C4QYM9, F2QZG3, F2QUV5, F2Q VN4, F2QYL8, F2QWQ8,
F2QQI2, F2QXH5, F2QTT0, F2QW47, F2QNB4, F2QZG2, C4QXM2, 4 4V0. C4QZC5,
C4R3H3, C4R5B1, C4R8H7, C4R635

Rhizopus Secretome
P29026, P29027, P83973, Q7M4U7, P6187L P61872, Q5W9U0, Q8J1L0, Q8J1L2, Q8J1L1

Saccharomyces Cerevisiae Secretome
P31787, Q04401, P32323, P52923, P32454, P0CZ17, P0CX77, P0CX78, P0CX79, B3LTZ3,
C7GUR3, B5VKG3, A6ZVD0, C8ZAW6, P40458, Q8TGE1 , 12630, 15703. A6ZZZ8,
P36130, P40202, Q12127, 013547, Q06350, P29029, B5VL27, A6ZQH4, P47001, B3LM82,
C7GRF7, A6ZMQ6, C8ZF59, Q3E7A9, Q12287, Q3E73L P38824, P53301, P32623,
P2831 9, P43497, P00175, P00044, P00045, P32898, P23285, P47178, P47179, P54861,
B3LRE5, C7GX69, A7A031, C8ZCN3, P36152, P38844, C7GQJ1, B5VE42, A6ZL22,
P38248, P42835, P53753, P27882, P23776, P25653, P40515, Q04433, Q08906, Q08907,
P36170, P32768, P38894, P39712, P40008, P16892, P25585, P38297, P22146, Q03655,



Q08193, P39722, Q04458, P36078, Q05164, B3LPW4, B5VL26, A6ZQH3, P32478,
P10591, P10592, A6ZPP2, P47031, P10594, P10594-2, P00724, P00724-2, B3LG61,
A6ZYI0, P0717Q, P39690, P5Q1 12, P17260, P39005, P14681, P01546, A6ZZH2, P36060,
B3LUU7, B5VDL3, A7A0F9, 8409. B3LJ47, B5VRP4, A6ZNJ7, Q92328, B3LHR1,
B5VIB8, A6ZTX2, P53083, 060200, A6ZQL5, P47025, P04824, P41945, P41946, P41947,
P34165, P34166, P01 149, P32435, P28321, Q04341, Q03667, Q08176, Q06324, P28737,
P08640, A6ZVM6, P38626, P 6603, P40215, Q07500, P36010, A6ZTA1 , P38881, A6ZLG8,
P38325, P16547, P35845, Q07987, P38L55, P471 80, B3LQU0, A6ZZG0, Q03178, B3LQU1,
A6ZZG1, Q03180, B3LPW3, B5VL25, A6ZQH2, P46999, P06197, Q03674, Q08108,
P00635, P35842, Q08931 , P47032, P361 10, P47033, P08456, A6ZY20, Q12355, Q12335,
Q07807, 002933. P20840, P14693, P501 10, P53969, Q04951, P53189, P53334, Q01589,
Q04675, 658. P39707, Q02825, P40472, P00445, '40092. Q03029, P32603, Q08673,
P53616, Q06510, Q06490, P27654, P10863, P33890, P40552, Q12218, P35180, P49334,
P23644, P80967, P33448, A6ZRW3, P07213, P38825, P53507, P38288, B3LPD6, C7GS61,
A6ZSH9, C8ZGM3, P48560, Q03327, Q08926, Q05776, P35200, Q04006, B3LRC2,
B5VMJ0, A7A003, P36 35, P04840, P40478, P39102, Q3E821 , Q3E755, Q7LHD1,
Q3E6R5, P38616, P32792, Q3E7A3, P36101, A6ZZY2, P361 14, Q07988, Q07990, Q12282,
Q 2106, Q08912, Q06089, E7Q5C8, E7Q5I7, E7QA67, E7Q5V1, E7Q3T8, E7Q 8,
E7Q1N3, E7Q6A0, B3LQN3, B3LKP2, B3LUY4, B3LGU8, B3LQ34, B3LQ33, B3LR97,
B3LPV0, B3LHF4, G2WCB1, G2WGK0, G2WGT8, G2WGT9, G2WHG0, G2WNZ7,
G2WI44, G2W8I2, G2WE1 , C8ZB45, E7KE89, E7 EM2, E7 F31, E7KJH1, C8ZBD4,
C8ZBV3, C8ZBD3, C8ZIJL E7K927, E7KAJ3, C8ZCH8, E7KE90, C8Z3G3, C8Z8F9,
E7KCG9, C8Z4M0, E7KE31, H0GG74, H0H1W1, H0GIZ3, H0GQS2, H0GDT4, H0GSF4,

IOGJD , HOGBVO, HOGIIO, FI0GWS4, H0GIB6, H0GWL3, H0GX83, E7NGJ0, E7NHM3,
E7NJ69, E7NJL6, E7NJN6, E7KL32, E7KQB9, E7KQ44, E7KQQ4, E7KQB8, E7KVD9,
E7 N F1, E7LUC1 , E7LW80, E7LW81 , E7LWK3, E7M106, E7LX13, E7LS74, E7LW67,
B5VMG0, B5VDH2, E9P9W0, B5VL98, B5VL14, B5VFL7, B5VLA0, C7GR35, C7GW29,
C7GR34, C7GJD5, C7GS01, C7GW87, C7GPI9, C7GNP5, A6ZPP5, A6ZQF9, A7A0B8,
A6ZVV67, A6ZPP6, A6ZXS5, A6ZZX7, A6ZU91, A6ZQB1, E7QEP9, E7QLP5, E7QHE4,
E7QGI6, E7QGB8, E7QCL0 E7QGI5

Synechococcus Secretome
P42784, B7KL24, B7JW48, Q31QJ8, Q2JRS2, Q2JIT3, B1XLD0, Q5N3P4, A5GPE0,
Q7U3T1, Q0I6 2, Q3AVW5, Q3AGS4, Q7Y4H2, Q6H956, Q0QZ08, Q6H952, Q55025,
P27366, P27477, F5B3P0, F5B3P3, F5B3N3, E3SL31, Q8W6X4, F4YCN3, B4 23,
B4WV19, B4WQ59, B4WN1 1, B4WR07, B4WTH8, B4WK32, 4 X36. B4WT90,
Q05\^G5, A3Z3E1 , A3Z3C6, A4CY13, A4CY28, A4CRK4, Q061Q6, A3YUA7, A3YU92,
D0CN25, D0CIP9, C7QVD0, C7QXF7, C7QUJ6, C7QTE1, Q2JVN2, Q2JT39, Q2JVE6,
Q2JSY5, O2JVP0, Q3AX46, B7KDY6, B7KC45, B7KEX2, B7K9C0, B7KM01, B7 7C
B7KEX1, B1XRF8, B1XJB7, B1XRF3, B1XRD6, B1XRM6, BIXQAO, Q3IKD9, A5GPC5,
Q2JP28, Q2JKD6, Q2JP24, Q2JLU8, Q2JIB0, B7JXR5, B7K647, B7JWH8, A5GWK7,
A5GSD6, A5GRG2, Q3AJG8, Q5N1H4, B4WH30, B4WNH1, B4WH32, Q0QKW2,
Q0QKW5, Q0QKW7, Q05X68, Q05X65, A3Z4I3, A3ZA35, A3ZA39, A3ZA37, Q05X59,
A3ZA28, Q05RB6, A3ZA34, Q05X64, G4FPE6, G4FPF4, G4FPF5, G4FPF2, Q8GIS5,
A4CWF2, A4CWF1, A4CWG0, Q061N0, Q06 9, A3Z0X2, C7QP81, C7QM96,
C7QLM2, C7QUM4, Q2JXQ7, Q2JXQ6, Q2JXS3, Q2JXQ8, B7KFM8, B7KFM9, B7KID0,
B7KAQ6, B7K8J5, B7KE09, B7KAQ9, Q0IDR2, Q01CD8, Q0ICD1, Q0ICE7, Q0ICE5,
Q0:iCD7, QOICEl , B1XN63, B1XNR9, B1XN62, B1XJM7, B1XNR7, B1XNR6, B1XNR8,
Q31KB0, Q31JZ 9, Q31S89, Q31S88, A5GMQ7, A5GMQ0, A5GMR0, A5GMQ1,



A5GMQ6, A5GMQ9, Q2JM34, Q2JHN3, Q2JM35, Q2JM04, Q2JM33, B7JZR7, B7K3Z0,
B7K1H1, B7JW69, A5GRF2, A5GRF5, A5GRF6, Q5N229, Q5N230, Q5 1 5, Q5N1W0

Synechocystis Secretome
Q55669, P74268, P77972, Q55835, P72780, P73354, Q01903, H0PH79, H0PH89, H0PNI9,
H0PH82, H0PJG4, H0NZK8, H0P655, H0P2Q5, HONZKi, H0NZJ8, H0PBW4, HQPBX4,
H0P917, I ! i ' 9. H0PBW7, F7UT77, F7UT80, F7UT87, F7UQN9, F7 A '4. P72609,
P741 89 P72602, P72599, P74465, F7URI0, F7ULL3, HOPPC9, H0NXX5, HOPAC7,
H0PIR4, H0P204, H0PEB8, F7UP60, F7URJ6, F7UMS5, F7UMS3, F7UP61, P74480,
P73704, P74549, P73235, P73703, P73237, H0PM1 1, H0P4M7, H0P809, HQPKM3,
H0PKM5, H0PFC6, H0PM10, H0P391, H0P389, H0P4M6, H0NXZ1, H0P6J9, H0P808,
H0PAE3, H0P6J7

Trametes Secretome
Q02497, D0VWU3, Q99044, Q1271 8, Q99046, Q99049, Q12719, Q99055, Q1271 7,
Q99056, P59097, Q5G234, P79076, " 5 Α ' . Q9P8N1

Trichoderma Secretome
Q92457, Q92451, Q99024, Q03420, Q99034, P48827, P53626, Q4R1C4, C0LRA7, Q8J0I9,
P07981, Q12714, P85218, P07982, 014405, P43317, Q7Z9M7, P62694, Q9P8P3, P62695,
P19355, P07987, P52754, P79073, A4V8W0, P52755, Q7Z9M8, Q8TFB0, Q66PN1,
Q7Z7X3, D6N0Z7, P79072, A3RJXL B7ZEN3, A8QPD8, D7RF10, Q6S4S0, D9I7P5,
Q7Z7X2, 093833, Q7Z7X0, D9I7P6, A3QVU7, A5Z0S4, G3KJ88, Q4F6W8, Q6UJX9,
D5FY04, H2 XF9, Q6UJYI, D9IXC6, D0F0C2, G9MFS8, G9N8R7, G9MFN2, G9N0K7,
G9MX23, G9MXB2, G9N3P9, G9MQW8, G9MR13, G9MXU9, G9MY26, G9MS02,
G9N4S9, G9MEH6, G9MYN2, G9MYN8, G9MF.15, G9MMA7, G9MMQ0, G9N0T9,
G9N0U1, G9MGS4, G9MUP7, G9MV83, G9MPL1 , G9MES4, G9MQ69, G9MUN0,
G9N0F8, G9MXF0, G9N0G0, G9MFM8, G9NAU0, G9N0U0, G9MU86, G9N4X9,
G9 3 1, G9MVE8, G9MK44, G9M 58, G9MY62, G9MTX9, G9N4W6, G9N068,
G9MF1 1, G9MZG3, G9MRA0, G9N4X6, G9MY29, G9N3U1, G9N5V3, G9MX08,
G9N2G7, Q1HCL5, Q7LSP2, Q0Z8U3, B6V6U5, A7LNW7, A7LNX2, A7LNW9,
A7LNX0, Q0QBT2, A7LNX3, A7LNX1 , A7LNW6, A7LNX4, B5ATG1, A7LNW8,
B5TWC6, B5TWC7, D6N0Z8, D6N0X6, B3FRA5, B5TYI3, B5M4A3, B5TYI4, A2VEC5,
A2VEC6, Q2F8H3, A2VEC3, Q99036, Q9HEY8, Q5BMS5, D3YNY1, E1AFV7, Q9P8D0,
Q7Z9M9, Q7Z9N1, D3JTC4, G0RB67, G0RV49, GORRSO, G0RVZ9, GORTTO, GQRNJ5,
G0RH85, G0RV93, GORHN O G0R6T7, G0R6T8, G0RVK3, G0RE98, G0RGA8, G0RFI5,
G0RX52, G0RTX6, G0R949, G0 H9, G0RTW7, G0RN38, G0 RV .5. G0RB58, GORTLO,
G0RAF8, G0R6T6, G0RWB2, GOREY4, G0RP66, G0RBZ9, GO V . GORWBl, E2FZU3,
D1MGM7, D1MGM6, F5BU83, F8U3U4, G9NSE8, G9NET4, G9NF15, G9NFW5,
G9 P23, G9 WY0, G9NQL1, G9NWX8, G9NE01, G9NE62, G9 KD3, G9P3M0,
G9NE75, G9NRZ0, G9P4V8, G9NSK4, G9NZ09, G9NSZ2, G9NTG9, G9NTN2, G9NTR5,
G9P6M2, G9NUB8, G9NUV0, G9NHP9, G9P209, G9P387, G9NXA4, G9PB35, G9NRH9,
G9P6B7, G9PAS1, G9NE20, G9NS05, G9NFV6, G9NQQ1, G9NV26, G9NXQ9, G9NTY2,
G9PAN1, G9NTY1, G9NYE0, G9NFU8, G9NZ00, G9NS04, G9NMK3, G9P182, G9NFN9.
G9PBZ9, G9P4J3, A7LNV8, A7LNW3, A7LNW4, A 7L W2, A7LNV9, A7LNW0,
A7LN 7, A7LNW5, A7LNW1, A7LNV6, D6N0Z9



APPENDIX
Ankyrin Repeats: PHA02635, PHA02730, PHA02736, PHA02743, PHA02791, PHA02792,
PHA02795, PHA02798, PHA02859, PHA02874, PHA02875, PHA02876, PHA02878,
PHA02884, PHA02917, PHA02989, PHA03095, PHA03100, cd00204, cd01250, cd01274,
cd01438, cd03587, cd03716, cd03720, cd03721, cd03722, cd03723, cd03724, cd03725,
cd03726, cd03727, cd03728, cd03729, cd03730, cd03731, cd04103, cdi)4385, cd )5744,
cd07603, cd07604, cd07606, cd07637, cd07638, cd07639, cd07640, cd07641, cd07642,
cd07883, cd07884, cd07885, cd07886, cd07933, cd07934, cd )7935, cd08317, cd08555,
cd08578, cd )8606, cd08782, cd )8803, cd08804, cd08805, cd09517, cd09518, cd09519,
cd09524, cd09586, cd09587, d 034 . cd!0348, cdl0423, cdl0440, cdl0454, cd 1582,
cl04295, ell 5368, pfam03105, pfam03859, pfam ()7565, pfam07906, pfam08910, pfam09040,
pfam09727, pfaml 0077, pfaml0266, pfaml l956, pfaml4420, pfaml4432, smart00248,
smart01076, KOG0502, KOG0506, KOG0507, QG 2, KOG0515, KOG0705,
KOG0783, KOG1710, K G2384, KOG4485, cd()6746, cd07325.
Leucine Rich Repeats: COG4886, PLN001 13, TIGR00864, TIGR02996, cd001 16,
cd01775, cd05724, cd05725, cd05726, cd06875, cd07693, cd07996, cd ) 8305, cd 8320,
cd08324, cd08787, cd08788, cd09293, cd09914, cd 1280, cd 1288, cd 1289, cd 290,
cdl l291, cdl 1292, cdl 1293, cl02423, cil5308, cll5309, cll5310, cll5697, pfam00560,
pfam00646, pfam01462, pfam01463, pfam03382, pfam07723, pfam07725, pfam08191,
pfam08263, pfam09738, pfaml0473, pianil2468, pfaml2534, pfaml2799, pfaml3306,
pfaml3504, pfaml3516, pfaml3553, pfaml3855, smartOOOD, smart00082, smart00364,
smart00365, smart00367, smart00368, smart00369, smart00370, smart00446, KOG0532,
KOG0617, KOG0618, KOG1633, G 1908, KOG4308, KGG4341, KOG4579, KOG4648,
cd06701 , cd 6702, cd06703, cd06704, cd 6749, cd09917.
Tetratricopeptide Repeats: COG0457, COG0790, COG4700, COG4783, COG4785,
COG4941, COG4976, COG5010, COG5191, TIGR00756, TIGR00861, TIGR02505,
TIGR02521, T1GR02795, TIGR02917, TIGR03142, T1GR03662, T1GR03939, cd00189,
cd04165, cd04461, cd04724, cd05693, cd05694, cd05695, cd05696, cd05697, cd05698,
cd05699, cd05700, cd05701, cd05702, cd05703, cd05704, cd05705, cd05706, cd05707,
cd05708, cd05718, cd05719, cd05804, cd06469, cd06489, cd06580, cd07417, cd07955,
cd09034, cd09239, cd09240, cd09241, cd09242, cd09243, cd09244, cd09245, cd09246,
cd09247, cd09248, cd()9249, cd09618, ci00200, cl02250, cl02429, cl02723, ci02779,
C103252, cll0302, cll l871, cll4649, pfam00515, pfam01365, p†am02071, pfam021 84,
pfam03704, pfam03937, pfam07719, pfam07720, pfam07721, pfam07926, pfam08238,
pfam08321 , pfam08558, pfam 10 13 1, pfam 10300, pfaml0516, pfaml l651 , pfam 1 1701,
pfaml l817, pfam l 2098, pfaml2688, pfam 12753, pfam 12770, pfaml2856, pfam l 2862,
pfaml2895, pfaml2966, pfaml2968, pfaml3 174, pfaml3176, pfaml3181, pfaml3283,
pfaml3371, pfaml3374, pfam 13414, pfaml3424, pfaml3428, pfaml3429, pfaml3431,
pfaml3432, pfaml3512, pfaml3525, pfaml3877, smart.00028, smari00386, smart00671,
smart01043, KOG0551, KOG0553, KOG0624, G 125, OG 1127, KOG1 128,

G 1129, KOG2002, K G2003, KOG2396, G247 1, KOG3617, KOG4014, G4234,
KOG4507, KOG4555, KOG4642, cd06681, cd06682, cd06683, cd06684, cd06685, cd06686,
cd06687, cd07324, cd07330, cd07333, cd07345.
Armadillo Repeats: pfam04826, T1GR01438, cd00020, cd00256, cd00594, cd00798,
cdOOSOO, cd01667, cd01680, cd01681, cd01886, cd02948, cd03561, cd03562, cd03565,
cd03567, cd03568, cd03569, cd04170, cd04416, cd05743, cd07439, cd07846, cd08647,
cd09859, cd09898, cdl 1655, cl00886, cl02500, cl02788, pfam00165, pfam00239,
pfam00514, pfam00550, pfam00637, pfam03259, pfam03730, pfam04443, pfam04666,
pl¾m06098, pfam06719, pfam08347, pfam09003, pfam09015, piam09197, pfam09203,
pfam09494, pfam09759, pfaml0408, pfaml041 1, pfaml0458, pfaml 1564, pfaml 1701,



pfam 12856, smart00185, smart00823, smart00857, smart00889, smart00960, KOG1048,
KOG2122, KOG4224, KOG4535, G4646, cd00391, cd02314, cd02315, cd06749.
Fibronectine Type III Domains: COG3401, cd00063, cd02688, cd02847, cd02848,
cd02850, cd02851, cd02853, cd02854, cd02855, cd02856, cd02857, cd02858, cd02860,
cd02861, cd02871, cd04967, cd )4968, cd04969, cd04970, cd04977, cd04978, cd05035,
cd05047, cd05074, cd05075, cdQ5088, cd05089, cd05722, cd05723, cd05727, cd05728,
cd05730, cd05731, cd05732, cd05733, cd05737, cd05738, cd05739, cd05747, cd 5748,
cd05773, cd05845, cd05848, cd05849, cd05850, cd05851, cd05852, cd05853, cd )5854,
cd05865, cd05866, cd05867, cd05868, cd05869, cd05870, cd05874, cd05875, cd05876,
cd05891, cd05894, cd06596, cd07184, cd07475, cd 1234, cdl l294, cdl l675, cfl l960,
cU5273, pfam00041, pfamOl 108, pfam07675, pfam09099, pfam09100, pfam09238,
pfam09294, pfaml2421, pfaml2733, pfaml3882, pfaml4310, smart00060.
Lipocalin-Like Domains: COG3040, cd07828, cdl 1673, clOlOOl, cl01 150, cl01365,
pfam00061, pfam04264, pfam04791, pfam07143, pfam08212, pfam09223, pfaml0285,
pfaml2204, pfaml2702, pfaml3648, pfaml3924, pfaml3944, pfaml3969, smart00867,

G3722, KOG4824, cd00301, cd00743.
Knottins: cd00107, e l 1589, pfam08027, pfaml0530, pfaml 1703, smart00505, pfam00451,
pfam00537, pfam08099, pfam081 19, pfam0913.
CeUulose Binding Domains: cd00005, cd00036, cd02795, cd06543, cd09618, cd09619,
cd09620, cd09621, cd09622, cl02521, ci02709, cl03026, cl03918, pfam00553, pfam00734,
pfam00942, pfam03067, pfam03173, smart00236, smart00606, smatt01067, smari01081,
cd00597, cd02723, cd02880, cd06026, cd06027, cd06037.
Carbohydrate Binding Domains: d00005, cd00035, cd00036, cd00037, cd0016L cd00239,
cd00241, cd02688, cd02795, cd02859, cd02860, cd02861, cd03602, cd03603, cd04078,
cd04079, cd04080, cd04081, cd04082, cd04083, cd04084, cd04085, cd04086, cd05467,
cd05806, cd05807, cd05808, cd05809, cd05810, cd0581 1, cd05813, cd05814, cd05815,
cd05816, cd05817, cd05818, cd05820, cd06564, cd06921, cd06922, cd06923, cd071 84,
cd08546, cd08547, cd08548, cd08987, cd08990, cd09003, cd09214, cd09216, cd09220,
cd09618, cd09619, cd()9620, cd09621, cd09622, cd09625, cd09628, cd09629, cd09631,
cd09838, cdl0315, cd!0316, cdl0317, cdl0318, cd!0320, cdl0909, cdl0964, cdl 1234,
cdl 1320, cdl 1618, cl0251 , cl03918, cl04060, cl04227, cl05621, cl07060, ell 1617, cl!4880,
C115347, C 169 , pfam02018, pfam02839, pfam02922, pfam03173, pfa 03370, pfam03422,
pfam03423, pfam03424, pfam03425, pfam03426, pfam03427, pfam03442, pfam03627,
pfam06204, pfam08305, pfam09212, pfam09478, pfaml0564, pfaml0633, pfaml0645,
pfaml 1606, pfaml3201, smart00034, smart00231, smart00458, smari00776, smart01063,
smart01066, smart01068, smart01081, cd02689, cd02719, cd02880, cd0288L cd06018,
cd07745, cd 7746, cd07747, cd07748.
Protein Z Folds: CHL00082, PRK02576, cd02055.
PDZ Domains: COG0265, COG3480, COG3975, TIGR00054, TIGR02037, TIGR02038,
TIGR03900, cd00136, cd00986, cd00987, cd00988, cd00989, cd )0990, cd00991, cd00992,
cd01208, cd01255, cd01258, cd01260, cd01777, cd01781, cd01782, cd03600, cd03877,
cd04028, cd04031, cd04395, cd04438, cd04439, cd04440, cd04441, cd04442, cd05579,
cd05609, cd05610, cd05663, cd05709, cd06158, cd06159, cd06160, cd06162, cd06163,
cd06567, cd06886, cd07354, cd07358, cd07560, cd0756L cd07659, cd09244, cd09360,
cd09361, cd09362, cd09363, cd09364, cd09365, cd()9448, cd09450, cd09451, cd 9452,
cd09453, cd09454, cd09455, cd09456, cd09457, cd09458, cd09459, cd09460, cd09461,
cd09462, cd09463, cd09464, cd09465, cd09517, cd09586, cd09587, cdl 1261, cdl 1624,
cdl 633, cdl 1634, ciOOl 1 , ell 1968, pfam00595, pfam02377, pfara04495, pfaml0506,
pfaml0600, pfanil2812, plans 3 0 . smart00049, smart00295, KOG1421, KOG2221,
KOG3834, KOG3938, cd00646, cd06665, cd06667, cd06668, cd06669, cd06670, cd06671,



cd06672, cd06673, cd06674, cd06675, cd06676, cd06677, cd06678, cd06679, cd06680,

cd06681, cd ()6682, cd06683, cd06684, cd ()6685, cd06686, cd06687, cd06689, cd06691,

cd06699, cd06700, cd0670i, cd06702, cd06703, cdQ6704, cd06718, cd06720, cd06722,

cd06723, cd06724, cd06726, cd06727, cd06728, cd06729, cd06730, cd06731, cd06732,

cd06733, cd )6734, cd06735, cd06736, cd06737, cd06738, cd06739, cd06740, cd06741,

cd06742, cd06743, cd06744, cdQ6746, cd06749, cd0675L cd.Q6755, cd06764, cd06765,

cd06766, cd06767, cd06774, cd06775, ed06776, cd06777, cd06778, ed06779, cd 6780,

cd06781, cd06782, ed06783, cd06784, cd06785, ed06786, cd06787, cd06789, cd06791,

cd06793, cd06795, cd06796, cd06798, cd06799, cd06806, cdl0737, cdl0740, cdl0741,

cdl0742, cdl()743, cdl 0744, cdl0745, cdl()746, cd!0817, cdl()819, cdl0823, cdl0824,

cdl0825, cdl0826, cdi0827, cdlQ828, cdl0829, cdi083Q, cdl0831, cdl0832, cdl0833,

cdl0834, cdl0835, cdl0836, cdl 0837, cdl0838, cdl0839, cdl0840.

S 3 Domains: COG3103, COG4991, PRK10884, TIGR03900, TIGR04211, ed00!74,

cd00379, cd01210, cd01212, cd01221, cd01223, cd01224, cd01225, cd01238, cd01249,

cd01776, cd03030, cd04130, cd04383, cd04388, cd05040, cd05795, cd05796, cd05797,

cd06647, cd )6868, cd06882, cd06887, cd06888, cd07285, cd07588, cd07589, cd07592,

cd07593, cd07594, cd07595, cd07602, cd07604, cd07605, cd07607, cd07610, cd07611,

cd07612, cd07613, cd07614, cd07615, cd07616, cd07617, cd07620, cd07634, cd07635,

cd07636, cd07640, cd07641, cd07642, cd07644, cd07645, cd07646, cd07647, cd07649,

cd07651, cd07653, cd07654, cd07655, cd07656, cd07658, cd07671, cd07672, cd07675,

cd07677, cd 767 8,cd07679, cdi)7680, cd 76 8 1,cd07682, cdi)7683, cd07684, cd07767,

cd08375, cd08400, cd08592, cd08627, cd08628, cd0868L cd.08694, cd08695, cd08771,

cd09334, cd09359, cd09447, cd09525, cd09532, cd09533, cd09540, cd09560, cd09583,

cd09912, cd09926, cd09930, cd09932, cd09933, cd09934, cd09937, cd09940, cd )9941,

cd09942, cd09943, cdl0338, cdl0341, cdl0347, cdl0348, cdl0353, cdl0354, cdl0358,

cdl0359, cdl( )360, cd!0362, cdl0363, cdl( )364, cd!0365, cdl0366, cdl0367, cdl0368,

cdl0369, cdl( )370, cdl0371, cdl0395, cdl0396, cdl0397, cdl0398, cdl0399, cdl0405,

cdl0406, cdl0407, cdl0408, cdl0409, cdl0418, cdl0419, d 28 cdll524, cdll525,

cdl l549, c l 1550, cdll551, cdl 1552, c e l 1564, cdll568, cd l 569, cdll570, cdll571,

cdll619, cdl 1628, cd 1629, cdl 1631, cdl 1632, cd 1635, cdl 1637, cdl 1696, cdl 1697,

cdl 1704, d 1705, cdl 1706, cdl 1707, cd 1708, cl00838.

SH2 Domains: cd00173, cd00934, cd01208, cd01209, cdi)1210, cd01211, cd01212,

cd01213, cd01214, cd01216, cd01217, cd01223, cd0123L cd.01238, cd01267, cd01268,

cd01269, cd01270, cd01271, cd01272, cd01273, cd01274, cd01787, cd02340, cd03587,

cd03717, cd03734, cd03735, cd03736, cd03737, cd03738, cd03739, cd03740, cd )3741,

cd04388, cd05034, cd05041, cd05067, cd05068, cd05069, cd05070, cd05071, cd05072,

cd05073, cd05084, cd05085, cd051 15,cd05148, cd07657, cd )7685, cd07686, cd ()8400,

cd09074, cd09091, cd09100, cd09101, cd09350, cd09356, cd09436, cd09491, cd09522,

cd09551, cd09918, cd09919, cd09920, cd09921, cd09923, cd09925, cd09926, cd09927,

cd09928, cd()9929, cd09930, cd09931, cd()9932, cd09933, cd09934, cd()9935, cd09937,

cd09938, cd09939, cd09940, cd09941, cd09942, cd09943, cd09944, cd09945, cd09946,

cdl0337, cdl0338, cdl 0339, cdl0340, cd!0341, cdl 0342, cdl0343, cdl0344, cd!0345,

cd!0346, cd!0347, cdl 0348, cdl0349, cdl0350, cdl0351, cdl0352, cdl0353, cd!0354,

cdl0355, cdl0356, cdl0357, cd!0358, cdl0359, cdi036Q, cdl0361, cdl0362, cdl0363,

c 0364. cdl 0365, cdl0366, cdl0367, cdl0368, cdl0369, cdl 0370. cdl0371, cd!0372,

cdl0373, cdl0374, cdl0375, cdl 0376, cdl0377, cdl0378, cdl 0379, cdl0380, cdl0381,

cdl0382, cdl0383, cdl 0384, cdl0385, cd!0386, cdl0387, cdl0388, cdl0389, cdl0390,

cdl0391, cd!0392, cdl 0393, cdl0394, cdl0395, cd!0396, cdl0397, cdl0398, cdl 0399,

cdl0400, cdl0401, cdl0402, cd!0403, cdl0404, 04 0 5 .cdl0406, cdl0407, cdl0408,

cdl0409, cd!0410, cdl0411, c 4 ! . cd!0413, cdl0414, cdl0415, cdl0416, cdl0417,



cdl0418, cdl0419, cdl0420, cdl 0421, cdl0718, cl03749, cll5255, pfam00017, pfam01017,
pfam02762, pfam )2864, pfam02865, smart00252, smarti )0964, KOG0790.
WW Domains: cd00201, cd01216, cd01271, cd01272, cd04021, cd04033, cd04403,
cd05127, cd05131, cd05327, cd07649, cdG8680, cd08691, cd09091, cd09101, cd09809,
C100 157, C1026 0 , pfam00397, pfam09429, pfaml0176, piaml 1669, pfaml2237,
smart00441, smart00498, KOG3209, KOG3294, KOG4334, KOG4812
Thioredoxins: COG0492, COG0526, COG0694, COG1331, COG2143, COG31 18,
COG4759, COG4802, COG5494, PHA02125, PHA02278, PHA02683, PRK09381 ,
PRK09437, PRK10262, PRK10996, PRK14018, PTZ00051, /00052. PTZ00443,
TJGR0041 , TIGR00412, TIGR00424, TJGR00434, TIGR01068, TIGR 126, TJGR01 130,
TIGRQ1292, TIGRQ1438, TIGR02055, TIGR02057, TIGR02098, TIGR0218Q, TIGR02181,
TIGR02182, TIGR02183, TIGR02194, TIGR02689, TIGR02691, TIGR02738, TIGR02739,
TIGR02740, TIGR03090, TIGR03143, TIGR04019, cd00207, cd00299, cd00350, cd00729,
cd01659, cd01713, cd02949, cd02953, cd02954, cd02957, cd02969, cd02970, cd02973,
cd02980, cd02986, cd02987, cd02988, cd02989, cd03003, cd03004, cd03008, cd03009,
cd0301 , cd03014, cd03015, cd03016, cd030i7, cd03018, cd03021 , cd03029, cd03033,
cd03034, cd03035, cd03036, cd03G37, cd03177, cd03178, cd03180, cd03 8 , cd03182,
cd03183, cd031 84, cd03185, cdQ3186, cd031 87, cd03188, cdQ3189, cd03191, cd03192,
cd03194, cd03195, cd03196, cd03197, cd03198, cd03199, cd03202, cd03203, cd03204,
cd03205, cd03206, cd03207, cd03208, cdG3209, cd03210, cd03419, cd04416, cd!0002,

i 2 cdl0292, cd!0293, cdl0295, cdl0296, cdI0297, cdl0298, cdl0299, cdl0300,
cdl0301, cdl0302, cdl0303, cdl 0424, cdl0450, cdi0457, cd 1378, cdl l683, ciQQ388,
C100484, cl01729, clG1977, cl07951, cll701 1, pfam00085, pfam01323, pfam01507,
pfam02941, pfam02943, pfam04592, pfam06201, pfam06491, pfam07884, pfam07912,
pfam07955, pfam07976, pfam08534, pfam08806, pfam09338, pfaml0865, pfaml3098,
pfaml3192, pfa 13462, pfaml3743, pfanil3848, pfam13899, pfaral3905, smari00756,
KOG0191, KOG0404, KOG0907, KOG0908, KGG0910, KOG0912, KOG0913, KOG0914,
KOG1730, KOG2244, KOG2501, KOG2640, KOG3780, KOG4277, KOG4716, cd09226,
cd09230, cd 0546.
Leucine Zipper: COG5221, TIGRQ3Q57, cd00193, cd01047, cd06868, cd07601, cd07631,
cd07632, cd08687, cd08875, cd09213, cd09521, cd09529, cd09768, cd09803, cd09920,
cd09929, cd09940, a 0405. cdl0406, cdl0407, cl02576, cl02577, cl04407, pfam00170,
pfam01056, pfam01665, pfam02183, pfam02344, pfam02536, pfam03131, pfam04618,
pfam04782, pfam05712, pfam06818, pfam07188, pfam07334, pfam07716, pfam07888,
pfam07990, pfam08383, pfam08618, pfam09728, pfam09766, piaml 0259, piami0815,
pfamll569, pfaml l725, pfaml2329, pfaml2330, pfaml2498, pfaml2624, pfaml3007,
pfaml301 1, pfaml3324, pfaml3339, pfaml4389, KOG31 19, KOG3613, KOG4074,
KOG4721, cdl 1387, c l 1388, cdl l394, cdl l395, cdl l396, c 1397, cdi l398, cdl l399,
cdl l400, cdl 1401, cdl 1402, cd 1403, cdl 1404, cdl 1405, cd 1406, cdl 1456, cdl 1457,
cd 1458.
Plant Homeodomain: COG41 8, COG5034, COG5141, PHA02825, TIGR00568,
TIGR01550, TIGR01552, TIGR03325, TIGR03343, cd01397, cd01797, cd02957, cd02987,
cdi)2988, cd02989, cd03479, cd04710, cd05656, cd05839, cd05841 , cd07107, cd09583,
cdl0449, cdl0455, cdl 1598, cl00960, cl09153, pfam00628, pfam02318, pfam02604,
pfam02661, pfam03660, pfam04683, pfam04698, pfam06001 , pfam08073, pfam08074,
pfaml0503, pfaml2998, piaml 3341, piaml 377 , pfaml3831, pfaml3832, pfaml3836,
pfaml3922, smart00064, smart00249, smart00576, smart00583, smart00744, KOG0825,
KOG0954, KOG0955, KOG0956, KOG0957, KOG1245, KOG1512, KOG1632, KOG1633,
KOG1634, KOG1844, KOG1973, KOG3612, KOG4299, KOG4323, cdl 1122, cdl 1672,
cd 1725, cdl 1726, cdl 1727, cd 1728, cdl 1729.



Tudor Domain: cd04508, cdG8824, cd09972, cd09973, cd09974, cd09975, cd09976,
cd09985, cd()9986, cl02573, pfam00567, pfam05641, pfam07039, pfam08605, pfam09465,
pfaml l717, pfaml3861, smart00333.
Hydrophobins: cl02451, pfamOl 185, pfam06766, smart00075



SA S c I All identification numbers are G numbers identifying a specific
sequence in NCB s Protein GenBank database.
Gl i o id se Fibronectin T III Domain (A. Niger)
299755823, 238485216, 238508296, 225683825, 31714501 1, 83768412, 119483900,
70982937, 565664, 154298509, 226293205, 320589434, 169784538, 320581485,
115400904, 238503674, 317035636, 241959388, 212526374, 3 17031 154, 134077461,
302888467, 171693827, 295666169, 115386532, 296439601, 238497998, 83764846,
317138559, 255932921 , 242780701 , 121703850, 310798849, 121804809, 302694815,
154305615, 255955195, 302917221, 289614529, 154293970, 296439596, 67539612,
190344356, 302413403, 146421590, 15982666, 46121 149, 119485921, 320037033,
1191 73146, 303324127, 320592147, 145607371, 169620942, 163940726, 67524741,
67526983, 154310381, 229133867, 302880422, 189198678, 258570545, 115401928,
317471 74, 242808274, 296439599, 1022722, 310797003, 125973771 , 40667,
156031297, 149210995, 229167716, 302694805, 206901 17, 299137068, 212537781 ,
255946129, 14525 1001, 255949368, 229060662, 30291 1826, 171676730, 315647365,
2 17966720, 302407187, 115378805, 31082261 1, 2 17966656, 154317655, 229103587,
150951335, 134082248, 302889355, 242208680, 317127436, 119467514, 115388958,
3 11321042, 201066459, 309297457, 262408994, 295087823, 237715058, 251794873,
332041 1, 2291 16503, 3320413, 85097939, 227874, 493580, 299146688, 160886174,
85092449, 289618093, 218091995, 314966803, 238599849, 229097501, 164659066,
315103465, 314923030, 282854060, 289622551, 289615653, 50556144, 260950625,
229020846, 229024523, 116197188, 34582634, 19352194, 146296134, 253574725,
170096919, 156056032, 67901856, 699394, 156050519, 68479078, 169619579,
38490519, 302671450, 50546819, 189206824, 238598699, 182419970, 322435462,
238498582, 169781768, 3 11328327, 225874508, 298247076, 39960393, 171681682,
160931651, 50421785, 300783640, 3 11321796, 307719141, 320587575, 302188035,
304316190, 15001 8834, 50551019, 25950371 7, 46140089, 315185696, 312217489,
74149952, 189202078, 299740917, 312214892, 212634465, 294141713, 167647584,
71282614, 256392676, 23491576, 94969137, 150018584, 154277554, 199584262,
149826, 312961926, 296270377, 323358436, 225871719, 111036528, 111036526,
114953, 299137021, 229591514, 299139610, 240280387, 302696291, 317474221,
2 18130692, 90022319, 295689400, 6456799, 224535250, 88800644, 291514450,
145609584, 268608351, 189468349, 296417445, 225619035, 291547825, 71733982,
161898175, 256784888, 209517934, 310794267, 299754143, 302680651, 303241835,
148657583, 260662194, 289177814, 183602713, 302558094, 219682536, 114799008,
254445290, 220928567, 225561055, 291530570, 28870482, 257485380, 315652708,
251799074, 295691082, 254446212, 94971 178, 320323745, 320327887, 302337739,
254295420, 298487501, 302184979, 282600765, 225012305, 158315093, 206563180,
66046382, 302539526, 2896791 17, 268317619, 71023985, 21224034, 320592106,
256378884, 296125304, 297559997, 254445005, 297202710, 300770073, 293374877,
119477568, 170094666, 291436961, 239928636, 222083019, 295700293, 167749573,
227538527, 167645796, 5 1103104, 5 1103187, 5 1103146, 152967379, 302693222,
5 1103086, 5 1103095, 304405499, 282877070, 160888502, 254248578, 118586280,
170735706, 290891 147, 107026521, 116491544, 302338605, 237801 178, 171320332,
119366853, 229493147, 281424455, 281421064, 312891037, 29914271 1, 284158790,
255505767, 237801293, 289627417, 182412094, 257485176, 302185714, 298486752,
255281396, 3023166, 66046266, 134293451, 71733925, 290957046, 167646366,



319787180, 322435442, 255532174, 28870341, 301385021, 261366314, 213969815,
114562485, 300718414, 172063122, 302546944, 71019897, 324030239, 289673084,
270296098, 115358367, 291540741, 258510346, 170701580, 50546815, 293393020,
308375093, 295690896, 260185048, 251797616, 146299327, 15607327, 31791364,
121636098, 254248673, 156740923, 320161 158, 117164688, 256848175, 282878292,
291557837, 270294870, 317477858, 225378720, 238025248, 319952040, 304406516,
299136858, 226307298, 150002739, 290770223, 167588628, 317056466, 224538590,
241258654, 295700358, 78062672, 307324014, 189467777, 295101332, 54025369,
237712573, 261404262, 307693600, 217966749, 284031239, 240146167, 298481633,
237715430, 293370588, 258321 8, 300776976, 254882241, 225873702, 322434506,
251795208, 291525171, 266623672, 167765233, 2598192, 317054135, 296167403,
256394179, 221215244, 298228724, 313204584, 161520955, 221 196621, 307266877,
218130696, 238581558, 189460092, 254253886, 16125220, 54024927, 299140913,
237719796, 301384088, 256395993, 315309884, 94971087, 294640145, 261881014,
295086400, 254419249, 213968866, 271967420, 257877832, 256393020, 152994256,
15642800, 2971961 78, 295103770, 295840563, 320328802, 300778220, 28870849,
320324694, 3 13145353, 66047220, 294146775, 9971087, 302886330, 313204581,
310826625, 255007659, 67524309, 160885399, 307130600, 152966485, 322696092,
300776921, 170721366, 291540735, 312888033, 212715466, 167646103, 225351532,
302893318, 319788503, 160943517, 318057914, 237715892, 134097338, 291009286,
304317882, 302517580, 224588245, 229818080, 315498613, 319647763, 238593748,
52081845, 41409723, 315606695, 281421892, 294674952, 320592477, 299136776,
254777433, 256390807, 322437581, 160901716, 118463402, 159897956, 1749831,
320106055, 291534290, 288925556, 291550726, 160888506, 189464310, 167038437,
315303407, 313807474, 224025503, 94967561, 222102142, 7259476, 317477862,
315498653, 317474225, 63099951, 189460887, 209521226, 114951, 289427172,
225377046, 307294941, 295689821, 194366147, 298483851, 289679473, 160882984,
294644546, 237716804, 293370910, 322831259, 295086091, 314960045, 269796801,
297163385, 299146960, 297543748, 227536644, 167385650, 83698596, 170288716,
148270032, 238684879, 294146655, 291298614, 224537753, 116334524, 50842476,
29829120, 312885398, 255690202, 190574823, 188990656, 224023609, 254821407,
198277570, 290770098, 300773468, 116206440, 3 17479341, 270293824, 237803559,
160889064, 282864716, 322433841, 317478036, 256376299, 16126000, 222107153,
145613684, 290962042, 320592685, 256840106, 302420455, 313205375, 28871427,
60280038, 158312317, 221234769, 271500972, 66767544, 160878820, 310644496,
294674485, 255690655, 299137019, 296139204, 190346640, 146319801, 21232323,
291538014, 2601 72598, 237715659, 262408668, 190346171 , 294655179, 227326958,
154489053, 150009032, 298375735, 29510941 1, 294675412, 256840965, 298480647,
223937583, 302566017, 262383928, 253687936, 312889085, 237725955, 62198735,
2702961 73, 317480750, 302566013, 298376791, 262381651, 150007848, 324029849,
50309205, 317504539, 126137271, 3153101 12, 255013451, 163849391, 294673871,
153812089, 149278527, 289626767, 301 161853, 254522717, 289648458, 281412087,
160892207, 149280000, 60680320, 265765465, 156740905, 302554503, 219848595,
224024263, 254385125, 324030647, 154302840, 319901343, 256838674, 167765093,
169601510, 298374049, 146418359, 146301 134, 312212973, 262383062, 261880245,
255013062, 150009652, 255939816, 255014865, 188574621, 255530706, 58584046,
301312089, 222080945, 66045026, 302186259, 2913001 18, 209546850, 167835857,
21244948, 257786541, 289577460, 253563828, 148271278, 307604185, 300727659,
53712134, 229819813, 12718377, 217968103, 154493680, 182413194, 158314962,
29348723, 260171 196, 189464498, 290770019, 164426783, 298387086, 218132025,



253568934, 294791291, 315919513, 257051243, 29345853, 78049544, 31295951 1,

289767819, 257052130, 8614261 1, 270294874, 253571926, 160890630, 256419370,
171060997, 300789204, 261406646, 261406977, 160887865, 289434894, 2290232,
256783934, 237718534, 160882312, 29347188, 298387490, 30795002, 266620396,
306822308, 28971 8454, 261404354, 242239825, 21244593, 270294390, 261878665,
171742399, 119026212, 294666741, 58583746, 146301 131, 146421343, 294626495,
166710408, 160891087, 288562868, 21224897, 288562870, 257052681, 222099644,
313505754, 2961 14969, 313633027, 294675324, 2271 13034, 189460899, 257483426,
18916682, 255282879, 159041876, 251799078, 189467715, 289619058, 160891565,
86141404, 28855161 1, 224536801, 14568800, 220914262, 323344052, 1483615,
255533985, 50121714

289623350, 1708378, 14793912, 322712535, 154125577, 154125595, 6647555,
42543467, 154125591, 154125583, 126009705, 302412419, 25091421, 1903321 ,
154125589, 154125585, 3 11326527, 154125601, 70930993, 322692547, 154125581,
24474507, 189188090, 154125605, 1709966, 154125579, 154125597, 154125607,
1706154, 164425836, 148888519, 289524984, 39950019, 154125593, 46109898,
289617808, 37724083, 171685270, 115396538, 310801 153, 39956960, 302884573,
310800037, 154314570, 156062196, 169600565, 154125587, 148888523, 148888521,
68271221, 302408401, 156045944, 11359587, 154125571, 4499830, 312222048,
189192290, 3 11319579, 154125603, 3 11317189, 209570340, 37723315, 12584528,
154125599, 769895, 891 13 187, 40644368, 262916, 1705756, 134079670, 2065353,
302423794, 169606818, 1870028, 154321 730, 154125573, 91771573, 1870038

Hydrophobic 2 T. Reesei)
6647555, 42543467, 126009705, 1708378, 289623350, 114793912, 154125591,
70930993, 1903321, 154125583, 154125595, 154125585, 154125593, 154125605,
322712535, 154125577, 25091421, 24474507, 154125601, 189188090, 154125589,
3 11326527, 1709966, 322692547, 302412419, 154125581, 154125607, 154125597,
289617808, 115396538, 289524984, 148888519, 1706154, 154125579, 164425836,
39950019, 39956960, 46109898, 310801 153, 171685270, 154125603, 37724083,
68271221, 302408401, 156062196, 310800037, 302884573, 189192290, 3 11319579,
169600565, 169606818, 312222048, 148888523, 148888521, 154125587, 11359587,
209570340, 154125571 , 37723315, 156045944, 154314570, 154125599, 3 11317189,
4499830, 12584528, 154321730, 891 13187, 40644368, 262916, 1705756, 189190926,
769895, 1870028, 2065353, 302423794

Carbohydrate Binding Module 20 (A. Niger)
145235763, 224027, 308390265, 49237635, 30025851, 157837372, 49615615,
2378241 19, 159162039, 32265054, 226358, 113790, 1389841, 40313280, 46398247,
113792, 115395828, 159128620, 242807399, 70988699, 119497739, 212538175,
67900830, 320592728, 115385717, 159128622, 70988703, 12666724, 212531 193,
255939424, 119497741 , 12171 1038, 242772202, 121704316, 217825, 238507489,
169786471, 104345338, 40313278, 119494507, 38524238, 2570150, 851 10737,
289614504, 156043229, 255937169, 302412212, 115386862, 121708778, 67538586,
307590719, 289615069, 115433526, 61658242, 146330532, 242775754, 302413077,
225559859, 119473373, 30331 1341, 226290081, 255939426, 212538201, 46123801,
320592745, 166797271, 154316440, 171677225, 12171 1036, 3 11321950, 3 12220777,



189198073, 3 15042896, 312219086, 302915477, 119194357, 258567690, 67525889,
3012, 145603948, 14921 1031, 242807252, 85082688, 310794605, 169620405,
39973515, 320039527, 296808129, 121707616, 302658226, 259486662, 302895994,
159125271, 154319704, 322712530, 295669328, 119500486, 310796060, 238580439,
322692544, 283484365, 225682653, 2618251 13, 289616467, 312219088, 156046276,
169620403, 116205651, 3 11321949, 302681819, 271964823, 171687999, 302868164,
189198075, 119473591 , 168261, 159128483, 146323129, 299743826, 115378360,
159038460, 256375271 , 121 704551, 159900578, 154287478, 164507722, 302419163,
238581698, 67903834, 163849057, 461509, 39969197, 145594536, 93360073,
14559521 1, 72161389, 240276266, 169624056, 8468531, 62816022, 166797273,
24221 1440, 242219173, 113822, 3 11900274, 254386884, 170090057, 78484151,
256393823, 294633263, 94966431, 297191407, 32001 1163, 685212, 1351937,
157830769, 399224, 157829680, 189096161, 282861496, 68564993, 3 11895741,
310798273, 169858289, 722279, 239826234, 156032806, 104376001, 323705023,
1168860, 329851 7, 126364303, 221218407, 399220, 742241, 538221 , 302562176,
304406864, 297545348, 54304042, 54694920, 302498961, 299743452, 239987198,
239940720, 4099127, 315645249, 399222, 399221, 302422574, 39933006, 51247884,
51247882, 46015835, 7546512, 116046, 1942571, 46015837, 154303741, 1168861,
157830602, 399223, 157830567, 157830605, 4930027, 182439073, 18655886,
157830603, 157830604, 7245442, 23 1547, 31615908, 18655887, 11513474, 31615909,
4930028, 113820, 42543291, 124605822, 30316403, 261404817, 11139208, 399219,
229826603, 157837088, 157830601, 157830600, 6729854, 535792, 157836927,
289618282, 113785, 116043, 226525540, 46139623, 166157197, 167571945,
167037093, 399218, 172054128, 113807, 167838576, 291 1478, 461717, 167564778,
38492802, 171850753, 256783676, 142654, 308178229, 83717267, 257141453,
167576698, 1595853, 2098273, 253576539, 90074677, 167722069, 237509634,
167896714, 126442408, 126457000, 53721 180, 2541 89583, 76819424, 226198761,
254182851, 167741067, 167908510, 134280814, 254264465, 217422876, 167826636,
283558100, 90654477, 154354703, 34498945, 304408279, 242779935, 116199623,
257386281, 1835232, 3219626, 256394988, 307103696, 282897853, 288904962,
231548, 280977881, 260771365, 89241792, 33860127, 142501, 171688444, 91793156,
8569360, 15895508, 70993930, 262195698, 218246954, 302784796, 187933512,
302770775, 187934195, 297559906, 118396703, 162452301, 87122266, 159477453,
212526062, 118364918, 83758764, 67926159, 307104489, 167832789, 159476268,
323493741, 307106422, 262191544, 115376651, 107593783, 307109087, 307103697,
113760, 168036245, 170727753, 303283090, 186684698, 116789355, 153830763,
153217603, 229513213, 229523095, 255078280, 168018169, 302785794, 302759923,
307104549, 255565356, 186525893, 3319356, 79521972, 159479192, 224139076,
123439946, 297808657, 187933999, 3071 10984, 159476270, 37522913, 303283588,
302849069, 168032075, 125572684, 115441 139, 224128864, 146308156, 123488013,
308808348, 145547785, 242090713, 146760275, 242055031, 125528432, 295702543,
294497172, 270269270, 307108425, 220906758, 146771507, 146283806, 242046838,
195640794, 116048, 86606823, 226499126, 149375630, 224087746, 302838921 ,
2506188, 255073725, 296089605, 116792294, 225433656, 151013, 53771834,
301788864, 10120674, 255645345, 3071 10670, 145518121, 123404859, 255078504,
224139644, 66824037, 307107932, 118384456, 255085400, 123439198, 307109520,
194224172, 50978534, 24201 1264, 73991641, 114680847, 149640925, 123229827,
209882226, 218196885, 115464183, 255569325, 123229826, 114680845, 90019963,
145351048, 255078292, 123413801, 194672502, 124001065, 302833597, 302845770,
297481642, 296200126, 124001035, 7243266, 25901062, 111185947, 86608881,



291388907, 3 16971 198, 1 1185942, 159478014, 145552336, 307105907, 25557441 ,

187609225, 159487935, 145498841 , 145480701, 222631 770, 308806776, 124001324,
66809917, 297706306, 167998923, 42569818, 159473276, 83646851, 118087806,
229594488, 3071 10669, 297741704, 281205525, 307107166, 225351714, 303283318,
225440191, 284031968, 316969571, 148909212, 281210229, 168178622, 256842200,
255016562, 145535153, 262384873, 298377647, 123475271, 148230549, 303279016,
170755489, 119720359, 281208415, 66361724, 307104336, 67585216, 224106273,
312877290, 90022580, 226948470, 312794156, 145493395, 237843789, 221504648,
221481585, 307105109, 321462731, 255555150, 50725997, 115475892, 224089891,
223942235, 302837073, 168012334, 218200941, 145525080, 308805014, 297824023,
150006677, 297810269, 255085854, 4775282, 302829913, 168053587, 14551 1746,
281348199, 226504950, 14552661 1, 213982899, 74001877, 302789740, 302846710,
297740222, 322805524, 147794040, 149701667, 307104459, 297260258, 0002651 ,
148379186, 153939542, 302782878, 145475879, 851 11707, 125849062, 312134529,
126659022, 119946169, 309790494, 30424697, 302871232, 170761755, 67479419,
312877289, 108758596, 145516224, 302830967, 145516795, 301617462, 62078705,
189463960, 118383730, 237794487, 154491700, 255075993, 168183055, 118090258,
55250365, 18412808, 66826231, 212550801, 1198941 19, 38454294, 61657886,
218264323, 146162797, 4 1176619, 42573247, 222637624, 145498915, 218200202,
255086087, 281339374, 312623066, 300727642, 115473897, 312128250, 229818349,
167378154, 118388320, 302871231, 146295728, 270295906, 301 778729, 298706680,
160889319, 224536054, 145485769, 317479654, 145478487, 67463860, 219848570,
154421756, 302813912, 159478859, 167384387, 265766963, 60683070, 145488629,
145518726, 145538848, 301 164585, 253566263, 312134528, 123409439, 66804239,
225868297, 255567240, 303284321, 312794153, 183233439, 195427024, 6552352,
5822031, 319899892, 145496242, 222528625, 3 11262388, 145546719, 237838365,
302795135, 255083554, 221484248, 303281931, 25501 1259, 126304371, 255081762,
221505769, 187780181, 160333557, 159467130, 114594121, 225870770, 145517408,
195978371, 224025186, 221487379, 292490548, 21903377, 163846609, 237830021 ,
145552513, 228991389, 67463859, 145347517, 67463858, 31615380, 4699851,
145523277, 228997490, 145500690, 145492108, 269839307, 119512278, 88707074,
307104631, 222616942, 303286629, 115488252, 2 18186706, 194383048, 145526228,
224131900, 281207436, 229818340, 288925287, 296196255, 193785585, 302839996,
297673809, 260828963, 302564337, 291401584, 472133 12, 4503977, 125985831,
195147998, 66821909, 537151 12, 321467895, 145348989, 108862527, 303236601,
195382199, 84998928, 67624447, 224049103, 224482643

e l se B
145230535, 74698498, 308212489, 242806894, 119483864, 154304807, 115390166,
74697396, 26986133, 317025187, 212537781, 51243029, 156065763, 3913798,
119483862, 156065471, 289616424, 242815497, 169862519, 212538337, 913560,
984166, 212539271, 154304809, 17902580, 3 11875380, 163644902, 115397179,
15321720, 299751 179, 2896221 88, 19879406, 729650, 2428031 73, 119485504,
70992391, 9796016, 310798929, 70992777, 145230537, 302408543, 310796491,
156065761, 70983864, 323500646, 242803213, 1346227, 403431, 121700300,
13506832, 212532981, 115397177, 242760467, 171693009, 1573621 72, 167599628,
171683669, 119472134, 3242655, 3242653, 156058750, 951 15828, 116181 120,
156712278, 171680542, 119467101, 13405471 7, 70992389, 119483746, 10281242,
851 19231, 50400675, 299745740, 3 11324920, 302405457, 70986426, 302405605,
294958177, 189206888, 302419691, 170543, 119473107, 34582636, 11692747,



159122681, 121855, 289152138, 269308682, 110006643, 70984781, 67900828,
202072836, 299033169, 310801431 , 296281056, 299755823, 212539978, 1698561 14,
21954742, 302883943, 115402429, 146424871, 49333367, 242809757, 332041 1,

2 11998851, 16445 1746, 3320413, 310801230, 119483194, 19352194, 239909307,
189406728, 302886202, 171679124, 116195332, 159123395, 116195334, 70986694,
115391767, 302925097, 212539976, 156051031, 49333363, 53747929, 289614676,
119474543, 23860981 8, 310790274, 302683546, 119501521, 121712000, 21694047,
169845834, 212541646, 119472132, 851 11901, 55775695, 307716518, 255943977,
115401052, 7013021, 302418426, 15321718, 70986018, 312218308, 121715874,
242796425, 169851646, 31747154, 119473935, 194143489, 119497791, 115396494,
85090755, 169607837, 146424873, 60729633, 170083838, 15625540, 302405060,
224459236, 39726088, 3 11875382, 154292153, 116201 193, 289618700, 71001210,
12006977, 212541757, 169860444, 27530542, 12006979, 52547947, 259155464,
299738441, 189908879, 116179352, 27530617, 39968305, 187936432, 169851644,
115387173, 146424875, 39946206, 310798712, 67516425, 169864346, 289614038,
12171 1880, 121698987, 299744430, 10281240, 299750672, 171676762, 169622513,
169846059, 167599626, 115396496, 310799644, 299750670, 121699984, 322712633,
119480833, 169846881 , 299750674, 171685434, 121699982, 169860442, 2689181,
145607910, 7208638, 70985713, 237679352, 169783678, 299750676, 238493509,
299740546, 156045950, 115395858, 121704228, 12171251 1, 171676497, 171695530,
223874, 171695776, 302404006, 116198875, 12006973, 312124718, 289620430,
156063420, 312217703, 30241 1912, 116178804, 3913806, 323500644, 82659769,
12006975, 212546407, 31747158, 310794159, 171678729, 255955337, 121712204,
116200434, 212541612, 194719525, 157488002, 41016921, 302417856, 33521684,
1170136, 169862695, 32402371, 152958098, 50403723, 164597964, 171677338,
171684255, 299749631, 119473547, 156050519, 121712002, 50402144, 34582632,
169854451, 268537556, 202072834, 242804399, 4200031, 116198749, 199599912,
313758571, 295937, 242771362, 114324587, 56410394, 67538224, 197267671,
296439594, 1304102, 212539808, 85090094, 2395801 17, 461 15906, 67537782,
13959390, 171676434, 1679597, 310791835, 74619305, 157830535, 121710996,
169862217, 1842142, 189498328, 12584219, 116202353, 39941218, 169862697,
158138919, 115401906, 116178792, 4249556, 289615146, 116208174, 189201655,
212539472, 302928459, 4586343, 49333361, 289616326, 255943971, 212545631,
171677676, 171676366, 317036259, 310791801, 212536648, 62821722, 15054476,
299033167, 289622133, 85081067, 213402949, 121715055, 164428377, 4062993,
134083538, 148608031, 2559501 18, 126570785, 8052455, 242785568, 154319199,
2689179, 169893727, 317470066, 197320653, 2689183, 3 11321981, 260513728,
2981 135, 116205289, 33521680, 1170139, 77176916, 1170141, 310796801, 121794,
74623797, 116195572, 307776646, 62821724, 50844407, 159122226, 70982029,
580451 87, 157830153, 242798241, 289617169, 156712282, 302415539, 119487196,
197288616, 119485791, 201066457, 73918822, 4586347, 116200458, 310796933,
171685522, 116192715, 156031017, 299892806, 299741430, 171677388, 46139389,
21263647, 5231 154, 302698409, 302926345, 157830159, 157830158, 296439556,
4586345, 70983912, 145616662, 85108032, 169867023, 46241268, 302912547,
3319315, 116203333, 1452461 18, 124108997, 121852, 3032971 10, 269308684, 121788,
46127251, 2833231, 60729586, 296027, 33521678, 60593233, 294196, 302419685,
212541749, 37732123, 46107376, 299746447, 121715087, 46241266, 85074607,
70983951, 2991 16542, 28950192, 310801530, 145616252, 169858218, 506848,
189193871, 294958184, 154312003, 39946208, 299742127, 296006344, 242812188,
255933578, 154320612, 302410515, 116201413, 320594039, 197293759, 197293757,



145607780, 302889367, 119497789, 322703548, 116199201, 156229557, 116192683,
110627661, 950686, 315019214, 6179887, 302890317, 46139579, 851 10940,
205364078, 302420969, 169616458, 3004640, 3004899, 68270848, 560649, 3980202,
39945810, 301 116123, 453224, 169848044, 254573944, 302910428, 171682216,
289622259, 110627663, 70988657, 238581687, 27530615, 115390200, 159128601,
46395332, 310790098, 171694598, 242791306, 312213464, 85083355, 169846162,
116193969, 156062514, 39944716, 6651267, 302405521 , 171679102, 729649,
171685626, 159128643, 1346226, 242795742, 1543181 10, 39966419, 289613470,
156060391, 145603548, 315019218, 169784466, 289620945, 242798333, 116204507,
171677500, 58045189, 70988747, 242779753, 134081569, 156049937, 85092689,
46127267, 171684031, 169619068, 3 11332153, 317035006, 116181368, 310799770,
62006158, 62006162, 3 11331975, 55295400, 322695133, 156059212, 16304333,
169617193, 154313516, 310799695, 315019224, 115401646, 238583617, 46137791,
189200539, 312217108, 24281 1823, 191 14898, 302417858, 126032267, 171681485,
25090320, 15431 7376, 169858192, 296418037, 242761205, 298709355, 189197303,
298709752, 851 13565, 289618626, 302422098, 31221 1582, 299750604, 238590923,
145613086, 116201321 , 145341690, 119485741, 37551423, 164375375, 1374721,
289616942, 208429104, 33327790, 116196720, 315019216, 62732000, 5 1872335,
46241270, 294992337, 310800042, 302407185, 212541552, 169624058, 3 11317831,
1709845, 296439558, 171677165, 3 17035832, 55824412, 18765873, 46136977,
75859132, 39970025, 85090296, 289616319, 126032269, 3 11319960, 1170137,
299750752, 310800469, 74623591, 461 15572, 3132, 34451980, 189198461, 322712336,
322702984, 70984483, 291461597, 189194773, 159122532, 67522290, 29871 1844,
294992335, 294992341 , 9971 103, 169846164, 212544236, 116202991 , 209916680,
63148160, 302678393, 116205203, 302887480, 39944092, 3 11320034, 302420825,
169846166, 39955797, 116202789, 299472376, 299754619, 119470730, 29871 1843,
315019222, 145250957, 162138864, 851 18747, 320584084, 169846168, 119467430,
1891993 10, 284451272, 308523760, 302906868, 38018276, 145616638, 296418702,
254567537, 154291856, 145608962, 58709678, 238507900, 317158196, 115397335,
294992339, 164375385, 126032273, 302405821, 67904578, 299472314, 289614299,
381 75312, 85078092, 17167953 1, 308799483, 170096418, 322693635, 238498622,
154321720, 317155772, 289620075, 154296703, 145616732, 145608220, 46133891,
307716520, 171678828, 171683157, 116208244, 169616149, 303272721, 299472316,
156042826, 3 11326094, 302678391, 169624590, 169851362, 302421884, 298708778,
6502585, 255071623

j ,4-beta-i) -g c s cellobiohvdrolase (A. Niger)
Q9UVS8, 145230535, 70992391, 119472134, 115397177, 119483864, 67516425,
255943977, 70991503, 119468034, 169768818, 121699984, 121710012, 255943215,
66828465, 330799424, 3 17030164, 156048578, 242806894, 154300584, 115390801 ,
367046256, 317137671, 212538337, 238489939, 67538012, 336271674, 367023008,
367040043, 3403761 13, 39977899, 299749838, 85108032, 330925604, 156060391,
169859460, 302679174, 171676762, 154312003, 169870197, 302926345, 302886202,
169859458, 336265714, 299749836, 154292161, 367018964, 156055188, 302698659,
171696102, 46107376, 116181754, 238586042, 189206069, 189193473, 330943733,
169601 100, 16961 1094, 301 107289, 301 111394, 39973029, 336258396, 85083281,
331238484, 331238500, 171683762, 169615761, 116200349, 367034450, 39971383,
302420813, 30241 8426, 331224959, 336268485, 331214672, 164425749, 331224953,
331247805, 169785739, 331247587, 121709349, 119488801, 70982500, 115402419,
302404451, 85079837, 367046192, 367028314, 367046755, 21254563 1, 116202581,



116191879, 242771362, 116208318, 336266533, 115402429, 70984781, 3024121 14,
171682802, 119467101 , 67525921, 336262129, 330924660, 302886555, 189198277,
121704228, 145606094, 145610386, 299737892, 367030645, 46127751, 149209515,
171677538, 238602691, 340386176, 169619477, 116201 181, 367038203, 238586207,
302407315, 367029571, 1696201 19, 301 104938, 171678917, 302423818, 85086175,
238572985, 116202583, 238586720, 116196720

Glucoamylase (A. Niger)
145235763, 115395828, 169786471, 238507489, 255939424, 242807399, 119497739,
70988699, 212538175, 67900830, 12171 1038, 258567690, 30331 1341, 119194357,
156043229, 154316440, 367041 103, 67903834, 242807252, 212538201, 39973515,
85082688, 336261549, 315042896, 242816072, 121707616, 327295390, 302658226,
119500486, 296808129, 295669328, 367035092, 302419163, 146323129, 19473591 ,
302498961, 255946924, 121704551, 169770097, 238487534, 121710130, 367054602,
46123801, 302915477, 46139623, 302412212, 115399138, 171688444, 156032806,
169624056, 156048857, 170090057, 2422191 73, 24221 1440, 299743826, 302681819,
169858289, 302422574, 299743452, 302679676, 116199623, 336267930, 171688680,
154287478, 191 12700, 71019961, 330935371, 189205727, 29641 1825, 154303741,
213405046, 1341 12031, 241952697, 58267622, 331227455, 3212591 19, 68468461,
50552328, 294654787, 255725910, 254573816, 260949837, 150866757, 6322092,
363750810, 70993930, 254581 134, 50310489, 169621632, 25571 8387, 149245556,
146420560, 331241398, 366995731, 331217231, 302307259, 50288105, 367000992,
289166127, 270159037, 154295473, 54296458, 36701 1971, 148360961, 365991914,
52840667, 54293416, 217976594, 323139503, 70988703, 121704316, 119497741,
119494507, 115385717, 167516610, 255937169, 3121 15413, 212531 193, 242772202,
115386862, 83594632, 336260435, 239820200, 67538586, 115433526, 851 10737,
302413077, 119473373, 171677225, 255939426, 238567909, 121 708778, 67525889,
242775754, 12171 1036, 238581698, 150377998, 189198073, 330929361, 302895994,
14921 1031, 145603948, 384532264, 154319704, 169620405, 116205651, 190894999,
156046276, 367020310, 238580439, 86361 172, 336264324, 367043532, 171687999,
271964823, 169620403, 330929359, 189198075, 336319885, 159038460, 383777497,
302868164, 256375271, 115378360, 72161389, 159900578, 357397893, 145594536,
383453749, 14559521 1, 254386884, 218672888, 294633263, 39969197, 330469520,
162449038, 357413794, 163849057, 383780964, 357393797, 344999242, 239826234,
297545348, 333896467, 297191407, 304406864, 386775152, 386850563, 357389266,
256393823, 261404817, 315645249, 329926183, 239987198, 354585628, 365863877,
167037093, 329934952, 182439073, 229826603, 359144947, 302562176, 253576539,
386855990, 289767560, 242779935, 308178229, 257386281, 218512838, 3291 16760,
282897853, 167838576, 218246954, 330832361, 83717267, 257141453, 167576698,
187934195, 288904962, 167571945, 167564778, 187933512, 134280814, 254182851 ,
167908510, 226198761, 374263473, 254264465, 217422876, 167722069, 167826636,
254189583, 76819424, 126457000, 237509634, 167896714, 126442408, 262195698,
53721 180, 256394988, 167741067, 67926159, 297559906, 118396703, 302770775,
304408279, 386848634, 302784796, 332796624, 34498945

Endo-l,4-beta-xylanase A (A. Niger)
P55329, 145250044, 367042760, 71024535, 242813893, 212546261, 156050325,
154295033, 242823859, 212539976, 330945789, 156043978, 242783405, 851 872,
189209652, 121700014, 238499219, 6752631 1, 67904756, 330470096, 115400988,
255930981, 169768392, 367031002, 121712323, 70985723, 39946360, 169778667,



169619301, 119473557, 145228427, 119472529, 70985697, 367028490, 116197072,
116182892, 336274588, 171 694656, 254784655, 302417816, 119473525, 145604200,
367026235, 145231 168, 70992503, 383778518, 302913666, 72161617, 3670381 11,

302410217, 330935383, 169621658, 189205741, 302543104, 39973321, 335433931,
386692939, 156059212, 357392833, 367036034, 367022650, 171691240, 15431 7376,
296268426, 90022703, 116205351, 294631969, 46138969, 115397059, 302890317,
461 15564, 344997987, 192360336, 164424328, 297561656, 257053030, 302562162,
386849796, 336259513, 336264235, 330920925, 376262546, 335433930, 291435712,
367020944, 336322095, 116197274, 238063641, 269955550, 171689822, 171694490,
367049055, 171676497, 336255156, 257053029, 254787353, 383639508, 256833593,
376262547, 238062951, 162449235, 289771981, 312134125, 254785772, 189208412,
326203691, 192361681, 367037849, 254785774, 169624039, 256394078, 222528140,
116179002, 386843786, 374296413, 16961 3044, 256389703, 312621203, 21220761,
2961281 13, 384267197, 385266567, 154687778, 367039271, 290961613, 162453827,
206900912, 16078944, 386758641, 385777892, 375364102, 125975452, 281419413,
374988367, 121712541, 21218669, 374295860, 116197429, 350266226, 332668898,
251798633, 291436761, 220928199, 384159266, 366165 189, 376261 142, 157692596,
384175660, 359413649, 2961281 14, 194016749, 32131 1533, 150017882, 254785775,
329937157, 217966677, 357415502, 302410219, 385777893, 171680488, 337747607,
281419643, 315647281, 256389691, 261407336, 304406274, 116192729, 329926487,
326204845, 160880242, 300783316, 302868167, 302875153, 308173721, 169855830,
256378278, 15613462, 386758494, 315505437, 350266074, 116182700, 256006201,
302697575, 384159259, 374296749, 116182878, 169610990, 374297593, 296330972,
119470734, 2961281 12, 162451 141, 110638770, 308067745, 330934375, 310644137,
169862294, 376261465, 375307307, 145250953, 367032696, 374322407, 253575092,
39977381, 317054805, 169865921, 333381704, 374297363, 325678570, 350548573,
242805021, 374324231, 238577851, 169864346, 220929285, 39946222, 162452278,
302882833, 350548575, 376262105, 26861 1604, 268609134, 268609130, 169774265,
238497225, 268609042, 268608616, 317055471, 317055601, 317057375, 325678158,
268608532, 319788763, 268608317, 169784562, 385837982, 116512302, 261414773,
169615415, 212544063, 299752600, 169860458, 182413934, 169615206, 325105266,
226958393, 261416586, 375146969, 238599616, 371989333, 162457604

Endo-beta-l,4-glucanase (A, Niger)
074706, 145238644, 119468571, 169767984, 255943333, 70991583, 70992389,
119472132, 121699982, 115395858, 121699069, 119480833, 71001210, 67538088,
238493509, 169783678, 255943971, 121698987, 461 15906, 317036259, 119483862,
336275715, 2559501 18, 115397179, 367019458, 67521656, 302883943, 851 11901,
171695776, 115390701, 302908015, 116181 120, 367053273, 212539271, 336273138,
367028833, 145230537, 189196560, 367048951, 242760467, 169603756, 330932055,
171678147, 156064897, 154322599, 46109478, 296421810, 170096418, 302683907,
386335167, 83745929, 116205840, 207744735, 17548383, 300696706, 300693149,
299749631, 300702563, 357416133, 145607780, 3844171 19, 346722972, 325926188,
84621910, 1885791 18, 38051 1663, 294627410, 289662252, 325915671, 289666988,
78045589, 325923247, 325923245, 21240803, 381 169609, 294664403, 21240804,
29462741 1, 381 169612, 325926189, 384425724, 346722971, 381 169614, 21240802,
21229505, 330994214, 21229504, 325915672, 78045587, 38051 1664, 384425725,
78045585, 325926190, 188989426, 289666987, 384417122, 294627412, 289662255,
21229506, 8462191 1, 384425727, 1885791 17, 357416134, 58579906, 290975791,
384417120, 347761993, 223937220, 325915673, 349687963, 116250003, 209551780,



294664402, 325923249, 241207180, 28199922, 190889902, 71902214, 222084492,
170741588, 386084008, 71275297, 218680146, 209542955, 162148320, 116199039,
294146631, 154302933, 340776996, 289666986, 289662257, 15839297, 367037791,
307943024, 156048212, 381 199500, 325923248, 38051 1665, 86355887, 338741731,
170739375, 3831 15436, 262405906, 160884641 , 222106954, 333902034, 218673552,
171693139, 340787915, 359782430, 296446720, 338738598, 218459561, 119898527,
328545532, 302890203, 254503590, 170739385, 262405903, 160884643, 336412775,
33124881 7, 242222651 , 3364041 17, 146282835, 386021200, 331248479, 339494471 ,
359783239, 170739796, 3831 15438, 171059025, 359782296, 359780995, 359783823,
156065761, 242222649, 242219310, 242222661, 154304809, 331248449, 302698219,
87309129, 238591848, 192360145, 253997153, 359781958, 367046270, 367051735,
331242703, 359780874, 33 1247714, 87306701, 331236431, 339493468, 386020105,
331248827, 331248437, 146281839, 39975069, 381200657, 169613088, 169605819,
238599923, 333898791, 326317168, 12061 1588, 209548758, 380509900, 169605817,
302419691, 242219324, 298244393, 78045914, 346723273

Beta-GIucosidase (A. Niger)
145254958, 238504016, 169764719, 115389440, 70990956, 119496635, 121702635,
67527650, 255942539, 242784870, 303316856, 119187681, 261 197503, 212527864,
258576755, 296825494, 315055 173, 327307602, 302666070, 212530388, 367050018,
116208256, 154301968, 336260980, 85078070, 156051478, 367028272, 171685516,
169617407, 330926566, 302508591, 46124455, 302893124, 156034641, 154284704,
145605453, 15431 1096, 295670726, 171679605, 119193977, 169609274, 302417172,
367047965, 30331 1641 , 302914058, 258575187, 367034417, 85068386, 242780701,
46105076, 116194179, 330930775, 189198678, 296814480, 242818857, 367041576,
169769170, 261205350, 238501614, 212526374, 70984414, 116203589, 255932921,
70991821, 212531509, 302504737, 119469897, 336260484, 315053577, 154274626,
258570545, 327309212, 119173146, 156055358, 15430251 1, 295673792, 303324127,
2427731 85, 145609584, 115400413, 241959388, 295666169, 327306810, 261 196329,
121703850, 347976383, 315055927, 154277554, 68479078, 189202078, 302654271,
67526893, 50421785, 121699673, 330929564, 119467514, 115386532, 67540964,
156051510, 317035636, 154301988, 302420455, 70986816, 238503674, 242208680,
321253479, 260950625, 317138559, 170096919, 134109735, 150951335, 336269473,
58264776, 50546815, 255946129, 461 15456, 149210995, 296417445, 171693633,
50556144, 367024397, 119483068, 296823412, 302889355, 255945487, 302693222,
242808274, 50551019, 299740917, 115400904, 169624889, 115401928, 67524741,
212537781, 154293970, 33121 1567, 156050519, 164659066, 367037257, 33121 1569,
367028608, 299740913, 302694815, 39960393, 189206824, 255949368, 336267553,
169762594, 238488403, 169595060, 171676730, 330931652, 85097939, 85092449,
302694805, 336276438, 145242946, 238495624, 212546891, 71019897, 71003854,
367046594, 189210447, 50546819, 70996706, 302917221, 116197188, 154310381,
169784538, 169778323, 119494233, 169781420, 330919066, 169620942, 154305615,
67539612, 30291 826, 71023985, 70982937, 46121 49, 461 15090, 302407187,
145251001, 302888467, 169619579, 367040803, 145615456, 119484954, 119485921,
317034648, 189188436, 115388771 , 171681682, 461 16032, 156056032, 67900818,
302418194, 171693827, 115449679, 115388958, 39953092, 39942856, 317030082,
255931379, 238498582, 46138201, 299755823, 302407425, 169781768, 302413403,
145609483, 302696291, 145604448, 31714501 1, 46140089, 145601539, 255955195,
238485216, 170094666, 242806819, 302422028, 169620592, 367038827, 302880422,
299754143, 169601 170, 317031 154, 238497998, 302499477, 146421590, 302653948,



317030185, 3 17141715, 255723026, 115449497, 145613684, 164426783, 296419180,
242806823, 242806828, 119483900, 116201761, 336262709, 154317655, 116197937,
296419182, 156031297, 12171 1663, 154302838, 167522437



BCA O AATY AAGFO AAGFO

LEU A HYDR S. P E L AAGFO LB AAGFO

P O A LOOP LIK LIK . E N POS. TOTA LD ELEC L )

s. A ID E. E. LIKE. T. ENT. L VD ENT.

1 A 1 0.00 0.00 0.40 1.09 1.09 2.44 0. 15 2.26 0.03

T 1 0.00 0.02 0.08 1.50 0.70 -3.03 0.28 -3.0 1 -0.3 1

3 L 0 0.59 0.78 0.84 1. 18 0 .15 0.00 0.00 0 00 0.00

4 D 0 0.00 0.03 0.03 1.25 0.58 -4.18 -0.77 -3 03 -0.37

5 S 0.03 0.05 0.27 2.05 1.02 -2.74 0.53 -2 96 -0.30

6 w 0 0.00 0.00 0.00 0.98 0.10 0.85 1.98 0 7 1 -0.4 1

7 L 0 0.43 0.91 0.93 1 26 0 26 0 00 0.00 0 00 0.00

8 S 0 0.01 0.09 0.40 2 18 1.23 -3.82 -0.91 2.57 -0.34

9 N 0 0.01 0.03 0.13 2.38 1.03 0.2 1 -0.52 0 65 0.07

10 E 0 0.00 0.00 0.00 0.75 0.67 -0.16 0.01 0 66 -0.83

1 A 1 0.00 0.09 0.21 2 . 11 1.14 -1.38 -3.38 1.35 0.64

12 T 1 0.04 0.08 0.09 1.24 -0.23 - 1.13 0.80 0 .10

3 V 0 0.06 0.72 0.73 1.64 0.42 -0. 12 - 1.3 1 0.67 0.52

14 A 1 0.07 0.07 0.68 0.96 0.73 0.80 0.21 0.15 0.44

R 0 0.40 0.43 0.46 1.93 0.83 - 1.97 1.44 -2. 14 - 1.26

6 T 0 0.00 0.0 1 0 07 2.25 1.00 -3.4 1 0.2 1 -3.19 -0 42

17 A 0 0.00 0.01 0 .16 2.03 1.35 1.2 1 - 1.95 2.32 0.84

18 1 0 0.29 0.85 0.96 1.46 0.04 0.17 0.29 0.24 0.22

19 L 0 0.86 0.88 0 89 0.59 0.33 0.00 0 00 0.00 0.00

20 N 0 0.01 0.01 0.30 1.76 1.29 0.34 0 44 -0.25 0.15

Ί 1 N 0 0.01 0.07 0.1 1 0.51 0.40 -3.59 0 19 -3.41 -0.37

I 0 0.03 0.85 0 86 0.99 0.37 -2.37 0.44 -2.69 -0.12



G 0 0.00 0.02 0.10 0.84 0.72 20.65 18.23 2.29 0.13

A 0 0.06 0.07 0.28 2.00 1.33 -3.91 -0.74 -2.94 -0.22

D 0 0.00 0.02 0.04 1.92 1.17 -4.70 -0.24 -4.22 -0.24

G I 0.03 0.06 0.07 1.14 0.66 44.53 42.83 1.66 0.04

A 0 0.0! 0.11 0.40 2.24 1.24 -0.97 -2.80 0.97 0.86

W 0 0.07 0.17 0.24 2.47 1.14 -1.13 2.35 -3.19 -0.29

V 0 0.04 0.23 0.67 .82 0.88 2.29 -0.38 2.1 1 0.56

s 1 0.01 0.01 0.07 2.39 1.12 -4.18 -0.95 -2.59 -0.65

G 1 0.00 0.03 0.05 1.50 0.99 16.52 13.00 3.41 0.12

A 0 0.02 0.20 0.80 1.34 0.68 4.3 i 2.31 1.44 0.56

D 0 0.05 0.09 0.40 2.24 1.27 -4.64 -0.84 -3.27 -0.53

S 0 0.00 0.02 0.24 1.85 1.36 -1.94 -1.1 8 -0.49 -0.27

G 0.00 0.00 0.00 0.05 0.05 17.79 18.29 -0.33 -0.17

I 0.14 0.64 0.80 1.86 0.61 -1.55 1.64 -3.01 -0.17

V 0 0.03 0.97 0.98 0.8 0.06 -0.48 0.73 -1.42 0.21

V 0 0.08 0.99 0.99 0.93 0.01 1.89 0.94 0.54 0.40

A 0 0.00 0.00 1.00 0.00 0.00 1.12 -1.64 2.15 0.61

s 1 0.00 0.00 0.06 0.23 0.23 12.91 10.27 2.81 -0.16

P 1 0.02 0.02 0.03 0.24 0.21 1.98 .27 0.19 0.52

s 0 0.00 0.03 0.03 0.47 0.30 -1.63 -2.35 0.73 -0.01

T 1 0.02 0.04 0.09 1.75 0.89 0.90 0.53 0.38 -0.01

D 1 0.00 0.07 0.13 2.29 1.08 -1.82 -0.35 - 1.75 0.28

N 0 0.00 0.00 0.04 1.81 0.88 -2.89 0.79 -3.27 -0.41

P 1 0.01 0.01 0.01 0.33 0.26 1.03 -0.09 0.25 0.86

D 1 0.00 0.00 0 00 0.74 0.66 -6.15 -1.37 -4.68 -0 09

Y 0 0.00 0.01 0.01 0.14 0.1 1 -3.03 0.64 -3.14 -0 52

F 0 0.07 0. 4 0.14 1.30 0.3 i 1.95 1.30 0.46 0.19



Y 1 0.00 0.00 0.00 0.65 0.08 0.04 0.25 0.07 -0 29

1 T i 0.00 0.00 0.00 1.29 0.42 -3.83 -0.09 -3.15 -0.59

w 0 0.01 0.01 0.01 0.05 0.04 3.51 3.37 0.31 -0.18

T i 0.03 0.31 0.32 1.1 1 0.72 1.59 -0.09 1.82 -0.15

R i 0.00 0.01 0.01 0.15 0.10 -0.94 2.33 -1.84 -1.43

D 0 0.00 0.00 0.01 0.10 0.10 -4.14 1.22 -5.17 -0.19

S 1 0.01 0.02 0.39 1.10 0.97 -2.70 0.87 -2.93 -0.64

G 1 0.00 0.00 0.84 0.63 0.60 3.05 0.30 2.67 0.08

L 0 0.65 0.96 0.97 0.94 0.13 0.00 0.00 0.00 0.00

V 0 0.01 0.42 0.48 1.31 0.80 2.32 0.85 0.98 0.49

L 0 0.21 0.50 0.71 1.97 0.46 0.00 0.00 0.00 0.00

1 K 0 0.01 0.06 0.08 1.87 0.97 -1.40 0.29 -0 56 -1.14

T 1 0.08 0.19 0.34 2.43 1.27 -1.36 -1.61 0 48 -0.23

L 0 0.54 0.97 0.97 1.14 0.13 0.00 0.00 0 00 0.00

V 0 0.03 0.71 0.78 0.72 -0.43 -0.93 0.12 0.38

D 0 0.06 0.08 0.08 1.82 0.94 -3.10 -1.60 1 66 0.16

L 0 0.18 0.30 0.44 2.57 1.04 0.00 0.00 0.00 0.00

F 1 0.1 1 0.14 0.21 1.63 0.69 1.26 2.15 -0.93 0.04

R 1 0.05 0.29 0.40 2.48 1.16 -0.53 2.47 -1.59 -1.41

N 0 0.01 0.04 0.24 2.30 1.30 -3.84 -0.1 1 -3.39 -0.34

0 0 0.00 0.02 0.04 2.00 1.14 10.68 9.02 1.81 -0.15

D 0 0.04 0.06 0.10 1.83 1.02 -2.81 1.76 -4.39 -0. 18

T 1 0.09 0.15 0.28 2.48 1.29 1.32 0.78 0.69 -0.16

s 0 0.01 0.03 0.21 2.10 1.29 0.03 -0.88 0.79 0.12

L 0 0.69 0.78 0 82 1.35 0.59 0.00 0 00 0.00 0.00

L 0 0.15 0.26 0 30 2.15 1.1 1 0.00 0 00 0.00 0.00

S i 0.00 0.00 0.06 2.36 1.24 -3.56 -0.56 -2.77 -0.23



77 τ 0 0. 13 0.39 0 42 2.24 1.07 -3.69 -0.40 -2.7 1 -0 58

78 1 I 0. 8 0.90 0.9 1 1.28 0.34 1.00 0.49 1.18 0.30

79 E I 0. 4 0.23 0.25 2.29 1.08 0.0 1 1.15 -0. 15 -1.00

80 N 0 0.0 1 0.01 0.06 2.07 0.88 -0.60 -0.06 -0.63 0 .10

8! Y I 0.00 0.00 0.0 1 0.78 0.25 1.96 2.14 0.0 1 -0. 19

82 I 0 0.08 0.88 0.97 1.36 0.16 -3. 11 0.07 -3.04 -0. 14

83 s 0 0.00 0.03 0.08 2.16 0.95 -1.44 - 1.78 0.44 -0.09

84 A 1 0.02 0.06 0.32 1.98 0.92 -0.9 1 - 1.86 0.46 0.49

85 Q 1 0.00 0.05 0.11 1.6 1 0.63 -2.70 2.0 1 -3.40 -1.3 1

86 A 1 0.03 0.06 0.67 1.65 0.83 3.12 0.24 2.1 0.76

87 I 0 0.08 0.28 0.33 2.57 1.08 -2.82 0.26 -3 03 -0.04

88 V 0 0.63 0.87 0.88 1.2 1 0.49 -2. 1 -3.20 0 37 0.42

89 Q 1 0.00 0.02 0.03 0 36 0.28 1.59 0.95 1 56 -0.92

90 G 0 0.04 0.09 0.18 2.25 1.34 -5.89 -2.89 -2.79 -0.2 1

91 I 0 0 . 6 0.70 0.7 1 1.87 0.80 -0.60 -0.53 0.19 0.13

92 s 0 0.0 i 0.02 0. 16 1.94 1.15 0.28 -0.02 0.35 -0.04

93 N I 0.00 0.0 i 0.02 1.13 0.58 4.93 2.79 1.98 0. 16

94 P 1 0.04 0.04 0.05 0.68 0.64 -3.63 - 1.49 -2 52 0.38

95 s 1 0.02 0.02 0.06 0.73 0.55 0.90 0.9 1 0.34 -0.35

96 G 1 0.00 0.00 0.02 0.34 0.3 1 2 7 1.16 1.67 -0. 12

97 D 1 0.00 0.00 0.05 2.08 1.2 1 -4.6 1 -0.22 -4. 18 -0.20

98 L 0 0.54 0.62 0.63 1.73 0.90 0.00 0.00 0.00 0.00

99 S 0 0.05 0.07 0. 14 2.0 1 1.08 -2.40 0.8 -2.8 1 -0.40

100 S 1 0.0 1 0.02 0 07 1.85 1.00 -1.8 1 1.62 -2.74 -0 69

101 G 1 0.07 0. 10 0 .13 1.7 1 1.07 8. 5.05 2.84 0.28

102 A 0 0.02 0.07 0 28 2.23 1.32 -4.72 - 1.96 -2.90 0 .14

03 G I 0.00 0.07 0.08 0.92 0.68 4.97 3.42 1.5 1 0.04



104 L 1 0.91 0.93 0 94 0.49 0.25 0.00 0 00 0.00 0.00

05 G 0 0.00 0.02 0.14 0.66 0.53 7.03 7.61 -0.41 -0.17

06 E 1 0.01 0.01 0.01 0.44 0.13 -1.18 1.34 -1.91 -0.62

07 P 1 0.01 0.02 0.1 1 0.56 0.50 4.32 2.95 0.61 0.76

08 K 1 0.00 0.00 0.00 0.52 0.23 -2.16 1.85 -2.55 1 46

109 F 0 0.02 0.04 0.06 0.96 0.20 -0.52 -0.43 -0.22 0.12

110 N 0 0.02 0.02 0.13 2.06 1.03 -3.28 0.16 -3.19 -0.24

111 V 1 0.03 0.81 0.91 1.27 0.37 0.97 0.27 0.29 0.40

12 D 0 0.00 0.02 0.02 0.94 0.75 -0.83 -0.14 -0.73 0.04

13 E 1 0.17 0.19 0.28 2.01 1.29 -5.17 0.95 -5.04 - 1 .08

14 T 1 0.01 0.01 0.01 1.36 0.41 -3.21 0.02 -2 85 -0.38

15 A 1 0.03 0.07 0.52 1.52 1.10 0.51 -0.41 0 27 0.65

16 Y 1 0.00 0.01 0.01 0.92 0.30 0.75 1.19 -0.18 -0.26

17 T 1 0.02 0.1 1 0.15 1.79 0.79 -3.73 -0.64 -2.61 -0.48

1 8 G 0 0.02 0.03 0.03 1.29 0.88 0.23 1.86 1 64 0.01

119 S 0 0.01 0.02 0.20 2.23 1.32 -2.00 0.47 -2.37 -0.10

120 w 1 0.00 0.00 0.00 0.05 0.04 -1.87 1.97 3 39 -0.45

121 G 1 0.00 0.00 0.02 0.65 0.49 1.61 1.25 0.53 -0.17

122 R 1 0.00 0.00 0.00 0.10 0.06 2.30 5.69 -1.99 -1.40

123 P 0 0.00 0.01 0.01 0.29 0.29 2.29 1.27 0.31 0.71

124 Q 1 0.00 0.01 0.01 0.10 0.10 0.28 0.85 0.36 -0.93

125 R 0 0.00 0.00 0.06 1.27 0.87 1.23 1.99 0.70 -1.45

126 D 0 0.00 0.00 0.00 0.05 0.05 -3.78 1.45 -5.07 -0.16

127 G 1 0.00 0.00 0.01 0.13 0.13 5.04 5.52 -0.38 -0.10

128 P 1 0.00 0.00 0 02 0.16 0.16 6.1 1 2 02 3.05 1.03

129 A 0 0.01 0.01 0.79 0.69 0.52 7.00 4.61 1.76 0.63

130 L 0 0.93 0.98 0.98 0.32 0.10 0.00 0.00 0.00 0.00



131 R 0 0.00 0.00 0 00 0.24 0.22 2.25 3.22 0.12 -1.10

32 A 1 0.02 0.10 0 89 0.80 0.34 -0.38 -0.58 -0.25 0.45

33 T 1 0.13 0.51 0 52 1.43 0.73 -1.83 -2.28 0.68 -0 22

34 A 1 0.00 0.07 0 7 1 0.99 0.60 0.02 -1.26 0.78 0.50

35 M 0 0.45 0.71 0 90 1.60 0.33 -3.66 0.17 -2.92 -0.91

136 I 0 0.16 0.71 0 92 1.42 0.23 -0.30 1.76 -1.99 -0.07

137 G 0 0.01 0.04 0.20 2.36 1.21 -6.85 -4.03 -2.46 -0.37

138 F 1 0.07 0.09 0 09 1.05 0.28 -1.88 1.41 -3.1 1 -0.18

139 G 1 0.15 0.21 0.61 1.83 0.86 2.84 1.30 1.49 0.04

140 Q 0 0.01 0.01 0.03 1.99 0.88 -3.81 0.35 -2.99 - 1 .17

141 w 0 0.08 0.1 1 0.14 2.12 0.89 -0.92 2.68 -3 12 -0.48

142 L 0 0.83 0.88 0.89 0.82 0.37 0.00 0.00 0 00 0.00

143 L 0 0.23 0.67 0.74 2.05 0.77 0.00 0.00 0 00 0.00

144 D 0 0.03 0.03 0.16 2.19 1.26 -1.86 -0.35 - 1 66 0.15

145 N 0 0.03 0.06 0.1 1 1.90 0.89 -2.03 1.57 3 25 -0.35

146 G 1 0.02 0.03 0.03 1.54 1.06 1.38 1.33 0 55 -0.50

147 Y 0 0.03 0.06 0.1 1 2.39 1.03 -2.71 1.00 3 08 -0.63

148 T 1 0.05 0.08 0.21 2.44 1.1 1 -3.07 0.12 -2 80 -0.39

149 s 1 0.01 0.03 0.07 2.10 0.89 -3.69 -0.67 -2.82 -0.19

150 T 0 0.05 0.23 0.27 2.30 0.99 0.73 0.15 0.85 -0.27

151 A 1 0.04 0.24 0.73 1.84 0.79 2.84 -0.45 2.65 0.64

152 T 0 0.04 0.08 0.15 2.36 1.06 0.02 -0.58 0.78 -0. 18

153 D 0 0.02 0.02 0.08 2.27 1.1 1 -5.61 -0.81 -4.48 -0.32

154 1 0 0.14 0.60 0 63 2.14 0.90 -1.36 1.79 -3.01 -0.14

155 V 1 0.08 0.60 0 69 2.06 0.60 0.40 0.49 -0.37 0.28

156 w 1 0.00 0.02 0 07 1.73 0.77 4.14 3.85 0.50 -0.21

157 P 0 0.01 0.01 0 03 1.60 0.97 -1.55 -1.54 -0.63 0.62



58 L 1 0.12 0.88 0 93 1.42 0.23 0.00 0 00 0.00 0.00

159 V 0 0.07 0.99 0 99 0.95 0.05 -0.7 1 -1 2 1 0.11 0.39

160 R 0 0.02 0.03 0 12 1.88 0.85 -2.85 1 48 -2.92 -1.42

161 N 0 0.06 0.07 0 2 1 1.9 1 1.05 0.38 -0.02 0.40 0.0 1

162 D 1 0.00 0.00 0 01 0.29 0.29 -4.3 1 -0. 10 -3.77 -0.44

163 L 1 0.95 0.98 0 98 0.27 0.10 0.00 0.00 0.00 0.00

164 S 0 0.00 0.02 0 2 1 2.08 1.13 9.50 8.95 0.76 -0 2 1

165 Y 1 0.00 0.0 1 0 01 0.66 0.19 4.52 3.43 1.12 -0 03

166 V 1 0.09 0.83 0.84 1.33 0.47 -2.4 1 0.50 -2.97 0.06

167 A 1 0.10 0.23 0.63 1.96 0.94 10.18 6.65 2.84 0.68

1 8 Q 0 0.02 0.02 0.07 1.97 1.00 -4.40 -0.29 -2.94 -1.17

1 9 Y 1 0.0 1 0.06 0.07 1.70 0.90 -1.43 2.28 -2.98 -0.73

1 0 w 0 0.00 0.0 1 0.02 0.35 0.09 3.89 4.06 0 05 -0.23

171 N 0 0.0 1 0.0 1 0.02 1.79 0.73 -0.20 -0. 0 -0 18 0.07

72 Q 1 0.0 1 0.02 0.07 2.27 0.93 -1.54 0. 12 -1.07 -0.60

73 T 1 0.00 0.02 0.07 1.90 1.05 -2.2 1 0.85 2 51 -0.55

74 G 1 0.00 0.0 1 0.05 1.38 0.88 1.4 1 -1.4 1 2 69 0.12

175 Y 0 0.00 0.00 0.0 1 0.75 0.29 -2. 19 0.89 -2 63 -0.46

176 D 1 0.0 1 0.0 1 0.0 1 0.32 0.32 -0.24 1.44 -1.83 0.15

I ~' ~' L 0 0.94 0.99 0.99 0.25 0.05 0.00 0.00 0.00 0.00

178 W 1 0.00 0.00 0.00 0.05 0.04 5. 1 4.26 0.86 -0.0 1

79 E 1 0.00 0.00 0.00 0.10 0.06 -3. 11 2.82 -4.96 -0.98

180 E 0 0.0 1 0.0 1 0.0 1 0. 5 0.10 -5.65 0.42 -5.27 -0.80

181 V 1 0.02 0.82 0 83 1.19 0.49 -2.85 -0.09 -2.85 0.09

182 N 0 0.04 0.06 0 08 2.36 1.04 - 75 0.63 -2.99 -0 39

183 G 0 0.0 1 0.0 1 0 03 0.9 1 0.78 3.78 4.10 -0. 15 -0 17

184 S 1 0.04 0.15 0 24 2.19 1.17 -2.4 1 -3.05 0.84 -0. 19



85 S 0 0.00 0.00 0.01 0.76 0.72 4.49 4.01 0.79 -0 3 1

186 F 0 0.05 0.05 0.05 0.47 0.19 -0.85 2.24 -2.92 -0.17

187 F 1 0.00 0.00 0.00 0.42 0.15 3.16 1.17 1.70 0.28

188 T 1 0.00 0.00 0.06 0.49 0.28 -3.63 -2.53 -0.73 -0.37

189 1 0 0.14 0.37 0.50 2.04 0.92 -3.95 -0.96 -2.85 -0.14

190 A 1 0.16 0.29 0.87 1.72 0.47 -1.88 -3.64 1.17 0.59

191 V 1 0.03 0.58 0.82 1.48 0.59 2.24 -0.50 2.16 0.58

192 Q 0 0.01 0.03 0.06 0.88 0.27 -1.37 2.87 -2.92 -1.31

193 H 1 0.22 0.23 0.26 1.67 0.93 1.79 0.86 1.00 -0.06

194 R 0 0.00 0.00 0.06 1.24 0.51 -1.06 2.81 -2.42 - 1 .45

195 A 1 0.00 0.02 0.79 0.78 0.51 1.27 2.50 - 1 52 0.29

196 L 0 0.77 0.87 0.91 0.89 0.16 0.00 0.00 0 00 0.00

197 V 1 0.03 0.51 0.56 2.02 0.96 1.21 -0.37 1.03 0.55

198 E 0 0.03 0.03 0.07 1.49 0.67 -4.14 1.15 -4.32 -0.97

199 G 1 0.01 0.03 0.10 0.67 0.48 -0.33 -1.89 1.51 0.05

200 S 0 0.09 0.27 0.55 2.07 1.04 -0.80 -0.41 -0.17 -0.22

201 A 1 0.03 0.09 0.39 2.30 1.17 -3.99 -0.95 2.85 -0.19

202 F 0 0.34 0.45 0.49 1.61 0.48 1.88 1.53 0.19 0.16

203 A 0 0.05 0.06 0.86 0.97 0.46 7.15 3.64 2.57 0.93

204 T 0 0.03 0.03 0.14 2.18 0.97 -3.09 -0.34 -2.41 -0.34

205 A 1 0.03 0.06 0.29 33 1.29 -4.99 -1.69 -3.15 -0.15

206 V 1 0.40 0.78 0.80 1.76 0.49 1.99 1.50 0.13 0.36

207 0 0 0.01 0.02 0.09 1.49 1.01 -0.36 1.35 -0.96 -0.75

208 s 1 0.01 0.08 0.21 2.23 1.13 -1.08 -1.81 0.96 -0 23

209 s 0 0.01 0.03 0 22 2.09 1.19 1.26 -1.10 1.91 0.45

210 c 1 0.01 0.10 0 27 1.99 1.14 NAN NAN NAN NAN

2 11 s 1 0.02 0.07 0.23 2.35 1.34 -0.79 -0.87 0.07 0.01



212 W 1 0.04 0.06 0 18 2.55 1.13 0.39 4.03 -2.58 -1.06

2 13 c 0 0.09 0.12 0.17 1.88 1.02 NAN NAN NAN NAN

2 14 D 0 0.05 0.12 0. 15 2.13 0.99 -5 .20 -0.45 -4.43 -0.32

2 15 S 0 0.03 0.04 0.24 2.11 1.03 -4.0 1 -0.5 1 -2.98 -0.5 1

2 16 Q 1 0.05 0.23 0.28 1.85 0.88 3.11 2.74 1.08 -0.70

'7 A 1 0.0 1 0.05 0.78 1.18 0.69 1.49 -0.90 1.72 0.66

2 18 P 1 0.02 0.04 0.07 1.93 1.13 0.30 -0.69 0.49 0.50

2 1 E 1 0.07 0.11 0.17 2.14 1.03 -5.0 1 0.9 1 -4.88 -1.03

220 Ϊ 0 0.09 0.82 0.90 1.56 0.28 0.56 -0.54 0.86 0.24

L 0 0.56 0.58 0.62 1.75 1.02 0.00 0.00 0.00 0.00

2.2.2 C 0 0.04 0.06 0.09 1.68 1.09 NAN NAN NAN NAN

2.2.3 Y 0 0. 0. 2 0.15 1 93 0.88 -3.40 0.26 -2 97 -0.70

2.2.4 L 1 0.75 0.8 1 0.89 1.02 0.45 0.00 0.00 0 00 0.00

2.2.5 Q 0 0.0 1 0.02 0. 10 1.67 0.85 -1.23 0.06 -0 57 -0.72

226 s 1 0.03 0.04 0.06 1.90 0.78 -4.88 -1.43 3.09 -0.36

227 F 0 0.03 0.05 0.05 1.37 0.58 -1.69 1.49 3.0 1 -0. 17

228 W 1 0.08 0 .15 0.16 1.20 0.52 -3.89 -0.5 1 3. 11 -0.27

229 T 1 0.00 0.03 0.05 1.85 0.72 -0.55 0.32 -0.57 -0.30

230 G 0 0.00 0.0 1 0.05 1.5 1 0.99 2.05 0.7 1 -0.54

23 S 1 0.0 1 0.02 0.04 2.10 0.97 0.19 -0.23 0.69 -0.27

232 F 0 0.06 0.09 0.17 1.95 0.93 0.77 0.65 0.10 0.02

233 I 0 0. 10 0.74 0.78 1.89 0.60 -1.73 1.33 -2.92 -0. 15

234 L 1 0.17 0.54 0.57 2.33 1.02 0.00 0.00 0.00 0.00

A 0 0.00 0.03 0.34 1.82 1.24 5.18 4.43 0.18 0.57

236 N 0 0.00 0.06 0 08 1.63 0.73 0.90 0.89 0.06 -0 05

237 F 1 0.17 0.40 0 48 2.2 1 0.88 -2.58 0.83 -3.07 -0 33

238 D 0 0.03 0.06 0.07 2.16 1.24 -5 .29 -0. 12 -4.92 -0.25



239 S 0 0.06 0.09 0. 10 2.19 1.24 2.00 0.24 1.88 -0. 11

240 S 1 0.06 0.07 0.07 1.7 1 1.07 1.7 1 -0.45 1.72 0.44

24 1 R 1 0.00 0.00 0.0 1 0.82 0.44 3.5 1 5.28 -0.52 -1.24

242 S 1 0.00 0.00 0.07 1.44 0.68 0.77 -0.62 1.30 0 .10

243 G 1 0.06 0.06 0.08 0.57 0.43 9.90 10.07 -0. 10 -0.07

244 K 1 0.42 0.52 0.53 1.58 0.80 1.36 0.84 1.70 -1.18

245 D 0 0.03 0.03 0.03 0.30 0.29 2.29 2.8 1 -0.86 0.35

246 A 0 0.03 0.32 0.73 1.8 1 0.83 -0.07 -0.73 0.2 1 0.46

247 N 0 0.0 1 0.0 1 0.27 1.24 0.87 0.5 1 0.25 0.37 -0. 11

248 T 0 0.04 0.24 0.26 1.47 0.66 4.04 1.59 2.5 1 -0.06

249 L 1 0.25 0.89 0.9 1 1.5 1 0.36 0.00 0.00 0.00 0.00

250 L 1 0.83 0.93 0.94 0.68 0.29 0.00 0.00 0.00 0.00

25 G 1 0.00 0.00 0.35 1.05 -1.86 -2.2 1 0 42 -0.07

252 S 0 0.0 1 0.19 0.26 1.32 0.73 -0.70 -2. 5 1.67 -0.22

253 I 1 0.24 0.92 0.94 1.0 1 0.29 1.50 -0. 11 1.30 0.3 1

254 H 1 0.05 0 .10 0. 12 1.48 0.75 -2.67 1.54 3.7 1 -0.49

255 T 0 0.0 1 0.04 0.13 1.44 0.59 -2.68 0.60 2.70 -0.57

256 F 1 0.04 0.05 0.06 1.25 0.75 1.59 2.96 -1.40 0.03

257 D 0 0.00 0.0 1 0.02 1.03 0.59 3.88 4.16 -0.39 0.12

258 P 1 0.03 0.10 0.12 0.75 0.45 3.58 0.87 0.96

259 E 0 0.03 0.04 0.22 2.24 1.16 -3.38 1.80 -4.24 -0.94

260 A 0 0.05 0.07 0.49 1.76 0.89 -1.95 2 28 0.56

26 1 A 0 0.0 1 0.05 0.39 2.10 1.32 -4.32 -1.14 -3.02 -0. 15

262 C 1 0.03 0.11 0.16 1.66 1.00 NAN NAN NAN NAN

263 D 1 0.00 0.03 0.05 1.63 0.83 -0.88 -0.89 -0.08 0.09

264 D 1 0.0 1 0.02 0. 16 1.90 1.14 -4.79 0.05 -4.80 -0 04

265 S 1 0.04 0.19 0.33 2.39 1.25 -0. 11 -1.86 1.8 1 -0.05



266 T 1 0.03 0.12 0.16 1.65 1.06 -3. 15 0.35 -2.9 1 -0 59

267 F i 0.03 0.09 0.09 0.88 0.42 -0.33 2.83 -2.98 -0. 18

268 Q i 0.00 0.0 1 0.04 1.67 0.92 -0.66 4.09 -3.44 -1.3 1

269 P i 0.0 1 0.18 0.2 1 0.9 1 0.6 1 5.66 4.57 0.37 0.7 1

270 c 0 0.02 0.03 0.10 1.73 1.10 NAN NAN NAN NAN

27 1 s 0 0.00 0.00 0.00 1.0 1 0.67 18.75 17.43 1.52 -0.20

P 0 0.00 0.00 0.16 2.00 1.35 1.45 0.2 1 0.3 1 0.94

273 R 0 0.03 0.03 0.06 1.78 0.66 3.79 4.32 0.43 -0.96

274 A 0 0.08 0.4 1 0.96 1.39 0.17 2.99 4.27 - 1.57 0.29

275 L 0 0.86 0.91 0.92 0.63 0.35 0.00 0.00 0.00 0.00

276 A 1 0.00 0.03 0.5 1 1.36 0.79 0.11 -0.36 -0. 13 0.60

277 N 1 0.00 0.02 0.02 1.10 0.14 0.74 0.83 -0.02 -0.06

278 H 0 0.28 0.37 0.43 1.48 0.75 -3.03 0.37 -2 89 -0.5 1

279 K 1 0.05 0.06 0. 10 1.64 0.84 -0. 11 0.27 0 84 -1.22

280 E 0 0.06 0.36 0.65 2.16 0.87 -6.49 -0.45 5.03 -1.0 1

281 V 1 0.30 0.63 0.72 1.60 0.28 2.27 0. 10 1.68 0.49

282 V 0 0.02 0.5 1 0.54 1.70 0.98 -1.11 0.24 1.55 0.2 1

283 D 1 0.0 1 0.03 0.08 1.74 0.79 -4.03 - 1.4 1 -2.8 1 0.19

284 S 1 0.04 0.08 0. 15 1.55 0.85 2.57 0.65 1.95 -0.03

285 F 0 0.00 0.01 0.24 0.95 0.56 4.3 1 2.00 2.00 0.3 1

286 R 0 0.0 1 0.0 1 0.05 1.54 0.78 0.87 4.39 -2. 14 -1.38

287 S 0 0.06 0.11 0.17 ) 1.08 0.27 -0.6 1 0.94 -0.05

288 I 0 0.2 1 0.64 0.72 2.06 0.69 -1.9 1 1.07 -2.88 -0.09

289 Y 1 0.0 1 0.0 1 0 02 0.66 0.22 3.67 3.19 0.67 -0 20

290 T 1 0.00 0.03 0.10 1.86 1.13 -2.65 0.05 -2.39 -0 32

29 1 L 0 0.13 0.97 0 97 0.95 0.09 0.00 0 00 0.00 0.00

292 N 0 0.00 0.00 0.00 0. 15 0.05 6.58 6.46 0.13 -0.0 1



293 D 0 0.00 0.00 0 09 2.27 1.22 -3.06 -1.88 -1.53 0.35

294 G 0 0.00 0.01 0.07 1.65 1.18 2.37 3.42 -0.40 -0.64

295 L i 0.08 0.46 0.51 2.13 1.02 0.00 0.00 0.00 0.00

296 S 0 0.00 0.01 0.28 1.93 1.35 0.56 -0.17 0.94 -0.21

297 D 0 0.02 0.04 0.22 2.42 1.28 -3.63 1.35 -4.62 -0.35

298 S 1 0.05 0.06 0.07 1.87 1.23 -1.24 -1.07 0.21 -0.38

299 E 0 0.04 0.13 0.24 2.51 1.28 -1.17 -0.16 -0.62 -0.40

300 A 0 0.00 0.00 0.58 0.86 0.79 9.61 10.40 -1.36 0.57

301 V 1 0.05 0.75 0.87 1.53 0.44 -2.01 0.79 -2.87 0.06

302 A 1 0.09 0.09 0.81 1.02 0.61 -1.04 0.75 -2.02 0.24

303 V 1 0.21 0.73 0.80 7 0.42 -2.51 0.35 -2.91 0.05

304 G 0 0.00 0.01 0.01 0.10 0.05 2.46 2.22 0 47 -0.23

305 R 0 0.00 0.00 0.00 0.05 0.00 -0.12 3.59 -2.31 -1.40

306 Y 0 0.00 0.00 0.01 0.05 0.04 0.43 1.75 -1.14 -0.18

307 P 0 0.00 0.03 0.15 1.34 1.00 0.36 2.78 2.93 0.52

308 E 1 0.00 0.00 0.00 0.54 0.53 -4.49 0.50 4.69 -0.31

309 D 1 0.00 0.00 0.00 0.05 0.01 -3.04 -1.33 -1.81 0.09

310 T 0 0.01 0.63 0.64 1.68 0.81 -1.40 -0.41 -0.91 -0.08

3 11 Y 0 0.00 0.00 0.00 0.10 0.04 -2.20 1.51 -3.18 -0.54

3 2 Y 0 0.01 0.04 0.08 2.05 0.91 0.62 0.87 -0.04 -0.21

3 3 N 1 0.00 0.00 0.01 1.58 1.10 -3.13 0.46 -3.16 -0.43

3 4 G 0 0.00 0.00 0.01 0.15 0.14 6.38 5.75 0.64 0.00

315 N 1 0.00 0.00 0.00 0.71 0.48 -0.49 0.88 - 1.31 -0.06

316 P 0 0.00 0.00 0 06 0.23 0.23 5.76 4 49 0.47 0.81

317 w 0 0.01 0.01 0.01 0.22 0.04 3.90 2.62 1.35 -0 07

318 1 0.00 0.02 0 07 1.06 0.26 -1.50 1.65 -2.99 -0 17

319 L 0 0.72 0.95 0.96 0.81 0.08 0.00 0.00 0.00 0.00



320 C 0 0.05 0.08 0 34 1.73 1.12 0.97 -0.90 0.45 1.42

32 1 T 1 0.00 0.00 0.00 0.22 0.05 0.93 0.83 0.35 -0.24

322 L 0 0.39 0.4 1 0.58 1.77 0.79 0.00 0.00 0.00 0.00

323 A 0 0.00 0.03 0.59 1.37 0.87 0.54 -1.93 1.84 0.63

324 A 0 0.02 0. 14 0.88 1.20 0.32 3.02 0.56 1.82 0.64

325 A 0 0.00 0.00 0.88 0.49 0.47 2.50 0.25 0.48

326 E 0 0.00 0.00 0.00 0.5 1 0.20 -2.52 3.33 -4.84 -1.0 1

327 Q 1 0.17 0.26 0.30 1.74 0.74 -3.60 0.43 -2.73 -1.3 1

328 L 1 0.68 0.82 0.84 1.22 0.44 0.00 0.00 0.00 0.00

329 Y 0 0.00 0.00 0.00 0.4 1 0.07 -2. 10 1.54 -3. 16 -0.48

330 D 0 0.03 0.04 0.07 1.68 0.65 0.00 -0.34 0 34 0.00

33 1 A 0 0. 9 0.2 1 0.90 1.17 0.28 0.89 1.10 -0 57 0.35

332 L 0 0.29 0.72 0.95 1.60 0.16 0.00 0.00 0 00 0.00

333 Y 1 0.02 0.09 0. 16 1.94 0.85 -2. 15 1.86 -3 19 -0.82

334 Q 1 0.0 1 0 .18 0.24 2.11 1.05 -2.90 1.75 3.38 - .27

335 w 0 0 .13 0.26 0.27 1.55 0.5 1 0.72 4.12 2.9 1 -0.49

336 D 0 0.02 0.04 0.06 2.19 0.98 -4. 15 1.30 5.05 -0.39

. J / K 1 0.03 0.06 0. 15 2. 14 0.98 -2.97 1.43 -3.36 -1.04

338 Q 0 0.05 0.25 0.3 1 2.3 1.12 -2.34 2.02 -3. 11 -1.24

339 G 0 0.00 0.0 1 0.03 1.22 0.87 0.39 -0.34 0.85 -0. 13

340 S 0 0.00 0.03 0.06 1.45 0.98 -0.44 -1.12 0.82 -0. 13

34 1 L 1 0.22 0.89 0.92 0.96 0.34 0.00 0.00 0.00 0.00

342 E 0 0.00 0.00 0.14 1.38 0.69 -4.83 0.15 -4.53 -0.45

343 V 0 0.00 0.94 0 97 0.92 0.13 0.4 1 -0.03 0.11 0.32

344 T 1 0.03 0.03 0 03 0.53 0.26 0.03 -0. 13 0.37 -0 22

345 D 0 0.00 0.06 0 09 1.27 0.93 -4. 12 0.54 -4.34 -0 3 1

346 V 1 0.02 0.46 0.5 1 1.7 1 0.99 0.18 -0.73 0.45 0.45



347 S 1 0.00 0.00 0 00 0.14 0.14 1.55 0.12 1.59 -0.16

348 L 1 0.81 0.84 1.00 0.57 0.00 0.00 0.00 0.00 0.00

349 D 1 0.00 0.00 0.34 1.35 1.24 -2.71 -1.75 -1.01 0.05

350 F 0 0.00 0.00 0.00 0.14 0.1 1 1.37 1.06 0.16 0.14

351 F 0 0.00 0.00 0.00 0.14 0.1 1 -1.89 1.15 -2.87 -0.17

352 K 1 0.00 0.00 0.00 0.86 0.48 -0.82 -0.55 0.09 -0.36

353 A 1 0.00 0.00 0.16 1.17 0.89 -0.88 -3.50 2.07 0.55

354 L 1 0.38 0.84 0.88 1.40 0.23 0.00 0.00 0.00 0.00

355 Y 1 0.03 0.16 0.16 0.92 0.58 -0.27 0.42 0.05 -0.74

356 s 1 0.00 0.00 0.00 0.90 0.78 -0.34 -0.90 0.46 0.1 1

357 D 1 0.00 0.00 0.03 1.02 0.70 -4.90 -0.19 -4.50 -0.21

358 A 0 0.00 0.38 0.73 1.87 0.76 -1.09 -1.89 0 30 0.50

359 A 0 0.02 0.03 0.23 2.24 1.16 -3.74 -1.00 -2.55 -0.19

360 T 0 0.21 0.57 0.69 2.08 0.88 -3.09 0.18 -2 67 -0.60

361 G 1 0.07 0.22 0.24 2.18 1.38 1.88 2.75 0.24 -0.63

362 T 1 0.05 0.56 0.57 1.78 0.94 -3.20 -0.29 2.65 -0.26

363 Y 0 0.05 0.13 0.17 1.99 0.93 -1.30 2.24 3.04 -0.51

364 s 0 0.03 0.04 0.24 2 17 1.25 -4.01 -0.74 -2.93 -0.34

365 s 0 0.1 1 0.26 0.34 2.23 0.93 0.13 -1.71 1.80 0.04

366 s 0 0.00 0.07 0.10 1.72 0.87 -3.29 -0.52 -2.80 0.03

367 s 0 0.33 0.43 0.45 2.1 1.03 -1.37 -0.71 -0.42 -0.24

368 s 1 0.00 0.04 0.21 2.14 1.37 -2.54 0.32 -2.69 -0.17

369 T 1 0.01 0.05 0.12 1.80 0.99 -4.41 -1.30 -2.58 -0.53

370 Y 1 0.02 0.03 0 03 1.03 0.25 2.05 2.32 0.01 -0 28

371 s 0 0.03 0.03 0.12 2.38 1.15 -0.89 -1.34 0.51 -0 06

372 s 1 0.00 0.03 0.19 2.16 1.1 8 -5.24 -2.04 -2.61 -0 59

373 1 0 0.28 0.65 0.67 1.70 0.53 0.47 -0.75 0.92 0.31



374 V 1 0.10 0.46 0.5 1 2.40 0.98 -0.7 1 -0.28 -0.77 0.34

375 D i 0.0 1 0.02 0. 14 2.06 1.30 -4.5 1 0.73 -4.93 -0.3 1

376 A 0 0.05 0.11 0.37 2.16 1.17 0.28 - 1.85 1.60 0.53

377 V 0 0.05 0.65 0.75 1.89 0.8 1 -0.3 1 - 1.74 0.97 0.46

378 K i 0.02 0.06 0.20 2.3 1 1.17 -3 .12 0.36 -3.05 -0.43

379 T 1 0.04 0.17 0.33 2.25 1.26 -3.52 -0.93 -2.4 1 -0. 18

380 F 0 0.04 0.06 0.07 1.73 0.88 2.26 2.48 -0. 0.10

381 A 0 0.02 0.11 0.44 1.99 1.08 4.74 0.64 3.39 0.71

382 D 0 0.04 0.1 0.2 1 2.0 1 0.87 -3.58 -0.55 -3. 11 0.08

383 G 0 0.00 0.06 0.20 2.00 1.25 -2. 16 -2.98 0.58 0.24

384 F 0 0.02. 0.03 0.05 2.13 0.99 -0.85 2.3 1 -2 98 -0. 17

385 V 0 0.05 0.32 0.39 2.34 1.28 0.5 1 -2.07 2.0 1 0.57

386 s 0 0.0 1 0.03 0.04 1.84 0.87 -3.99 -0.37 -3.06 -0.56

387 I 0 0.0 1 0.30 0.40 2.42 1.28 0.26 -0.0 1 0 09 0.18

388 V 0 0.04 0.3 1 0.50 2.17 1.11 -3.09 -0.30 2.86 0.07

389 E 0 0.05 0.06 0.13 2.20 0.9 1 -1.2 1 1.00 1 64 -0.58

390 T 0 0.0 1 0.04 0. 14 2.44 1.14 0.43 - 1.27 1.7 1 0.00

39 H 1 0.00 0.00 0.07 1.5 1 0.79 -2.36 0.85 -2.69 -0.52

392 A 1 0.00 0.06 0.53 1.11 0.70 -1.6 1 0.98 -2.78 0.19

393 A 0 0.00 0.00 0.38 1.54 0.97 -2. 18 -2. 18 -0.23 0.23

394 S 1 0.00 0.03 0.25 1.89 1.24 -0.99 -0.4 1 -0.5 1 -0.07

395 N 1 0.00 0.00 0.00 1.23 0.43 -3.50 -0.50 -2.67 -0.32

396 0 1 0.00 0.00 0.00 0. 14 0.14 -0. 19 -0.84 0.58 0.07

397 s 1 0.00 0.00 0 3 1 1.29 0.87 -2.3 1 - 1.66 -0.35 -0 30

398 M 1 0.84 0.84 0 97 0.5 0. 4 0. 1 -0.22 0.88 -0 55

399 S 0 0.00 0.00 0 3 1 1.08 0.95 -2.2.7 0.90 -2.84 -0 34

400 E 0 0.03 0.03 0.03 0. 14 0.14 2.44 0.8 1 2.35 -0.73



401 Q 0 0.00 0.00 0 00 0.14 0.00 -1.49 3.13 -3.31 -1.31

402 Y I 0.00 0.03 0.06 0.65 0.17 0.05 3.28 -2.78 -0.45

403 D I 0.00 0.00 0.00 1.47 0.81 -2.55 -0.38 -2.38 0.20

404 K I 0.00 0.00 0.00 0.79 0.00 -3.05 0.46 -2.27 -1.24

405 S I 0.03 0.03 0.13 1.63 0.95 -0.83 -0.47 -0.35 -0.01

406 D 1 0.00 0.00 0.00 1.62 0.84 -2.56 -0.55 -2.20 0.19

407 G 1 0.00 0.00 0.00 0.14 0.03 4.48 3.94 0.62 -0.08

408 E 1 0.06 0.13 0.41 2.02 1.05 -2.03 0.01 -2.01 -0.03

409 Q 1 0.00 0.00 0.03 1.41 0.97 2.01 2.95 0.01 -0.95

410 L 1 0.72 0.81 0.88 1.07 0.45 0.00 0.00 0.00 0.00

4 11 S 1 0.00 0.00 0.00 0.14 0.14 -0.37 -0.51 0 49 -0.35

412 A 1 0.00 0.16 0.97 0.57 0.03 -0.1 1 -0.38 -0 20 0.46

413 R 1 0.03 0.03 0.13 1.67 1.08 -0.96 1.96 -2.09 -0.82

414 D 0 0.00 0.00 0.06 0.60 0.37 -1.69 1.39 -2 86 -0.23

415 L I 0.97 1.00 1.00 0.14 0.00 0.00 0.00 0.00 0.00

416 T I 0.00 0.00 0.03 0.14 0.14 2.54 1.14 1 55 -0.16

417 w I 0.00 0.00 0.00 0.14 0.1 1 -1.16 2.41 3.01 -0.56

418 s 1 0.00 0.00 0.00 0.14 0.14 3.98 2.69 1.48 -0.20

419 Y 1 0.00 0.00 0.00 0.14 0.1 1 -1.95 1.65 -3.1 1 -0.48

420 A 0 0.00 0.00 0.97 0.14 0.14 3.41 2.41 0.50 0.50

421 A 0 0.00 0.00 0.75 0.66 0.66 -5.26 -4.30 - 1.27 0.32

422 L 0 0.50 0.53 0.53 1.1 1 0.34 0.00 0.00 0.00 0.00

423 L 1 0.97 1.00 1.00 0.14 0.00 0.00 0.00 0.00 0.00

424 T 0 0.00 0.00 0 00 0.51 0.14 -3.18 -1.30 -1.44 -0 44

425 A 0 0.03 0.19 1.00 0.57 0.00 0.80 0.35 0.02 0.43

426 N 1 0.00 0.03 0 44 1.72 1.05 -3.65 -0.13 -3.19 -0 33

427 N I 0.06 0.06 0.56 1.79 0.94 -4.78 -1.06 -3.44 -0.28



428 R 0 0.00 0.00 0 03 0.14 0.14 2.29 2.88 0.55 -1.15

429 R 0 0.00 0.00 0.00 0.14 0.14 -0.19 2.98 -1.61 1 56

430 N 1 0.00 0.00 0.38 0.99 0.86 -2.90 0.63 -3.23 0 3 1

43 S 1 0.00 0.00 0.16 0.99 0.99 -0.46 -2.59 1.86 0.26

432 V 0 0.03 0.88 0.91 1.05 0.37 0.44 -0.85 0.80 0.50

433 V 0 0.00 0.91 0.94 0.41 0.28 2.45 1.62 0.36 0.47

434 P 1 0.00 0.03 0.03 0.28 0.28 -1.42 -1.84 -0.32 0.74

435 A 0 0.00 0.03 0.41 1.41 0.89 -4.69 -1.96 -3.01 0.29

436 s 0 0.00 0.00 0.00 0.79 0.56 -2.34 0.18 -0.31

437 w 0 0.00 0.00 0.00 0.14 0.1 1 7.00 4.78 2.19 0.03

438 G 0 0.00 0.03 0.09 0.91 0.70 1.33 -0.01 1.17 0.16

439 E 1 0.00 0.03 0.31 1.56 1.14 -2.52 1.49 -2 78 -1.23

440 T 0 0.00 0.00 0.31 1.68 1.33 -3.61 -0.79 -2.16 -0.66

441 s 1 0.00 0.00 0.16 1.37 0.66 -0.98 -0.29 -0.49 -0.21

442 A 0 0.00 0.00 0.88 0 55 0.45 2.49 1.46 0 5 1 0.52

443 S 0 0.00 0.00 0.00 1.51 0.59 -0.72 -1.72 1 3 1 -0.30

444 s 1 0.03 0.06 0.10 1.46 0.86 -2.62 0.26 2 54 -0.34

445 V 0 0.19 0.94 0.97 1.22 0.14 -0.68 0.13 -0.99 0.18

446 P 1 0.00 0.00 0.00 0.14 0.00 -2.51 0.10 -2.87 0.25

447 G 0 0.00 0.00 0.06 1.60 0.95 -4.22 -0.28 -2.94 -1.00

448 T 1 0.00 0.06 0.13 1.45 0.40 0.49 -0.04 0.52 0.01

449 c 0 0.00 0.00 0.00 0.14 0.14 NAN NAN NAN NAN

450 A 0 0.06 0.16 0.31 1.62 0.85 -3.88 -0.89 -2.78 -0.21

451 A 1 0.00 0.00 0 53 1.62 1.00 -4.35 -1.27 -2.80 -0 28

452 T 0 0.00 0.00 0 00 1.15 0.48 0.04 -0.74 1.04 -0 26

453 s 0 0.00 0.00 0 03 0.78 0.37 0.70 -1.51 1.94 0.27

454 A 0 0.00 0.19 0.94 0.75 0.23 -0.95 -1.81 0.29 0.57



455 1 1 0.00 0.19 0 38 1.95 1.00 -3.49 -0.52 -3.04 0.07

456 G 0 0.00 0.00 0.00 0.14 0.03 6.40 5.71 0.59 0.10

457 T 0 0.00 0.06 0.06 1.31 0.83 0.85 -0.07 1.08 -0.16

458 Y 0 0.00 0.00 0.03 0.28 0.1 1 -0.92 2.72 -3.16 -0.48

459 s 0 0.00 0.00 0.06 1.28 0.23 -3.99 -1.69 -2.55 0.25

460 s 1 0.03 0.03 0.13 1.26 0.51 -0.65 0.1 1 -0.55 -0.21

461 V 0 0.00 0.16 0.91 0.79 0.37 0.98 1.26 -0.59 0.31

462 T 0 0.00 0.06 0.06 0.46 0.46 0.49 -0.69 1.18 -0.01

463 V 0 0.00 0.44 0.81 1.47 0.57 0.41 0.61 -0.47 0.27

464 T 0 0.00 0.00 0.03 0.28 0.14 0.43 -0.73 1.06 0.10

465 s 0 0.00 0.00 0.16 1.44 0.98 -2.49 0.50 -2 63 -0.36

466 w 0 0.00 0.00 0.03 0.69 0.1 1 0.99 4.44 -3 03 -0.42

467 P 0 0.06 0.08 0.19 2.12 1.27 -3.31 -0.92 -2 96 0.56

468 s 0 0.00 0.04 0.25 1.45 1.08 0.65 -0.48 1.09 0.04

469 I 0 0.00 0.09 0.13 0.64 0.38 -3.01 0.06 2.94 -0.13

470 V 1 0.22 0.34 0.34 1.41 0.91 -2.94 0.16 2 97 -0.13

471 A 0 0.00 0.06 0.19 1.56 0.76 -0.84 -1.58 0.49 0.25

472 T 1 0.00 0.00 0.23 1.66 1.16 -3.26 0.22 -2.81 -0.67

473 G 0 0.00 0.00 0.06 1 1.13 9.92 9.02 0.78 0.13

474 G 0 0.00 0.05 0.19 1.69 1.04 77.22 74.99 2.17 0.06

475 T 1 0.00 0.10 0.14 1.45 0.80 -2.60 -1.98 -0.32 -0.30

476 T 0 0.00 0.07 0.14 1.54 0.89 -1.09 -1.37 0.60 -0.32

477 T 1 0.00 0.20 0.27 1.49 1.06 -3.87 -0.57 -2.88 -0.42

478 T 1 0.00 0.00 0 00 0.99 0.83 -2.50 0.57 -2.63 -0 44

479 A 0 0.00 0.06 0 3 1 1.49 1.02 -4.51 -1.87 -2.97 0.33

480 T 1 0.00 0.00 0 00 0.60 0.38 0.81 0.28 0.76 -0 23

481 P 0 0.00 0.13 0.19 1.84 1.04 -3.27 -0.35 -2.69 -0.22



482 T 1 0.00 0.00 0.13 1.66 1.10 0.76 -1.56 2.46 -0. 15

483 G 0 0.00 0.00 0.33 1.32 0.97 -3 .6 1 -0.45 -2.62 0 55

484 S 0 0.00 0.07 0.27 1.49 1.02 -0.96 -0.95 0.25 0 26

485 G 0 0.00 0.00 0.07 1.40 0.90 -0.23 0.37 -0.08 0 52

486 S 0 0.00 0.00 0.00 0.92 0.30 0.02 -0.80 0.83 -0.0 1

487 V 1 0.00 0.40 0.50 1.42 0.94 0.97 3.66 -2.70 0.0 1

488 T 0 0.00 0.00 0.00 0.94 0.64 2.45 -0.57 2.97 0.05

489 s 1 0.00 0.00 0. 14 1.28 0.80 7.32 4.45 2.96 -0. 10

490 T 0 0.00 0.00 0.17 1.24 0.87 1.16 -0.28 1.55 -0. 11

491 s 0 0.00 0.00 0.00 0.00 0.00 -5. 15 -2.02 -2.57 -0.56

492 K 0 0.00 0.00 0.00 0.00 0.00 0.39 0.35 1.04 -1.00

493 T 0 0.00 0.00 0.00 0.00 0.00 -0.73 -0.78 0 22 -0. 17

494 T 1 0.00 0.00 0.00 0.00 0.00 2.85 2.22 0 69 -0.06

495 A 0 0.00 0.00 1.00 0.00 0.00 0.0 1 -0.56 0 45 0.12

496 T I 0.00 0.00 0.00 0.00 0.00 0.93 0.30 0.58 0.04

497 A 0 0.00 0.00 0.33 0.64 0.64 -2.8 1 0.64 3.02 -0.43

498 s 0 0.00 0.00 0. 10 1.09 0.64 2.66 1.14 1.69 -0. 18

499 K 1 0.00 0.10 0.20 1.6 1 1.22 -2.37 0.74 -2.39 -0.72

500 T 1 0.00 0.00 0.00 0.6 0.00 -2. 10 -1.07 -0.8 1 -0.22

50 s 0 0.00 0.00 0.08 0.79 0.27 -3.69 -1.44 -1.78 -0.47

502 T 0 0.00 0.00 0.11 1.16 0.75 -0.22 -0. 17 0.02 -0.07

503 s 0 0.00 0.00 0.05 1.55 0.78 -4.5 1 -1.64 -2.65 -0.22

504 T 0 0.00 0.00 0.17 1.3 1 1.03 -4.08 -1.15 3 -0.40

505 s 0 0.00 0.00 0. 10 1.38 0.80 0.68 0.06 0.63 -0.0 1

506 s 1 0.00 0.00 0.13 1.65 1.22. -1.54 -2.3 1 0.5 1 0.27

507 T 1 0.03 0.06 0.10 1.56 0.94 -3.58 -0.56 -2.85 -0 17

508 s i 0.00 0.00 0. 16 1.73 1.20 0.69 -0.45 1.04 0 .10



509 C 0 0.03 0.03 0 09 1.00 0.8 1 NAN NAN NAN NAN

5 0 T i 0.00 0.06 0.34 1.53 1.09 -2.92 -0. 10 -2.5 1 -0.30

5 1 T i 0. 16 0.38 0.47 1.9 1 0.93 -1.24 -0.72 -0.50 -0.02

5 2 P i 0.26 0.49 0.58 2.10 1.08 3.39 0.11 2.08 1.2 1

5 3 T i 0. 10 0.38 0 46 2.04 1.00 -3 .29 0.07 -3.04 -0.32

5 14 A 0 0.02 0.06 0. 19 2.4 1 1.15 0.06 - 1.55 1 23 0.37

5 15 V 1 0.04 0.25 0.60 2.02 1.04 3.13 1.06 1.54 0.52

5 16 A 0 0.22 0.55 0.82 2.0 1 0.49 -1.50 - 1.39 -0.74 0.63

5 V 0 0.12 0.48 0.48 2.08 1.0 1 -2.95 -0.08 -2.93 0.06

5 18 T 0 0.00 0.0 1 0.05 1.98 0.89 -0.87 -0.39 -0.22 -0.25

5 19 F 0 0.03 0.05 0.09 1.24 0.40 -1.50 1.66 -2 99 -0. 16

52.0 D 0 0.00 0.0 1 0.28 2.03 1.30 -1.2 1 -0.62. -0.43 -0. 15

52. 1 L 1 0.04 0.33 0.37 1.72 0.95 0.00 0.00 0 00 0.00

52.2 T 1 0. 12. 0.19 0.22 2.37 1 -3.70 -0.9 1 -2.36 -0.43

523 A 1 0.00 0.20 0.63 1.45 0.50 -0.3 1 -0.99 0.19 0.50

524 T 1 0.20 0.28 0.36 1.9 1 0.90 -3.52 -0.64 2.56 -0.32

525 T 0 0.03 0.04 0.11 1.43 0.83 0.11 -0.29 0.62 -0.22

526 T 1 0.04 0.33 0.40 2.34 1.03 -0.54 - 1.50 0.95 0.0 1

527 Y 1 0. 15 0.46 0.53 2.16 0.64 -4.48 - 1.18 -2.98 -0.32

528 G 0 0.00 0.03 0.09 1.27 1.0 1 2.83 1.50 1.44 -0. 11

529 E 1 0.0 1 0.03 0 06 1.67 0.89 -3.40 1.98 -4.40 -0.98

530 N 1 0.00 0.0 1 0.0 1 2.04 0.70 -3.97 -0.25 -3.35 -0.37

53 1 I 0 0.0 1 0.66 0.79 1.70 0.64 -2. 1 1.12 -3. 13 -0. 16

532 Y 0 0.0 1 0.02 0 05 2.0 1 0.99 -2.70 0.66 -2.87 -0 49

533 L 0 0.19 0.64 0 72 2.10 0.89 0.00 0 00 0.00 0.00

534 V 0 0.0 1 0.35 0 42 2.0 1 1. 1 -0.65 2.09 -2.8 1 0.07

535 G 0 0.02 0.02 0.03 0.25 0.16 9.93 9.93 0.27 -0.26



536 S 0 0.00 0.00 0 05 1.61 0.78 -1.55 -0.67 -0.53 -0 35

537 1 0 0.24 0.73 0.86 1.86 0.51 -2.43 0.45 -2.72 -0.16

538 s 1 0.00 0.00 0.37 1.31 1.15 -0.18 -0.69 0.43 0.07

539 Q 0 0.01 0.01 0.24 1.21 1.04 -2.01 2.26 -2.90 -1.38

540 L 1 0.65 0.65 0.65 0.69 0.67 0.00 0.00 0.00 0.00

541 G 0 0.00 0.06 0.06 0.97 0.44 5.31 3.39 1.86 0.05

542 D 0 0.01 0.01 0.03 1.50 0.80 -5.65 -0.18 -5.17 -0.31

543 W 0 0.02 0.02 0.02 1.08 0.61 -0.57 3.29 -3.06 -0.80

544 E 1 0.00 0.03 0.07 1.85 0.91 -1.63 -0.44 -1.07 -0.12

545 T 0 0.00 0.08 0.1 1 1.66 1.16 -3.14 0.14 -2.73 -0.54

546 s 1 0.01 0.01 0.34 1.74 1.26 -3.28 -0.72 -2.36 -0.20

547 D 0 0.16 0.17 0.24 2.04 1.16 -6.42 -1.07 -5 05 -0.29

548 G 0 0.00 0.00 0.44 0.82 0.74 11.83 10.63 1.17 0.03

549 I 0 0.07 0.58 0.64 2.20 0.87 1.13 0.33 0 74 0.06

550 A 1 0.06 0.06 0.37 2.16 1.26 -3.37 -1.47 -1.82 -0.09

551 L 1 0.50 0.65 0.70 1.79 0.89 0.00 0.00 0.00 0.00

552 S 1 0.02 0.02 0.04 1.47 1.05 -0.74 -1.43 0.91 -0.22

553 A 0 0.01 0.03 0.68 1.25 0.86 -2.21 0.33 -2.51 -0.03

554 D 1 0.01 0.06 0.35 2.14 1.15 -3.32 -1.66 -1.89 0.22

555 1 0.01 0.03 0.13 2.26 1.15 1.75 1.83 1.01 -1.08

556 Y 1 0.37 0.40 0.42 1.03 0.50 -1.80 1.26 -0.54

557 T 0 0.00 0.04 0.09 1.33 0.96 -2.33 -1.80 -0.50 -0.03

558 s 0 0.00 0.00 0.15 1.75 1.09 -3.53 -0.87 -2.41 -0.25

559 s 0 0.01 0.01 0 04 1.48 0.46 1.60 -0.1 1 2.03 -0 32

560 D 1 0.00 0.01 0.01 1.42 0.85 -6.37 -0.90 -5.34 -0.12

561 P 0 0.00 0.00 0.01 0.80 0.68 2.44 -1.34 2.90 0.88

562 L 0 0.31 0.71 0.73 1.73 0.74 0.00 0.00 0.00 0.00



563 W 1 0.00 0.00 0 00 0.03 0.02. 4.54 3.6 1 1.03 -0. 10

564 Y 0 0.00 0.0 1 0.0 1 1.63 0.68 -3 .2 1 0.68 -3.09 -0.8 1

565 V 0 0.08 0.26 0.34 2.10 0.99 -2.6 1 0.50 -3. 11 -0.0 1

566 T 0 0.0 1 0.05 0.27 1.8 1 1.20 0.82 -0.2 1 1.11 -0.08

567 V i 0.07 0.6 1 0.80 1.62 0.54 0.60 0.92 -0.58 0.27

568 T 0 0.06 0.13 0.20 2.33 1.08 -3.36 -0.36 -2.62 -0.38

569 L 0 0.76 0.90 0.93 0.94 0.13 0.00 0.00 0.00 0.00

570 P 1 0.00 0.00 0.07 1.48 1.0 1 -3.02 -0.20 -2.83 0.0 1

57 1 A 1 0.00 0.07 0.79 1.32 0.72 6.93 7.72 - 1.11 0.32

572 G 1 0.03 0.14 0.29 1.89 1.07 2.02 2.1 -0.03 -0.06

573 E 1 0.00 0.05 0.15 2.15 1.0 1 -5.25 0.72. -5 19 -0.78

574 S 1 0.02 0.05 0.4 1 2.04 1.10 -0.52 -0.49 0 06 -0.08

575 F 1 0.02. 0.32 0.32 1.48 0.77 2.43 0.83 1 37 0.24

576 E 0 0.02. 0.02 0.10 1.65 0.97 -5.36 -0. 13 -4.7 1 -0.52

577 Y I 0.00 0.00 0.04 1.44 0.74 -2.45 1.08 3.03 -0.50

578 K 0 0.04 0 . 4 0. 1 1.19 0.75 1.8 1 1.56 1.43 -1.18

579 F 0 0.07 0.2 1 0.23 1.58 0.48 -1.64 1.55 3.02 -0. 17

580 I 1 0. 11 0.63 0.66 1.84 0.70 3.0 1 0.87 1.85 0.29

58 R 0 0.0 1 0.07 0. 15 1.78 0.92 -1.3 1 2.40 - 1.78 -1.92

582 I 1 0.03 0.25 0.27 1.58 1.07 -2.99 0.0 1 -2.92 -0.08

583 E 0 0.00 0.00 0.06 2.19 1.0 1 -3.94 2.25 -5. 18 -1.0 1

584 S 0 0.00 0.02 0.27 1.9 1 1.27 -4.33 - 1.50 -2.5 1 -0.32

585 D 1 0.00 0.0 1 0. 14 1.69 1.14 -4. 1 0.24 -4.2 1 -0.20

586 D 0 0.0 1 0.0 1 0 08 1.0 1 0.78 -4.86 0.25 -4.78 -0 33

587 S 1 0.00 0.02 0.12 1.9 1 0.87 -3.05 0.18 -2.73 -0 50

588 V 0 0.02 0.77 0 89 1.32 0.44 -0.09 2.5 1 -2.55 -0 05

589 E 0 0.03 0.24 0.26 1.83 1.04 -4.8 1 0.83 -4.90 -0.74



590 W 0 0.00 0.03 0 05 0.98 0.53 -1.79 2.07 -3.03 -0 83

591 E i 0.03 0.13 0.13 0.78 0.61 1.37 2.00 0.29 -0.92

592 S 0 0.00 0.00 0.03 1.58 0.85 -0.09 -0.86 0.75 0.03

593 D 0 0.01 0.01 0.03 1.58 1.18 -4.49 -0.13 -4.07 -0.29

594 P i 0.00 0.03 0.20 1.91 1.16 0.59 0.61 -0.07 0.05

595 N 1 0.00 0.00 0.00 0.55 0.49 0.01 0.00 -0.09 0.10

596 R 0 0.00 0.02 0.05 1.04 0.55 -0.57 3.10 -2.23 -1.44

597 E 0 0.01 0.10 0.19 2.13 1.02 -4.92 0.15 -4.72 -0.35

598 Y 0 0.15 0.20 0.32 1.86 0.75 -1.87 1.50 -2.88 -0.49

599 T 1 0.00 0.04 0.08 1.37 0.54 -2.95 -0.06 -2.52 -0.37

600 V 0 0.01 0.57 0.67 1.38 0.74 3.80 1.29 2.05 0.46

601 P 1 0.00 0.00 0.04 1.31 0.75 1.08 -0.08 0 46 0.71

602 Q 0 0.01 0.04 0.30 2.24 1.33 -2.73 0.67 -2.90 -0.50

603 A 1 0.00 0.02 0.15 1.86 1.12 -4.37 -1.21 -2 83 -0.33

604 C 0 0.01 0.02 0.05 1.75 0.94 NAN NAN NAN NAN

605 G 0 0.00 0.05 0.26 1 64 1.18 2.47 1.63 0 74 0.10

606 T 0 0.01 0.12 0.17 1.86 1.18 -1.57 1.23 2 26 -0.55

607 s 1 0.18 0.31 0.47 2.31 1.19 -3.90 -0.74 -2.81 -0.35

608 T 1 0.01 0.06 0.28 1.62 0.93 -3.78 -0.93 -2.75 -0.10

609 A 0 0.27 0.55 0.79 1.99 0.66 3.80 1.19 1.99 0.62

610 T 1 0.00 0.12 0.18 1.91 0.91 -0.1 8 -0.65 0.69 -0.22

6 11 V 1 0.06 0.32 0.42 2 1.17 0.54 -0.97 1.09 0.42

612 T 0 0.00 0.01 0.08 2.42 1.03 -1.20 -1.03 0.04 -0.21

613 D 0 0.03 0.17 0.19 1.81 1.20 -3.50 1.12 -4.50 -0.1 1

614 T 0 0.00 0.06 0 08 1.73 0.55 -3.54 -0.27 -2.97 -0 30

615 w 0 0.02 0.05 0 05 0.83 0.46 1.27 4.86 -2.81 -0 78

616 R i 0.01 0.01 0.03 1.31 0.64 -2.02 1.60 -2.50 -1.13



TABLE 2: (SEQ ID NO: 2)

27



E 0 0.00 0.00 0 03 0.76 0.44 -1.69 1.09 -2.14 -0 64

F 0 0.01 0.1 1 0.1 1 0.74 0.29 -1.37 -0.36 -1.01 0.00

G 0 0.00 0.00 0.15 1.23 0.97 -2.87 -1.60 -0.72 -0.56

T 1 0.01 0.03 0.08 1.97 1.04 -0.12 -0.55 0.35 0.09

N 1 0.01 0.04 0.06 2.12 1.04 -1.06 -0.30 -0.55 -0.21

I 1 0.24 0.48 0.51 2.07 0.97 1.17 -0.31 0.83 0.66

P 1 0.00 0.00 0.00 0.75 0.48 -1.92 -2.36 -0.22 0.66

G 1 0.00 0.00 0.02 0.25 0.24 12.96 12.59 0.43 -0.06

V 1 0.02 0.43 0.45 1.91 1.10 -0.64 -0.90 0.00 0.26

w 1 0.44 0.47 0.50 1.87 0.77 0.09 0.23 -0.23 0.09

G 1 0.01 0.01 0.02 1.34 0.85 0.94 0.84 0 40 -0.29

T 1 0.01 0.13 0.13 1.80 1.04 -0.25 -0.39 0 09 0.05

D 0 0.00 0.00 0.01 1.24 0.63 0.72 2.32 -1.63 0.03

Y 0 0.00 0.00 0.01 0 70 0.29 1.84 1.76 0 16 -0.09

I 0 0.07 0.38 0.49 2.10 1.05 0.21 0.16 0.18 0.23

F 0 0.00 0.02 0.05 0.25 1.66 Z.. 0.58 -0.08

P 0 0.00 0.03 0.08 0.49 0.37 3.43 1.75 0.52 1.16

D 0 0.00 0.03 0.28 1.99 1.30 -2.38 -0.64 -1.68 -0.06

P 0 0.04 0.07 0.41 2.12 1.29 0.61 0.05 0.14 0.42

S 0 0.00 0.01 0.14 1.84 1.05 0.06 -0.03 0.28 -0.19

T 0 0.00 0.01 0.08 2.05 0.98 -2.47 -2.34 0.05 -0. 18

I 0 0.10 0.55 0.60 1.58 0.31 0.04 -0.1 1 -0.10 0.25

s 0 0.01 0.01 0.15 2.19 1.1 8 -0.63 -1.27 0.52 0.12

T 0 0.01 0.06 0 06 1.71 0.85 -1.75 -0.32 -0.84 -0 59

L 0 0.22 0.26 0 28 1.48 0.48 0.00 0 00 0.00 0.00

1 0 0.04 0.21 0 68 2.02 0.88 -1.20 -0.26 -1.01 0.07

G 0 0.00 0.00 0.12 1.88 1.32 -2.14 -1.26 -0.29 -0.60



K 0 0.03 0.09 0.20 1.85 1.01 -1.42 -0.25 0.24 -1.42

G 0 0.00 0.00 0.00 0.69 0.55 17.53 18.60 -0.85 -0.23

M 0 0.08 0.22 0.87 1.35 0.17 -0.55 1.01 -0.76 -0.80

N 0 0.00 0.00 0.00 0.89 0.47 1.27 1.36 -0.21 0.12

F 0 0.21 0.56 0.62 1.68 0.66 1.18 1.01 0.01 0.16

F 0 0.02 0.58 0.58 1.32 0.38 0.62 1.52 -0.86 -0.05

R 0 0.00 0.00 0.00 0.03 0.03 4.05 5.30 -0.06 -1.18

V 0 0.55 0.92 0.92 1.14 0.08 -0.99 -0.94 -0.45 0.41

Q 0 0.00 0.00 0.07 0.87 0.62 0.10 2.1 -1.03 -0.98

F 0 0.01 0.37 0.38 1.00 0.39 0.32 0.47 -0.39 0.24

M 0 0.51 0.55 0.67 1.65 0.89 -1.48 -0.58 -0.38 -0.52

M 0 0.05 0.05 0.29 0.94 0.45 -0.55 -0.24 0 05 -0.36

E 0 0.00 0.00 0.00 0.36 0.30 -3.00 0.43 -2.60 -0.83

R 0 0.01 0.01 0.01 0.51 0.25 4.60 4.82 0 83 -1.05

L 0 0.71 0.90 1.00 0.93 0.00 0.00 0.00 0.00 0.00

L 0 0.03 0.19 0.24 1.27 0.65 0.00 0.00 0.00 0.00

P 0 0.02 0.03 0.04 0.73 0.57 0.47 -0.26 0.09 0.82

D 0 0.01 0.05 0.15 2.36 1.19 -3 . 7 -1.32 -1.69 -0.15

S 0 0.35 0.37 0.60 2.1 1.07 -1.29 -1.13 0.07 -0.22

M 0 0. 0.23 0.34 2.19 1.31 -1.62 -0.04 -0.76 -0.82

T 0 0.00 0.02 0.04 1.38 0.96 -1.07 -0.89 0.03 -0.21

0 0 0.00 0.00 0.10 0.86 0.76 -1.93 -1.98 0.09 -0.04

s 0 0.00 0.02 0.15 2.22 1.36 -1.85 -0.60 -1.01 -0.25

Y 0 0.67 0.72 0.74 1.15 0.38 -1.61 -1.40 -0.28 0.07

D 0 0.00 0.00 0.01 0.89 0.60 -2.92 -1.13 -1.95 0.16

E 0 0.00 0.01 0 28 1.99 1.37 -1.69 -0.20 -1.42 -0 06

E 0 0.01 0.02 0.37 2.00 1.19 -1.19 0.27 -1.48 0.03



79 Y 0 0.04 0.06 0.06 1.67 0.88 2.46 3.09 -0.49 -0.14

80 L 0 0.66 0.71 0.82 1.50 0.57 0.00 0.00 0.00 0.00

8 ! A 0 0.02 0.03 0.38 2.12 1.32 -0.80 -1.13 0.18 0.16

82 N 0 0.35 0.36 0.39 2.04 1.18 -1.87 -0.78 -0.93 -0.15

83 L 0 0.46 0.79 0.83 1.63 0.47 0.00 0.00 0.00 0.00

84 T 0 0.03 0.07 0.09 1.94 0.91 -0.79 -0.94 0.29 -0 14

85 T 0 0.02 0.03 0.10 2.21 1.09 -0.48 -1.47 0.59 0.40

86 V 0 0.09 0.25 0.50 1.96 0.76 0.98 1.40 -0.66 0.24

87 V 0 0.14 0.94 0.96 1.06 0.14 -1.93 -0.07 0.36

88 K 0 0.00 0.00 0.22 2.09 1.18 -2.07 -1.25 -0.61 -0.20

89 A 0 0.07 0.09 0.37 2.38 1.08 -1.86 -1.60 -0 60 0.34

90 V 0 0.01 0.41 0.94 1.28 0.27 -0.52 -1.12 0 07 0.52

9 T 0 0.07 0.07 0.1 1 1.83 0.97 2.55 2.35 0 22 -0.02

92 D 0 0.01 0.01 0.41 1.88 n -2.30 -0.84 -1.41 -0.04

93 G 0 0.04 0.07 0.29 2 40 1.20 -2.63 -2.87 0.06 0.30

94 G 0 0.00 0.00 0.00 1.20 0.84 1.43 1.1 1 0.19 0.13

95 A 0 0.08 0. 8 0.73 1 92 0.76 2.10 0.63 0 55 0.92

96 II 0 0.00 0.04 0.09 1.94 0.91 3.01 3.16 0 00 -0.16

97 A 0 0.20 0.66 0.94 1.49 0.27 1.81 1.31 0 00 0.49

98 L 0 0.14 0.95 1.00 1.16 0.00 0.00 0.00 0.00 0.00

99 I 0 0.62 0.98 0.99 1.01 0.04 -0.63 0.13 -0.74 -0.02

100 D 0 0.00 0.00 0.00 0.27 0.15 -4.02 -1.31 -2.77 0.06

101 P 0 0.26 0.54 0.61 1.60 0.72 0.77 0.34 -0.35 0.78

102 H 0 0.00 0.00 0 00 0.12 0.08 2.06 0.85 1.24 -0 04

103 N 0 0.00 0.00 0.02 0.36 0.23 0.59 0.50 0.02 0.07

104 Y 0 0.00 0.00 0 00 0.49 0.03 -0.77 0.39 -0.86 -0 30

105 G 0 0.00 0.01 0 5 1 1.19 0.79 3.49 4.84 -1.12 -0.23



106 R 0 0.00 0.0 1 0 03 1.36 0.49 -0. 11 1.04 0.08 -1.24

07 Y 0 0.00 0.0 1 0.03 0.93 0.35 0.66 2.07 -1.02 -0.39

08 N 0 0.00 0.00 0.03 1.97 0.93 -2.00 - 1.56 -0.29 -0. 14

09 G 0 0.00 0.00 0.00 0.76 0.60 -0.95 -0.06 -0.30 -0.59

10 E 0 0.0 1 0.02 0.08 2.37 1.05 -1.8 1 0.38 - 1.90 -0.28

111 I 0 0. 14 0.59 0.66 2.06 0.9 1 -0.30 -0.73 0.04 0.40

112 I 0 0.03 0.89 0.9 1 0.99 0.37 0.9 1 1.04 -0.38 0.25

113 S 0 0.0 1 0.03 0.09 1.36 0.92 -1.56 -0.87 -0.50 -0. 18

14 s 0 0.00 0.0 1 0.05 1.55 0.74 -1.6 1 -0.87 -0.39 -0.35

15 T 0 0.00 0.1 0.28 2.06 1.06 -1.02 0.03 -0.65 -0.40

16 s 0 0.0 1 0.0 1 0.30 1.80 1.19 0.38 -0. 1 0 26 0.23

7 D 0 0.00 0.02 0.37 7 1.20 -2.03 - 1.0 1 - 1.30 0.28

118 F 0 0. 9 0.19 0.20 0.95 0.39 0.50 1.34 -0.78 -0.06

119 Q 0 0.00 0.05 0.50 1.95 1.2 1 -1.70 -0. 4 -0.38 -1.18

120 T 0 0.00 0.00 0.17 1.47 1.03 - 1.67 -0.87 0.38 -0.4 1

12 1 F 0 0.4 1 0.53 0.55 1.37 0.33 0.89 0.58 0.08 0.23

122 W 0 0.0 1 0.0 1 0.03 0.24 0.15 3.69 4.12 -0.37 -0.06

123 Q 0 0.0 1 0.05 0.13 2.00 1.13 -1.50 0.43 -0.99 -0.94

124 N 0 0.00 0.01 0.05 1.6 1 0.8 1 -1.88 -0.5 1 - 1.2 1 -0. 16

125 L 0 0.70 0.95 0.96 0.97 0.15 0.00 0.00 0.00 0.00

126 A 0 0.00 0.01 0.92 0.43 0.34 10.20 9.35 0.26 0.58

127 0 0 0. 0.3 0.39 2.44 1.29 -1.57 - 1.03 -0.44 -0. 11

128 Q 0 0.05 0.12 0.29 2.0 1 0.96 -2.2 1 -0.08 -0.98 -1.15

129 Y 0 0.03 0.05 0 05 0.8 1 0.20 1.29 1.75 -0.49 0.03

130 0 0.0 1 0.06 0 3 1 1.78 1.19 -1.25 -0.39 -0.64 -0 22

131 D 0 0.00 0.00 0.0 1 1.77 0.99 -2.29 -0.5 1 - 1.56 -0 22

132 N 0 0.00 0.00 0.0 1 1.64 0.8 1 -1.63 -0.68 -0.85 -0.09



133 D 0 0.00 0.00 0 05 2.13 1.19 -2.28 -1.05 -1.49 0.26

34 L 0 0.14 0.19 0 46 2.19 1.15 0.00 0 00 0.00 0.00

35 V 0 0.03 0.90 0 9 1 0.79 0.15 -0.25 -0.94 0.16 0.53

36 M 0 0.09 0.69 0 85 1.62 0.47 -1.85 -0.76 -0.34 -0 75

37 F 0 0.01 0.02 0 02 0.59 0.12 1.66 1.82 -0.28 0.12

138 D 0 0.01 0.01 0.02 0.84 0.77 1.78 1.04 0.64 0.10

139 T 0 0.60 0.76 0.76 1.1 1 0.61 2.89 2.87 0.19 -0 18

140 N 0 0.00 0.00 0.73 0.79 0.63 -0.56 -0.20 -0.37 0.01

141 N 0 0.00 0.00 0.00 0.00 0.00 -1.79 -1.78 -0.18 0.17

142 E 0 0.00 0.00 0.00 0.00 0.00 -0.22 2.94 -2.53 -0.63

143 Y 0 0.00 0.00 0.00 0.68 0.21 1.00 2.22 -0.86 -0.36

144 Y 0 0.00 0.01 0.02 1.30 0.80 0.57 0.48 0 3 1 -0.22

145 D 0 0.01 0.01 0.03 1.70 1.04 -1.78 0.15 - 1 65 -0.28

146 M 0 0.1 1 0.49 0.85 1.81 0.53 -1.10 0.15 -0.64 -0.60

147 D 0 0.01 0.07 0.14 2.13 1.27 -2.55 -0.90 -1.62 -0.03

148 Q 1 0.02 0.08 0.43 1.95 1.12 -1.23 0.91 0.86 -1.29

149 D 1 0.01 0.02 0.1 1 2.21 1.18 -2.74 -0.77 1.74 -0.23

150 L 1 0.30 0.34 0.44 2.13 1.14 0.00 0.00 0.00 0.00

151 V 0 0.01 0.29 0.29 0.91 0.55 1.62 0.99 0.1 1 0.52

152 L 0 0.30 0.37 0.75 1.78 0.63 0.00 0.00 0.00 0.00

153 N 0 0.00 0.02 0.15 33 1.26 -1.39 -0.70 -0.71 0.03

154 L 0 0.27 0.34 0.80 1.70 0.62 0.00 0.00 0.00 0.00

155 N 0 0.03 0.14 0.68 1.32 0.73 1.21 1.34 -0.21 0.08

156 Q 0 0.01 0.01 0.01 0.57 0.1 8 -1.99 -0.34 -0.85 -0 80

157 A 0 0.00 0.01 0 74 1.20 0.79 9.26 8.47 -0.1 0.90

158 A 0 0.01 0.12 0.74 1.31 0.75 0.94 0.28 0.01 0.64

159 1 0 0.06 0.98 1.00 0.81 0.03 0.66 0.36 -0.04 0.34



160 N 0 0.01 0.02 0.1 1 1.58 0.96 -1.16 -0.53 -0.45 -0 18

6 1 G 0 0.00 0.00 0.62 1.04 0.95 48.40 49.43 -0.70 -0.33

62 1 0 0.04 1.00 1.00 0.40 0.00 0.56 1.18 -0.59 -0.03

63 R 0 0.00 0.00 0.00 0.00 0.00 -1.12 0.07 -0.54 -0.65

64 A 0 0.00 0.00 0.35 1.89 1.23 -1.24 -1.88 0.12 0.52

165 A 0 0.00 0.19 0.58 1.50 0.82 16.87 16.63 -0.40 0.64

166 G 0 0.00 0.00 0.01 0.75 0.65 -1.60 -0.23 -0.98 -0.40

167 A 0 0.00 0.03 0.84 0.83 0.56 3.22 2.71 -0.04 0.55

168 S 0 0.00 0.01 0.02 2.01 0.76 -1.18 -0.54 -0.34 -0.30

169 Q 0 0.00 0.00 0.00 1.25 0.36 1.69 2.29 0.18 -0.78

170 Y 0 0.49 0.56 0.59 1.70 0.70 -1.41 0.1 -0.72 -0.80

171 I 0 0.08 1.00 1.00 0.61 0.00 0.36 0.38 -0 26 0.23

172 F 0 0.53 0.59 0.65 1.29 0.38 0.75 0.92 -0 39 0.23

173 V 0 0.08 0.93 0.98 0.87 0.10 0.62 0.05 -0 03 0.60

74 E 0 0.00 0.00 0.03 1.17 0.90 3.53 3.95 0.36 -0.77

175 G 0 0.00 0.00 0.01 0.10 0.10 3.14 3.67 0.45 -0.08

176 N 0 0.00 0.06 0.20 1.68 0.82 -0.32 -0.17 0.25 0.10

I ~' ~' S 0 0.16 0. 7 0.39 2.16 1.25 -1.57 -1.22 0.07 -0.41

178 W 0 0.00 0.00 0.00 0.83 0.04 0.05 1.44 -0.94 -0.45

179 T 0 0.00 0.00 0.04 1.07 0.35 5.34 5.53 0.04 -0.24

180 G 0 0.00 0.00 0.02 0.88 0.76 -3.78 -2.93 -0.67 -0. 18

181 A 0 0.03 0.04 0.95 0.48 0.22 -0.99 -1.06 -0.48 0.56

2 W 0 0.02 0.03 0.05 1.80 0.80 0.20 1.53 -0.83 -0.50

183 T 0 0.00 0.00 0 05 1.62 0.74 -0.99 -1.27 0.32 -0 04

184 w 0 0.00 0.01 0.01 0.49 0.09 3.19 3.67 -0.24 -0 23

185 V 0 0.03 0.27 0 33 2.42 1.28 -1.34 -1.04 -0.61 0.31

186 D 0 0.02 0.03 0.10 2.00 0.96 -2.49 -1.59 -1.33 0.42



87 V 0 0.03 0.19 0 25 2.36 1.08 0.25 0.06 -0.36 0.55

188 N 0 0.00 0.02 0.03 1.68 0.77 2. 9 2.48 -0.28 -0.01

189 D 0 0.00 0.00 0.06 2.00 1.10 -2.1 1 -0.43 -1.47 -0.21

190 N 0 0.01 0.07 0.23 2.10 1.21 -3.04 -2.35 -0.56 -0.13

191 M 0 0.43 0.51 0.82 1.72 0.45 -0.78 -0.54 0.20 -0.44

192 K 0 0.16 0.24 0.41 2.12 1.19 -0.10 0.61 0.36 -1.07

193 N 0 0.00 0.02 0.17 2.10 1.19 -0.72 0.29 -0.98 -0.04

194 L 0 0.49 0.90 0.97 1.31 0.03 0.00 0.00 0.00 0.00

195 T 0 0.00 0.07 0.08 2.02 1.00 -0.38 0.05 -0.51 0.08

196 D 0 0.00 0.00 0.00 0.29 0.26 -0.19 0.57 -1.08 0.32

197 P 0 0.00 0.00 0.00 0.18 0.13 0.40 -0.24 0.01 0.62

198 E 0 0.24 0.2.4 0.41 2.22 1.30 -2.79 -0.98 -1.30 -0.51

99 D 0 0.00 0.00 0.00 1.47 0.96 -2.04 -1.32 -0.91 0.18

200 K 0 0.02. 0.02 0.02 1.69 0.95 -2.03 -0.89 -0 43 -0.72

201 I 0 0.43 0.62 0.67 1.53 0.42 -1.53 -1.30 0.24 0.02

202 V 0 0.02 0.53 0.96 1.36 0.17 0.06 -0.46 0.12 0.40

203 Y 0 0.01 0.15 0. 1.18 0.31 0.93 2.18 0.88 -0.36

204 E 0.00 0.00 0.01 0.78 0.36 0.06 1.82 -0.70 -1.06

205 M 0.00 0.44 0.98 1.36 0.04 -0.66 0.21 -0.23 -0.63

206 II 0.00 0.00 0.00 0.08 0.06 3.12 1.17 1.97 -0.01

207 Q 0.02 0.09 0.13 1.32 0.80 -0.33 0.90 -0.31 -0.92

208 Y 0.00 0.00 0.00 0.06 0.03 1.38 2.91 -1.15 -0.38

209 L 0.79 0.81 0.82 0.73 0.25 0.00 0.00 0.00 0.00

210 D 0.00 0.00 0 00 0.18 0.16 0.74 1.01 -0.56 0.29

2 11 S 0.00 0.05 0 25 2.10 1.24 -0.20 0.04 -0.27 0.03

212 D 0.00 0.00 0 00 0.47 0.34 -2.40 -0.77 -1.81 0.19

213 G 0.00 0.00 0.06 1.66 0.91 0.41 0.21 0.06 0.14



214 S 1 0.00 0.00 0 00 0.44 0.17 -0.95 -1.17 0.26 -0 05

215 G 1 0.00 0.00 0.00 0.03 0.03 2.37 2.74 -0.23 -0.13

216 T 1 0.00 0.00 0.01 1.01 0.50 -1.71 -0.96 -0.60 -0.15

Ί 1 S 1 0.00 0.00 0.02 1.82 0.89 -1.86 -1.68 -0.14 -0.04

218 E 1 0.01 0.02 0.23 2.17 1.38 -2.55 -0.89 -1.83 0.17

219 T 1 0.01 0.12 0.21 2.14 1.28 -1.74 -1.07 -0.48 -0.19

220 c 1 0.00 0.03 0.05 0.94 0.61 NAN NAN NAN NAN

221 V 1 0.02 0.66 0.72 1.71 0.81 -1.66 -1.10 -0.69 0.12

s 1 0.00 0.03 0.09 1.65 0.93 -0.91 -0.66 0.02 -0.27

G 1 0.00 0.02 0.25 2.15 1.33 -1.00 -0.99 -0.10 0.10

224 T 1 0.00 0.02 0.08 1.71 0.86 0.54 -0.1 8 0 60 0.12

225 I 1 0.02 0.75 0.80 1.59 0.67 1.45 0.30 0 58 0.57

226 G 1 0.01 0.05 0.16 1.14 0.78 0.22 0.67 -0.44 -0.01

227 K 1 0.02 0.33 0.61 2.07 1.00 -1.37 -0.63 -0 08 -0.66

228 E 1 0.00 0.00 0.09 1.52 0.77 -0.99 0.62 -1.37 -0.24

229 R 1 0.00 0.03 0.14 1.29 0.63 1.96 2.89 0.31 -1.24

230 I 1 0.57 0.90 0.94 1.25 0.13 -0.13 -0.19 -0.18 0.24

231 T 1 0.01 0.06 0.25 2.06 1.05 -1.83 -0.86 -0.48 -0.48

232 D 1 0.00 0.00 0.21 2.07 1.34 -3.45 -1.83 -1.93 0.30

233 A 1 0.06 0.20 0.48 1.31 0.44 4.14 3.45 0.12 0.58

234 T 1 0.03 0.22 0.28 1.05 0.67 -0.64 -0.42 0.16 -0.38

235 Q 1 0.00 0.00 0.17 2.16 1.14 -1.31 0.03 -0.99 -0.35

236 w 0 0.03 0.03 0.05 0.34 0.14 0.81 1.22 -0.17 -0.24

237 L 0 0.90 0.92 0 98 0.46 0.08 0.00 0 00 0.00 0.00

238 K 1 0.00 0.01 0 03 1.32 0.44 -0.60 0.50 -0.04 -1.06

239 D 1 0.06 0.06 0 26 2.14 1.1 1 -2.44 -0.94 -1.70 0.19

240 N 1 0.00 0.00 0.01 1.10 0.53 1.59 2.43 -0.93 0.08



2 1 K 1 0.00 0.00 0 00 1.62 1.07 -2. 13 -0.90 - 1.0 1 -0 22

242 K I 0.08 0.10 0. 14 1.65 0.82 0.24 0.22 0.79 -0 77

243 V I 0.02 0.12 0. 12 1.66 0.78 0.40 -0.07 -0.03 0.50

244 G I 0.03 0.06 0.2 1 0.7 1 0.52 -0.86 -0.56 -0.27 -0.02

245 F I 0.03 0.26 0.3 1 1.25 0.42 1.25 0.85 0.00 0.39

246 I 1 0.73 0.99 1.00 0.74 0.00 -0.36 -0.88 0.15 0.37

247 G 0 0.00 0.00 0.08 0.69 0.6 1 -2.34 - 7? 1.06 0.32

248 E 1 0.00 0.00 0.00 0.03 0.03 -3. 19 0.40 -3.03 -0.56

249 Y 1 0.00 0.02 0.03 1.03 0.49 0.79 1.53 -0.65 -0.08

250 A 1 0.00 0.00 0.33 0.63 0.63 0.18 - 1.2 1 0.56 0.82

25 G 1 0.00 0. 7 0.33 1.69 1.11 1.0 1 0.86 0 12 0.03

252 G 1 0.00 0.0 1 0.29 1.34 0.94 16.46 17.34 - 1.0 1 0.13

253 S 1 0.00 0.07 0.24 2.11 1.22 -1.30 - 1.11 0 12 -0.3 1

254 N 1 0.00 0.0 1 0.0 1 1.33 0.58 -0.99 -0. 11 -0.84 -0.04

255 D I 0.00 0.03 0.26 2.09 1.35 -1.43 -0. 16 -1.29 0.03

256 V I 0.0 i 0.30 0.34 2.03 1.12 -1.00 -0.9 1 0.48 0.39

257 c 0 0.00 0.00 0.03 0.58 0.35 NAN NAN NAN NAN

258 R 1 0.12 0.21 0.3 1 2.45 1.20 1.02 1.42 0.42 -0.82

259 S 1 0.07 0.09 0.29 2.2 1 1.16 -1.54 - 1.62 -0.02 0.10

260 A 1 0.03 0.07 0.80 1.20 0.56 8.55 8.20 -0.24 0.59

26 1 V 1 0.59 0.89 0.94 1.25 0.22 -1.33 - 1.55 -0. 15 0.37

262 S 1 0.00 0.00 0.07 2.35 1. -2.23 -2.22 0.0 1 -0.02

263 G 1 0.0 1 0.02 0.07 1.67 1.14 -2.45 -2.89 -0. 17 0.6 1

264 M 1 0.17 0.27 0 87 1.49 0.46 -1.20 -0.40 -0.33 -0 48

265 L 1 0.83 0.91 0 93 0.73 0. 0.00 0 00 0.00 0.00

266 E 1 0.0 1 0.0 1 0 28 2.10 1.34 -1.86 -0. 12 - 1.57 -0. 16

267 Y 0 0.02 0.04 0.07 1.43 0.68 -0.89 0.56 -0.90 0 55



268 M 0 0 3 0.48 0 99 1.14 0.03 -1.39 0.10 -0.68 -0 80

269 A 0 0.01 0.02 0.14 2.06 1.04 -0.74 -1.67 0.17 0.76

270 N 1 0.01 0.01 0.15 2.25 1.17 -1.50 -0.47 -1.13 0.10

271 N 1 0.00 0.00 0.04 0.70 0.36 0.25 1.33 -0.90 -0.18

272 T 1 0.00 0.00 0.23 1.84 1.10 -2.41 -2.02 -0.02 -0.37

273 D 1 0.00 0.01 0.02 0.62 0.37 -1.39 -0.50 -0.77 -0.12

274 V 0 0.00 0.86 0.88 0.64 0.40 1.06 0.93 -0.10 0.23

275 w 0 0.05 0.44 0.44 1.06 0.42 4.03 3.53 0.33 0.18

276 K 0 0.36 0.51 0.64 2.15 0.85 -1.03 0.72 -0.21 - 1 .53

277 G 0 0.01 0.01 0.02 0.19 0.1 1 6.28 5.90 0.22 0.16

278 A 0 0.03 0.04 0.41 1.36 0.53 -1.71 -2.27 -0 09 0.65

279 S 0 0.22 0.31 0.46 1.81 0.92 0.03 0.30 0 04 -0.30

280 W 1 0.00 0.05 0.1 1 1.1 1 0.42 2.98 3.59 -0 54 -0.07

281 w 1 0.00 0.00 0.00 0.09 0.07 1.69 2.41 -0.51 -0.21

282 A 1 0.00 0.01 0.80 0.78 0.63 -1.68 -2.35 0.20 0.48

283 A 1 0.00 0.00 0.81 0.59 0.55 -1.05 -2.05 0.17 0.83

284 G 1 0.00 0.00 0.01 0.28 0.21 20.38 19.59 0.56 0.24

285 P 1 0.00 0.00 0.18 1.09 0.94 0.42 -0.54 0.10 0.87

286 w 1 0.04 0.04 0.07 0.81 0.33 -2.15 -1.28 -0.90 0.03

287 w 1 0.01 0.01 0.04 0.66 0.36 0.95 1.93 -0.43 -0.54

288 0 1 0.00 0.01 0.07 1.55 1.05 -1.30 0.16 -0.71 -0.75

289 D 1 0.00 0.00 0.01 1.41 0.87 -2.20 -0.03 - 1.98 -0.19

290 Y 1 0.01 0.02 0.02 0.24 0.1 8 -1.56 -1.35 -0.38 0.18

291 1 1 0.00 0 0.73 1.65 0.68 0.92 0.70 -0.12 0.34

292 1 0.12 0.12 0.12 1.26 0.44 1.00 1.88 -0.86 -0 03

293 s 1 0.00 0.00 0 03 1.22 0.33 9.67 8 65 0.94 0.08

294 L 1 0.25 0.65 0.86 1.76 0.27 0.00 0.00 0.00 0.00



295 E 1 0.00 0.00 0 00 1.13 0.7 1 0.9 1 -2.88 -0 73

296 P 0 0.0 1 0.0 1 0.03 0.24 0.23 2.49 1.90 -0. 16 0.75

297 P 0 0.00 0.0 1 0.03 1.87 1.06 -0.35 -0.86 0.09 0.42

298 D I 0.00 0.00 0.02 1.83 0.88 -2.76 -0. 14 -2.44 -0. 18

299 G I 0.00 0.00 0.02 1.0 1 0.89 2.46 2.2 1 0.13 0 .11

300 T 1 0.00 0.2 1 0.32 1.85 1.10 -0.06 -0.27 0.36 -0. 15

30 1 A 1 0.00 0.01 0.46 1.48 1.26 1.16 0.49 0.13 0.54

302 Y 0 0.02 0.05 0.05 1.63 0.62 0.97 2.5 1 -0.84 -0.69

303 T 0 0.0 1 0.12 0. 14 2.00 1.2 1 -0.62 -0.39 0.03 -0.26

304 G 1 0.04 0.04 0.05 2.16 1.10 -2. 14 - 1.63 -0.40 -0. 11

305 M 1 0.02 0.12 0.33 1.59 0.72 - 1.11 -0.36 -0. 19 -0.55

306 L 1 0.40 0.42 0.70 1.62 0.68 0.00 0.00 0 00 0.00

307 D 1 0.03 0.13 0.28 2. 2 1.38 -1.97 -0.86 - 1.36 0.25

308 I 1 0.24 0.8 1 0.88 1.53 0.44 -0.80 -0.30 -0 71 0.2 1

309 L I 0.79 0.90 0.98 0.8 1 0.13 0.00 0.00 0.00 0.00

3 0 E I 0.00 0.03 0.03 1.87 0.99 -3.00 -0.46 -0.82

311 T I 0.00 0.00 0.06 2.02 1.20 -0.29 0.37 -0.47 -0.20

3 2 Y 1 0.09 0.09 0. 10 0.82 0.38 1.50 1.62 0.03 -0. 14

3 3 L 1 0.30 0.55 0.59 1.38 0.3 1 0.00 0.00 0.00 0.00



TABLE 3: (SEQ ID NO: 3)



C 0 0.00 0.00 0.00 0.09 0.09 N/A N/A N/A N/A

T 0 0.01 0.17 0.19 1.60 0.87 -2.21 0.61 -2.39 -0.43

T 0 0.00 0.07 0.12 2.25 1.10 0.59 -1.02 1.27 0.33

N 0 0.03 0.38 0.39 1.93 1.05 -1.03 -0.76 -0.3 0.05

D 0 0.00 0.00 0.08 1.96 0.87 -2.92 -0.09 -2.79 -0.03

G 0 0.00 0.00 0.09 1.30 1.01 -2.66 -3.65 0.89 0.10

E 0 0.01 0.01 0.04 1.52 0.91 -3.90 -0.66 -2.48 -0.75

V 0 0.07 0.98 1.00 0.90 0.00 1.07 -0.12 0.71 0.49

V 0 0.00 0.79 0.79 0.51 0.51 7.36 4.45 1.87 1.04

Ϊ 0 0.49 0.95 0.99 1.13 0.05 -0.95 -0.42 -0.54 0.01

D 1 0.00 0.00 0.00 0 05 0.00 0.85 0.82 -0 68 0.71

A 1 0.00 0.03 0.62 1.1 1 0.78 -3.50 -3.29 -0 49 0.28

N 1 0.04 0.05 0.09 1.08 0.76 -0.46 0.27 -0 56 -0.17

W 1 0.01 0.03 0.07 1.25 0.52 0.69 1.88 -0 78 -0.41

R I 0.00 0.00 0.00 0.51 0.00 3.90 3.55 1.59 -1.25

W I 0.00 0.00 0.01 0.78 0.43 1.03 1.66 0.10 -0.53

V 0 0.30 0.70 0.76 1.70 0.57 -0.13 -0.20 0.39 0.45

II 0 0.01 0.01 0.02 0.60 0.28 1.74 0.41 1.38 -0.05

s 0 0.01 0.16 0.18 2.21 0.98 -1.17 -1.44 0.23 0.04

T 0.04 0.36 0.47 2.01 1.09 0.47 0.08 0.53 -0.14

s 0.00 0.00 0.03 1.92 1.13 -2.79 -0.74 -1.99 -0.06

s 0.00 0.00 0.06 1.31 1.01 -1.52 -0.88 -0.38 -0.26

A 0.00 0.01 0.07 1.99 0.90 -1.54 -0.83 -0.77 0.06

T 0.02 0.06 0 08 1.62 0.77 -1.28 -0.99 -0.08 -0 22

N 0.00 0.00 0.01 1.07 0.44 -2.39 -1.75 -0.71 0.08

C 0.00 0.00 0.00 0.05 0.05 N/A N/A N/A N/A

Y 0.00 0.04 0.06 1.28 0.73 0.29 1.51 -0.78 -0.44



T 1 0.01 0.05 0 07 1.40 0.82 -2.06 -1.91 -0.20 0.05

G 1 0.00 0.01 0.04 0.50 0.43 -1.81 -0.88 -0.63 -0.29

N 1 0.00 0.00 0.01 1.02 0.53 -1.54 -0.77 -0.72 -0.05

E 1 0.02 0.02 0.1 1 1.95 1.00 -2.64 -0.40 -2.26 0.03

W 1 0.00 0.00 0.02 0.72 0.52 3.32 4.14 -0.48 -0.33

D 1 0.09 0.16 0.17 1.66 1.19 -2.16 -1.22 -1.31 0.37

T 1 0.00 0.00 0.1 1 1.94 1.01 0.44 0.05 0.32 0.07

s 1 0.00 0.01 0.10 1.50 0.68 -0.43 -0.35 -0.10 0.02

Ϊ 1 0.43 0.73 0.87 1.68 0.33 -2.76 -0.13 -2.50 -0.13

c 1 0.00 0.00 0.00 0.14 0.09 N/A N/A N/A N/A

T 1 0.00 0.00 0.03 1.35 0.94 -0.91 -0.49 -0.31 -0.1 1

D 1 0.00 0.00 0.00 0.82 0.64 -2.01 -0.98 -1.03 0.00

D 0 0.01 0.03 0.21 2.00 1.37 -2.00 0.1 -2.53 0.42

V 0 0.00 0.07 0.36 1.82 1.08 0.72 -0.66 0 83 0.55

T 0 0.00 0.02 0.13 1.47 0.81 -0.39 1.91 1.90 -0.40

c 0 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A

A 0 0.00 0.00 0.85 0.57 0.45 1.85 1.99 0 56 0.42

A 0 0.00 0.00 0.16 1.90 1.02 -2.18 -1.99 -0.60 0.41

N 0 0.00 0.01 0.02 1.10 0.61 -1.40 -0.68 -0.50 -0.21

C 0 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A

A 0 0.02 0.20 0.78 1.55 0.69 1.29 0.41 0.20 0.69

L 0 0.53 0.91 0.99 1.21 0.01 0.00 0.00 0.00 0.00

D 0.00 0.00 0.00 0.90 0.21 2.20 2.74 -0.71 0.18

G 0.00 0.00 0.00 0.29 0.05 14.82 14.39 0.29 0.13

A 0.00 0.22 0.95 0.92 0.23 1.75 0.27 0.91 0. 7

T 0.00 0.00 0.01 1.45 0.72 -0.93 -0.21 -0.31 -0.41

Y 0.00 0.00 0.00 0.72 0.48 2.36 2.09 0.32 -0.050



79 E 0 0.00 0.01 0.12 2.00 1.09 -1.79 -0.04 -1.59 -0.16

80 A 0 0.00 0.00 0.15 1.86 1.27 -0.68 -1.19 0.22 0.28

8! T 0 0.01 0.06 0.12 1.18 0.58 -0.59 -0.86 0.47 -0.19

82 Y 0 0.05 0.06 0.1 1 1.18 0.62 1.24 2.29 -0.67 -0.38

83 G 1 0.00 0.00 0.02 0.13 0.08 -0.76 -0.58 -0.08 -0.10

84 V 0 0.00 0.89 1.00 0.97 0.00 -0.36 -0.69 -0.04 0.37

85 T 0 0.01 0.01 0.06 1.51 0.55 -1.96 -1.13 -0.74 -0.09

86 T 0 0.00 0.01 0.1 1 0.74 0.40 6.12 4.01 1.72 0.39

87 s 0 0.00 0.01 0.02 1.36 0.66 -0.80 -1.24 0.40 0.03

88 G 0 0.00 0.00 0.02 0.79 0.61 0.36 3.89 -2.57 -0.96

89 S 0 0.00 0.00 0.02 1.59 0.93 -1.48 -1.79 0 29 0.02

90 E 0 0.01 0.01 0.37 1.52 1.03 -1.84 0.71 -2.10 -0.45

9 L 0 0.86 0.97 0.99 0.56 0.05 0.00 0.00 0 00 0.00

92 R 0 0.01 0.01 0.02 1.55 0.74 1.40 1.14 1.02 -0.77

93 L 0 0.85 0.90 0.97 0.57 0.14 0.00 0.00 0.00 0.00

94 N 0 0.00 0.00 0.00 1.89 0.70 -1.08 -1.30 0.13 0.09

95 F 0.1 1 0.13 0.15 1.25 0.57 0.89 1.54 0.63 -0.03

96 V 0.15 0.84 0.85 1.39 0.31 0.10 0.21 -0.55 0.43

97 T 0.02 0.06 0.06 1.16 0.50 0.36 0.43 0.33 -0.40

98 Q 0.00 0.01 0.01 2.22 1.04 -0.18 -0.37 0.18 0.00

99 G 0.00 0.01 0.04 1.60 1.08 -1.28 -0.45 -0.33 -0.50

100 S 0.00 0.00 0.08 2.00 1.26 -0.58 -0.28 -0.17 -0.12

101 s 0.04 0.07 0.13 2.12 1.1 1 -0.92 -0.44 -0.30 -0. 18

102 K 0.02 0.05 0.14 1.90 1.05 -0.73 -0.18 0.38 -0 93

103 N 0.02 0.03 0.06 1.26 0.55 -1.47 -0.31 -1.10 -0 06

104 1 0.02 0.84 0.93 1.36 0.26 1.1 8 1.13 -0.27 0.32

105 G 0.00 0.00 0.03 0.94 0.78 8.55 9.45 -0.73 -0.16



106 S 0 0.00 0.00 0 04 0.87 0.76 -1.69 -1.54 0.20 -0 35

07 R 0 0.00 0.00 0.00 0.00 0.00 2.4 1 2.30 1.42 -1.3 1

08 L 0 0.29 0.74 0.76 1.37 0.53 0.00 0.00 0.00 0.00

09 Y 0 0.00 0.00 0.00 0.27 0.04 3.64 1.99 1.42 0.23

10 L 0 0.89 0.89 0.96 0.46 0.04 0.00 0.00 0.00 0.00

111 M 0 0.37 0.39 0.98 0.84 0.12 -1.34 -0.95 0.24 -0.63

112 S 1 0.00 0.00 0.32 1.88 1.2 1 -1.37 -0.43 -0.45 -0.48

113 D 1 0.00 0.00 0.06 1.97 1.18 -3.58 -1.05 -2.65 0.12

14 D 1 0.00 0.00 0.09 1.72 0.95 -3.03 -1.23 -1.68 -0. 12

15 S 1 0.00 0.00 0.02 2.07 0.97 -2.80 -0.36 -2. 14 -0.30

16 N 1 0.00 0.00 0.02 1.99 0.86 -0.94 -0.53 -0 27 -0. 14

7 Y 1 0.00 0.00 0.00 0.00 0.00 1.12 1.94 -0.49 -0.34

118 E 1 0.00 0.07 0.07 1.64 0.90 -4.4 1 -0.6 1 -2.97 -0.83

119 L 1 0. 1 0. 6 0.79 1.54 0.73 0.00 0.00 0 00 0.00

120 F 1 0.2 1 0.24 0.27 0.93 0.35 1.16 1.18 0.20 0.19

12 1 K 1 0.00 0.0 1 0.02 1.99 0.80 0.00 0.26 0.44 -0.69

122 L 1 0.95 0.97 0.97 0.24 0.07 0.00 0.00 0.00 0.00

123 L 1 0.68 0.73 0.76 1.16 0.7 1 0.00 0.00 0.00 0.00

124 G 1 0.00 0.00 0.02 0.93 0.88 -0.88 0.11 -0.89 -0. 11

125 Q 0 0.00 0.00 0.04 1.33 0.65 0.83 0.55 0.95 -0.67

126 E 0 0.00 0.00 0 00 0.19 0.14 -0.7 1 2.25 -2. 13 -0.83

127 F 0 0.15 0.20 0.20 0.65 0.32 -0.73 0.26 -1.02 0.02

128 T 0 0.00 0.00 0.11 0.9 1 0.47 -0.59 -2.33 1.52 0.23

129 F 0 0.0 1 0.03 0 04 0.2 1 0.13 1.93 2.40 -0.44 -0 03

130 D 0 0.00 0.00 0 00 0.57 0.30 -3.86 -1.07 -2.80 0.0 1

131 V 0 0.00 0.98 1.00 0. 13 0.00 -0.80 1.59 -2.42 0.02

132 D 0 0.00 0.00 0.00 0.24 0.11 -3 .44 -0.90 -2.66 0 .12



133 V 1 0.15 0.76 0 96 1.3 1 0. 5 3.45 -0.95 3.08 1.32

34 S 1 0.00 0.00 0.00 0.34 0.13 -0. 10 0.67 -0.52 -0 24

35 N 1 0.00 0.00 0.04 1.70 0.96 -1.8 1 -0.95 -0.7 1 -0. 16

36 L 1 0.76 0.97 0.97 0.78 0.14 0.00 0 00 0.00 0.00

37 P 1 0.00 0.02 0.03 1.00 0.56 -1.96 0.72 -2.62 -0.05

138 c 1 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A

139 G 1 0.00 0.00 0.00 0.00 0.00 17.3 1 14.47 2.3 1 0.54

140 L 0 0.55 0.67 0.86 1.4 1 0.45 0.00 0.00 0.00 0.00

14 1 N 0 0.00 0.00 0.0 1 0. 18 0.16 1.27 1.9 1 -0.67 0.02

142 G 0 0.00 0.00 0.07 0.64 0.64 3.19 2.19 0 89 0.11

43 A 0 0.00 0.00 0.99 0 05 0.05 1.55 0.30 0 68 0.58

44 L 0 0.87 0.98 0.98 0.48 0.02 0.00 0.00 0.00 0.00

45 Y 0 0.00 0.00 0.00 0. 10 0.08 1.96 2.17 -0.05 -0. 16

46 F 0 0.24 0.24 0.24 0.55 0.34 -0.26 0.4 1 -0 67 0.0 1

147 V 0 0.00 0.56 0.60 1.17 0.67 2.76 1.94 0 4 1 0.41

148 A 1 0.00 0.01 0.19 1 59 1.16 1.50 0.6 1 0 24 0.66

149 M 1 0.02 0.02 1.00 0.08 0.00 -2.20 -0.4 1 1.08 -0.70

150 D 1 0.07 0.07 0. 12 1.40 0.76 -4.24 - 1.36 -3. 12 0.23

151 A 1 0.04 0.07 0.68 1.40 0.86 -1.94 - 1.84 -0.42 0.32

152 D 1 0.00 0.00 0.0 1 0.77 0.53 -1.15 0.04 - 1.30 0.11

153 0 1 0.00 0.00 0.00 0.00 0.00 26.06 26.28 -0. 12 -0. 10

154 0 1 0.00 0.00 0.02 0.22 0.20 -3.04 -2.55 -0.43 -0.07

55 T 1 0. 14 0.28 0.52 1.97 0.9 1 -0.79 -0.70 0.36 -0.45

156 s 1 0.00 0.0 1 0.16 1.3 1 0.97 -0.72 -0.98 0.23 0.02

157 E 1 0.0 1 0.04 0 04 1.40 0.6 1 -2.85 0.54 -2.97 -0.4 1

158 Y 1 0.00 0.0 1 0 02 1.65 0.76 0.55 2.13 - 1.03 -0 55

159 s 1 0.0 1 0.0 1 0.07 1.85 1.26 -0.60 -0.2 1 -0.46 0.07



160 G 1 0.19 0.19 0 23 1.91 1.08 -2.84 -2.47 -0.58 0.20

6 1 N 1 0.00 0.00 0.01 0.19 0.14 -0.23 -0.46 0.1 1 0.12

62 K 1 0.00 0.00 0.06 1.45 1.00 -2.35 0.19 -2.29 -0.26

63 A 1 0.00 0.01 0.86 0.48 0.40 0.76 0.69 -0.35 0.42

64 G 1 0.00 0.00 0.00 0.05 0.05 0.92 1.45 -0.75 0.22

165 A 0 0.00 0.00 0.99 0.05 0.05 12.75 9.93 .73 1.09

166 K 0 0.00 0.00 0.07 .53 0.85 -0.38 -0.12 0.59 -0.85

167 Y 0 0.00 0.00 0.01 0.39 0.12 1.69 2.50 -0.59 -0.22

168 G 1 0.00 0.01 0.01 0.05 0.05 8.93 5.94 2.34 0.65

169 T 1 0.00 0.03 0.03 0.54 0.27 -2.26 -1.39 -0.45 -0.42

170 G 1 0.00 0.00 0.00 0 05 0.01 2.65 0.12 1.93 0.60

171 Y 1 0.00 0.00 0.00 0.14 0.07 1.74 1.73 0 24 -0.23

172 c 1 0.01 0.01 0.01 0.10 0.10 N/A N/A N/A N/A

173 D 1 0.00 0.00 0.00 0.10 0.10 -4.90 0.18 -4 87 -0.22

74 S 1 0.00 0.00 0.62 0.82 0.74 -1.66 1.15 2.20 -0.62

175 Q 1 0.01 0.01 0.02 0.32 0.17 -1.56 0.35 0.84 -1.07

176 c 1 0.00 0.00 0.00 0.14 0.06 N/A N/A N/A N/A

I '~' ~' P 1 0.00 0.00 0.09 1.1 1 0.57 -1.1 1 -1.30 -0.45 0.65

178 R 1 0.00 0. 4 0.14 1.58 0.89 5.16 4.24 2.05 -1.13

179 D 1 0.00 0.01 0.03 0.55 0.40 -4.33 -0.8 -3.50 -0.02

180 L 1 0.43 0.70 0.74 1.79 0.76 0.00 0.00 0.00 0.00

181 K 1 0.00 0.00 0.06 1.21 0.82 -0.1 1 1.29 -0.13 - 1 27

2 F 1 0.00 0.00 0.00 0.78 0.15 1.59 1.48 0.03 0.08

183 1 1 0.02 0.89 0 90 0.99 0.27 -1.21 -0.07 -1.06 -0 08

184 N 1 0.00 0.02 0.03 1.20 0.80 -1.21 -0.69 -0.47 -0 05

185 G 1 0.01 0.01 0 02 0.23 0.22 6.16 6.84 -0.73 0.05

186 E 1 0.03 0.13 0.17 1.99 1.08 -2.57 0.31 -2.51 -0.37



87 A 1 0.10 0.12 0.82 0.92 0.53 0.56 -0. 16 0. 12 0.60

188 N I 0.00 0.0 1 0.03 0.29 0.25 4.09 4.34 -0. 10 -0. 14

189 C I 0.03 0.62 0.65 1.74 0.78 1.68 -0.06 0.20 1.54

190 D I 0.04 0.12 0. 17 1.58 0.78 -3 .14 -0.69 -2.38 -0.07

191 G I 0.02 0.04 0.07 1.14 0.86 1.3 1 0.74 0.76 -0. 19

192 W 1 0.02 0.02 0.03 1.20 0.74 3.53 4.78 -0.92 -0.34

193 E 1 0.00 0.11 0. 14 2.39 1.29 0.18 3.5 1 -2.84 -0.49

194 P 1 0.02 0.03 0.10 1.54 0.86 -0.2 1 -0.40 -0.37 0.57

95 s 1 0.00 0.0 1 0.03 0.67 0.44 -0.20 0.69 -0.7 1 -0. 19

196 s 1 0.00 0.00 0.08 1.87 1.16 -2.30 0.77 -2.36 -0.72

97 N 1 0.00 0.00 0.04 1.50 0.57 -2.00 -0.9 1 -0.8 1 -0.27

198 N 1 0.00 0.00 0.00 0.84 0.62 -0.59 -0. 18 -0.42 0.0 1

199 V 1 0.0 1 0.10 0.34 2.0 1 1.34 1.40 -0.78 1.54 0.64

00 N 1 0.00 0.00 0.03 0.45 0.3 1 -1.4 1 -0.52 -0.72 -0. 17

01 T 1 0.0 1 0.04 0.6 1 1.20 0.79 - 1.25 -0.53 0.38 -0.34

02 G 1 0.00 0.02 0.02 0.18 0.18 2.38 0.34 1.53 0.5 1

03 V 1 0.04 0.49 0. 1.96 1.02 5.26 4.78 0.04 0.52

04 G 1 0.00 0.00 0.00 0. 11 0.11 19.54 14.61 4.09 0.84

05 D 1 0.00 0.00 0.04 2.11 1.17 -5. 14 - 1.44 -3.65 -0.05

06 II 0 0. 10 0.16 0.28 1.67 0.8 1 0.52 -0.70 1.59 -0.37

207 G 0 0.0 i 0.0 1 0.0 1 0.20 0.20 12.09 11.74 0.36 -0.0 1

208 S 0 0.0 i 0.10 0.37 1.67 0.90 -3.02 -2.50 -0.04 -0.48

209 C 0 0.0 i 0.02 0.03 0.24 0. 17 N/A N/A N/A N/A

210 c 0 0.0 1 0.01 0.0 1 0.10 0. 10 N/A N/A N/A N/A

211 A 0 0.00 0.00 0.37 1.55 1.09 3.56 2.6 1 0.44 0.5 1

2 12 E 0 0.00 0.00 0 00 0. 18 0.05 1.29 1.84 0.39 -0 94

13 M 0 0.08 0.15 0.94 0.79 0. 4 -1.89 -2.00 0.57 -0.45



214 D 0 0.00 0.00 0 00 0.15 0.14 -0.01 -0.10 0.08 0.01

215 V 0 0.07 0.98 0.99 0.77 0.05 -1.35 -1.62 -0.05 0.32

216 w 0 0.07 0.07 0.07 0.43 0.26 4.15 3.89 0.35 -0.08

Ί 11 E 0 0.00 0.00 0.00 0.10 0.06 0.57 1.40 0.15 -0.98

218 A 0 0.00 0.00 0.84 0.52 0.52 3.02 2.32 0.10 0.60

219 N 0 0.00 0.00 0.00 0.05 0.00 4.39 3.50 0.80 0.09

220 S 0 0.01 0.01 0.12 1.16 0.81 -2.32 -2.15 0.13 -0.30

221 I 0 0.01 0.45 0.59 1.95 0.83 -0.06 -0.12 0.00 0.06

s 0 0.00 0.02 0.44 0.80 0.73 12.32 8.87 2.98 0.47

N 0 0.00 0.01 0.08 1.58 0.54 2.22 -0.19 1.75 0.66

224 A 0 0.00 0.02 0.78 0.96 0.74 -3.10 -3.49 -0 23 0.62

225 F 0 0.12 0.3 0.34 1.58 0.41 1.74 3.61 -1.69 -0.17

226 T 0 0.00 0.01 0.1 1 0.62 0.47 -1.95 -0.91 -0.79 -0.25

227 A 0 0.00 0.01 0.05 0.43 0.38 -0.02 -0.87 0 25 0.60

228 H 0 0.00 0.00 0.00 0.05 0.05 4.02 2.22 2.00 -0.20

229 P 1 0.00 0.07 0.12 1.02 0.74 8.87 7.40 0 57 0.91

230 c 1 0.0 i 0.01 0.01 0.10 0.10 N/A N/A N/A N/A

231 D 1 0.00 0.05 0.08 2.16 0.95 -3.95 -1.20 -2.63 -0.12

232 S 1 0.00 0.17 0.20 2.25 1.22 -1.19 -1.13 -0.34 0.28

233 V 1 0.05 0.20 0.27 2.36 1.29 1.03 0.28 0.65 0.10

234 s 1 0.00 0.00 0.08 2.01 1.27 -3.02 -2.48 -0.57 0.03

235 Q 1 0.14 0.22 0.26 1.90 1.07 -0.41 0.65 -0.09 -0.97

236 T 0 0.01 0.06 0.1 1 2.00 0.92 -1.97 -1.90 -0.1 0.04

237 M 0 0.07 0.30 0 49 2.14 1.12 -1.17 -0.09 -0.46 -0 62

238 C 0 0.00 0.00 0.00 0.05 0.05 N/A N/A N/A N/A

239 D 0 0.00 0.00 0 02 1.70 0.77 _ 0.02 -2.75 0.02

240 G 1 0.00 0.00 0.02 0.86 0.66 -1.62 -0.64 -0.59 -0.39



2 1 D 1 0.00 0.02 0.15 1.60 0.92 -2.83 -0.39 -2.59 0.15

242 S 1 0.00 0.00 0.15 1.91 1.06 -1.75 -1.36 -0.33 -0.06

243 c 1 0.00 0.00 0.01 0.21 0.21 N/A N/A N/A N/A

244 G 1 0.01 0.01 0.02 0.95 0.61 60.25 61.28 -0.80 -0.23

245 G 1 0.01 0.03 0.09 1.63 1.13 11.79 14.88 -2.64 -0.45

246 T 1 0.00 0.01 0.04 1.06 0.71 -1.18 -1.75 0.62 -0.05

247 Y 1 0.00 0.00 0.03 1.16 0.69 0.23 1.61 -1.05 -0.33

248 s 1 0.00 0.00 0.05 0.91 0.79 21.91 20.70 1.40 -0.19

249 A 1 0.01 0.03 0.20 2.23 1.30 -3.01 -0.28 -2.50 -0.23

250 s 1 0.00 0.00 0.00 0.00 0.00 -0.05 -0.10 0.45 -0.40

2 G 1 0.00 0.00 0.00 0.00 0.00 -1.96 -1.23 -0.06 -0.67

252 D 1 0.00 0.01 0.08 1.65 1.08 -3.90 -1.61 -2.21 -0.07

253 R 1 0.00 0.00 0.00 0.21 0.15 2.13 2.49 0 86 -1.22

254 Y 1 0.01 0.01 0.01 0.79 0.35 -0.34 1.08 -0 94 -0.48

255 s 1 0.00 0.02 0.33 2.07 1.37 -0.18 -0.88 1.16 -0.46

256 G 1 0.00 0.00 0.02 0.34 0.34 7.47 7.07 0.42 -0.02

257 T 1 0.17 0.54 0.55 1.80 1.02 -1.82 -1.67 0.39 0.24

258 c 1 0.00 0.00 0.00 0.05 0.05 N/A N/A N/A N/A

259 D 1 0.00 0.00 0.01 0.15 0.15 2.68 4.78 -2.18 0.07

260 P 1 0.00 0.00 0.15 1.46 1.08 8.68 10.60 -2.29 0.37

261 D 1 0.00 0.00 0.03 1.46 0.94 -3.49 -1.01 -2.73 0.24

262 G 1 0.00 0.00 0.00 0.00 0.00 27.43 22.83 3.82 0.78

263 C 0 0.00 0.00 0.00 0.05 0.05 N/A N/A N/A N/A

264 D 0 0.00 0.00 0 03 0.93 0.88 -5.94 -1.32 -4.42 -0 20

265 Y 0 0.03 0.07 0 08 1.19 0.32 -1.66 1.36 -2.51 -0.51

266 N 0 0.00 0.00 0 06 0.36 0.23 -1.51 -1.29 -0.14 -0 08

267 P 0 0.00 0.00 0.06 1.03 0.95 0.62 0.03 -0.20 0.79



268 Y 0 0.00 0.00 0 00 0.83 0.18 -1.15 -1.34 0.83 -0 63

269 R 0 0.00 0.00 0. 11 0.84 0.59 6.04 5.50 1.62 -1.08

270 L 0 0.25 0.36 0.73 1.8 1 0.69 0.00 0.00 0.00 0.00

271 G 0 0.00 0.00 0.02 0.48 0.43 0.42 0.23 0.15 0.04

272 N 0 0.00 0.14 0.24 1.53 0.89 -0.45 -0.45 -0. 19 0 .18

273 T 0 0.00 0.0 1 0.0 1 1.88 0.96 -1.53 -0.7 1 -0.52 -0.30

274 D 0 0.00 0.00 0.00 1.75 0.84 -3. 19 -0.80 -2.22 -0. 17

275 F 0 0.00 0.00 0.00 0.52 0.00 -0. 16 0.32 -0.44 -0.04

276 Y 0 0.02 0.03 0.03 0.58 0.11 1.87 2.69 -0.62 -0.20

277 G 0 0.00 0.00 0.02 0.09 0.09 9.4 1 11.84 -2.30 -0. 13

278 P 0 0.0 1 0.0 1 0.04 1.59 1.06 0.20 -0. 0 -0. 14 0.44

279 G 0 0.00 0.00 0.02 0.78 0.64 -1.63 -0.26 -0.59 -0.77

280 L 0 0. 4 0.14 0.28 1.75 1.0 1 0.00 0.00 0 00 0.00

281 T 0 0.03 0.08 0.10 1.19 0.78 -1.38 -0.89 -0.08 -0.42

282 V 0 0.07 1.00 i .00 0.75 0.00 0.23 -0.32 0.19 0.36

283 D 0 0.00 0.00 0.00 0.27 0.22 -2.6 1 -0.57 2.23 0.19

284 T 0 0.00 0.00 0.0 1 0.4 1 0.05 2.36 2.22 0.29 -0. 15

285 N 0 0.02 0.02 0.05 1.72 0.69 -0.42 -0.32 -0.03 -0.08

286 S 0 0.00 0.00 0.0 1 1.40 0.64 -0.54 -0.84 0.18 0.12

287 P 0 0.0 0.09 0.09 1.17 1.03 -0.47 -1.27 0.20 0.60

288 F 0 0.00 0.15 0.33 1.0 1 0.4 1 2.65 2.45 0.11 0.09

289 T 0 0.00 0.00 0 00 0.20 0.05 -0.29 -0.82 0.52 0.0 1

290 V 0 0.0 i 0.98 1.00 0.40 0.00 0.46 0.06 0.02 0.39

29 1 V 0 0.0 1 0.92 0 92 0.56 0.27 -1.44 -0.9 1 -0.85 0.32

292 T 0 0.00 0.00 0 00 0.20 0.00 -1.18 -0.49 -0.24 -0 45

293 Q 0 0.00 0.00 0 00 0.40 0.35 -0.82 0.67 -0.35 -1.14

294 F 0 0.00 0.00 0.00 0.05 0.00 2.35 2.3 1 -0. 12 0 .16



295 1 0 0.17 0.76 0.78 1.77 0.70 0.36 0.24 -0.25 0.36

296 T 0 0.00 0.00 0.10 1.39 0.99 2.53 2.29 0.30 0 06

297 D i 0.00 0.00 0.09 1.85 1.1 1 -2.60 -0.28 -2.14 -0.18

298 D i 0.00 0.00 0.01 1.06 0.85 -1.79 0.40 -1.87 0 32

299 G i 0.00 0.01 0.04 1.09 0.86 -0.23 0.09 0.21 0 53

300 T 1 0.00 0.00 0.04 0.90 0.52 -0.47 0.10 -0.06 -0 5 1

301 S 1 0.00 0.00 0.13 1.92 1.05 -1.50 -1.25 -0.33 0.09

302 s 1 0.00 0.00 0.07 1.65 0.95 -2.85 -0.77 -1.96 -0. 1

303 G 1 0.00 0.00 0.00 0.17 0.17 -0.30 -0.64 0.09 0.26

304 T 1 0.00 0.08 0.22 2.07 1.19 -1.21 -1.73 0.55 -0.02

305 L 0 0.97 0.97 0.98 0.15 0.09 0.00 0.00 0 00 0.00

306 T 0 0.00 0.14 0.23 1.91 0.92 -1.59 -0.64 -0.52 -0.42

307 E 0 0.00 0.00 0.08 1.22 0.59 -2.26 0.94 -2 37 -0.83

308 I 0 0.08 0.97 0.98 0.59 0.09 -0.99 -0.49 -0 55 0.05

309 K 0 0.00 0.04 0.04 1.47 0.52 -0.16 0.30 0 02 -0.44

3 0 R 0 0.00 0.00 0.00 0.38 0.35 1.68 3.79 0 70 -1.40

3 11 L 0 0.29 0.37 0.38 1.72 0.79 0.00 0.00 0 00 0.00

3 2 Y 0 0.02 0.02 0.02 0.51 0.07 2.07 2.04 0 07 -0.04

3 3 V 0 0.03 0.93 0.95 0.88 0.23 0.30 0.26 -0 37 0.41

3 4 Q 0 0.00 0.00 0.00 0.00 0.00 -1.60 -0.52 -0.46 -0.63

315 N 0 0.00 0.00 0.02 1.12 0.98 -1.64 -1.13 -0.68 0.17

316 G 0 0.00 0.00 0.00 0.29 0.29 -0.16 1.41 -0.77 -0.80

3 i 7 E 0 0.00 0.16 0.16 1.55 0.85 -2.43 -0.07 -2.14 -0.22

318 V 0 0.07 0.78 0 80 1.19 0.66 -1.98 0.43 -2.39 -0 03

319 1 0 0.01 0.87 0 87 0.76 0.29 -1.76 0.92 -2.34 -0 33

320 A 0 0.01 0.02 0 3 1 2.04 1.34 -0.82 -0.74 -0.15 0.07

321 N i 0.00 0.07 0 10 1.47 0.55 1.33 1.83 -0.44 0 06



322 G 1 0.00 0.00 0.21 1.64 1.25 -3.82 -3.55 -0.07 -0 20

323 A i 0.00 0.10 0.31 2.31 1.34 -1.07 -1.31 0.13 0.1 1

324 S i 0.00 0.16 0.18 1.47 0.91 3.48 1.48 1.79 0.20

325 T i 0.00 0.16 0.28 1.87 1.05 0.45 0.16 0.40 -0.1 1

326 Y i 0.04 0.64 0.68 1.95 0.67 -1.04 0.26 -0.52 -0.25

327 s 1 0.00 0.00 0.13 1.94 1.34 -1.59 -1.13 -0.29 -0.17

328 s 1 0.02 0.04 0.13 1.20 0.85 -1.44 0.83 -1.97 -0.30

329 V 1 0.22 0.71 0.76 1.82 0.77 1.67 -1.44 2.19 0.91

330 N 1 0.00 0.08 0.18 2.32 1.31 -0.97 -0.21 -0.76 0.00

331 G 1 0.02 0.08 0.15 1.97 1.22 -3.23 -2.28 -0.69 -0.26

332 S 1 0.00 0.03 0.12 1.64 0.75 -1.09 -1.73 0 43 0.21

333 S 1 0.00 0.01 0.07 1.03 0.59 1.10 0.36 0 83 -0.08

334 I 0 0.13 0.91 0.98 0.96 0.09 -0.84 0.02 -0.92 0.07

335 T 0 0.00 0.01 0.01 0.79 0.32 -1.87 -1.36 -0.28 -0.22

336 s 0 0.00 0.02 0.09 2.10 1.15 -1.29 -1.90 0.39 0.23

337 A 0 0.00 0.01 0.1 1 1.97 1.09 -1.74 -0.98 0.84 0.08

338 F 0 0.03 0.03 0.06 1.07 0.33 1.06 3.59 2.34 -0.19

339 C 0 0.00 0.00 0.00 0.09 0.09 N/A N/A N/A N/A

340 E 0 0.00 0.02 0.18 1.98 1.09 -2.34 -0.29 -2.00 -0.06

34 S 0 0.00 0.04 0.56 1.69 1.02 -1.53 -1.69 0.50 -0.33

342 E 0 0.03 0.07 0.14 1.66 0.73 -2.53 1.39 -2.64 -1.28

343 K 0 0.00 0.02 0.06 1.60 0.90 0.32 1.13 0.48 -1.29

344 T 0 0.00 0.06 0.12 2.03 0.96 -2.02 -1.39 -0.54 -0.09

345 L 0 0.14 0.37 0 93 1.23 0.26 0.00 0 00 0.00 0.00

346 F 0 0.00 0.00 0 00 0.32 0.19 1.17 2.07 -0.89 -0.01

347 G 0 0.00 0.00 0 02 1.26 0.88 0.10 3.48 -2.35 -1.03

348 D 0 0.00 0.00 0.00 0.77 0.38 -3.96 1.01 -4.73 -0.24



349 E 0 0.00 0.08 0.19 2.52 1.25 . 77 0.66 -2.08 -0 81

350 N 0 0.00 0.01 0.03 1.78 1.00 -1.87 -0.71 -0.95 -0.21

351 V 0 0.00 0.20 0.30 2.36 1.15 1.1 1 0.59 0.27 0.26

352 F 0 0.00 0.00 0.07 1.1 1 0.49 4.62 2.21 1.77 0.64

353 D 0 0.02 0.03 0.38 2.26 1.23 -4.75 -1.15 -3.56 -0.05

354 K 0 0.00 0.03 0.13 2.20 1.02 -0.01 0.59 0.24 -0.84

355 H 0 0.22 0.32 0.32 2.14 0.89 2.99 2.06 1.14 -0.21

356 G 0 0.00 0.00 0.00 0.17 0.17 1.01 1.16 0.13 -0.28

357 G 0 0.00 0.00 0.05 0.25 0.25 -0.54 -1.47 0.34 0.60

358 L 0 0.57 0.58 0.77 1.32 0.47 0.00 0.00 0.00 0.00

359 E 0 0.00 0.03 0.27 2.19 1.27 -4.04 0.64 -4 37 -0.31

360 G 0 0.00 0.00 0.17 2.00 1.35 -1.53 -3.59 1.47 0.59

361 M 0 0.08 0.10 0.95 0.65 0.16 -1.93 -1.80 0.41 -0.54

362 G 0 0.00 0.00 0.03 0.95 0.76 -1.57 -2.00 0 18 0.25

363 E 0 0.01 0.01 0.17 1.95 0.81 -2.75 0.02 2.64 -0.12

364 A 0 0.01 0.03 0.81 0.85 0.62 7.70 3.84 2.58 1.28

365 M 0 0.73 0.77 0.96 0.89 0.04 -0.80 0.80 0.88 -0.72

366 A 0 0.00 0.00 0.36 1.88 1.34 -2.89 -2.32 -0.98 0.41

367 K 0 0.02 0.05 0.13 2.07 0.99 0.28 0.38 0.59 -0.70

368 G 0 0.00 0.00 0.00 0.58 0.1 1 0.69 1.30 -0.75 0.15

369 M 0 0.03 0.03 0.92 0.43 0.28 1.51 4.20 - 1.76 -0.93

370 V 0 0.00 0.97 0.98 0.18 0.09 -0.03 0.57 -0.79 0.20

371 L 0 0.94 0.95 0.98 0.28 0.09 0.00 0.00 0.00 0.00

372 V 0 0.00 0.77 0 95 1.01 0.20 -1.26 -1.66 0.08 0.33

373 L 0 0.28 0.29 0 82 1.1 1 0.21 0.00 0 00 0.00 0.00

374 S 0 0.00 0.00 0 00 0.13 0.09 -1.92 -1.20 -0.29 -0 44

375 L 0 0.39 1.00 1.00 0.88 0.00 0.00 0.00 0.00 0.00



376 W 0 0.00 0.00 0 02 0.19 0.15 1.31 4.44 -2.46 -0 67

377 D 0 0.00 0.01 0.08 1.42 0.89 -4.66 -0.66 -3.98 -0.02

378 D 1 0.00 0.00 0.00 0.33 0.20 -1.46 0.21 -1.95 0.29

379 Y 1 0.00 0.00 0.15 1.62 0.81 0.35 0.68 -0.14 -0.19

380 A 1 0.01 0.03 0.26 2.20 1.26 0.55 -0.55 0.42 0.68

381 A 1 0.02 0.13 0.51 1.70 1.18 -2.16 -2.33 -0.20 0.36

382 D 1 0.00 0.00 0.03 1.90 0.78 -4.27 -0.26 -3.94 -0.07

383 M 1 0.01 0.02 0.96 0.33 0.20 -1.75 -1.12 -0.17 -0.46

384 L 0 0.55 0.55 0.63 1.52 0.88 0.00 0.00 0.00 0.00

385 W 0 0.01 0.01 0.01 0.18 0.15 2.38 3.56 -0.45 -0.73

386 L 0 0.97 0.97 0.97 0.13 0.13 0.00 0.00 0 00 0.00

387 D 0 0.00 0.02 0.02 0.13 0.13 -2.00 1.49 -3.01 -0.47

388 S 1 0.00 0.00 0.08 0.74 0.61 0.89 0.77 0 36 -0.24

389 D 1 0.01 0.12 0.15 1.93 0.99 -4.12 -1.07 -3.02 -0.03

390 Y 1 0.00 0.02 0.02 0.61 0.28 0.93 2.36 1.09 -0.35

391 P 1 0.00 0.00 0.00 0.06 0.06 -2.42 -2.65 0.31 0.55

392 V 1 0.07 0.26 0.34 1.80 1.18 -1.13 -0.48 0.79 0.14

393 N 1 0.00 0.00 0.00 1.43 0.83 -3.14 0.36 -2.88 -0.62

394 S 1 0.00 0.00 0.41 1.51 1.19 -0.76 -1.24 0.90 -0.42

395 S 1 0.00 0.00 0.10 1.87 1.16 -1.52 0.62 -2.04 -0.10

396 A 1 0.00 0.01 0.19 1.58 1.00 -1.29 -0.69 -0.75 0.15

397 S 1 0.00 0.00 0.06 1.77 0.69 0.29 0.05 0.30 -0.06

398 T 1 0.03 0.03 0.17 1.86 1.12 0.21 0.03 -0.10 0.28

399 P 1 0.03 0.03 0 08 1.48 0.71 2.55 2.27 -0.39 0.67

400 G 1 0.00 0.02 0.03 0.98 0.72. 11.10 8.32 2.34 0.43

401 V 1 0.00 0.40 0 67 1.82 0.93 1.50 1.13 -0.14 0.51

402 A 1 0.01 0.02 0.62 1.60 1.05 -2.24 -2.64 0.04 0.36



403 R 1 0.00 0.00 0 05 0.51 0.44 3.29 5.3 -0.56 -1.51

404 G i 0.02 0.02 0.02 0.09 0.09 15.1 1 13.92 0.80 0.39

405 T i 0.00 0.02 0.05 1.52 1.09 -1.30 -1.43 0.19 -0.06

406 c i 0.00 0.00 0.01 0.05 0.05 N/A N/A N/A N/A

407 s i 0.02 0.02 0.14 1.96 1.34 -0.83 -0.97 0.31 -0.16

408 T 1 0.01 0.08 0.26 2.10 1.18 0.07 0.00 0.32 -0.25

409 D 1 0.00 0.00 0.01 1.71 0.89 -4.30 0.37 -4. -0.36

410 s 1 0.01 0.02 0.12 1.51 1.12 -1.97 -1.76 -0.30 0.08

4 11 G 1 0.00 0.00 0.00 0.17 0.17 26.35 26.22 0.22 -0.10

4 1 V 1 0.02 0.35 0.41 2.05 1.04 -0. -0.29 -0.46 0.23

413 P 0 0.00 0.00 0.02 0.22 0.22 2.56 1.55 0 24 0.77

414 A 0 0.01 0.02 0.37 1.90 1.19 -0.05 -0.74 0 66 0.03

415 T 0 0.08 0.12 0.14 2.12 1.04 -1.04 -1.58 0 29 0.25

416 V 0 0.05 0.93 0.95 1.09 0.20 3. 0 3.04 0 00 0.25

4 7 E 0 0.06 0.15 0.16 1.39 0.85 -2.96 1.29 3.4 -0.83

418 A 0 0.02 0.02 0.47 1 5 1.07 -1.14 -1.07 0.06 -0.14

419 E 0 0.02 0.10 0.16 2.10 1.02 -3.66 1.49 4.5 -0.65

420 S 0 0.00 0.06 0.13 2.21 0.99 -2.95 -1.47 -0.89 -0.59

421 P 0 0.00 0.00 0.06 0.68 0.39 -1.13 -1.10 -0.47 0.44

422 N 0 0.00 0.00 0.02 1.62 0.94 -1.16 -0.88 -0.24 -0.03

423 A 0 0.00 0.03 0.59 1.32 0.90 0.75 0.24 -0.04 0.55

424 Y 0 0.00 0.01 0.04 2.19 0.88 -0.95 0.29 -0.73 -0.51

425 V 0 0.00 1.00 1.00 0.00 0.00 2.67 2.34 -0.18 0.51

426 T 0 0.02 0.47 0 52 1.60 0.89 -0.09 -1.56 1.28 0.19

427 Y 0 0.02 0.02 0 02 0.91 0.07 2.27 2. -0.25 -0.13

428 s 0 0.00 0.00 0.01 0.15 0.14 -2.36 -2.26 -0.12 0.02

429 N 0 0.00 0.00 0.01 0.74 0.40 -1.23 -0.65 -0.44 -0.14



430 1 0 0.04 0.98 1.00 0.57 0.00 -0.52 0.26 -0.84 0.06

43 κ 0 0.00 0.01 0.01 0.68 0.05 1.65 1.61 1.23 -1.19

432 F 0 0.00 0.23 0.23 1.46 0.41 -0.37 2.23 -2.50 -0.10

433 G 0 0.00 0.00 0.00 0.00 0.00 28.63 28.29 0.26 0.07

434 P 0 0.00 0.00 0.04 1.12 0.86 -0.27 0.14 -0.59 0.18

435 I 1 0.07 0.98 0.99 0.49 0.01 0.83 0.50 0.13 0.21

436 G 1 0.00 0.00 0.00 0.39 0.39 1.18 1.03 0.69 -0.54

437 S 1 0.00 0.00 0.00 0.15 0.00 20.30 18.64 1.51 0.15

438 T 1 0.00 0.00 0.00 0.00 0.00 -0.13 -0.69 0.56 0.00

439 Y 1 0.00 0.17 0.17 1.07 0.41 0.31 0.86 -0.26 -0.28

440 s 1 0.00 0.00 0.00 1.76 0.76 -0.01 -0.23 0 32 -0.1 1

441 s 0.00 0.04 0.08 1.65 1.1 1 N/A N/A N/A N/A

442 G 0.08 0.08 0.08 1.08 0.65 N/A N/A N/A N/A

443 S 0.00 0.00 0.00 1.45 0.96 N/A N/A N/A N/A

444 s 0.00 0.04 0.07 1.19 1.02 N/A N/A N/A N/A

445 s 0.00 0.00 0.07 1.53 0.86 N/A N/A N/A N/A

446 G 0.00 0.00 0.00 1.69 0.97 N/A N/A N/A N/A

447 S 0.00 0.00 0.00 1.46 0.79 N/A N/A N/A N/A

448 G 0.00 0.04 0.04 1.32 0.80 N/A N/A N/A N/A

449 S 0.00 0.03 0.03 1.44 0.80 N/A N/A N/A N/A

450 S 0.00 0.00 0.00 1.45 0.68 N/A N/A N/A N/A

451 S 0.00 0.00 0.00 1.09 0.61 N/A N/A N/A N/A

452 S 0.00 0.11 0.16 1.59 0.94 N/A N/A N/A N/A

453 s 0.00 0.00 0.10 1.26 0.52 N/A N/A N/A N/A

454 s 0.00 0.04 0.13 1.46 0.92 N/A N/A N/A N/A

455 s 0.04 0.17 0.17 1.66 1.08 N/A N/A N/A N/A

456 T 0.04 0.13 0.17 1.67 1.20 N/A N/A N/A N/A



457 T 0.00 0.08 0.16 1.54 0.94 N/A N/A N/A N/A

458 τ 0.00 0.15 0.15 1.30 0.72 N/A N/A N/A N/A

459 κ 0.00 0.08 0.12 1.74 1.01 N/A N/A N/A N/A

460 A 0.00 0.08 0.21 1.78 1.24 N/A N/A N/A N/A

461 Τ 0.00 0.00 0.13 1.08 0.54 N/A N/A N/A N/A

462 S 0.00 0.04 0.21 1.40 0.84 N/A N/A N/A N/A

463 Τ 0.00 0.06 0.06 1.12 0.58 N/A N/A N/A N/A

464 Τ 0.00 0.00 0.06 1.58 0.83 N/A N/A N/A N/A

465 L 0.1 8 0.18 0.24 0.89 0.75 N/A N/A N/A N/A

466 Κ 0.00 0.00 0.04 1.24 0.82 N/A N/A N/A N/A

467 τ 0.00 0.00 0.04 1.16 0.56 N/A N/A N/A N/A

468 τ 0.00 0.00 0.08 1.20 0.71 N/A N/A N/A N/A

469 S 0.00 0.04 0.19 1.66 1.1 N/A N/A N/A N/A

470 τ 0.00 0.00 0.08 0.71 0.44 N/A N/A N/A N/A

471 τ 0.00 0.00 0.16 1.39 0.70 N/A N/A N/A N/A

472 S 0.00 0.00 0.04 1.23 0.62 N/A N/A N/A N/A

473 S 0.00 0.04 0.19 1.71 0.82 N/A N/A N/A N/A

474 G 0.00 0.00 0.08 1.67 0.88 N/A N/A N/A N/A

475 S 0.00 0.00 0.17 1.80 1.10 N/A N/A N/A N/A

476 S 0.00 0.00 0.07 1.70 1.01 N/A N/A N/A N/A

477 S 0.00 0.00 0.03 1.54 0.94 N/A N/A N/A N/A

478 τ 0.00 0.03 0.27 1.53 1.06 N/A N/A N/A N/A

479 S 0.00 0.00 0.03 1.1 1 0.82 N/A N/A N/A N/A

480 A 0.00 0.21 0.34 1.67 0.98 N/A N/A N/A N/A

481 A 0.00 0.17 0.63 1.20 0.83 N/A N/A N/A N/A

482 Q 0.00 0.03 0.23 1.98 1.33 N/A N/A N/A N/A

483 A 0.00 0.00 0.14 2.00 1.05 N/A N/A N/A N/A



484 Y 0.00 0.00 0.03 1.19 0.48 N/A N/A N/A N/A

485 G 0.00 0.00 0.30 1.19 1.13 N/A N/A N/A N/A

486 Q 0.00 0.00 0.04 0.64 0.36 N/A N/A N/A N/A

487 c 0.00 0.00 0.00 0.74 0.64 N/A N/A N/A N/A

488 G 0.00 0.00 0.00 0.72 0.15 N/A N/A N/A N/A

489 G 0.00 0.03 0.03 0.29 0.29 N/A N/A N/A N/A

490 Q 0.00 0.27 0.27 1.51 1.06 N/A N/A N/A N/A

491 G 0.00 0.03 0.07 1.37 1.02 N/A N/A N/A N/A

492 W 0.00 0.00 0.00 1.39 0.45 N/A N/A N/A N/A

493 T 0.00 0.00 0.00 1.37 0.23 N/A N/A N/A N/A

494 G 0.00 0.00 0.00 0.87 0.58 N/A N/A N/A N/A

495 P 0.00 0.00 0.07 1.04 0.49 N/A N/A N/A N/A

496 T 0.00 0.03 0.03 0.72 0.72 N/A N/A N/A N/A

497 T 0.00 0. 0.23 1.13 0.54 N/A N/A N/A N/A

498 c 0.00 0.07 0.23 0.96 0.82 N/A N/A N/A N/A

499 V 0.00 0.30 0.57 1.69 1.09 N/A N/A N/A N/A

500 s 0.00 0.00 0.31 0.98 0.86 N/A N/A N/A N/A

50 G 0.00 0.00 0.00 1.30 0.57 N/A N/A N/A N/A

502 Y 0.00 0.00 0.00 1.34 0.65 N/A N/A N/A N/A

503 T 0.00 0.00 0.03 0.98 0.50 N/A N/A N/A N/A

504 c 0.00 0.00 0.03 0.68 0.68 N/A N/A N/A N/A

505 T 0.03 0.13 0.13 1.68 1.14 N/A N/A N/A N/A

506 Y 0.00 0.17 0.21 1.53 0.91 N/A N/A N/A N/A

507 E 0.17 0.48 0.62 2.12 0.90 N/A N/A N/A N/A

508 N 0.07 0.07 0.07 0.97 0.50 N/A N/A N/A N/A

509 A 0.00 0.00 0.10 1.61 1.20 N/A N/A N/A N/A

510 Y 0.00 0.00 0.03 1.61 0.72 N/A N/A N/A N/A



Y 0.00 0.00 0.00 0.51 0.00 N/A N/A N/A N/A

S 0.00 0.00 0.00 0.62 0.26 N/A N/A N/A N/A

Q 0.00 0.00 0.00 0.69 0.03 N/A N/A N/A N/A

c 0.00 0.00 0.00 0.59 0.59 N/A N/A N/A N/A

L 0.60 0.68 0.68 0.87 0.63 N/A N/A N/A N/A



TABLE 4 SEQ D NO: 4 )
BCA O AATY AAGFO

LEU A HYDR s . PE LD Gp J G o
O A LOOP! K LIK . EN POS. TOT A LB LB LD

s , A D E . E . L KE . T , ENT. L VDW ELEC, E1YT.

S 1 0.00 0.00 0.55 0.97 0.69 -3.3 1 -2.72 -0.5 1 0.08

2 A 1 0.00 0.00 0.84 0.55 0.44 0.00 - 3.58 0.59 0.99

3 G 1 0.00 0.00 0.44 1.25 1.07 - 1.20 -0.43 -0. 17 -0.60

4 T 1 0.02 0.22 0.27 1.37 0.82 2.3 1 0.56 0.52

5 N 1 0.00 0.00 0.06 1.33 1.02 -0.85 -0.79 -0. 15 0.10

6 Y 0 0.00 0.00 0.00 0.52 0.3 1 0.56 0.62 0.02 -0.08

7 V 0 0.00 0.09 0.09 1.78 0.78 1.92 -0.26 1.19 0.99

8 Q 0 0.00 0.00 0.00 0.84 0.34 -0.84 0.84 -0.61 - 1.07

9 N 0 0.00 0.00 0.00 1.29 0.57 - 1.22 - 1.20 -0. 17 0.15

0 Y 0 0.07 0.08 0.10 1.43 0.36 0.44 0.83 -0.36 -0.03

11 N 1 0.00 0.07 0.07 1.78 0.73 - 1.07 0.83 -0.36 0 12

i ? G 1 0.00 0.00 0.02 1.62 0.99 2.74 .8 1 0.65 0.27

13 N 1 0.00 0.00 0.0 1.36 0.99 - 1.17 -0.20 -0.83 -0. 14

14 L 1 0.04 0.06 0.10 1.41 0.96 0 00 0.00 0.00 0 00

G 1 0.00 0.02 0.09 1.23 0.95 12.36 12.45 -0.09 0.00

16 D 1 0.00 0.10 0 .10 2.02 1.08 - 1.80 -0.77 - 1.18 0.15

17 F 1 0.00 0.76 0.8 1 1.01 0.47 2.57 2.26 0.06 0.26

8 T 0 0.00 0.03 0.06 1.78 0.68 - 1.15 -0.99 -0.24 0.08

1 Y 1 0.00 0.26 0.27 1.43 0.68 -0.56 0.00 -0.49 -0.07

20 D 1 0.00 0.01 0.03 1.67 0.54 - 1.03 -0.56 -0.5 1 0.04

2 1 E 1 0.00 0.00 0.04 1.97 1.21 -0.92 0.99 1.48 0.43

22 S 1 0.00 0.00 0.04 .97 0.78 -0.90 - 1. 33 0.03 0.20

A 1 0.00 0.00 0.16 1.25 1.02 -0.80 -0.95 0.00 0.15

24 G 1 0.00 0.00 0.00 0.27 0.23 0.47 0.99 0.38 0.14

25 T 0 0.00 0.00 0.04 1.38 0.64 -0.64 -0.43 -0. 13 -0.08

26 F 0 0.00 0.00 0.01 0.58 0.05 0.70 1.13 -0.60 0.38



S 0 0.00 0.00 0.05 1.27 0.48 1.67 -1 47 0 04 -0.24

M 0 0.07 0.63 0.69 .46 0.70 0.72 1.90 -0.61 -0.58

Y 1 0.01 0.01 0.01 2.01 0.60 -2 29 -0.55 - 1.26 -0.47

W 1 0.00 0.00 0.00 0.30 0.05 5.03 5.46 -0.33 -0. 10

E 0.00 0. 0.02 1.82 0.66 - 1.83 -0.22 - 1.48 -0. 13

D 1 0.01 0.03 0.05 1.58 0.98 -2.94 - 1.74 - 1.19 -0.01

G 1 0.00 0.16 0.20 2.09 0.99 1.40 2.23 -0.54 -0.29

V 0 0.02 0. 2 0.14 1.83 1.10 2 58 1.52 0.42 0 65

s 1 0.00 0.10 0. 6 2 . 4 1.16 -0.05 0.05 -0. 3 0.03

s 1 0.00 0.00 0.03 0.93 0.74 -0.73 -0.79 0.32 -0.26

D 0.01 0.01 0.0 1 0.78 0.64 -2.38 0.8 1 - 1.62 0 05

F 1 0.07 0.08 0. 1 0.83 0.28 1.50 1.92 -0.61 0.20

1 0.07 0.94 0.94 0.56 0.21 - 1.75 -1.52 -0.61 0.38

V 1 0.00 0.26 0.53 1.49 0.76 2.44 LOO 0.72 0.7 1

G ! 0.00 0.00 0.00 0.20 0.20 22.48 23.8 1 1.13 -0.20

L 1 0.04 0.07 0.07 0.64 0.42 0.00 0.00 0.00 0.00

G 0 0.00 0.00 0.00 0.03 0.03 13. 13 11.83 0.83 0.48

W 0 0.01 0.01 0.01 0.46 0. 3 . 1 3.21 0.02 -0.07

T 0 0. 0. 0.09 1.80 0.78 -0. 15 - 1.03 0.78 0.10

T 0 0.01 0.04 0.05 1.57 0.98 -0.44 - 1.00 0.49 0.06

G 0 0.00 0.00 0.03 0.39 0.35 3.04 2.77 0 27 0.00

s 0.00 0. 0.16 .65 .07 -0.87 - 1. 8 0.39 -0.08

s 1 0.00 0.01 0.2 1 2 .18 1.32 -2. 15 -0. 14 -0.02

K 1 0.01 0.01 0.02 1.03 0.41 - 1.15 -1.01 -0.23 0.09

A 0 0.01 0. 0.28 1.86 0.98 -0.03 0.25 -0.35 0 58

0 0.04 0.94 0.94 1.07 0.2 - 1.53 - 1.32 -0.44 0.23

T 0 0.00 0.00 0.03 1.76 0.68 - 1.25 - 1.14 -0.07 -0.03

Y 0 0.00 0.01 0.02 0.78 0.22 1 6 3.09 - 1. 5 -0.32

s 0 0.00 0.02 0.02 1.50 0.59 -0.25 -0.90 0.32 0.33



A 0 0.01 0.03 0.25 0.88 0.68 3.40 3.40 0.43 0.44

E 0 0.00 0.02 0.03 1.78 0.75 - 1.46 -0.52 - 3.19 0.24

Y 0 0.01 0.14 0 .18 1.60 0.52 2.54 2.91 -0.25 -0. 12

s 0 0.01 0.01 0.02 1.95 0.70 - .05 -LOO -0. 18 0.13

A 0 0.00 0.08 0.30 .64 .06 3.50 3.33 -0.30 0.47

S 0 0.01 0.02 0.07 2.05 0.97 -0.29 -0.80 0.38 0.12

G 0 0.00 0.00 0.03 1.22 0.89 -2.34 - 1.04 -0.65 -0.65

S 0 0.00 0.05 0.06 1.19 0.88 4 50 5.16 -0.33 -0.32

s 0 0.01 0.02 0. 4 1.63 0.89 - .79 - 1.2 1 -0.22 -0.36

s 0 0.00 0.04 0.13 1.47 0.99 5.06 5.93 -0.56 -0.30

Y 0 0.06 0.08 0.09 0.82 0.45 1 52 1.50 -0.01 0 03

L 0 0.84 0.92 0.93 0.73 0.19 0.00 0.00 0.00 0.00

A 0 0.01 0.02 0.45 1.40 0.95 0.80 0.02 0.24 0.54

V 0 0.39 0.97 0.97 1.15 0.05 0.75 0.98 -0.62 0.39

Y 0 0.00 0.00 0.00 0.05 0.04 1.77 i .35 0 30 0. 32

G 0 0.00 0.00 0.0 0.07 0.07 5.48 4.71 0.60 0.17

W 0 0.00 0.00 0.00 0.08 0.04 3.70 2.99 0.55 0.16

V 0 0.01 0.03 0.07 0.73 0.29 - !.26 - 1 18 -0.47 0.38

N 0 0.00 0.04 0.06 1.78 0.88 - 1.95 -0.69 - 1.20 -0.07

Y 0 0.00 0.00 0.02 1.19 0.70 - 1.30 -0.88 -0.45 0.02

P 0 0.00 0.00 0.04 0.46 0.44 0.35 -0 4 1 0.43 0.49

Q 0 0.94 0.96 0.96 0.36 0.1 -0.04 1.07 -0.24 -0.88

A 0 0.00 0.92 0.94 1.00 0.24 -2.8 1 -2.74 -0.50 0.42

E 0 0.00 0.00 0.00 0.03 0.03 - 1.24 0.85 - 1.5 1 -0.58

Y 0 0.00 0.00 0.00 0.40 0.04 1 11 2.3 3 -0.96 -0.24

Y 0 0.00 0.00 0.00 0.08 0.07 1.30 1.35 -0. 17 -0.08

I 0 0.00 1.00 1.00 0.67 0.00 1.84 2.04 -0.39 0.19

V 0 0.04 0.92 0.96 1.06 0.19 1.09 1 2 3 -0.55 0 43

E 0 0.00 0.00 0.00 0.69 0.06 - .14 0.62 - 1.16 -0.60



8 D 0 0.00 0.01 0.06 1.54 0.69 1.20 -0.02 - 1.41 0.22

86 Y 0 0.00 0.00 0.0 1 .40 0.37 0.76 0.99 0.00 -0.23

87 G 0 0.00 0.03 0.07 0.78 0.65 12.86 11.59 1.09 0.38

88 D 1 0.00 0.03 0.04 1.48 0.56 - 1.44 -0.50 -0.91 -0.02

89 Y 0 0.04 0.05 0.05 1.16 0.45 - 1.58 - . 3 -0. 1 -0.27

90 N 0 0.00 0.00 0.04 1.63 0.91 0.07 0.28 -0.24 0.03

9 P 0 0.00 0.00 0.01 0.28 0.12 1.00 -0. 10 0.16 0.94

92 c 0 0.00 0.01 0.08 1.87 0.99 N/A N /A N/A N/A

93 s 0 0.00 0.00 0.06 1.71 1.09 -2. 19 - 1.50 -0.62 -0.06

94 s 0 0.00 0.02 0.1 2.04 1.08 -2. 16 -0.91 - 1.19 -0.06

95 A 0 0.01 0.01 0.4 1 1.38 0.97 -3.53 3.53 -0.58 0 59

96 T 0 0.01 0.02 0.03 1.62 0.63 -0.83 - 1.35 0.32 0. 19

97 s 0 0.04 0.10 0 .12 2.42 1.07 - 1.41 -0.87 -0.35 -0. 18

98 L 0 0.18 0.22 0.30 1.65 0.83 0.00 0.00 0.00 0.00

99 G 0 0.00 0.00 0.00 0.24 0.20 1.53 1.12 0.50 -0. 10

00 T 0 0.00 0.00 0.0 1.13 0.24 - 1.33 -1.67 0.03 0.3 1

101 V 0 0.03 0.80 0.8 1 1.20 0.35 0.39 0.65 -0.54 0.28

102 Y 0 0.00 0.02 0.03 1.66 0.54 0.53 0.54 0.0 1 -0.01

103 s 0 0. 0.25 0.28 .52 0.86 2.59 2.58 0.3 1 -0.3 !

104 D 0 0.00 0.00 0.01 0.32 0.25 2.05 1.19 0.63 0.23

105 G 0 0.00 0.00 0.00 0.21 0.18 - 1.80 -0.45 -0.72 -0.62

106 S 0 0.00 0.00 0.18 1.09 1.01 8.83 8.43 0.62 -0.22

107 T 0 0.00 0.10 0 .10 1.08 0.53 -0.56 -0.85 0.34 -0.05

108 Y 0 0.00 0.00 0.00 0.05 0.00 3.37 2.98 0.28 0. 1

109 Q 0 0.00 0.01 0.02 1.41 0.59 - 1.13 0.42 -0.69 -0.86

10 V 0 0.05 0.97 0.98 0.82 0.06 -0.78 -0.98 -0.3 0.52

111 c 0 0.06 0.07 0.12 1.30 0.53 N/A N/A N/A N/A

2 T 0 0.00 0.04 0.08 1.96 0.90 - 1.7 1 -0.8 1 -0.75 -0. 15

13 D 0 0.02 0.04 0. 11 1.61 0.76 -2.29 - 1.52 - 1.20 0.43



T 0 0.02 0.06 0. 10 1.63 0.71 0.73 -0 4 1 1 06 0.08

R 0 0.00 0.00 0.0 0.5 1 0.30 1.06 0.86 . z

Τ 0 0.00 0.44 0.44 1.58 0.87 -0.39 0.06 -0.30 -0. 14

Ν 0 0.00 0.00 0.00 0.75 0.34 -0.68 -0.37 -0.34 0.03

Ε 0 0.00 0.03 0.38 .42 1.08 - 1.30 0.70 - 1 .41 -0.59

Ρ 0 0.00 0.00 0.01 0.27 0.18 -0.47 -0.21 -0.47 0.2 1

S 0 0.00 0.00 0.01 0.43 0.21 3.32 3.55 -0. 14 -0.09

ί 0 0.00 0.98 0.98 0.30 0.10 1 14 0.60 0.09 0 45

τ 0 0.03 0.1 0. 1.89 0.83 -0.22 0.05 -0.04 -0.24

G 0 0.00 0.00 0.00 0.07 0.05 1.63 1.80 0.15 -0.32

τ 0 0.00 0.09 0.09 1.3 7 0.74 -0.76 0.36 -0.32 -0.09

S 0 0.00 0.00 0.32 1.85 1.15 -2.50 -2.09 -0.22 -0.

τ 0 0.00 0.01 0.0 1 0.41 0.16 0 .15 0.07 0.15 -0.07

F 0 0.01 0.02 0.02 0.20 0.12 1.24 1.3 1 -0.21 0.14

τ 0 0.00 0.03 0.05 2.20 0.96 -0.72 -1 0 1 0 48 -0. 19

Q 0 0.00 0.00 0.00 0.09 0.07 - 1.65 -0.58 -0.09 -0.98

Υ 0 0.02 0.03 0.03 0.70 0.18 1.65 1.94 -0.06 -0.22

F 0 0.00 0.08 0.08 0.72 0.24 0.29 0.27 -0. 13 0. 5

S 0 0.00 0.00 0.04 0.20 0.20 1.44 1 7" -0. 10 -0.23

V 0 0.00 0.96 0.96 0.60 0.19 0.88 0.30 0.00 0.58

R 0 0.00 0.00 0.00 0.13 0. 1 4.80 5.18 0 72 - 1.

Ε 0 0.00 0.03 0.04 1.61 0.67 -2.06 0.10 - 1.84 -0.32

S 0 0.00 0.01 0.02 1.72 0.63 -0.46 -0.75 0.18 0.10

τ 0 0.01 0.01 0.04 1.14 0.72 -0.90 -0.85 0.06 -0. 1

R 0 0.00 0.00 0.0 1 0.64 0.23 4 1 4.68 0.69 - 1.26

Τ 0 0.01 0.21 0.25 1.85 0.98 -0.72 -0.56 0.0 -0. 1

S 0 0.00 0.02 0.02 1.46 0.89 0.56 -0.29 0.95 -0.09

G 0 0.00 0.00 0.00 0.10 0 .10 4 81 4.49 0.38 -0.06

Τ 0 0.00 0.02 0.03 0.8 0.23 -0.38 -0.24 0.23 -0.37



143 V 0 0.00 1.00 1.00 0.70 0.00 0.22 -0.26 0.00 0.48

144 T 0 0.00 0.00 0.00 1. 4 0.30 - 1.07 -0.62 -0. 16 -0.29

145 V 0 0.02 0.39 0.52 1.68 0.73 -0.07 -1. 12 0.44 0.61

146 A 0 0.00 0.00 0.19 1.84 1.25 - 1.13 -1.88 0.00 0.75

147 N 1 0.00 0.00 0.10 .42 0.98 - 1.55 -0.76 -0.8 1 0.02

148 H 0 0.00 0.00 0.00 0.12 0.02 0.79 1.25 -0.38 -0.09

149 0 0.00 0.15 0.18 0.68 0.3 1 1.44 1.41 -0. 19 0.22

150 N 0 0.00 0.00 0.06 1.57 0.86 -0.67 0.36 -0.37 0 05

5 F 0 0.00 0.01 0.83 0.83 0.50 1.20 1.20 -0. 10 0. 0

152 W 0 0.00 0.00 0.00 0.05 0.00 3.59 4.62 -0.86 -0. 16

153 A 0 0.00 0.00 0.42 1.66 1.06 -0.80 0.89 -0.34 0 43

!54 Q 0 0.00 0.00 0. 0 1.82 0.97 -0.70 -0.24 -0.33 -0. 12

155 H 0 0.25 0.30 0.54 2 .18 0.95 0.00 0.3 1 -0. 19 -0. 12

156 G 0 0.00 0.00 0.00 0.10 0.08 0.46 1.20 -0.32 -0.43

157 F 0 0.3 1 0.3 1 0.91 1.04 0.20 1.37 1.36 -0.25 0.26

158 G 0 0.00 0.00 0.02 1.97 1.02 16.40 16.43 -0.02 -0.01

9 N 0 0.52 0.56 0.79 1.38 0.62 0.76 0.74 -0.20 0.22

160 S 0 0.00 0.00 0.00 0.67 0.52 0.67 -0.50 -0.06 0.1

161 D 0 0.00 0.00 0.03 1.8 1 0.62 -2. 12 -0.91 - 1.50 0.28

162 F 0 0.10 0 .13 0.27 1.83 0.88 0.39 0.88 -0.56 0.07

163 N 0 0.01 0.04 0.08 1.91 0.96 -0. 0.03 0.29 0.

164 Y 0 0.00 0.01 0.0 1 .06 0.54 1.05 1.47 -0.27 -0. 15

165 Q 0 0.00 0.19 0.43 1.41 0.73 -0. 18 1.62 -0.83 -0.97

166 V 0 0.00 0.71 0.87 1.47 0.42 0.44 0.16 -0. 16 0.44

167 M 0 0.45 0.73 0.94 1.29 0.06 -0.99 0.32 -0. 10 -0.58

68 A 0 0.03 0.12 0.79 1.26 0.67 -0.91 - 1.47 0.0 0.55

169 V 0 0.02 0.36 0.38 1.03 0.71 1.77 0.19 0.85 0.73

170 E 0 0.00 0.00 0.00 0.08 0.03 -0.76 0.97 -0.73 - 1.00

7 A 0 0.00 0.00 0.05 0.36 0.34 6.48 5.06 0.69 0.73



172 W 0 0.00 0.00 0.00 0.79 0.19 1.72 2.82 0.68 0.41

73 s 0 0.00 0. 0.02 .56 0.8 1 - 1.69 -0.99 -0.42 -0.28

1 4 G 0 0.00 0.00 0.03 0.61 0.50 2.32 2.79 -0.23 -0.24

175 A 0 0.00 0.00 0.04 0.80 0.38 -0.25 -1.5 1 0.75 0.5 1

176 G 0 0.00 0.00 0.00 0.03 0.03 11.89 10.76 0.91 0.23

1 7 S 0 0.00 0.00 0.01 1.48 0.53 - 1 .83 - 1.30 -0.46 -0.07

178 A 0 0.02 0.03 0.49 0.95 0.76 0.05 -0.23 -0.28 0.56

179 S 0 0.00 0.00 0.03 1.67 0.68 - 1.58 .29 -0.08 -0.2 i

!80 V 0 0.03 0.90 0.94 1.19 0.13 -0.72 -0.94 -0.24 0.46

181 T 0 0.00 0.00 0.0 0.77 0.26 -0.95 -0.53 -0.3 1 -0. 11

182 I 0 0.05 0.96 0.97 0.67 0.10 0 68 0.54 -0. 15 0 29

83 s 0 0.00 0.00 0.09 1.52 0.65 - .98 - 1.98 -0.37 0.36

184 s 1 0.00 0.00 0.15 1.22 0.43 - 1.13 -0.67 -0.65 0.18



TABLE 5 SEQ
BCA O AATY AAGFO AAGFO

LEU A HYDR s . PE I,!> AAG AAGFO
O A LOOP L LIK . E POS, TOTA I ELEC LB

s. A ID E, E . LIKE. T. ENT. L VDW ENT.

1 A 1 0.00 0.29 0.80 1.23 0.58 0.29 -0.0 1 0.05 0.26

2 A 1 0.00 0.20 0.84 1.03 0.48 6.06 5.76 -0 10 0.4 1

Q 1 0.00 0.0 1 0.30 2.00 1.34 -0.05 0.08 -0 17 0.04

4 A 1 0.15 0.29 0.53 2.38 1.12 -1.29 - 1.60 0.04 0.27

5 Y 1 0.00 0.00 0.00 0.86 0.05 -0.38 -0.39 0.06 -0.05

6 0 1 0.00 0.00 0.14 1.0 1 0.80 -? 1? - 1.86 0.09 -0.35

7 Q 1 0.00 0.00 0 00 0.13 0. 2 -0.65 0.9 1 -0.5 -1.06

8 c 1 0.00 0.00 0 00 0.0 1 0.01 N/A N/A N/A N/A

9 G 0 0.00 0.00 0 00 0.03 0.03 0.05 -0.0 1 -0.0 1 0.07

0 G 0 0.00 0.00 0.00 0.0 1 0.0 1 18.93 18.94 0.16 -0. 17

I ! Q 0 0.02 0.24 0.26 2. 14 1.02 0.36 0.79 -0.0 1 -0.43

2 G 0 0.00 0.00 0.0 1 0.83 0.63 1.2 1 1.84 -0.02 -0.6 1

13 W 0 0.00 0.00 0.00 1.00 0.09 3.45 3.8 1 -0. 13 -0 23

14 T 0 0.00 0.0 1 0.03 1.23 0.28 0.02 -0.25 0.29 -0 02

15 G 0 0.00 0.00 0.00 0.5 0.12 4.05 4.50 -0.02 -0 42

6 P 0 0.00 0.00 0. 18 1.67 1.16 -0.07 -0. 17 -0.09 0.19

17 T 0 0.00 0.00 0.0 1 0.70 0.39 -0. 10 -0.39 0.38 -0.09

18 T 1 0.0 1 0.13 0.24 2.14 1.19 -0.29 -0.48 0.25 -0.05

19 c 1 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A

20 V 1 0.00 0.2.8 0.66 1.79 0.96 -0.63 -0.55 -0 19 0.11

2 1 s 1 0.00 0.0 1 0. 18 1.43 0.95 0.08 -0.32 0.4 1 -0.0 1

22 G 1 0.00 0.00 0.0 1 0 73 0.15 1.40 1.87 0 00 -0.46

23 Y 1 0.06 0.06 0.16 1.9 1 0.78 0.46 0.38 0 02 0.06

24 T 1 0.00 0.08 0. 13 1.46 0.85 -0.53 -0.59 0 11 -0.04



C 1 0.00 0.00 0.00 0.03 0.03 N/A N/A N/A N/A

T I 0.00 0.22 0.25 2.04 1.04 -0.19 0.25 -0.0 i 0.43

Y I 0.0! 0.27 0.42 2.20 1.02 -0.15 0.31 -0.18 0.29

E I 0. 9 0.41 0.47 2.3 0.92 -0.90 0.32 -0.65 0 57

N 0 0.00 0.00 0.00 0.55 0.25 -0.82 -0.64 -0.07 0.10

A 1 0.00 0.01 0.1 1 1.81 1.27 -1.07 -1.20 -0.06 0.19

Y 1 0.00 0.00 0.01 1.03 0.14 -0.62 -0.45 0.04 -0.20

Y 1 0.00 0.00 0.01 0.33 0.09 -0.55 -0.31 -0.03 -0.21

s 1 0.00 0.00 0.07 0.84 0.57 0.05 0.08 0.32 -0.35

Q 1 0.00 0.00 0.01 0.31 0.12 0.63 1.90 -0.19 - 1.09

c 0.00 0.01 0.01 0.07 0.04 N/A N/A N/A N/A

L 0.62 0.99 1.00 0.96 0.00 0.00 0.00 0 00 0.00



TABLE 6A: {SE 6



L 0 0.33 0.94 1.00 1.32 0.02 0.00 0 00 0.00 0.00

V 0 0.05 0.55 0.61 1.56 0.87 2.82 2.13 0.21 0.48

G 0 0.00 0.00 0.00 0.04 0.03 8.30 7.99 0.34 -0.02

S 0 0.00 0.00 0.01 1.27 0.60 -1.70 -1.77 0.08 -0.01

1 I 0.02 0.49 0.53 2.37 1.17 2.36 0.96 0.82 0.58

s 1 0.00 0.02 0.22 2.12 1.37 0.42 -0.98 0.96 0.43

Q 1 0.02 0.05 0.26 1.92 1.14 0.43 0.35 0.47 -0.38

L 1 0.90 0.92 0.97 0.50 0.06 0.00 0.00 0.00 0.00

G 1 0.00 0.00 0.02 0.30 0.23 -0.94 -2.25 0.84 0.46

D 1 0.04 0.04 0.09 1.89 0.96 -1.23 -0.1 8 -1.28 0.24

W 1 0.00 0.00 0.00 0.12 0.09 -0.28 0.14 -0 08 -0.34

E 1 0.00 0.01 0.05 1.85 0.88 -2.36 -1.88 -0 66 0.17

T 1 0.04 0.14 0.21 1.67 1.13 0.17 0.12 0 27 -0.21

s 1 0.01 0.02 0.25 2.30 1.25 -0.30 -0.59 0 20 0.10

D I 0.05 0.05 0.13 2.31 1.1 1 -1.36 -0.54 -1.19 0.37

G I 0.00 0.01 0.64 1.30 0.90 6.71 6.45 0.27 -0.01

I 0 0. 6 0.80 0.83 1.81 0.58 1.07 0.75 0.07 0.25

A 0 0.05 0.08 0.30 2.31 1.33 -0.78 -1.36 0.32 0.26

L 0 0.63 0.67 0.85 1.21 0.49 0.00 0.00 0.00 0.00

S 1 0.04 0.09 0.22 2 54 1.09 -1.31 -1.77 0.45 0.01

A 1 0.0 i 0.01 0.24 ' 1.09 1.13 -0.62 0.81 0.94

D 1 0.01 0.06 0.18 i. 3 1.13 -0.67 0.07 -0.49 -0.25

K 1 0.01 0.03 0.1 1 2.41 1.19 0.06 -0.23 0.17 0.12

Y 1 0.01 0.03 0.05 2.02 1.08 -0.21 -1.19 0.64 0.34

T 1 0.05 0.05 0.10 1.54 0.89 -0.16 -0.63 0.46 0.01

s 1 0.01 0.01 0.10 1.87 0.89 -0.47 -1.12 0.66 -0.01

s I 0.01 0.04 0.12 2.20 1.00 -0.30 -1.18 1.1 1 -0.22



D 1 0.0 1 0.02 0.02 1.88 0.89 0.33 0.77 - 1.1 0.67

P I 0.02 0.03 0.06 1.70 1.04 -0.02 -0.90 0.10 0.78

L I 0.24 0.48 0.49 z . 4 1.09 0.00 0.00 0.00 0.00

W I 0.00 0.00 0.0 1 0.28 0.08 4.63 5.47 -0.66 -0. 18

Y 0 0.00 0.09 0. 10 2.3 1 1.0 1 -0.59 -0.30 -0. 11 -0. 18

V 0 0.05 0.32 0.47 2.26 1.06 2.38 1.75 0.20 0.43

T 0 0.00 0.04 0.06 1.69 0.92 0.60 0.03 0.66 -0.09

V 0 0.15 0.87 0.92 1.50 0.30 -1.63 -2.0 1 -0. 11 0.48

T 0 0.0 1 0.06 0.13 2.56 1.19 0.52 -0.47 0.92 0.07

L 0 0.63 0.94 0.96 1.11 0.12 0.00 0.00 0.00 0.00

P 0 0.00 0.01 0.08 1.11 0.80 0.37 -0.09 0 05 0.40

A 0.02. 0.12. 0.66 1 87 1.00 3.03 2.16 0 27 0.60

G 0.00 0.0 1 0.06 1 52 1.07 5.58 5.06 0 34 0. 17

E 0.0 1 0.08 0. 12 2.30 1.10 -1.74 - 1.52 -0 40 0.17

S 0 0.03 0 .11 0.23 2.43 1.18 0.57 -0.45 0.76 0.26

F 0 0. 2 0.62 0.64 1.72 0.46 1.6 1 0.64 0.48 0.49

E 0 0.00 0.0 1 0.03 1.26 0.7 1 -1.4 1 - 1.10 0.69 0.38

Y 0 0.00 0.01 0.0 1 0.95 0.10 0.05 0.58 -0.26 -0.27

K 0 0.00 0.00 0.0 1 0.54 0.17 -0.29 -0.8 1 1.5 1 -0.98

F 0 0.04 0.06 0.09 1.24 0.38 1.13 1.12 -0. 13 0.14

I 0 0.14 0.77 0.80 1.72 0.36 0.36 0.2 1 -0.03 0.18

R 0 0.12 0.34 0.36 1.80 0.82 2.42 2.54 1.17 -1.29

I 0 0.04 0.33 0.37 1. 1 -0. 12 -0.68 0.27 0.29

E 1 0.00 0.02 0 07 2.3 1 1.07 -2. 14 -0.45 - 1.42 -0 27

5 1 0.00 0.03 0 18 2.24 1.33 -1.2.6 - 1.77 0.68 -0 17

D 1 0.00 0.01 0.07 2.26 1.19 -0.64 0.07 -0.82 0 .10

D I 0.0 1 0.01 0.04 1.9 1 1.14 -1.48 -2.25 0.05 0.7 1



79 S 1 0.01 0.10 0.18 2.38 1.09 0.36 0.36 0.28 -0 28

80 V 0 0.06 0.72 0.80 1.81 0.67 -0.03 -0.86 0.39 0.44

8 ! E 0 0.03 0.24 0.27 2.39 1.15 -0.86 -0.72 -0.60 0.46

82 W I 0.01 0.02 0.02 0.40 0.19 1.00 1.61 -0.06 0 55

83 E I 0.00 0.00 0.00 0.86 0.55 -2.14 -0.92 -0.95 -0.27

84 S 1 0.00 0.01 0.06 2.12 1.19 0.09 -1.40 1.08 0.41

85 D 1 0.01 0.04 0.05 1.53 1.02 -1.34 -1.48 -0.32 0.47

86 P 1 0.01 0.02 0.16 2.18 1.28 -0.14 -1.69 0.64 0.91

87 N 1 0.00 0.00 0.00 0.50 0.33 -0.89 -0.71 -0.18 0.00

88 R 0 0.00 0.01 0.02 1.07 0.44 -0.99 -1.91 0.49 0.43

89 E 0 0.03 0.2.0 0.24 2.37 1.01 -2.14 -1.79 -0 97 0.61

90 Y 0 0.22. 0.33 0.43 1.84 0.55 -0.69 -0.74 0 07 -0.02

9 T 0 0.03 0.09 0.14 1.85 0.80 0.07 0.12 0 17 -0.21

92. V 1 0.1 1 0.60 0.68 1.71 0.79 -0.52 -1.57 0 44 0.61

93 P 1 0.00 0.01 0.04 1.15 0.72 0.49 -0.01 0.10 0.41

94 Q 1 0.02 0.03 0.23 2.27 1.16 -0.17 -0.38 0.09 0.1 1

95 A 1 0.00 0.05 0.16 2.06 1.27 -0.66 -0.81 0.19 -0.04

96 C 1 0.02 0.05 0.10 1.88 0.94 N/A N/A N/A N/A

97 G 1 0.01 0.04 0.18 2.13 1.30 2.44 1.82 0.80 -0.18

98 T 1 0.00 0.09 0.28 2.24 1.30 0.49 0.01 0.46 0.01

99 s 1 0.04 0.07 0.12 2.06 0.97 -2.15 -2.68 0.60 -0.07

100 T 0 0.03 0.34 0.41 2.10 1.00 -0.35 -0.37 0.20 -0. 18

101 A 0 0.1 1 0.34 0.60 2.36 0.93 -0.81 -1.32 0.32 0.20

102 T 0 0.07 0.42 0 46 1.91 0.99 0.15 -0.13 0.22 0.06

103 V 0 0.08 0.47 0 50 2.32 1.09 -0.43 -1.13 0.20 0.50

104 T 0 0.04 0.07 0.1 1 2.39 1.06 -0.08 -0.53 0.36 0.09

105 D 0 0.00 0.01 0.05 1.63 0.89 -1.92 -1.68 -0.71 0.47





TABLE 6 : SE ID NO: 6



L 0 0.27 0.94 1.00 1.32 0.02 1.00 0.86 0.20 -0 06

V 0 0.06 0.55 0.61 1.56 0.87 -0.68 -1.20 0.19 0.33

G 0 0.00 0.00 0.00 0.04 0.03 8.18 7.23 0.91 0.04

S 0 0.00 0.00 0.01 1.27 0.60 0.61 -0.23 0.68 0.16

1 1 0.22 0.49 0.53 2.37 1.17 0.00 0.00 0.00 0.00

s 1 0.00 0.02 0.22 2.12 1.37 0.69 -0.62 1.05 0.26

Q 1 0.01 0.05 0.26 1.92 1.14 0.16 0.75 0.07 -0.66

L 1 0.02 0.92 0.97 0.50 0.06 -1.08 -0.79 -0.13 -0.16

G 1 0.00 0.00 0.02 0.30 0.23 -0.69 -2.05 1.01 0.35

D 1 0.00 0.04 0.09 1.89 0.96 0.25 0.51 -0.57 0.31

W 1 0.00 0.00 0.00 0.12 0.09 -0.80 -0.13 -0.08 -0.58

E 1 0.00 0.01 0.05 1.85 0.88 -2.21 -1.57 -0 66 0.02

T 1 0.03 0.14 0.21 1.67 1.13 -1.73 -1.51 0.21 -0.42

s 1 0.00 0.02 0.25 2.30 1.25 -0.51 -0.67 0.14 0.02

D 1 0.00 0.05 0.13 2.31 1.1 1 -2.65 -1.56 -1.12 0.03

G 1 0.00 0.01 0.64 1.30 0.90 11.76 11.54 0.33 -0.1 1

I 0 0.36 0.80 0.83 1.81 0.58 0.00 0.00 0.00 0.00

A 0 0.02 0.08 0.30 2.31 1.33 0.13 -0.08 -0.02 0.22

L 0 0.00 0.67 0.85 1.21 0.49 5.71 5.61 0.16 -0.06

S 1 0.02 0.09 0.22 2 54 1.09 -1.84 -1.91 0.18 -0.10

A 1 0.00 0.01 0.24 ' 1.09 7.52 6.85 0.33 0.34

D 1 0.01 0.06 0.18 . 3 1.13 -0.02 -0.27 0.05 0.20

K 1 0.01 0.03 0.1 1 2.41 1.19 -0.22 -0.71 0.47 0.02

Y 1 0.01 0.03 0.05 2.02 1.08 -0.48 -0.72 0.38 -0.13

T 1 0.00 0.05 0.10 1.54 0.89 0.2.9 -0.65 0.91 0.04

s 1 0.00 0.01 0.10 1.87 0.89 -0.76 -0.12 -0.04 -0 60

s 1 0.02 0.04 0.12 2.20 1.00 0.44 -0.75 1.50 -0.30



D 1 0.00 0.02 0.02 1.88 0.89 0.02. 1.63 - 1.77 0 .16

P I 0.0 ! 0.03 0.06 1.70 1.04 1.19 -0. 17 0.54 0.82

L I 0.07 0.48 0.49 z . 4 1.09 -0.95 -0.72 -0. 10 -0. 14

W I 0.00 0.00 0.0 1 0.28 0.08 6.4 1 6.32 0.07 0.0 1

Y 0 0.03 0.09 0 .10 2.3 1 1.0 1 -0.39 0.48 -0. 14 -0.74

V 0 0.08 0.32 0.47 2.26 1.06 0.6 -0. 11 0.39 0.33

T 0 0.00 0.04 0.06 .69 0.92 -0.38 -0.38 0.42 -0.42

V 0 0.25 0.87 0.92 1.50 0.30 -0.97 - 1.42 0.15 0.30

T 0 0.0 1 0.06 0. 13 2.56 1.19 -0.30 -0. 10 0.20 -0.40

L 0 0.08 0.94 0.96 1.11 0.12 -0.65 -0.42 -0.06 -0. 18

P 0 0.00 0.0 1 0.08 1.11 0.80 -0.69 - 1.0 1 0.12 0.2 1

A 0.03 0.12. 0.66 1 87 1.00 3.16 2.03 0 64 0.49

G 0.00 0.01 0.06 1 52 1.07 14.26 3.70 0 48 0.08

E 0.0 1 0.08 0. 12 2.30 1.10 -0.45 -0.45 -0. 13 0.14

S 0 0.00 0 .11 0.23 2.43 1.18 -0.02 - 1.0 1 0.69 0.29

F 0 0.28 0.62 0.64 1.72 0.46 1.73 0.78 0.62 0.33

E 0 0.00 0.0 1 0.03 1.26 0.7 1 -1.65 -0.54 -1.03 -0.07

Y 0 0.00 0.01 0.0 1 0.95 0.10 1.16 1.19 0.22 -0.25

K 0 0.00 0.00 0.0 1 0.54 0.17 0.46 -0.09 .65 - .10

F 0 0.0 1 0.06 0.09 1.24 0.38 1.42 1.45 0.00 -0.03

I 0 0.36 0.77 0.80 1.72 0.36 0.00 0.00 0.00 0.00

R 0 0.11 0.34 0.36 1.80 0.82 1.46 2.17 0.90 -1.6 1

I 0 0.07 0.33 0.37 . 1. 1 0.00 0.00 0.00 0.00

E 1 0.00 0.02 0 07 2.3 1 1.07 -2.45 -0.65 - 1.3 -0 49

5 1 0.00 0.03 0 18 2.24 1.33 -0.63 - 1.07 0.79 -0 35

D 1 0.0 1 0.01 0.07 2.26 1.19 -0.89 0.50 - 1.06 -0 33

D I 0.00 0.01 0.04 1.9 1 1.14 -2.33 - 1.58 -0.68 -0.06



79 S 1 0.02 0.10 0 18 2.38 1.09 -0.01 -0.01 0.41 -0.41

80 V 0 0.15 0.72 0.80 1.81 0.67 -0.15 -1.41 0.64 0.62

8! E 0 0.09 0.24 0.27 2.39 1.15 -1.57 -0.83 -0.97 0.23

82 W 1 0.01 0.02 0.02 0.40 0.19 1.93 1.61 0.46 -0.14

83 E 1 0.00 0.00 0.00 0.86 0.55 -1.64 -0.40 -1.09 -0.14

84 S 1 0.00 0.01 0.06 2.12 1.19 0.00 -1.26 1.13 0.13

85 D 1 0.03 0.04 0.05 1.53 1.02 -1.89 -1.10 -0.78 -0.01

86 P 1 0.00 0.02 0.16 2.18 1.28 -0.47 -1.83 0.63 0.74

87 N 1 0.00 0.00 0.00 0.50 0.33 0.33 -0.24 0.45 0.12

88 R 0 0.00 0.01 0.02 1.07 0.44 -0.02 -1.26 0.99 0.25

89 E 0 0.06 0.2.0 0.24 2.37 1.01 -2.14 -1.80 -0 84 0.50

90 Y 0 0.05 0.33 0.43 1.84 0.55 0.94 0.18 0 65 0.11

9 T 0 0.01 0.09 0.14 1.85 0.80 -0.48 -0.42. 0 08 -0.14

92. V 1 0.05 0.60 0.68 1.71 0.79 -0.40 -1.78 0 82 0.56

93 P 1 0.00 0.01 0.04 1.15 0.72 0.04 -0.65 0.38 0.32

94 Q 1 0.00 0.03 0.23 2.27 1.16 0.54 0.59 0.26 -0.31

95 A 1 0.03 0.05 0.16 2.06 1.27 -0.75 -0.48 0.02 -0.29

96 C 1 0.02 0.05 0.10 1.88 0.94 N/A N/A N/A N/A

97 G 1 0.00 0.04 0.18 2.13 1.30 1.76 2.1 1 0.30 -0.66

98 T 1 0.02 0.09 0.28 2.24 1.30 0.25 -0.29 0.59 -0.05

99 s 1 0.02 0.07 0.12 2.06 0.97 -2.1 1 -2.33 0.38 -0.15

100 T 0 0.09 0.34 0.41 2.10 1.00 -0.36 -0.17 0.09 -0.28

101 A 0 0.06 0.34 0.60 2.36 0.93 -0.04 -1.24 0.65 0.55

102 T 0 0.06 0.42 0 46 1.91 0.99 -0.02 -0.14 0.30 -0 18

103 V 0 0.1 1 0.47 0 50 2.32 1.09 0.20 -0.94 0.63 0.51

104 T 0 0.00 0.07 0.1 1 2.39 1.06 -0.18 -0.26 0.30 -0 22

105 D 0 0.00 0.01 0.05 1.63 0.89 -2.60 -2. -0.66 0.27





BCA PO AATY AAGFO A
LEU A HYDR s . PE I,!> AAG L AAGFO

O A LOOP L LIK . E POS, TOTA I,3 ELEC LB

s. A ID E, E . LIKE. T. ENT. L VDW ENT.

1 C 0 0.00 0.00 0.02 0.09 0.09 N/A N/A N/A N/A

2 T 1 0.16 0. 8 0.46 1.70 1.02 0.04 -0.7 1 0.79 -0.04

T 1 0.06 0.09 0.36 1.73 1.0 1 1.03 -0.02 0.98 0.07

4 P 0.03 0.03 0.17 1.25 0.87 -1.11 - 1.10 0.0 1 -0.02

5 T 1 0.04 0.06 0.13 2.2 1 1.13 -0. 14 0.08 0. 14 -0.36

6 A 0 0.02 0.08 0.27 2.36 1.23 -0.92 - 1.12 0. 14 0.06

7 V 0 0.73 0.84 0 87 1.15 0.49 0.00 0.00 0.00 0.00

8 A 0 0.02 0.05 0 27 2.40 1.3 1 -0.50 -0.70 -0.03 0.2.4

9 V 0 0.76 0.92 0 97 0.89 0. 6 0.00 0.00 0.00 0.00

0 T 0 0.03 0.07 0. 14 2.00 0.98 -0.45 -0.52 0.44 -0.37

I ! F 0 0.07 0.11 0.11 0.57 0.29 1.78 0.93 0.73 0 .12

2 D 0 0. 0 0. 13 0 .17 2.5 1 1.16 -1.6 1 0.92 -2.20 -0.34

13 L 0 0.38 0.75 0.79 1.85 0.68 2.00 2.22 0.15 -0.37

14 T 0 0.04 0.15 0. 16 2.43 1.16 0.05 -0.3 1 0.38 -0.02

15 A 1 0.16 0.18 0.58 2.0 1 0.98 5.11 3.88 0.67 0.56

16 T 1 0.03 0.04 0.08 2.18 0.97 0.34 0.33 0.2 1 -0.2 1

17 T 1 0.07 0. 3 0.15 1.2 1 0.74 1.49 1.49 0.43 -0.43

18 T 1 0. 10 0.1 0.29 2.45 1.04 -0.47 -0.45 0.17 -0. 19

19 Y 1 0.04 0.2.3 0.26 2.16 0.88 -0.27 0.2 1 0.12 -0.60

20 G 1 0.02. 0.02 0.03 0 48 0.35 0.09 0.35 0 34 -0.60

2. 1 E 1 0.00 0.0 1 0.0 1 0.75 6.40 9.06 - 1 66 -1.00

22 N 0 0.06 0.08 0.12 2 26 0.90 1.03 0.82 0.28 -0.06

23 I 0 0.38 0.87 0.9 1 1.47 0.16 1.49 1.46 0. 12 -0.09

24 Y 0 0.04 0.09 0.22 1.93 0.83 2.30 2.98 0.08 -0.60



L 0 0.33 0.94 1.00 1.32 0.02 1.80 2.21 -0.04 -0 36

V 0 0.44 0.55 0.61 1.56 0.87 0.00 0.00 0.00 0.00

G 0 0.00 0.00 0.00 0.04 0.03 8.87 8.45 0.64 -0.22

S 0 0.00 0.00 0.01 1.27 0.60 -0.44 -0.70 0.44 -0.18

1 1 0.24 0.49 0.53 2.37 1.17 0.79 0.86 0.04 -0.1 1

s 1 0.01 0.02 0.22 2.12 1.37 0.44 0.16 0.43 -0.14

Q 1 0.03 0.05 0.26 1.92 1.14 1.71 1.98 0.41 -0.68

L 1 0.00 0.92 0.97 0.50 0.06 1.88 1.16 0.73 -0.01

G 1 0.00 0.00 0.02 0.30 0.23 -0.94 -1.54 0.73 -0.12

D 1 0.00 0.04 0.09 1.89 0.96 0.63 1.28 -0.56 -0.09

W 1 0.00 0.00 0.00 0.12 0.09 -0.42 0.07 0 08 -0.57

E 1 0.01 0.01 0.05 1.85 0.88 -1.49 -0.53 -0 80 -0.16

T 1 0.07 0.14 0.21 1.67 1.13 -0.72 -0.36 0 23 -0.59

s 1 0.01 0.02 0.25 2.30 1.25 -0.41 -0.65 0 20 0.04

D 1 0.00 0.05 0.13 2.31 1.1 1 -1.92 -0.72 -1.16 -0.05

G 1 0.00 0.01 0.64 1.30 0.90 8.88 8.95 0.29 -0.36

I 0 0.27 0.80 0.83 1.81 0.58 1.10 1.59 0.21 -0.27

A 0 0.01 0.08 0.30 2.31 1.33 0.60 0.52 0.06 0.02

L 0 0.04 0.67 0.85 1.21 0.49 6.46 6.48 0.22 -0.25

S 1 0.03 0.09 0.22 2 54 1.09 -1.16 -1.29 0.33 -0.20

A 1 0.00 0.01 0.24 ' 1.09 6.68 5.23 0.93 0.51

D 1 0.03 0.06 0.18 .23 1.13 0.51 0.26 0.16 0.08

K 1 0.01 0.03 0.1 1 2.41 1.19 0.08 0.22 0.12 -0.26

Y 1 0.02 0.03 0.05 2.02 1.08 -0.04 -0.10 0.12 -0 05

T 1 0.00 0.05 0.10 1.54 0.89 0.20 -0.09 0.41 -0.12

s 1 0.00 0.01 0.10 1.87 0.89 0.76 0.43 0.62 -0 29

s 1 0.01 0.04 0.12 2.20 1.00 1.01 -0.07 1.46 -0.37



D 1 0.00 0.02 0.02 1.88 0.89 0.64 1.93 - 1.45 0 .16

P i 0.0 1 0.03 0.06 1.70 1.04 1.12 0.67 0.00 0.44

L i 0.18 0.48 0.49 2.34 1.09 1.25 0.64 0.65 -0.04

W i 0.00 0.00 0.0 1 0.28 0.08 9.50 10.64 -0.59 0 55

Y 0 0.05 0.09 0 .10 2.3 1 1.0 1 -0.89 0.13 -0. 17 -0.84

V 0 0.19 0.32 0.47 2.26 1.06 0.00 0.00 0.00 0.00

T 0 0.03 0.04 0.06 1.69 0.92 0.08 0.18 0.42 -0.52

V 0 0.47 0.87 0.92 1.50 0.30 0.00 0.00 0.00 0.00

T 0 0.04 0.06 0.13 2.56 1.19 0.42 0.4 1 0.39 -0.38

L 0 0.23 0.94 0.96 1.11 0.12 1.5 1 0.70 0.82 0.00

P 0 0.00 0.0 1 0.08 1.11 0.80 -0.08 -0.23 0 04 0.11

A 1 0.07 0. 2. 0.66 1 87 1.00 1.63 0.45 0 74 0.44

G 1 0.00 0.01 0.06 1 52 1.07 14.75 13.93 0 79 0.02

E 1 0.06 0.08 0. 12 2.30 1.10 0.28 0.57 -0 25 -0.05

S 0 0.08 0 .11 0.23 2.43 1.18 0.03 -0.45 0.37 0. 10

F 0 0.2 1 0.62 0.64 1 0.46 2.33 2.64 0.05 -0.26

E 0 0.00 0.0 1 0.03 1.26 0.7 1 -1.22 0.52 1.44 -0.30

Y 0 0.00 0.01 0.0 1 0.95 0.10 1.79 2.50 -0.09 -0.62

K 0 0.00 0.00 0.0 1 0.54 0.17 -0. 18 0.85 0.76 -1.79

F 0 0.0 1 0.06 0.09 1.24 0.38 2.74 2.74 0. 14 -0. 14

I 0 0.27 0.77 0.80 1.72 0.36 1.44 1.55 0.08 -0.20

R 0 0.11 0.34 0.36 1.80 0.82 2.95 3.9 1 0.94 -1.90

I 0 0.22 0.33 0.37 1. 1 -0. 17 0.67 -0.49 -0.35

E 1 0.0 1 0.02 0 07 2.3 1 1.07 -0.88 0.67 - 1.00 -0 56

5 1 0.03 0.03 0 .18 2.24 1.33 0. 4 0.38 0.32 -0 57

D 1 0.00 0.01 0.07 2.26 1.19 -0.82 0.47 - 1.05 -0 24

D i 0.00 0.01 0.04 1.9 1 1.14 -1.73 -0.7 1 -0.80 -0.22



79 S 1 0.06 0.10 0 18 2.38 1.09 0.69 -0.08 0.85 -0 08

80 V 0 0.51 0.72 0.80 1.81 0.67 0.00 0.00 0.00 0.00

8 ! E 0 0.12 0.24 0.27 2.39 1.15 -0.99 0.25 -1.03 -0.20

82 W 1 0.00 0.02 0.02 0.40 0.19 1.52 2.08 -0.07 -0.48

83 E 1 0.00 0.00 0.00 0.86 0.55 -0.19 0.44 -0.38 -0.25

84 S 1 0.00 0.01 0.06 2.12 1.19 -0.56 -0.80 0.48 -0.23

85 D 1 0.00 0.04 0.05 1.53 1.02 -1.67 -0.79 -0.79 -0.09

86 P 1 0.01 0.02 0.16 2.18 1.28 -0.37 -0.94 0.15 0.42

87 N 1 0.00 0.00 0.00 0.50 0.33 0.61 0.07 0.45 0.08

88 R 0 0.00 0.01 0.02 1.07 0.44 0.94 0.66 0.39 -0.12

89 E 0 0.10 0.2.0 0.24 2.37 1.01 -2.02 -1.10 -0 95 0.03

90 Y 0 0.06 0.33 0.43 1.84 0.55 0.92 1.19 0.10 -0.36

9 T 0 0.05 0.09 0.14 1.85 0.80 0.07 -0.17 0 34 -0.10

92. V 1 0.44 0.60 0.68 1.71 0.79 0.00 0.00 0 00 0.00

93 P 1 0.01 0.01 0.04 1.15 0.72 0.42 0.26 0.08 0.09

94 Q 1 0.01 0.03 0.23 2.27 1.16 0.63 0.61 0.22 -0.20

95 A 1 0.02 0.05 0.16 2.06 1.27 -0.54 -0.24 0.01 -0.30

96 C 1 0.02 0.05 0.10 1.88 0.94 N/A N/A N/A N/A

97 G 1 0.03 0.04 0.18 2.13 1.30 1.95 2.20 0.41 -0.66

98 T 1 0.07 0.09 0.28 2.24 1.30 0.38 0.16 0.35 -0.13

99 s 1 0.02 0.07 0.12 2.06 0.97 -1.27 -1.33 0.45 -0.39

100 T 0 0.22 0.34 0.41 2.10 1.00 0.47 0.48 0.17 -0. 18

101 A 0 0.17 0.34 0.60 2.36 0.93 0.73 -0.38 0.69 0.42

102 T 0 0.28 0.42 0 46 1.91 0.99 0.48 0.30 0.36 -0 18

103 V 0 0.27 0.47 0.50 2.32 1.09 0.00 0.00 0.00 0.00

104 T 0 0.03 0.07 0.1 1 2.39 1.06 0.27 0.28 0.31 -0 33

105 D 0 0.01 0.01 0.05 1.63 0.89 -1.10 -0.48 -0.73 0.10





TABLE 6D (SEQ D NO: 6)



L 0 0.00 0.00 0.00 1.32 0.02 1.00 0.86 0.20 -0 06

V 0 0.00 0.00 0.00 1.56 0.87 -0.68 -1.20 0.19 0.33

G 0 0.00 0.00 0.99 0.04 0.03 8.18 7.23 0.91 0.04

S 0 0.00 0.00 0.03 1.27 0.60 0.61 -0.23 0.68 0.16

1 1 0.05 0.13 0.22 2.37 1.17 0.00 0.00 0.00 0.00

s 1 0.01 0.09 0.12 2.12 1.37 0.69 -0.62 1.05 0.26

Q 1 0.01 0.05 0.06 1.92 1.14 0.16 0.75 0.07 -0 66

L 1 0.00 0.00 0.00 0.50 0.06 -1.08 -0.79 -0.13 -0 16

G 1 0.00 0.01 0.95 0.30 0.23 -0.69 -2.05 1.01 0.35

D 1 0.03 0.06 0.1 1 1.89 0.96 0.25 0.51 -0.57 0.31

W 1 0.00 0.00 0.00 0.12 0.09 -0.80 -0.13 -0.08 -0.58

E 1 0.01 0.07 0.07 1.85 0.88 -2.21 -1.57 -0 66 0.02

T 1 0.01 0.02 0.03 1.67 1.13 -1.73 -1.51 0.21 -0.42

s 1 0.01 0.1 1 0.18 2.30 1.25 -0.51 -0.67 0.14 0.02

D 1 0.05 0.33 0.38 2.31 1.1 1 -2.65 -1.56 -1.12 0.03

G 1 0.00 0.02 0.23 1 30 0.90 11.76 11.54 0 33 -0.1 1

I 0 0.00 0.03 0.04 1.81 0.58 0.00 0.00 0 00 0.00

A 0 0.07 0.20 0.33 2.31 1.33 0.13 -0.08 -0.02 0.22

L 0 0.00 0.01 0.01 1.21 0.49 5.71 5.61 0.16 -0.06

S 1 0.03 0.10 0.13 2 54 1.09 -1.84 -1.91 0.18 -0.10

A 1 0.02 0.04 0.05 ' 1.09 7.52 6.85 0.33 0.34

D 1 0.01 0.02 0.06 3 1.13 -0.02 -0.27 0.05 0.20

K 1 0.01 0.16 0.24 2.41 1.19 -0.22 -0.71 0.47 0.02

Y 1 0.01 0.04 0.28 2.02 1.08 -0.48 -0.72 0.38 -0.13

T 1 0.01 0.02 0.1 1 1.54 0.89 0.29 -0.65 0.91 0.04

s 1 0.00 0.00 0 08 1.87 0.89 -0.76 -0.12 -0.04 -0 60

s 1 0.01 0.03 0 08 2.20 1.00 0.44 -0.75 1.50 -0.30



D 1 0.0 1 0.03 0.07 1.88 0.89 0.02. 1.63 - 1.77 0 .16

P 1 0.0 1 0.08 0.25 1.70 1.04 1.19 -0. 17 0.54 0.82

L 1 0.0 1 0.04 0.08 z . 4 1.09 -0.95 -0.72 -0. 10 0 14

W 1 0.00 0.00 0.0 1 0.28 0.08 6.4 1 6 32 0.07 0.0 1

Y 0 0.07 0.22 0.24 2.3 1 1.0 1 -0.39 0.48 -0. 14 -0 74

V 0 0.02 0.04 0.20 2.26 1.06 0.6 1 -0. 11 0.39 0.33

T 0 0.0 1 0.04 0.04 1.69 0.92 -0.38 -0.38 0.42 -0.42

V 0 0.00 0.02 0.02 1.50 0.30 -0.97 - 1.42 0.15 0.30

T 0 0.04 0.10 0. 13 2.56 1.19 -0.30 -0. 10 0.20 -0.40

L 0 0.00 0.00 0.00 1.11 0.12 -0.65 -0.42 -0.06 -0. 18

P 0 0.0 1 0.02 0.03 1.11 0.80 -0.69 - 1.0 1 0.12 0.2 1

A 1 0.05 0.09 0.13 1 87 1.00 3.16 2.03 0 64 0.49

G 1 0.00 0.02 0.62 1 52 1.07 14.26 13.70 0 48 0.08

E 1 0.04 0.2.0 0.26 2.30 1.10 -0.45 -0.45 -0. 13 0.14

S 0 0.03 0.08 0. 11 2.43 1.18 -0.02 - 1.0 1 0 69 0.29

F 0 0.00 0.01 0.02 1.72 0.46 1.73 0.78 0 62 0.33

E 0 0.0 1 0.05 0.06 1.26 0.7 1 -1.65 -0.54 1 03 -0.07

Y 0 0.00 0.00 0.00 0.95 0.10 1.16 1.19 0 22 -0.25

K 0 0.08 0.96 0.96 0.54 0.17 0.46 -0.09 1.65 -1.10

F 0 0.00 0.00 0.0 1 1.24 0.38 1.42 1.45 0.00 -0.03

I 0 0.00 0.01 0.02 1.72 0.36 0.00 0.00 0.00 0.00

R 0 0.26 0.59 0.59 1.80 0.82 1.46 2.17 0.90 -1.6 1

I 0 0.05 0.41 0.43 . 1. 1 0.00 0.00 0.00 0.00

E 1 0.05 0.11 0. 16 2.3 1 1.07 -2.45 -0.65 - 1.3 -0 49

5 1 0.02 0.04 0 25 2.24 1.33 -0.63 - 1.07 0.79 -0 35

D 1 0.02 0.06 0 .17 2.26 1.19 -0.89 0.50 - 1.06 -0 33

D 1 0.03 0. 15 0.62 1.9 1 1.14 -2.33 - 1.58 -0.68 -0.06



79 S 1 0.02 0.09 0.15 2.38 1.09 -0.01 -0.01 0.41 -0.41

80 V 0 0.00 0.04 0.05 1.81 0.67 -0.15 -1.41 0.64 0.62

8 ! E 0 0.09 0.14 0.17 2.39 1.15 -1.57 -0.83 -0.97 0.23

82 W 1 0.00 0.02 0.02 0.40 0.19 1.93 1.61 0.46 -0.14

83 E 1 0.01 0.02 0.03 0.86 0.55 -1.64 -0.40 -1.09 -0.14

84 S 1 0.00 0.04 0.20 2.12 1.19 0.00 -1.26 1.13 0.13

85 D 1 0.00 0.01 0.57 1.53 1.02 -1.89 -1.10 -0.78 -0.01

86 P 1 0.02 0.04 0.15 2.18 1.28 -0.47 -1.83 0.63 0.74

87 N 1 0.02 0.04 0.04 0.50 0.33 0.33 -0.24 0.45 0.12

88 R 0 0.72 0.86 1.00 1.07 0.44 -0.02 -1.26 0.99 0.25

89 E 0 0.02. 0.09 0.10 2.37 1.01 -2.14 -1.80 -0 84 0.50

90 Y 0 0.00 0.01 0.02 1.84 0.55 0.94 0.18 0 65 0.11

9 T 0 0.02. 0.07 0.08 1.85 0.80 -0.48 -0.42. 0 08 -0.14

92. V 1 0.00 0.00 0.01 1.71 0.79 -0.40 -1.78 0 82 0.56

93 P 1 0.01 0.03 0.08 1.15 0.72 0.04 -0.65 0.38 0.32

94 Q 1 0.03 0.12 0.13 2.27 1.16 0.54 0.59 0.26 -0.31

95 A 1 0.00 0.03 0.23 2.06 1.27 -0.75 -0.48 0.02 -0.29

96 C 1 0.01 0.05 0.43 1.88 0.94 N/A N/A N/A N/A

97 G 1 0.03 0.09 0.36 2.13 1.30 1.76 2.1 1 0.30 -0.66

98 T 1 0.00 0.01 0.23 2.24 1.30 0.25 -0.29 0.59 -0.05

99 s 1 0.00 0.06 0.1 1 2.06 0.97 -2.1 1 -2.33 0.38 -0.15

100 T 0 0.02 0.04 0.06 2.10 1.00 -0.36 -0.17 0.09 -0.28

101 A 0 0.01 0.04 0.06 2.36 0.93 -0.04 -1.24 0.65 0.55

102 T 0 0.03 0.04 0 04 1.91 0.99 -0.02 -0.14 0.30 -0 18

103 V 0 0.02 0.07 0.10 2.32 1.09 0.2.0 -0.94 0.63 0.51

104 T 0 0.03 0.04 0 08 2.39 1.06 -0.18 -0.26 0.30 -0 22

105 D 0 0.02 0.03 0.05 1.63 0.89 -2.60 -2. -0.66 0.27



33?



TABLE 7 SEQ D NO: 7)



N 1 0.00 0.00 0.00 0.02 0.02 -1.2 1 - 1.10 -0. 14 0.03

T I 0.00 0.08 0. 11 1.15 0.55 -0.37 -0.55 -0.02 0.2 1

G I 0.00 0.0 1 0.0 1 0.26 0.22 -0.88 -0.32 -0. 15 -0.42

K I 0.00 0.0 1 0.09 2.26 1.27 -1.00 -0.35 -0.69 0.04

V I 0.05 0.44 0.49 1.80 0.88 -0.39 -0.30 -0.32 0.23

A 1 0.00 0.02 0.5 1 1.85 1.12 -0.59 -0.49 -0.2 1 0.11

G 1 0.00 0.00 0.07 0.3 1 0.3 1 -0.04 0.68 -0. 16 -0.55

D 0 0.00 0.01 0.28 2.12 1.07 0.38 0.46 -0.36 0.27

E 0 0.00 0.0 1 0.07 0.84 0.48 -0.96 0.02 -0.40 -0.58

V 0 0.0 1 0.90 0.93 0.8 1 0.27 0.66 0.29 -0. 19 0.56

P 0 0.0 1 0.50 0.8 1 0.56 3.04 2.23 -0 04 0.85

Q 0 0.00 0.00 0.00 0. 11 0.10 -0.8 1 0.13 -0.06 -0.88

L 0 0.69 0.94 0.98 0.94 0.04 0.00 0.00 0 00 0.00

Y 0 0.00 0.00 0.00 0.02 0.00 0.50 0.97 -0. 16 -0.3 1

V 0 0.22 0.91 0.95 1.4 1 0.20 1.09 0.58 0.06 0.57

s 0 0.00 0.0 1 0. 10 2.18 1.29 -1.28 - 1.34 0.11 -0.05

L 0 0.06 0 . 3 0.25 2.34 1.17 0.00 0.00 0.00 0.00

G 1 0.00 0.00 0.00 0.69 0.00 -1.56 - 1.95 -0. 17 0.56

G 1 0.00 0.00 0.50 0.69 0.69 1.90 2.57 -0.35 -0.32

P 1 0.04 0.15 0. 17 2.0 1 1.23 -0.02 -0.80 0.0 1 0.77

N 1 0.00 0.02 0.05 2.24 1.10 -0.66 -0.4 i -0.32 0.07

E 1 0.0 i 0.02 0.05 1.90 0.90 -? 7 -0.78 - 1.36 -0.62

P 1 0.00 0.00 0.06 0.69 0.46 -0.75 - 1.11 -0.07 0.43

K 1 0.06 0.42 0.5 1 2.25 1.14 -1.29 -0.68 -0.75 0 .14

1 0 0.06 0. 10 0 .11 1.37 0.59 0.54 0.29 -0.05 0.30

V 0 0.00 0. 10 0 .14 1.59 0.9 1 -1.3 1 - 1.8 1 -0.08 0.57

L 0 0.99 0.99 1.00 0.05 0.00 0.00 0.00 0.00 0.00



R 0 0.02 0.09 0.14 1.25 0.48 2.33 3.78 -0.40 -1.05

Q 0 0.00 0.00 0.18 1.16 0.97 -0.58 0.29 -0.33 -0.54

F 0 0.00 0.00 0.00 0.49 0.10 -0.52 -0.40 -0.24 0.12

E 0 0.00 0.03 0.17 2.22 1.08 0.46 2.63 -1.42 -0.76

R 0 0.00 0.00 0.01 0.90 0.22 0.28 0.75 -0.18 -0.28

I 0 0.04 0.88 0.89 1.10 0.36 0.44 0.28 -0.07 0.24

T 1 0.04 0.08 0.17 2.70 1.14 -0.24 -0.23 -0.03 0.01

L 1 0.40 0.48 0.52 2.23 1.08 0.00 0.00 0.00 0.00

Q 1 0.81 0.89 0.92 0.89 0.37 -0.02 0.23 -0.17 -0.09

P 1 0.01 0.03 0.22 2.17 1.26 -0.05 -0.41 -0.04 0.41

s 0.00 0.02 0.17 1.1 1 0.71 -0.58 -0.29 -0.21 -0.08

K 0.00 0.00 0.01 0.51 0.38 -0.90 0.47 -1.02 -0.35

E 0.00 0.00 0.07 1.08 0.73 -0.56 -0.09 -0.72 0.25

T 0 0.00 0.07 0.20 2.06 1.35 -1.52 -1.57 0.19 -0.15

Q 0 0.0 1 0.07 0.10 2.12 1.01 1.31 2.79 0.44 -1.04

w 0 0. 0 0.93 0.99 0.94 0.04 0.34 0.54 -0.17 -0.03

s 0 0.00 O.iO 0.12 2.10 0.97 0.43 -0.12 0.63 -0.08

T 0 0.17 0.45 0. 1 1.44 0.38 -0.37 -0.55 0.20 -0.02

T 0 0.01 0.07 0.13 2.33 1.19 -2.09 -2.06 -0.02 -0.01

L 0 0.62 0.94 0.96 1.13 0.07 0.00 0.00 0.00 0.00

T 0 0.0 i 0.02 0.07 2.29 1.19 -1.50 -1.62 0.34 -0.22

R 0 0.03 0.11 0.18 .2 1.07 1.37 2.15 0.36 -1.15

R 0 0.00 0.01 0.05 1.74 0.52 -0.28 0.25 -0.52 -0.02

D 0 0.03 0.04 0.29 1.70 1.05 -1.45 -1.31 -0.32 0.19

L 0 0.67 0.71 0 74 1.06 0.35 0.00 0 00 0.00 0.00

A 0 0.00 0.02 0.41 1.60 1.12 0.59 0.10 -0.18 0.66

N 0 0.05 0.22 0.23 2.05 0.81 -1.56 -1.03 -0.56 0.03



79 w 0 0.02 0.03 0.04 1.25 0.2.2. 0.43 0.93 -0.35 -0.16

80 N 0 0.00 0.02 0.04 1.39 0.83 -0.88 -0.85 -0.12 0.09

8 ! V 1 0.01 0.31 0.40 2.26 1.26 -0.42 -0.56 -0.06 0.19

82 E 1 0.01 0.10 0.24 2.48 1.18 -0.82 -0.31 -0.66 0.15

83 T 1 0.08 0.14 0.32 2.61 1.21 -0.47 -1.04 0.62 -0.05

84 Q 1 0.00 0.02 0.08 2.23 1.12 -1.37 -1.41 -0.06 0.10

85 D 0 0.00 0.01 0.09 2.44 1.17 -1.1 1 0.02 -1.26 0.13

86 W 0 0.01 0.01 0.03 0.74 0.24 0.23 0.50 -0.26 0.00

87 E 0 0.04 0.41 0.46 2.42 1.09 -0.44 1.01 -0.77 -0.68

88 Ϊ 0 0.1 1 0.73 0.87 1.75 0.43 -0.07 -0.07 -0.23 0.22

89 T 0 0.01 0.06 0.13 1.85 1.1 1 -1.28 -1.01 -0.16 -0.1 1

90 s 0 0.00 0.03 0.22 2.08 1.33 -0.84 -0.51 0 06 -0.38

9 Y 0 0.00 0.01 0.01 0.43 0.33 -0.78 -0.83 -0.1 1 0.15

92. P 0 0.01 0.03 0.1 1 2 33 1.08 0.37 -0.40 0 04 0.73

93 K 0 0.02 0.07 0.08 1.35 0.47 0.74 1.72 0.15 -1.14

94 M 0 0.02 0.05 0.10 2.32 1.15 -1.31 -0.99 0.22 -0.10

95 V 0 0.16 0.89 0.94 1.37 0.07 -1.80 -2.19 0.09 0.47

96 F 0 0.23 0.26 0.45 2.44 0.98 -0.22 0.09 -0.16 -0.15

97 A 0 0.08 0.90 0.98 1.15 0.05 -2.1 1 -2.45 -0.18 0.52

98 G 0 0.00 0.00 0.04 0.25 0.21 1.34 0.97 0.12 0.25

99 S 0 0.00 0.01 0.37 2.06 1.26 -2.33 -2.14 0.06 -0.25

100 S 1 0.00 0.00 0.03 0.58 0.40 -0.78 -0.67 0.12 -0.23

101 S 0 0.00 0.06 0.13 0.57 0.42 -0.96 -0.92 -0.03 -0.01

102 R 0 0.02 0.03 0.13 1.77 0.80 -0.2.4 1.26 -0.65 -0 84

103 K 0 0.00 0.00 0 03 1.17 0.57 -0.08 0.65 -0.45 -0 28

104 L 0 0.31 0.92 0 94 1.24 0.2.3 0.00 0 00 0.00 0.00

105 P 0 0.02 0.09 0.14 1.94 1.09 -0.67 -0.98 -0.06 0.38



106 L 0 0.84 0.87 0 93 0.77 0.33 0.00 0 00 0.00 0.00

07 R 0 0.00 0.03 0.08 2.35 0.98 0.51 0.34 0.24 -0.07

08 A 0 0.02 0.05 0.32 2.01 1.31 -0.89 -1.48 -0.06 0.65

09 S 0 0.00 0.02 0.07 2.18 1.02 -0.83 -1.04 0.33 -0.12

10 L 0 0.31 0.68 0.72 1.61 0.35 0.00 0.00 0.00 0.00

111 P 0 0.01 0.24 0.36 2.35 1.31 -0.22 -0.60 -0.04 0.42

112 T 0 0.1 8 0.49 0.55 1.83 0.83 0.23 -0.55 0.90 -0.12

113 V 1 0.38 0.76 0.78 1.75 0.75 -1.16 -1.57 -0.03 0.43

14 H 1 0.06 0.09 0.24 1.51 0.87 -0.28 -0.14 -0.17 0.04



TABLE 8: (SEQ ID NO: 8)



G 0 0.00 0.00 0.00 0.59 0.56 -0.35 0.48 -0. 12 -0 71

L 0 0.37 0.95 0.99 1.12 0.07 0.00 0.00 0.00 0.00

1 0 0.06 0.3 1 1.00 0.93 0.00 -0.6 1 -0.53 -0. 15 0.07

G 0 0.00 0.03 0 .10 1.70 1.27 18.96 19. 12 -0.07 -0.09

L 0 0.90 0.95 0.95 0.46 0.26 0.00 0.00 0.00 0.00

D 0 0.00 0.00 0.00 0.73 0.52 -1.42 -0.94 -0.36 -0. 12

C 0 0.00 0.00 0.00 0. 12 0. 12 N/A N/A N/A N/A

K 0 0.00 0.09 0.32 2.20 1.24 -0.50 - 1.26 0.23 0.53

V 1 0.00 0. 0.23 2.10 1.12 -0.80 -0. 13 0.55

P 1 0.00 0.04 0.05 0.24 0.2 1 1.60 0.48 0.28 0.84

s 1 0.00 0.00 0.08 1.73 1.18 0.02 - 1.17 0 43 0.76

Q 1 0.00 0.12 0.26 2.25 1.19 -0.73 -0. 1 -0 05 -0.50

N 1 0.04 0.25 0.45 1.97 1.11 -2.87 -2.50 -0 27 -0. 11

V 1 0.09 0.32 0.32 1.34 0.90 3.52 3.29 -0 09 0.32

Y 1 0.04 0.09 0.20 2.15 0.94 -0. 17 0.43 -0.27 -0.33

D 1 0.00 0.01 0.04 1.63 0.9 1 -0.68 -0.38 -0.37 0.07

G 0 0.04 0 .19 0.45 1 94 1.03 9.06 8.86 0 24 -0.03

T 0 0.0 1 0.05 0.22 2.27 1.19 0.10 -0.35 0.39 0.06

D 0 0.00 0.05 0.13 2. 14 1.07 -2.03 - 1.47 -0.83 0.28

F 0 0.09 0.09 0.12 0.49 0.3 1 1.7 1 1.72 -0. 13 0.11

0 0.00 0.08 0.08 1.95 1.07 -0.75 -0.53 -0.02 -0.20

N 0 0.00 0.00 0.35 1.88 1.13 -0.83 -0.73 -0. 17 0.07

V 0 0.00 0.50 0.54 2.04 1.09 0.84 0.50 0.13 0.2 1

c 0 0.00 0.00 0.0 1 0.07 0.07 N/A N/A N/A N/A

A 0 0.00 0.03 0.84 0.85 0.60 -1.37 - 1.83 -0.2 1 0.68

K 0 0.00 0.00 0.34 1.90 1.08 -0.78 0.29 -0.48 -0 58

T 0 0.03 0.38 0.42 2.07 1.30 -0.44 - 1.38 0.38 0.56



G 0 0.00 0.00 0.00 0.12 0.12 -0.17 0.66 -0.10 -0 73

A 0 0. 0 0. 0 0.17 1.86 1.09 0.34 0.04 -0.22 0.51

Q 0 0.00 0.03 0.04 1.81 0.83 0.02 0.17 -0.27 0.12

P 0 0.00 0.00 0.62 0.85 0.81 1.20 0.55 -0.06 0.70

L 0 0.17 0. 9 0.25 1.74 0.91 0.00 0.00 0.00 0.00

C 0 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A

c 0 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A

V 1 0.10 0.62 0.72 1.54 0.68 -0.08 -0.35 -0.1 1 0.38

A 1 0.56 0.81 0.96 1.29 0.19 - 1 .57 -1.48 -0.13 0.05

P 1 0.00 0.00 0.01 0.72 0.49 0.16 -0.59 0.17 0.58

V 0.20 0.91 0.99 1.30 0.07 -0.25 -0.22 -0 17 0.14

A 0.47 0.50 0.92 1.12 0.27 -0.52 -1.06 0.15 0.39

G 0 0.00 0.00 0.01 1.00 0.77 -1.59 -1.59 0.21 -0.21

Q 0 0.26 0.33 0.33 1.02 0.78 0.38 0.37 0 00 0.01

A 0 0.00 0.00 0.51 1.10 1.04 -0.53 -0.98 0.24 0.20

L 0 0.57 0.97 0.99 1.08 0.07 0.00 0.00 0.00 0.00

L 0 0.68 0.95 0.96 1.01 0.10 0.00 0.00 0.00 0.00

C 0 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A

Q 0 0.00 0.00 0.01 1.49 0.47 -0.24 0.26 0.1 1 -0.62

T 0 0.02 0.03 0.1 1 1.95 1.08 -1.02 -1.23 0.28 -0.07

A 1 0.00 0.05 0.35 0.87 0.72 2.21 1.60 0.1 1 0.50

V 1 0.05 0.69 0.86 1.64 0.48 0.00 -0.45 0.16 0.29

G 1 0.00 0.00 0.00 0.19 0.19 -2.54 -2.78 0.03 0.20

A 1 0.00 0.00 0.90 0.33 0.33 -1.22 -1.21 -0.13 0.12



TABLE 9: (SEQ ID NO: 9)



D 1 0.00 0.00 0.01 0.75 0.57 -0.69 -0.46 -0.26 0.02

C 0 0.00 0.00 0.00 0.07 0.07 N/A N/A N/A N/A

K I 0.00 0.08 0.32 2.16 1.25 -0.46 -0.20 -0.13 -0.13

T I 0.00 0.15 0.21 2.05 1.08 -1.38 -1.37 -0.05 0.05

P I 0.00 0.03 0.05 0.25 0.21 2. 7 1.42 -0.02 0.77

T 1 0.00 0.03 0.1 1 1.90 1.25 -0.42 -0.83 0.28 0.13

I 1 0.00 0.14 0.28 2.28 1.23 0.00 0.26 -0.09 -0.17

A 1 0.04 0.26 0.47 1.88 1.05 -0.91 -0.93 0.03 -0.01

V 1 0.09 0.32 0.32 1.48 0.97 3.14 3.03 -0.14 0.26

D 1 0.04 0.08 0.17 2.14 0.93 -0.91 -0.48 -0.41 -0.02

T 1 0.00 0.01 0.04 1.62 0.91 -0.69 -0.79 0 17 -0.07

G 0 0.05 0.21 0.48 2.03 1.08 -1.99 -1.78 0 05 -0.25

A 0 0.01 0.05 0.23 2.25 1.16 -1.25 -1.35 -0 08 0.19

I 0 0.00 0.07 0.16 2.17 1.12 -0.15 -0.14 -0.13 0.13

F 0 0.08 0.08 0.1 1 0.40 0.24 1.19 1.19 0.13 0.13

Q 0 0.00 0.08 0.09 1.91 1.04 0.07 0.62 0.08 -0.63

A 0 0.00 0.00 0.37 1.80 1.14 -1.21 -1.48 0.04 0.23

II 0 0.00 0.48 0.52 2.09 1.10 1.18 1.57 0.05 -0.45

c 0 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A

A 0 0.00 0.14 0.84 1.1 1 0.58 -1.43 -1.95 0.08 0.44

s 0 0.0 i 0.01 0.49 1.77 1.09 -1.13 -1.24 0.10 0.01

K 0 0.0 i 0.34 0.36 2.28 1.27 -1.06 0.64 -0.42 - i 27

0 0 0.00 0.00 0.00 0.14 0.08 -0.98 -0.36 0.07 -0.70

s 0 0.05 0.05 0.1 1 1.86 0.94 -0.72 -0.72 0.24 -0 23

K 0 0.00 0.04 0.06 1.94 0.88 -0.85 0.04 -0.35 -0 55

P 0 0.00 0.00 0 63 0.85 0.81 6.60 5.50 0.30 0.80

L 0 0.17 0.20 0.25 1.71 0.90 0.00 0.00 0.00 0.00



C 0 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A

C 0 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A

V I 0. ! 0.63 0.73 1.55 0.66 0.39 0.12 -0.10 0.37

A I 0.57 0.83 0.99 1.19 0.07 -1.35 -1.36 -0.08 0.09

P I 0.00 0.00 0.03 0.69 0.49 -0.28 -0.64 -0.05 0.41

V 1 0.21 0.90 0.97 1.35 0.14 -0.37 -0.30 -0.13 0.06

A 1 0.48 0.51 0.89 1.17 0.39 -0.78 -1.22 -0.07 0.52

D 1 0.00 0.00 0.00 0.99 0.74 -1.80 -1.30 -0.48 -0.02

Q 1 0.26 0.32 0.32 1.03 0.8 i 0.09 0.20 -0.14 0.03

A 1 0.00 0.00 0.51 1.07 1.03 -0.05 0.07 -0.27 0.16

L 0 0.59 0.99 1.00 1.01 0.00 0.00 0.00 0 00 0.00

L 0 0.69 0.94 0.96 0.98 0.10 0.00 0.00 0 00 0.00

C 0 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A

Q 0 0.00 0.00 0.01 1.52 0.47 -0.47 0.15 -0 20 -0.43

K 0 0.00 0.02 0.09 1.99 1.04 -0.05 0.02 0.56 -0.63

A I 0.00 0.03 0.36 0.76 0.65 -0.69 -1.33 0.07 0.58

I I 0.07 0.71 0.86 1.63 0.49 -0.83 -1.12 0.03 0.26

G 1 0.00 0.00 0.00 0.00 0.00 -0.62 0.05 -0.06 -0.62

T 1 0.00 0.00 0.07 0.72 0.24 2.59 -0.09 -0.28

F 1 0.00 0.00 0.00 0.45 0.00 0.14 0.92 -0.18 -0.61



WHAT IS CLAIMED IS:

1 A formulation comprising an isolated nutritive polypeptide, wherein the nutritive

polypeptide comprises a ratio of one or more essential amino acids to total amino acids

that is higher than the ratio of one or more essentia! amino acids to total amino acids in a

reference secreted protein at least 50 amino acids in length, wherein the nutritive

polypeptide is present in the formulation in a nutritional amount, and wherein the

formula tion is substantially free of non-comestible products.

2 . The formulation of claim 1, wherein the one or more essentia] amino acids are present in

the formulation in a nutritional amount

3. The formulation of claim I , wherein the nutritive polypeptide comprises a ratio of total

essential amino acids to total amino acids that is higher than the ratio of total essential

amino acids to total amino acids in the reference secreted protein.

4 . The formulation of claim , wherein the nutritive polypeptide comprises a ratio of a

single essential amino acid to total amino acids that is higher than the ratio of a single

essential amino acid to total amino acids in the reference secreted protein.

5 . The formulation of claim 1, wherein the nutritive polypeptide comprises a ratio of two

essential amino acids to total amino acids that is higher than the ratio of two essential

amino acids to total amino acids in the reference secreted protein.

6 . The formulation of claim I , wherein the reference secreted protein comprises a secreted

enzyme polypeptide.

7 . The formulation of claim 6, wherein the isolated nutritive polypeptide is capable of a

decreased level of the primary enzymatic activity of the secreted enzyme polypeptide

8. The formulation of claim 1, wherein the isolated nutritive polypeptide is substantially

purified from a host cell.

9 . The formulation of claim 1, wherein the solubility of the nutritive polypeptide exceeds

about lOg/i at pH 7 .

0 . The formulation of claim 1, wherein the solubility of the nutritive polypeptide exceeds the

solubility of the reference secreted protein.

1 . The formulation of claim 1, wherein the digestibility of the nutritive polypeptide has a

simulated gastric digestion half-life of less than sixty minutes

12. The formulation of claim 1, wherein the digestibility of the nutritive polypeptide exceeds

the digestibility of the reference secreted protein.



13. The formulation of claim 1, wherein the thermostability of the nutritive polypeptide

exceeds the th ermostabili ty of the reference secreted protein

14. The formulation of claim 1, wherein the nutritive polypeptide has a calculated solvation

score of -20 or less.

15. The formulation of claim 1, wherein the nutritive polypeptide has a calculated

aggregation score of 0.75 or less.

16. The formulation of claim 1, wherein the solubility and digestibility of the nutriti ve

polypeptide exceeds the solubility and digestibility of the reference secreted protein.

17. The formulation of claim 1, wherein the nutritive polypeptide has less than about 50%

homology to a known allergen

18. The formulation of claim 1, wherein the reference secreted protein is i) a protein selected

from proteins identified by UniProt Accession Numbers Q4WBW4, Q99034, A1DBP9,

Q8NJP6, A1CU44, B0Y8K2, Q4WM08, Q0CMT2, Q8NK02, A1DNL0, A CCN4

B0XWL3, Q4WFK4, A2QYR9, Q0CFP1 , Q5B2E8, A1DJQ7, A1C4H2, B0Y9G4,

B8MXJ7, Q4WBU0, Q96WQ9, A2R5N0, Q2US83, Q0CEU4, Q5BCX8, A1DBS6,

Q9HE1 8, 014405, P62694, Q06886, P13860, Q9P8P3, P62695, P07987, A1C8U0,

B0Y9E7, B8NIV9, Q4WBS Q2U2I3, Q5AR04, A1DBV1, B0YEK2, B8N7Z0,

A4DA70, A2R2S6, Q2U187, Q0CVX4, Q5AX28, A1D9S3, A1CC12, B0Y2K1,

Q4WW45, Q5AQZ4, Q99024, P29026, P29027, P69328, P69327, P36914, P23 6,

P22832, A2QHE1, CR85, B0XPE1 , B8NRX2, Q4WJJ3 , P87076, A2RAL4,

Q2UUD6, D0VKF5, Q0CTD7, Q5B5S8, A1D451, B8NJF4, A2QPK4, Q2UNR0,

Q5AUW5, B0Y7Q8, B8NP65, Q4WMU3, Q2UN12, Q0C167, Q5B6C6, A1DMR8,

B8NMR5, Q2U325, QOCUCl, Q5B0F4, A1DC16, A 1CURS, B0XM94, B8NPL7,

Q4WL79, Q2U9M7, Q5B6C7, A1DPG0, A1CA51, B0Y3M6, B8NDE2, Q4WU49,

A2R989, Q2U8Y5, Q0CAF5, Q5BB53, A1DFA8, B0Y8M8, Q4WLY1, Q5AV15,

A1DNN8, Q5BA18, B0YB65, Q4WGT3, Q0CEF3, Q5B9F2, A1DCV5, B0XPB8,

B8N5S6, Q4WR62, A5ABF5, Q2UD 7, Q0C7L4, Q5AWD4, A1D122, Q5B681,

Q5BG51, A1CCL9, Q0CB82, Q5ATH9, Q4AEG8, B0XP71, B8MYV0, Q4WRB0,

A2QA27, 000089, Q2UR38, Q0CMH8, Q5BAS1 , P29026, P29027, P48827, A1 A7,

B0Y708, P352.l , B8N106, P28296, P12547, Q00208, A1CWF3, P52750, P52754,

P79073, P52755, P41746, or P28346, ii) SEQID-45001, iii) SEQID-45029, or iv) a

fragment of i), ii) or iii) at least 50 amino acids in length.

19. The formulation of any one of claims 1-18 comprising at least .Og of nutritive

polypeptide at a concentration of at least !OOg per lkg of formulation.



20. The formulation of any one of claims 1-18, wherein the formulation is present as a liquid,

semi-liquid or gel in a volume not greater than about 500ml or as a solid or semi-solid i

a mass not greater than about 200g.

21. The formulation of claim 1, wherein the nutritive polypeptide is produced in a

recombinant organism.

22. The formulation of claim 1, wherein the nutritive polypeptide is produced by a unicellular

organism comprising a recombinant nucleic acid sequence encoding the nutritive

polypeptide.

23. The formulation of claim , wherein the formulation provides a nutritional benefit of at

least about 2% of a reference daily intake value of protein or is otherwise present in an

amount sufficient to provide a feeling of satiety when consumed by a human subject.

24. The formulation of claim 1, wherein the formulation provides a nutritional benefit of at

least about 2% of a reference daily intake value of one or more essential amino acids.

25. The formulation of claim , wherein the formulation provides a nutritional benefit of at

least about 2% of a reference daily intake value of total essential amino acids.

26. The formulation of claim 1, wherein the formulation provides at least 0 grams of

nutritive polypeptide.

27. The formulation of claim , forrnuiated for enteral administration.

28. The formulation of claim 1, wherein i) the nutritive polypeptide comprises at least about

98%, or 99%, or 99.5% or 99 9% overall sequence identity to the reference secreted

protein over the full-length of the nutritive polypeptide or the reference secreted protein,

or ii) the nutritive polypeptide comprises an ortholog of the reference secreted protein,

wherin the ortholog comprises at least about 70% overall sequence identity to the

reference secreted protein over the full-length of the nutritive polypeptide or the reference

secreted protein.

29. A food product comprising at least about 1 gram of the formulation of claim 1.

30. The formulation of claim , wherein the formulation provides a nutritional benefit per

lOOg equivalent to or greater than at least about 2% of a reference daily intake value of

protein.

3 . The formulation of claim , wherein the effective amount of the nutritive polypeptide is

lower than the effective amount of the reference secreted protein when administered to a

human subj ect

32. The formulation of claim 1, substantially free of a surfactant, a polyvinyl alcohol, a

propylene glycol, a polyvinyl acetate, a polyvinylpyrrolidone, a non-comestible polyacid



or poiyoi, a fatty alcohol, an alkylbenzyl sulfonate, an alkyl glucoside, or a methyl

paraben.

33. The formulation of claim 1, further comprising atastant, a vitamin, a mineral, or a

combination thereof.

34. The formulation of claim , further comprising a flavorant or non-nutritive poiyoi.

35. The formulation of claim 1, further comprising a nutritive carbohydrate and/or a nutritive

lipid.

36. A recombinant unicellular organism comprising a recombinant nucleic acid sequence

encoding an isolated nutritive polypeptide, wherein the nutritive polypeptide comprises a

ratio of one or more essential amino acids to total amino acids that is higher than the ratio

of one or more essential amino acids to total amino acids in a reference secreted protein at

least 50 amino acids in length.

37. The recombinant unicellular organism of claim 36, wherein nutritive polypeptide is

secreted from the unicellular organism.

38. A method of formulating a nutritive product, comprising d e steps of providing a

composition comprising an effective amount of an isolated nutritive polypeptide, wherein

the nutritive polypeptide comprises a ratio of one or more essential amino acids to total

amino acids that is higher than the ratio of one or more essential amino acids to tota

amino acids in a reference secreted protein at least 50 amino acids in length, wherein the

nutritive polypeptide is present in the composition at a concentration of at least mg of

nutritive polypeptide per gram of the composition, and combining the composition with at

least one food component, thereby formulating the nutritive product

39. The method of claim 38, wherein the food component comprises a flavorant, a tastant, an

agriculturally-derived food product, a vitamin, a mineral, a nutritive carbohydrate, a

nutritive lipid, a binder, a filler or a combination thereof, wherein the nutritive product is

comestible, and wherein the nutritive product comprises at least l.Og of nutritive

polypeptide at a concentration of at least lOOg per g of nutriti ve product, and wherein

the nutritive product is present as a liquid, semi-liquid or gel in a volume not greater than

about 500ml or as a solid or semi-solid in a mass not greater than about 200g

40. A method of selecting a nutritive composition for administration to a human subject who

can benefit from same, the method comprising: identifying a minimal essential amino

acid nutritive need in the subject; calculating an essential amino acid content score

required to meet the minimal essential amino acid nutritive need; and providing a



nutritive composition comprising an effective amount of a nutritive polypeptide, wherein

the nutritive composition has at least the required essential amino acid content score

4 . A method of selecting a nutritive composition for administration to a human subject who

can benefit from same, the method comprising: identifying a maximal essential amino

acid nutritive need in the subject; calculating an essential amino acid content score

required to not exceed the maximal essential amino acid nutritive need; and providing a

nutritive composition comprising an effective amount of a nutritive polypeptide, wherein

the nutritive composition has no greater than the required essential amino acid content

score.

42. A method of treating a disease, disorder or condition characterized or exacerbated by

protem mamourisbment in a human subject in need thereof, comprising the step of

administering to the human subject a nutritive formulation in an amount sufficient to treat

such disease, disorder or condition, wherein the nutritive formulation comprises a

nutritive polypeptide and an agriculturally-derived food product, wherein the nutritive

polypeptide comprises a ratio of one or more essential amino acids to total amino acids

that is higher than the ratio of one or more essential amino acids to total amino acids in a

reference secreted protein at least 50 amino acids in length.

43. The method of claim 42, wherein the huma subject is an elderly subj ect

44. The method of claim 42, wherein the human subject is a child under 8 years old

45 The method of claim 42, wherein the human subject is a pregnant subject or lactating

female subject.

46. The method of claim 42, wherein the huma subject is an adult between 18 years old and

about 65 years old.

47. The method of claim 42, wherein the human subject is an adult suffering from or at risk

of developing obesity, diabetes, or cardiovascular disease.

48. A method of improving the nutritional status of a human subject, comprising

administering to the subject an effective amount of a nutritive formulation comprising an

agriculturally-derived food product and an isolated nutritive polypeptide, wherein the

nutritive polypeptide comprises a ratio of one or more essential amino acids to total

amino acids that is higher than the ratio of one or more essential amino acids to total

amino acids in a reference secreted protein at least 50 amino acids in length

49. An engineered protein comprising: a sequence of at least 20 amino acids that comprise an

altered amino acid sequence compared to the amino acid sequence of a reference secreted

protein and a ratio of essential amino acids to total amino acids present in the engineered



protein higher than the ratio of essential amino acids to total amino acids present in the

reference secreted protein.

50. The engineered protein of claim 49, comprising at least one essential amino acid residue

substitution of a non-essential amino acid residue in the reference secreted protein.

51. The engineered protein of claim 49, comprising i) at least one Arginine (Arg) or

Giutamine (Giu) amino acid residue substitution of a no -Arginine (Arg) or on

Glutamine (Giu) amino acid residue in the reference secreted protein, ii) at least one

phenylalanine (Phe) amino acid residue substitution of a iion-Phe amino acid residue in

the reference secreted protein, or iii) a combination thereof.

52. The engineered protein of claim 49, comprising i) at least one leucine (Leu) amino acid

residue substitution of a non-Leu amino acid residue in the reference secreted protein, ii)

at least one isoleucine (ile) amino acid residue substitution of a non-lie amino acid

residue in the reference secreted protein, or iii) a combination thereof.

53. The engineered protein of claim 49, comprising at least one valine (Val) amino acid

residue substitution of a non-Val amino acid residue in the reference secreted protein.

54. The engineered protein of claim 49, comprising at least one threonine (Thr) amino acid

residue substitution of a non-Thr amino acid residue in the reference secreted protein.

55. The engineered protein of claim 49, comprising at least one lysine (Lys) amino acid

residue substitution of a non-Lys amino acid residue in the reference secreted protein.

56. The engineered protein of claim 49, comprising at least one methionine (Met) amino acid

residue substitution of a non-Met amino acid residue in the reference secreted protein.

57. The engineered protein of claim 49, comprising at least one histidine (His) amino acid

residue substitution of a non-His amino acid residue in the reference secreted protein.

58. The engineered protein of claim 49, wherein the amino acid residue substitution is at an

amino acid position with a per amino acid position entropy of at least .5.

59. The engineered protein of claim 49 wherein the difference in total folding free energy

between the reference secreted protein and the engineered protein is less than or equal to

0.5.

60. An engineered protein comprising at least one essential amino acid residue substitution of

a non-essential amino acid residue in a reference secreted protein at a position with a

position entropy of at least 1.5.

61. The engineered protein of claim 49, wherein the reference secreted protein is a naturally

occurring protein.



62. The engineered protein of claim 49, wherein the engineered protein is secreted from a

compatible microorganism when expressed therein

63. The engineered protein of claim 62 , wherein the microorganism is the same genus as the

microorganism in which the reference secreted protein naturally occurs

64. The engineered protein of claim 62, wherein the microorganism is a heterotroph.

65. The engineered protein of claim 62, wherein the microorganism is photosynthetic.

66. The engineered protein of claim 65, wherein the photosynthetic microorganism is a

cyanobacterium

67. An isolated engineered protein comprising a sequence of at least 20 amino acids that

comprise an altered amino acid sequence compared to the amino acid sequence of a

reference secreted protein and a ratio of essential amino acids to total amino acids present

in the engineered protein higher than the ratio of essential amino acids to total amino

acids present in the reference secreted protein.

68. A formulation comprising a nutritional amount of the isolated engineered protein of claim

67

69. The formulation of claim 68, wherein the formulation is substantially free of non-

comestible products.

70. The formulation of claim 68, wherein the amino acid sequence of the engineered protein

is at least 40%, 45%, 50%», 55%, 60%, 65%, 70%, 75%, 80%, 85%, 86%, 87%, 88%,

89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 99 5% homologous to

the reference secreted protein

71. The formulation of claim 68, wherein the amino acid sequence of the engineered protein

is at least 40%, 45%, 50%», 55%, 60%, 65%, 70%, 75%, 80%, 85%, 86%, 87%, 88%,

89% , 90%, 91%, 92%, 93%, 94%, 95%, 96%», 97%, 98%, 99%, or 99 5% identical to the

reference secreted protein.

72. The formulation of claim 68, wherein at least 2 non-essential amino acid residues in the

reference secreted protein are substituted by essential amino acid residues.

73. The formulation of claim 68, wherein from about 5 to about 50 non-essential amino acid

residues in the reference secreted protein are substituted by essential amino acid residues

74. The formulation of claim 68, wherein at least about 1% of one or more non-essential

amino acid residues i the reference secreted protein are substituted by one or more

essential amino acid residues.



75. The formulation of claim 68, wherein at least about 1.5% of one or more non-essential

amino acid residues in the reference secreted protein are substituted by one or more

essential amino acid residues.

76. The formulation of claim 68, wherein at least about 2% of one or more non-essential

amino acid residues in the reference secreted protein are substituted by one or more

essential amino acid residues.

77. The formulation of claim 68, wherein at least about 3% of one or more non-essential

amino acid residues in the reference secreted protein are substituted by one or more

essential amino acid residues.

78. The formulation of claim 68, wherein at least about 4% of one or more non-essential

ami o acid residues in the reference secreted protein are substituted by one or more

essential amino acid residues.

79. The formulation of claim 68, wherein the reference secreted protein is native to an

organism of a genus selected from Aspergillus, Trichoderma, Penicillium, Thermomyces,

Kluyveromyces, Chrysosporium, Myceliopthora, Acremonium, Fusarium, Tramefes, and

Rhizopus.

80. The formulation of claim 68, wherein the reference secreted protein is native to a

microorganism selected from Escherichia coli, Bacillus subtilis, Saccharomyces

cerevisiae, Pichia pastoris, Corynebacterium species, Bacillus amyloliquefaciens,

Bacillus licheniformis, Synechocystis species, and Synechococcus species.

8 . The formulation of claim 68, wherein the reference secreted protein is a protein selected

from the proteins listed in Appendix A.

82. The formulation of claim 68, wherein the reference secreted protein is selected from SEQ

D NOS: 1-9.

83. The formulation of claim 68, wherein the reference secreted protein comprises a

consensus sequence for a fold selected from cellulose binding domain, carbohydrate

binding module, fibronectin type II domain, and hydrophobic

84. The formulation of claim 68, wherein the reference secreted protein is a protem selected

from proteins identified by UniProt Accession Numbers Q4WBW4, Q99034, A1DBP9,

Q8NJP6, A1CU44, B0Y8K2, Q4WM08, Q0CMT2, Q8N 02 AIDNLO, A1CCN4,

B0XWL3, Q4WFK4, A2QYR9, QOCFPl, Q5B2E8, A1DJQ7, A1C4H2, B0Y9G4,

B8MXJ7, Q4WBU0, Q96WQ9, A2R5N0, Q2US83, Q0CEU4, Q5BCX8, A1DBS6,

v U. .. 014405, P62694, Q06886, P13860, Q9P8P3, P62695, P07987, A1C8U0,

B0Y9E7, B8NIV9, Q4WB , Q2 2 , Q5AR04, A1DBV1, B0YEK2, B8N7Z0,



A4DA70, A2R2S6, Q2UI87, Q0CVX4, Q5AX28, A1D9S3, A1CC12, B0Y2K1,

Q4WW45, Q5AQZ4, Q99024, P29026, P29027, P69328, P69327, P369I4, P23I76,

P22832, A2QHE1, A1CR85, ΒΟΧΡΕ ί , B8NRX2, Q4WJJ3 , P87076, A2RAL4,

Q2UUD6, D0VKF5, Q0CTD7, Q5B5S8, A D4 , B8NJF4, A2QPK4, Q2UNR0,

Q5AUW5, B0Y7Q8, B8NP65, Q4WMU3, Q2UN12, Q0CI67, Q5B6C6, A1DMR8,

B8NMR5, Q2U325, Q0CUC1, Q5B0F4, A1DC16, A 1CURS, B0XM94, B8NPL7,

Q4WL79, Q2U9M7, Q5B6C7, A1DPG0, A1CA51 , B0Y3M6, B8NDE2, Q4WU49,

A2R989, Q2U8Y5, Q0CAF5, Q5BB53, A1DFA8, B0Y8M8, 4 .Y ! .. Q5AV15,

A1DNN8, Q5BA18, B0YB65, Q4WGT3, Q0CEF3, Q5B9F2, !! Y5. B0XPB8,

B8N5S6, Q4WR62, A5ABF5, Q2UDK7, QGC7L4, Q5AWD4, A1D122, Q5B681,

Q5BG51, A1CCL9, Q0CB82, Q5ATH9, Q4AEG8, B0XP71 , B8MYV0, Q4WRB0,

A2QA27, 000089, Q2UR38, Q0CMH8, Q5BAS1, P29026, P29027, P48827, A1CIA7,

B0Y708, P3521 1, B8N106, P28296, P12547, Q00208, A1CWF3, P52750, P52754,

P79073, P52755, P41746, and P28346.

85. The engineered protein of claim 49, wherein the engineered protein further comprises

polypeptide tag for affinity purification.

86. The engineered protein of claim 85, wherein the tag for affinity purification comprises a

polyhistidine-tag.

87. The formulation of claim 68, wherein the engineered protein has a net absolute per amino

acid charge of at least 0.05 at p 7.

88. The formulation of claim 68, wherein the engineered protein has a net absolute per amino

acid charge of at least 0.10 at pH 7

89. The formulation of claim 68, wherein the engineered protein has a net absolute per amino

acid charge of at least 0.15 at pH 7 .

90. The formulation of claim 68, wherem the engineered protein has a net absolute per amino

acid charge of at least 0.20 at pH 7 .

91. The formulation of claim 68, wherein the engineered protein has a net absolute per amino

acid charge of at least 0.25 at pH 7 .

92. The formulation of claim 68, wherein the engineered protein has a net positive charge at

pH 7.

93. The formulation of claim 68, wherein the engineered protein has a net negative charge at

pH 7 .

94. The formulation of claim 68, wherein the engineered protein is digestible.



95. The formulation of claim 68, wherein the engineered protein comprises a protease

recognition site selected from a pepsin recognition site, a trypsin recognition site, and a

chymotrypsin recognition site, or wherein the engineered protein comprises an increased

ratio of a protease recognition site selected from a pepsin recognition site, a trypsin

recognition site, and a chymotrypsin recognition site relative to a reference secreted

protein.

96. An isolated nucleic acid comprising a nucleic acid sequence that encodes the engineered

protein of claim 49.

97. The isolated nucleic acid according to claim 96, further comprising an expression control

sequence operatively linked to the nucleic acid sequence that encodes an engineered

protein.

98. A vector comprising a nucleic acid sequence that encodes the engineered protein of claim

49.

99. The vector of claim 98, further comprising an expression control sequence operatively

linked to the nucleic acid sequence that encodes an engineered protein

100. A recombinant microorganism comprising at least one of a) a nucleic acid according

to any one of claims 96 and 97 and b) a vector according to any one of claims 98 and 99.

101 . method of making an engineered protein comprising culturmg the recombinant

microorganism of claim 00 under conditions sufficient for production of the engineered

protein by the recombinant microorganism.

102 . The method of claim 101, further comprising isolating the engineered protein from

the culture.

103. The method of claim 101, wherein the engineered protein is soluble.

104. The method of claim 101, wherein the engineered protein is secreted by the cultured

recombinant microorganism and the engineered protein is isolated from the culture

medium.

05. A nutritive composition comprising the engineered protein of claim 49 and at least

one second component

106. The nutritive composition of claim 05, wherein the second component is selected

from a protein, a polypeptide, a peptide, a free amino acid, a carbohydrate, a fat, a mineral

or mineral source, a vitamin, and an excipient.

07. The nutritive composition according to claim 105, wherein the second component is a

protein.



08 The nutritive composition according to claim 107, wherein the protein is an

engineered protein.

109. The nutritive composition according to claim 05 wherein the second component is

one or more free amino acids selected from the essential amino acids.

0 . The nutritive composition according to claim 105, wherein the second component is

one or more free amino acids selected from branch chain amino acids.

1. The nutritive composition according to claim 1 0, wherein the second component is

Leu.

. The nutritive composition according to claim 05, wherein the second component is

an excipient.

113. The nutritive composition according to clai 12, wherein the excipient is selected

from the group consisting of a buffering agent, a preservative, a stabilizer, a binder, a

compaction agent, a lubricant a dispersion enhancer, a disintegration agent, a flavoring

agent, a sweetener, and a coloring agent.

114. A nutritive composition according to claim 105, wherein the nutritive composition is

formulated as a liquid solution, slurry' , suspension, gel, paste, powder, or solid.

1 5 . A method of making a nutritive composition, comprising providing the engineered

protein according to claim 49 and combining the engineered protein with second

component.

116. The method according to clai 1 5, wherein the second component is selected from a

protein, a polypeptide, a peptide, a free amino acid, a carbohydrate, a fat, a mineral or

mineral source, a vitamin, and an excipient

17. The method according to claim 115, wherein the second component is a protein.

118. The method according to claim 117, wherein the protein is an engineered protein.

19 . A method of maintaining or increasing of muscle mass, muscle strength, and

functional performance in a subject, the method comprising providing to the subject a

sufficient amount of the engineered protein of claim 49, a nutritive composition according

to claim 105, or a nutritive composition made by a method according to claim 15.

120. A method of maintaining or achieving a desirable body mass index in a subject, the

method comprising providing to the subject a sufficient amount of the engineered protein

of claim 49, a nutritive composition according to claim 105, or a nutritive composition

made by a method according to claim 5 .

121. The method of claim 1 9 or 120, wherein d e subject is elderly, critically-medically

ill, or suffering from protein-energy malnutrition.



122. The method of claim 1 9 or 120, wherein the engineered protein of claim 49, the

nutritive composition according to claim 05, or the nutritive composition made by a

method according to claim 115 is consumed by the subject in coordination with

performance of exercise.

123. A method of providing protein to a subject with protein-energy malnutrition, the

method comprising providing to the subject a sufficient amount of engineered protein of

claim 49, a nutritive composition according to claim 105, or a nutritive composition made

by a method according to claim 1 5 .

124. The method of claim 123, wherein the engineered protein of claim 49, the nutritive

composition of claim 105, or the nutritive composition made by the method of claim 115

is consumed by the subject by an oral, enteral, or parenteral route.

125. A method of making an engineered protein, comprising:

a) providing a reference secreted protein, b) identifying a set of amino acid positions of

the reference secreted protein to mutate to impro ve the nutriti ve content of the protein,

and c) synthesizing the engineered protein comprising the target amino acid

substitutions.

126. The method of claim 125, wherein the amino acid substitutions are encoded by a

degenerate codon capable of i) encoding a plurality of desired amino acids, or ii) not

encoding one or more undesired amino acids.

127. The method of claim 126, wherein the plurality of desired amino acids are enriched

for one or more amino acids.

128. The method of claim 127, further comprising d) selecting an engineered protein

comprising the amino acid substitutions.

129. The method of claim 125, wherein the reference secreted protein is i) native to a

member of a genus selected from Aspergillus, Trichoderma, Penicillium, Chrysosporium,

Myceliopthora, Acremonium, Fusarium, Trametes, and Rhizopiis, ii) native to a

microorganism selected from Escherichia coli, Bacillus suhtilis, Saccharomyces

cerevisiae, Pichia pastoris, Corynebacterium species, Synechocystis species, and

Synechococcus species, or iii) is a protein listed in Appendix A.

130. The method of claim 125, wherein the reference secreted protein comprises a

consensus sequence for a fold selected from a cellulose binding domain, carbohydrate

binding module, fibronectin type I I domain, and hydrophobin.

131. The method of claim 125, wherein identifying the set of amino acid positions of the

reference secreted protein to mutate to improve the nutritive content of the protein



comprises determining at least one parameter selected from amino acid likelihood

(AALike), amino acid type likelihood (AATLike), position entropy (SpOS) , amino acid

type position entropy (SAATPOS) relative free energy of folding (AAG id) , and secondary

structure identity (LoopID) for a plurality of amino acid positions of the reference

secreted protein.

132. The method of claim 125, wherein a combination of parameters selected from:

(A) AAlike and G d, (B) AATlike and Gfo , (C) AAlike, AA T like, and ∆ ∆

(D) S and AAG {M> (E) S A A and A G A>(F) LoopID and AAG fo d (G) AAlike,

∆∆ ί , and LoopID, (H) AAlike, AATlike, ∆ ∆ & , and LoopID, (!) AATlike, ∆ ∆ & ,

and LoopID, (J) S , G foid, and LoopID, and ( ) SAAT S, ∆ & , and LoopID is

determined for a plurality of amino acid positions of the reference secreted protein,

133. The method of claim 125, further comprising ranking the plurality of amino acid

positions of the reference secreted protein on the basis of the parameter and mutating the

amino acids at positions having at least a threshold parameter value.

134. The method of claim 125, wherein the engineered protein is synthesized in vivo.

35. A library comprising a plurality of recombinant nucleic acid sequences encoding

nutritive polypeptide variants, wherein each nutritive polypeptide variant comprises a

ratio of one or more essentia] amino acids to total amino acids that is higher than the ratio

of one or more essential amino acids to total amino acids in a reference secreted protein at

least 50 amino acids in length,

136. A population of recombinant unicellular organisms comprising the library of claim

135.

137. The isolated nutritive polypeptide variants secreted from the population of claim 136.

138. Isolated fragments of the nutritive polypeptide variants of claim 137, wherein the

fragments are suitable for analysis by mass spectrometry.

139. A device comprising the population of claim 136, wherein two or more individual

recombinant unicellular organisms containing unique polypeptide variants are spatially

separated.

40 The device of claim 139, wherein secreted nutritive polypeptide variants are capable

of being identified.
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item l.c of the first sheet)

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search
carried out on the basis of a sequence listing filed or furnished:

(means)

on paper

in electronic form

b. (time)

in the international application as filed

□ together with the international application in electronic form

I subsequently to this Authority for the purposes of search

2. I In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2009)



Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. □ Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

□ Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos. : 1 0 4 - 2 - 2 2 . d 2
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linked a s to form a single general inventive
concept under PCT Rule 13.1 . In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-35 and 38-39, drawn to a formulation comprising a n isolated nutritive polypeptide, and a method of formulating said
nutritive polypeptide.

Group II: Claims 36-37 and 135-140, drawn to a recombinant unicellular organism or library comprising a recombinant nucleic acid

Group III: Claims 40-48, drawn to a method of selecting a nutritive composition for administration to a human subject based on the
subject's essential amino acid nutritive need and on the subject's malnutrition status.

—please see continuation on extra sheet —

A s all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

□ A s all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

□ A s only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4 . N o required additional search fees were timely paid by the applicant. Consequently, this international search report
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-35 and 38-39

The additional search fees were accompanied by the applicant's protest and, where applicable, the

□ payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest

□ fee was not paid within the time limit specified in the invitation.

N o protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



Continuation of:
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Group IV+: Claims 49-99, 105-120 and 123, drawn to an engineered protein, a formulation comprising an engineered protein, a nucleic
acid sequence encoding an engineered protein, a vector comprising said nucleic acid sequence, a nutritive composition comprising an
engineered protein and a method of providing said engineered protein to a subject. The first invention in Group IV+ is limited to an
engineered protein comprising a sequence of at least 20 amino acids that comprise an altered amino acid sequence. It is believed that
claims 49-67 and 85-86 read on this first named invention. [Note that claims 68-84 and 87-95 are drawn to a formulation comprising an
isolated engineered protein; claims 96-99 are drawn to a nucleic acid sequence and vector encoding an engineered protein; claims 105-

18 are drawn to a nutritive composition and method of making said composition; claims 119-120 and 123 are drawn to method of
providing an engineered protein to a subject]. Applicants must indicate, if applicable, the claims which read on the first named invention
if different than what was indicated above for this group. Failure to clearly identify how any paid additional invention fees are to be
applied to the "+" group(s) will result in only the first claimed invention to be searched/examined. Another exemplary election would be:
a formulation comprising an isolated engineered protein, i.e. claims 68-84 and 87-95.

Group V: Claims 125-134, drawn to a method of mutating a protein sequence to obtain an engineered protein.

The inventions listed as Groups I, II, III, IV+, and V do not relate to a single general inventive concept under PCT Rule 13.1 because,
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features

Group I requires a formulation comprising an isolated nutritive polypeptide, not required by Groups ll-V.

Group II requires a recombinant unicellular organism or library, not required by Groups I, III, IV+ and V.

Group III requires the selection of a nutritive composition for administration to a human subject based on the subject's essential amino
acid nutritive need, not required by Groups I, II, IV+ and V .

Group IV+ requires a composition comprising an engineered protein or nucleic acid coding therefore, not required by Groups I , II, III and
V.

Group V requires the method steps of mutating a reference secreted protein to obtain an engineered protein, not required by Groups I-
IV+.

Common Technical Features

The feature shared by Groups I, II, III, IV+, and V is a nutritive composition comprising a protein having an essential amino acid.
However, this shared technical feature does not represent a contribution over prior art, because the shared technical feature is taught by
US 2005/0010973 A 1 to Rao et al. (hereinafter 'Rao'). Rao discloses seeds that can be used food and/or feed compositions, where the
seeds have higher levels of essential amino acid than wild type species of the same seeds (para [0022]-[0023]). As the technical feature
was known in the art at the time of the invention, this cannot be considered a special technical feature that would otherwise unify the
groups.

The feature shared by Groups I, II, and IV+ is a polypeptide that comprises a ratio of one or more essential amino acids to total amino
acids that is higher than the ratio of one or more essential amino acids to total amino acids in a reference secreted protein at least 50
amino acids in length. However, this shared technical feature does not represent a contribution over Rao, which teaches a polypeptide
that comprises a ratio of one or more essential amino acids to total amino acids that is higher than the ratio of one or more essential
amino acids to total amino acids in a reference protein (para [0026] - "It is an object of the present invention to provide expression of the
present chymotrypsin inhibitor derivatives in plants to provide higher percentages of essential amino acid in plants than wild type plants,"
higher percentage of essential amino acid is equivalent to higher ratio of essential amino acid to total amino acids), wherein the .
reference protein is at least 50 amino acids in length (para [0029] - "methods for increasing the nutritional value of a protein by altering a
CI-2-like polypeptide to enhance its nutritional value by substituting essential amino acids at positions corresponding to 1, 8, 11, 17, 18,
19, 20, 22, 23, 3 1, 34, 38, 40, 41, 47, 49, 56, 58, 59, 60, 61, 62, 63, 65, 67, 69, 73, 75, 76, 78, 79, 81, 82," indicating that the reference
protein that is altered is at least 82 amino acids in length). Rao does not specifically teach that the reference protein is a secreted
protein, but does teach use of the protein in a nutritive composition (para [0022]-[0023] food or fee compositions) and that the protein
can be fused to a peptide that facilitates secretion of the protein from a cell (para [0223]- "a transit sequence, a transit peptide, a signal
peptide"). Since a secreted protein would be easier to isolate and purify for incorporation into a nutritive composition, one of ordinary skill
in the art would have found it obvious that the reference protein that is modified by the method of Rao can be a secreted protein. As the
technical feature was known in the art at the time of the invention, this cannot be considered a special technical feature that would
otherwise unify the groups.

The feature shared by Groups I, III, and IV+ is a human nutritive formulation and administering to the human subject the nutritive
formulation in an amount sufficient to treat a disease, disorder or condition. However, this shared technical feature does not represent a
contribution over prior art, because the shared technical feature is obvious in view of Rao in view of US 2006/0088574 A 1 to Manning et
al. (hereinafter 'Manning'). As previously discussed, Rao teaches a nutritive composition comprising a protein having an essential amino
acid (para [0022]-[0023] modified seeds that have higher levels of essential amino acid, where the seeds that can be used in food and/or
feed compositions). Rao does not specifically teach a human nutritive formulation and administering to the human subject the nutritive
formulation in an amount sufficient to treat such disease, disorder or condition. However, such formulations and methods were known in
the art, as evidenced by Manning, which discloses a human nutritive formulation (abstract, para [01 17]) and administering to the human
subject the nutritive formulation in an amount sufficient to treat a disease, disorder or condition (para [01 18] - "The nutritional
supplements of the invention are designed to assist in the dietary prevention, management and control of borderline diabetes, diabetes,
—continued on next extra sheet—
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other glucose intolerance, cardiovascular disease, and other adverse health conditions"; para [01 53] - "administering to the human a
nutritional supplement of the invention in an amount that is effective for providing one or more nutritional, medical and/or other health
benefits to the human"). It would have been obvious to one of ordinary skill in the art to formulate and administer the composition of Rao
as a human nutritive formulation as disclosed by Manning, because Rao teaches use of its composition in a feed or food composition for
dietary use in animals. As the technical feature was known in the art at the time of the invention, this cannot be considered a special
technical feature that would otherwise unify the groups.

The feature shared by Groups II and IV+ is a recombinant nucleic acid encoding a nutritive polypeptide. However, this shared technical
feature does not represent a contribution over Rao which discloses a nutritive polypeptide (para [0022]-[0023], [0026]) and a vector
comprising a nucleic acid encoding the nutritive polypeptide that can be expressed in a host cell (para [0168]). As the technical feature
was known in the art at the time of the invention, this cannot be considered a special technical feature that would otherwise unify the
groups.

The feature shared by Groups IV+ and V is an engineered protein. However, this shared technical feature does not represent a
contribution over Rao, which teaches an engineered protein (para [0207] - "CI-2 Engineering"; para [0212] - "engineered CI-2 containing
2 1 lysine residues (25.3%)"). As the technical feature was known in the art at the time of the invention, this cannot be considered a
special technical feature that would otherwise unify the groups.

The feature shared by Group IV+ is an engineered protein comprising: a sequence of at least 20 amino acids that comprise an altered
amino acid sequence compared to the amino acid sequence of a reference secreted protein and a ratio of essential amino acids to total
amino acids present in the engineered protein higher than the ratio of essential amino acids to total amino acids present in the reference
secreted protein. However, this shared technical feature does not represent a contribution over Rao, which teaches an engineered
protein comprising a sequence of at least 20 amino acids that comprise an altered amino acid sequence compared to the amino acid
sequence of a reference protein (para [0207] - "CI-2 Engineering"; para [0212] - "engineered CI-2 containing 2 1 lysine residues
(25.3%)"; para [0029] - "methods for increasing the nutritional value of a protein by altering a CI-2-like polypeptide to enhance its
nutritional value by substituting essential amino acids at positions corresponding to 1, 8, 11, 17, 18, 19, 20, 22, 23, 3 1, 34, 38, 40, 4 1,
47, 49, 56, 58, 59, 60, 6 1, 62, 63, 65, 67, 69, 73, 75, 76, 78, 79, 8 1, 82"), and a ratio of essential amino acids to total amino acids
present in the engineered protein higher than the ratio of essential amino acids to total amino acids present in the reference protein
(para [0026] - "It is an object of the present invention to provide expression of the present chymotrypsin inhibitor derivatives in plants to
provide higher percentages of essential amino acid in plants than wild type plants," higher percentage of essential amino acid is
equivalent to higher ratio of essential amino acid to total amino acids). ao does not specifically teach that the reference protein is a
secreted protein, but does teach use of the protein in a nutritive composition (para [0022]-[0023] food or feed compositions) and that the
protein can be fused to a peptide that facilitates secretion of the protein from a cell (para [0223]- "a transit sequence, a transit peptide, a
signal peptide"). Since a secreted protein would be easier to isolate and purify for incorporation into a nutritive composition, one of
ordinary skill in the art would have found it obvious that the reference protein that is modified by the method of Rao can be a secreted
protein. As the technical feature was known in the art at the time of the invention, this cannot be considered a special technical feature
that would otherwise unify the groups.

Another feature shared by Group IV+ is a method of providing to a subject a sufficient amount of an engineered protein or nutritive
composition comprising said protein, wherein the method maintains or increases muscle mass, muscle strength, and functional
performance, maintains or achieves a desirable body mass index, or addresses a protein-energy malnutrition. However, this shared
technical feature does not represent a contribution over prior art, because the shared technical feature is obvious over Rao in view of US
2005/0153019 A 1 to Fuchs et al. (hereinafter 'Fuchs'). As previously discussed, Rao teaches an engineered protein (para [0207], [0212])
and nutritive composition comprising said protein (para [0022]-[0023] food or feed compositions). Rao does not specifically teach
providing said engineered protein or nutritive composition to a subject a sufficient amount of an engineered protein or nutritive
composition comprising said protein, wherein the method maintains or increases muscle mass, muscle strength, and functional
performance, maintains or achieves a desirable body mass index, or addresses a protein-energy malnutrition. Fuchs teaches a method
of providing a sufficient amount of a protein in a nutritive composition to a subject (para [0009]), wherein the method maintains or
increases muscle mass, muscle strength, and functional performance (para [001 1] - "method of preventing muscle loss in an individual
at risk of same is provided"; para [0012] - "method for accelerating muscle mass recovery in an individual is provided"), maintains or
achieves a desirable body mass index (para [0022] - "the composition has a beneficial effect in persons requiring a nutritional
supplement such as those suffering from muscle mass depletion and/or with limited appetite ... Remarkably, the composition enables
such persons to retain or regain their strength quickly and therefore helps aid recovery of a convalescing patient," prevents muscle
wasting in convalescing patient thereby maintaining or recovering desirable body mass index), or addresses a protein-energy
malnutrition (para [0060] - "Therefore the nutritional supplement may be used to provide supplemental nutrition to elderly and sick and
convalescing patients who are prone to anorexia and/or protein-energy malnutrition"). It would have been obvious to one of ordinary skill
in the art to formulate and administer the engineered protein and nutritive composition of Rao as part of a method to maintain or
increase muscle mass, muscle strength, and functional performance, maintain or achieves a desirable body mass index, or address a
protein-energy malnutrition as taught by Fuchs, because the method of Fuchs calls for an edible protein source and Rao teaches use of
its composition in a feed or food composition for dietary use in animals. As the technical feature was known in the art at the time of the
invention, this cannot be considered a special technical feature that would otherwise unify the groups.

Groups I, II, III, IV+, and V therefore lack unity of invention under PCT Rule 13 because they do not share a same or corresponding
special technical feature.
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