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Need to validate peptide assignments to
MS/MS spectra

Statistical approach to validation
Running PeptideProphet software
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Most search results are wrong

[M+2H]2+/[M+3H]3+ uncertainty (LCQ)
Non-peptide noise

Incomplete database

— e.g. post-translational modifications
Multiple precursors

Limitation of database search algorithm



Validation of Peptide Assighments

In the past, a majority of analysis time was devoted
to identifying the minority of correct search results
from the majority of incorrect results

Required manual judgment
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Need for Objective Criteria

Manual scrutiny of search results is not
practical for large datasets common to high
throughput proteomics

As an alternative to relying on human judgment,
many research groups employ search scores
and properties of the assigned peptides to
discriminate between correct and incorrect
results



Traditional Filtering Criteria




Traditional Filtering Criteria

Each Mascot search result has:

— lonscore, ldentityscore, Homologyscore, NTT
(number of tryptic termini)

Accept all results that satisfy:
lonscore > ldentityscore (NTT = 2)



Traditional Filtering Criteria

Each Mascot search result has:

— lonscore, ldentityscore, Homologyscore, NTT
(number of tryptic termini)

Accept all results that satisfy:
lonscore > Identityscore (NTT = 2)
lonscore > Homologyscore



Traditional Filtering Criteria

Each Mascot search result has:

— lonscore, ldentityscore, Homologyscore, NTT
(number of tryptic termini)

Accept all results that satisfy:
lonscore > Identityscore (NTT = 2)
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Traditional Filtering Criteria

Each Mascot search result has:

— lonscore, ldentityscore, Homologyscore, NTT
(number of tryptic termini)

Accept all results that satisfy:
lonscore > Identityscore (NTT = 2)
lonscore > Homologyscore (NTT = 2)
lonscore = 30



Traditional Filtering Criteria

Each Mascot search result has:

— lonscore, ldentityscore, Homologyscore, NTT
(number of tryptic termini)

Accept all results that satisfy:
lonscore > ldentityscore (NTT = 2)

lonscore > Homologyscore (NTT = 2)
lonscore = 30 (NTT = 2)



Problems with Traditional Filtering

Different research groups use different
thresholds

Divides data into correct and incorrect- no In
between

Unknown error rates (fraction of data passing
filter that are incorrect)

Unknown sensitivity (fraction of correct results
passing filter)

Appropriate threshold may depend on database,
mass spectrometer type, sample, etc.



Use of Forward/Reverse Database to
Estimate False Positive Error Rates

Do search against single Forward/Reverse database
containing usual entries along with their sequence-
reversed counterparts

Forward and Reverse protein sequences each
comprise 50% of the database peptides

Incorrect results, taken at random from the database,
are predicted to correspond with Reverse protein
sequences on average 50% of the time

Number of incorrect results passing any score filter
calculated as twice the number of accepted results
corresponding to Reverse proteins

Search takes twice as long



Use of Separate Forward and Reverse
Database Searches

Do searches against Forward and Reverse
databases separately

Number of incorrect results in Forward search
passing any score filter calculated as the number
of results passing the same filter applied to the
Reverse search

Gives an overestimate of the number of incorrect
results passing a filter since compares the
Reverse search which has no correct results with
the Forward search which may have up to 100%
correct results

Results of 2 searches must be analyzed in parallel



Statistical Approach

Use search scores and properties of the
assigned peptides to compute a probability that
each search result is correct

Desirable model properties:

— Accurate
— High power to discriminate correct and incorrect
results

— Robust



Training Dataset

Want dataset of Mascot search results for which
the true correct and incorrect peptide
assignments are known

Sample of 18 control proteins (bovine, yeast,
bacterial)

Collect ~40,000 MS/MS spectra, and search
using Mascot vs. a Drosophila database
appended with sequences of 18 control proteins
and common sample contaminants



Training Dataset

Sort/Restore: Apply filtering below .. no sort or restore
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Derive Discriminant Function

Derive single search score best at discriminating
correct from incorrect search results

— Generally, can combine together multiple
search engine scores, when available, into
single linear combination score using Linear
Discriminant Function Analysis (e.qg.
SEQUEST’s Xcorr, DeltaCn, and SpRank)

— Use search engine score directly if only one

Derive separately for search results of each
parent ion charge (1+, 2+, and 3+)



Mascot Discriminant Function

Use (lonscore — Identityscore)
difference

Secondarily, use (lonscore —
Homologyscore) difference to
penalize some predominantly
Incorrect results and improve
discrimination

More Correct

More
Incorrect

lonscore - ldentityscore

lonscore - ldentityscore

More \\More Correct

Incorrect

More
Incorrect

lonscore - Homologyscore




Mascot Discriminant Function

In particular, use the (lonscore — Identityscore)
difference adjusted for the Average Identityscore in
the dataset for given parent ion charge

Require (lonscore — Identityscore) not exceed
m*(lonscore — Homologyscore) + b + err, where m, b,
and err are correlation parameters learned from the
data for each parent ion charge

- Corr.

Discriminant Function, F = 0.1 * line
{(lonscore — Identityscore) +

Average ldentityscore} — 3.0

lonscore - ldentityscore

infercept b

lonscore - Homologyscore




Compute Discriminant Score

Example:

Peptide = LSISGTYDLK
Precursor lon Charge = 2
lonscore = 50.91 |ldentityscore = 46

Homologyscore = 37 Ave. ldentityscore = 47
Corr. Slope = 0.53, Intercept = -6.99, Error = 10

(lonscore — ldentityscore) = 50.91 — 46 = 4.91
(lonscore — Identityscore) not allowed to exceed

0.53 * (lonscore — Homologyscore) — 6.99 + 10,
or 0.53 * (50.91-37)-6.99 + 10 = 10.38

F=0.1*{4.91+47) —3.0=2.19



Discriminant Score Distributions

incorrect (-)

correct (+)




Computing probabilities from
discriminant score distributions

no.
of = / ""1
‘ i p=0.5
spectra | - / " |
/ \l correct (+) |

discriminant score (F)

Probability of being correct, given discriminant score F_., is:

Number of correct search results with F_, .

p —
Total number of search results with F



Computing probabilities from
discriminant score distributions

-l A\ Eg_ Model Incorrect
j results as
o |0 | |imcomect() | Bttemeuae
. :1 800 ‘\

of \ s (EVD)

spectra | «f \P=0. _ /I\/Iodel Correct
ml \l correct (+) _ results as
I Distribution

discriminant score (F)

Probability of being correct, given discriminant score F_., is:

Normal  (F,s) * Total correct

p —
Normal, (F.,s) * Total correct + EVD, (F,,s) * Total incorrect



Employing peptide properties

Properties of the assigned peptides, in addition to
search scores, are useful information for
distinguishing correct and incorrect results.

For example, in unconstrained Mascot searches
with MS/MS spectra collected from trypsinized
samples, a majority of correct assigned peptides
have 2 tryptic termini (preceded by K,R), whereas
a majority of incorrect assigned peptides have 0
tryptic termini.



Number of Tryptic Termini (NTT)




Number of Tryptic Termini (NTT)

For the same value of F, assigned peptides with
nigher NTT values are more likely to be correct

Example: training dataset
Correct: 0.03 NTT=0, 0.28 NTT=1, 0.69 NTT=2
Incorrect: 0.80 NTT=0, 0.19 NTT=1, 0.01 NTT=2

Probability of being correct, given discriminant score F . with NTT=2 is:

Normal , (F,,s) * Total corr * 0.69

p —
Normal , (F,.s) * Total corr * 0.69 + EVD, (F,,s) * Total incorr * 0.01

Fops: P = 0.5 without NTT becomes p=0.99 using NTT




Number of Tryptic Termini (NTT)

For the same value of F, assigned peptides with
lower NTT values are less likely to be correct

Example: training dataset
Correct: 0.03 NTT=0, 0.28 NTT=1, 0.69 NTT=2
Incorrect: 0.80 NTT=0, 0.19 NTT=1, 0.01 NTT=2

Probability of being correct, given discriminant score F . with NTT=0 is:

Normal , (F,,s) * Total corr * 0.03

p —
Normal, (Fobs) * Total corr * 0.03 + EVD, (F,,s) * Total incorr * 0.80

Fops: P = 0.5 without NTT becomes p=0.04 using NTT




Additional Peptide Properties

Number of missed tryptic cleavages (NMC)

Mass difference between precursor ion and peptide
Presence of light or heavy cysteine (ICAT)
Presence of N-glyc motif (N-glycosylation capture)

Calculated pl (FFE)

Incorporate similar to NTT above, assuming
Independence of peptide properties and search
scores among correct and incorrect results



Computed Probabilities

Given training dataset distributions of F, NTT, NMC,
Massdiff, ICAT, N-glyc, and pl among correct and
Incorrect search results, ...

...then the probability of any search result with F_,,
NTTobs, NMCobs, MaSSdiffobs, |CATobs, N-g|yCobs,

and pl_,, can be computed as described above,
with terms for each piece of information

Accurate

Discriminating



Robust Model

One cannot rely on the training dataset
distributions of F, NTT, NMC, Massdiff, ICAT, N-
glyc, and pl among correct and incorrect search
results

These distributions are expected to vary depending
upon:

Database used for search

Mass spectrometer

Spectrum quality

Sample preparation and purity



Variations in Discriminant Score
Distributions




Variations in Discriminant Score
Distributions




EM Algorithm

PeptideProphet learns the distributions of F and
peptide properties among correct and incorrect
search results in each dataset

It then uses the learned distributions to compute
probabilities that each search result is correct

Expectation-Maximization (EM) algorithm:
unsupervised learning method that iteratively
estimates the distributions given probabilities that
each search result is correct, and then computes
those probabilities given the distributions

Initial settings help guide algorithm to good
solution



EM Algorithm Details

1. Initial estimates of result probabilities

Search Result F NTT prob 1-prob
3.0 2 1.0 0.0
20 1 0.5 0.5
1.0 1 0.5 0.5
00 O 0.0 1.0

2. Update F value distributions among correct and incorrect results

OO w>

P(F|+): m = (3.0)(1.0) + (2.0)(0.5) + (1.0)(0.5) + (0.0)(0.0)
=225

10 + 05 + 05 + 00
P(F|-): m = (3.0)(0.0) + (2.0)(0.5) + (1.0)(0.5) + (0.0)(1.0)

=0.75
0.0 + 05 + 05 + 1.0

3. Update NTT distributions among correct and incorrect results
P(NTT=0|+) = (0.0)/ (1.0 + 0.5 + 0.5 + 0.0) = 0.0
P(NTT=1|+) = (0.5 + 0.5)/ (1.0 + 0.5 + 0.5 + 0.0) = 0.5
P(NTT=2|+) = (1.0)/(1.0 + 0.5 + 0.5 + 0.0) = 0.5

P(NTT=0]-) = (1.0)/ (0.0 + 0.5+ 0.5 + 1.0) = 0.5
P(NTT=1|-) = (0.5 + 0.5) / (0.0 + 0.5 + 0.5 + 1.0) = 0.5
P(NTT=2|-) = (0.0)/(0.0 + 0.5 + 0.5 + 1.0) = 0.0

4. Recompute result probabilities using updated distributions, and iterate



EM Algorithm learns test data score distributions

Incorrect Peptide Assignments

Correct Peptide Assignments

No. of spectra

[P

—

Discriminant search score ——



EM lteration 0

No. of spectra

Discriminant search score ——




EM lteration |

Incorrect Peptide Assignments

Correct Peptide Assignments

No. of spectra

Discriminant search score ——



EM lteration 2

Incorrect Peptide Assignments

Correct Peptide Assignments

No. of spectra

Discriminant search score ——



EM lteration 3

Incorrect Peptide Assignments

Correct Peptide Assignments

No. of spectra

Discriminant search score ——



EM lteration 4

Incorrect Peptide Assignments

Correct Peptide Assignments

oy
* .~

< ~

No. of spectra

Discriminant search score ——



EM lteration 7

Incorrect Peptide Assignments

Correct Peptide Assignments

‘-.~

No. of spectra

Discriminant search score ——



Accuracy of the Model

W 100 spectra with
- O-{?B'j "‘JM computed p ~ 0.9
£ 90% of them (90)
= 0
@ should be correct
O 0.4}
< Observed

0.2} { | probabillity is

p=0.9| { | around 0.9
0.0 - - - —@
0.0 0.2 0.4 0.6 0.8 1.0 |\/| d ||S accurate
computed probability ode
test data: A. Keller et al. OMICS 6, 207 (2002)




Discriminating Power
of Computed Probabilities

1 Sensitivity:
conventional Mascot fraction of all
s thresholds correct results
0.6 passing filter
-
E 0.4 - Error:
O fraction of all
02 results passing
0 filter that are
0 02 04 06 08 -1\\ Incorrect
sensitivity Ideal Spot

test data: A. Keller et al. OMICS 6, 207 (2002)




Discriminating Power
of Computed Probabilities

1.0 —r

0.8} sensitivity

sensitivity, error

0.0

0.6}
0.4

0.2F

0.0 0.2 0.4 0.6 0.8 1.0

min. probability threshold
— oObserved ---- predicted

test data: A. Keller et al. OMICS 6, 207 (2002)

Sensitivity:
fraction of all
correct results
passing filter

Error:

fraction of all
results passing
filter that are
incorrect



Dlscrlmlnatlng Power
Example: p > 0.9

1.0

0.4

sensitivity, error

0.2F 2

N e
0.8} sensitivity \
0.6}

//

e

D'%.o 0.2 0:4-_“ 06 0.8 1.0
min. probability threshold
— oObserved ---- predicted

test data: A. Keller et al. OMICS 6, 207 (2002)

0.83

0.01

Sensitivity:
fraction of all
correct results
passing filter

Error:

fraction of all
results passing
filter that are
incorrect



Dlscrlmlnatlng Power
Example: p > 0.5

0.8} sensitivity

0.6¢

0.4

sensitivity, error

0.2F 2

D'%.o 0.2 0:4-_“ 06 0.8 1.0
min. probability threshold
— oObserved ---- predicted

test data: A. Keller et al. OMICS 6, 207 (2002)

0.9

0.07

Sensitivity:
fraction of all
correct results
passing filter

Error:

fraction of all
results passing
filter that are
incorrect



Use of PeptideProphet Probabilities
to Compare Searches

False positive error rate predicted by PeptideProphet
IS an objective criterion for comparing different
searches

— Sample preparation and LC/MS/MS

— Search conditions

— Search engine

Compare the number of results of each search

passing its minimum probability threshold to achieve
a fixed predicted false positive error rate

— Reflects both search engine and PeptideProphet
performance



From Peptide to Protein Level Analysis

When the identification of proteins rather than
peptides is of interest, it is unnecessary in practice
to filter search results based on probabilities

Instead, all search results and their computed
probabilities are passed to the ProteinProphet
program which infers sample proteins by combining
together the peptide evidence for each protein

— Initially adjusts the PeptideProphet probabilities based on
whether a peptide corresponds to a single-hit or multi-hit
protein

— Then apportions shared peptides among all their
corresponding proteins in such a way to derive the simplest
list of proteins that explain the observed peptides

— Computes accurate protein probabilities



PeptideProphet Software Tutorial




Getting started with PeptideProphet

Input: pepXML files (Filel.xml, file2.xml..)

Xlnteract program first merges files together into
single file Interact.xml, then PeptideProphet

runs model, computes probabilities, and writes
probabilities as first column

Combine together runs that are similar (sample,
database, search constraints, mass spectrometer)



Getting started with PeptideProp

et

Specify search engine and select Analysis Pipeline

Fil=  Edit Wiew Tools  Help

O Back - y

Address iﬁ htkpe,

Favorites

ﬂ |EL| . P ) Search

ISB/SPC Proteomics Tools - TPP Web Interface

2

Home | Account | Analysis Pinelin ascoty | Tools

Home | AccounNl | AnaLysisPiPELINE | JTooLs

You are logged in as andy. Log Out

Welcome

\

Please select analysis pipeline you want to use; | Mascot N

Analysis Pipeline

WI rans-Froteomic Pipeline (T PWMDIS and interfaces were developed at the [nstitute for Systerns Biolodgy
IS8} under a grant fram MHLBI. Please visit www. protecmec enfer and tools proteamecenter.arg for maore infarmation.

Follow these steps to convert, search, and analyze your data:

1. RAW to mzXML Conversion
Convert original RAW files to the standard mz«<mML input format used by the tools
2. mzXML to mgf Conversion
Canvert mzxML file ta format that Mascaot can search
3. Peptide Database Search and ldentification
Upload file to Mascot semver far searching.
Transfer the .dat output file once the search is finished.
4. Conversion to pepXhL
Canvert original search results to the pep:ML input format used by xinteract
R Nata Coration and fantinnall Pantide validation and Ooantification

{ﬁ Done

® Internst




Getting started with PeptideProphet

Select peptide level analysis

2} SPCTools UI: ISB/SPC Proteomics Tools - TPP. Web Interface - Microsoft Internet Explorer. provided by Merck & Co., Inc. E@@
Iy

File Edit \iew Faworites Tools  Help 0
OBack M > ﬂ IELI .;\ /l': Search .,\ Favorites 6:‘ 2 - ‘:‘5
tddress | ] hetp: i v oo Lnks @~
P
ISB/SPC Proteomics Tools - TPP Web Interface
You are logged in as andy.
Horme | Account | Analysis Pipeline (Mascot) | Tools
Home [ mzxmL | Database search | pepxmi | Analyze Peptides | )analyze Proteins |
1. Specify RAW Input File(s) to convert to mzXML RS
No files selectad yet.
Add Files
2. Conversion Options [REELEEEILEY
&) Centraid
O Prafile
No files selectad yet.
W
&]  Internet




Getting started with PeptideProphet

Specify search results to analyze

-2 SPCTools UI; ISB/SPC Proteomics Tools - TPP. Web Interface - Microsoft Internet Explorer provided by Merck & Co., Inc. @@E
Iy
n

Filz Edit Wiew Favoribes Tools  Help

OBack - ] Iﬂ lELI r 7 ! Search Favarites 6-“ = - :‘i

Address |&] http:Jy

ISB/ISPC Proteomics Tools - TPP Web Interface

W E, Go Links '@ <

Pl

You are logged in as andy. Log Out

Home | Account | Analysis Pipeline {(Mascot) | Tools

Home | mzXML | Database Search pepXML Analyze Peptides Analyze Proteins |
Select File(s) to Analyze [EEUISRERIED
e

Mo files selected yet.

Output File and Filter Options

Please select input files first.

PeptideProphet Options [REEUEILEY

RUN PeptidePraphet
[l uUse icat information “

Q % Internet




Getting started with PeptideProphet

Navigate data directories

2} SPCTools UI; ISB/SPC Proteomics Tools - TPP Web Interface - Microsoft Internet Explorer provided by Merck & Co., Inc. g@
I
’.'

File Edit View Favorites Tools Help
O Back - O - ﬂ ﬂ . 7 ! Search © Favorites 404} = - :"i
address |&] httpyy EGD Links | & -
-~
ISB/SPC Proteomics Tools - TPP Web Interface
You are logued in as andy.__'—ﬂg Clut
Home | Account | Analysis Pipeline (Mascoth | Tools
Home | mzXML | Database Search pepXML Analyze Peptides Analyze Proteins |
Please choose file(s)
| Current Directory.  ¢: VInetpub | wwwroot LISB ' data ' class | |
FILES: DIRECTORIES:
There are no files ofthe requested type (ml) inthis directory. « Goupto: data
SUB-INRECTORIES:
ihra
PeptideProphet
ProteinProphet
[ -, = O
&« Search
« SpectraST
« dhase
=« mydir
w
£_,°L[ ® Internet




Getting started with PeptideProphet

Add each search run pepXML included in analysis

<A SPCTools LI; ISBISPC Proteomics Tools - TPP Web Interface - Microsoft Internet Explorer provided by Merck & Co., Inc. @

File Edit Wiew Favorites Tools  Help

OBack e ) ﬂ ﬂ | 7 ! Search V- “ Favorites  464) = :‘i

Address @ http:ff o a Go o Links IEL @

Home | Account | Analysis Pipeline (Mascot) | Tools L
Home | mzXML | Database Search pepXML Analyze Peptides Analyze Proteins

Please choose file(s)

| Current Directory.  c: UInetpub twwwroot {ISB \ data | class | PeptideProphet t halolCAT |

FILES: NIRECTORIES:
[ selectiunselect Al e Goupto: data
e Goupto |- class
/FileName View? Size Date Modified s Goupto |-- PeptideProphet
haNICAT? 30ml  [PEpEML] 1807k Tue Sep §10:50:07 2006
- SUB-DIRECTORIES:
hadicaTz 31w [PepsML] 18910k Tue Sep 5 10:50:08 2006
haldicaTz 32.xml [PepxmlL] 1,898k Tue Sep 5 10:50:10 2006 & Mo subdirectories found in this folder.

Ml hafolcaTz_ 33 xml [Pep=ml] 2,039k Tue Sep 4 10:50:11 2006

4 files faund.

/
(
Tt

ﬂ ® Internet




Getting started with PeptideProphet

Specify output file name and minimum probability filter, opt to
run PeptideProphet

2} SPCTools UI: ISBISPC Proteomics Tools - TPP Web Interface - Microsoft Internet Explorer, provided by Merck & Co., Inc. g@g
I
L}

File Edit View Favorites Tools Help
O Back - > ﬂ ;ELI . 7 ) search . Faverites 6:‘ = ‘:‘f.
tddress |@&] hetp:jy v B0 Links | @
-~
Select File(s) to Analyze [EESUEIZIRIEY
cilnetpubtwsnirootilSBd atalclassiPeptideProphethalolCATIhalolCATZ _30.xml F
cilnetpubiwsnirootilSBd atalclassiPeptideFrophethalolCATIhalolCATZ _31 xml F
cilnetpubiwsnirootilSBd atalclassiPeptideFrophethalolCATIhalolCAT 2 _32 xml F
cilnetpubiwsnirootilSBd atalclassiPeptideFrophethalolCATIhalolCATZ _ 33 xml F
SelectiUnselect Al [
Add Files
Output File and Fiiier uptions T~
“d File path (folden: [cAInetpubiwwwroot SB\datahclass\Peptide Prophetihalol CAT
< Wyrite outputta file: |interactxml
SN
} ut results below this PeptideProphet prabakility; [0.05
Mumber of extra ite raToms-tee sagautod by P et Te s detectad: |20
PeptidePrachat Ontions  [EURIGILEY
( ¥]RUN PeptideProphet
N Juse icatinformation
[TIrin med tiem et infrreaatinm b’
Ej Done & Internet




Getting started with PeptideProphet

Specify PeptideProphet optional parameters and run analysis

File Edit ‘Wiew Faworites Tools  Help 0

O Back - 2 ﬂ ﬂ Ny, ! Zearch [ Favorites {F-‘ M .;“l.

address |@] http:) v B e ks &-
~

Show I Hide |

PeptideProphet Orticne

RUN PeptideProphet

[ use icat information

[ Do not use icat information
Cuse M-glyc motifinfarmation
Cuse plinfarmation

[Juse accurate mass hinning
CIMALDI data

[ Exclude all entries with asterisked score values

eave alone all entries with asterisked g values

I Run PrateinPraphet afterwards
[ Do not assemble protein groups in PrateinProphet analysis
[ Do not use Ocecam's Razor in ProteinProphet analysis to derive the simplest protein listto explain observed peptides

XPRESS Options [REUlRY
ASAPRatio Options LIRS
Libra Quantification Options [EEUELNRY

Run Analysis!

Fun Xlnteract

&] pone 0 nternet




Getting started with PeptideProphet

Click on links to view
results of analysis

File Edit ‘“iew Favorites Took Help

X & G

Favartes {5 -

O Back ~

Address /g‘] http:

7 Search =

/A SPCTools UI: ISBISPC Proteomics Tools - TPP Web Interface - Microsoft Internet Explorer provided by Merck & Co., Inc. E@@
T
Ll

v Eco ks | € -

SPCTools UI: ISB/SPC Proteomics Tool

Ele Edit View Tools  Help o

Q Back ~

Address Ej http:

Favorites

Iﬂ IEL‘ .l.,‘ /. ) Search

ISB/SPC Proteomics Tools - TPP Web Interface

Horme | Account | Analysis Pipeline (Mascot) | Tools

~

‘ou are logged in as andy.

Home mzXML Database Search pepXML

Analyze Peptides

Analyze Proteins

Hide [-]

gp 19 08:06:31 2008
p finished executing
file and output files

» Status as of Tue
» Your commands ha
e Click here to view 1o

Show [+]

Select File(s) to Analyze [ESUERRILEY]

cilnetpubiwranatoolilSBidataiclass\iPeptideP rophetihalolCATIhalol CATZ_30.xml|
cilnetpubiwranwtoolilSBidataiclass\iPeptideP rophetihalolCATIhalolCATZ_31.xml
oohISE eptideProphethalolCAT\halolCAT2_32.xml
oohISE eptideProphethalolCAT\halolCAT2_33.xml

ciilnetp

ciilnetp

Add Files

@'] Done

ooooog

Belect/Unselect All

0 Internet

ISBISPC Proteomics Tools - TPP Web Interface

You are logged in as amdy.

Home | Account | Analysis Pipeline (Mascoty | Tools

Home

. c:Jnetpuh-wwwroot-lSEL(Intn-clnss-Pepti(leProphet-lmIoICATm’memct

Command 1 [Tue Sep 19 08:05:36 2006] [ Showe S Hide ]

cd feygdrive/c/Inetpub /mmroon /ISE/datasclass /PeprideProphet fhaloICAT: fusr/bin/xinteract

-Minteract_zml -p0.0

fusr/bin/zinteract (TPP wZ.5 GALE rewv.3, Build 200608241547}

running: "fusr/binfInteractParser interact.xwml '/Jeoygdrive/cf/Inetpub/wuwroot/IZE/data/class/Peptidelrophet fhalolC
file 1: fovadrive/c/Inetpub/mmroot/ISE/data/class/PeptideProphet /haloICAT /haloICATZ 30 xml ¥
< >

&] Done B Intermnet




PeptideProphet Results

File Edit ‘View Favorites Tools Help

O Back ~ 7|

Address :Ej hkbpe:

'] :"I \ [ & e i <) -
x| & g A search ¢ Favorites 6 i
8

<3 PepXML Viewer: Jcyadrivelc/inetpubfwwwroot/ISB/datalclass/PeptideProphet/halolCAT/Semitryptici - Microsoft Inter... g@@
Iy
N

Links | & ~

I
UFDATE EXPORET SPEEADSHEET PEF 30 ADDITIOMAL AMALYSIS INFQ HELP

restore ariginal

jump to FIRST 1 LAST
npEE | PROBARALITY | sPECTRUN IONSCORE | IDENTITYSCORE | HOMOLOGYSCORE | IONS PEl
247 /I.UODD halolCATZ 32 1358 1358 2 5143 51.90 2847 | 6&i26
116 /’I.UODD halolCATZ 31 1068 1068 1 3287 5216 2875 | &i22
114 1.0000 \18|O|CAT2 3110721072 2 55 86 5208 4124 | 1022
253 1.0000 laIOICATQ A2ATTEATTR 2 7026 5187 3312 | &i26
112 1.0000 l‘aIOICATQ 31.1070.1070.1 41 14 52086 3457 | Gi22
259 1.0000 | HalolCATZ 32 1546 1546 2 43 85 5168 317 | &8i28
262 1.0000 | RalolCATZ 32 153015302 6293 5155 2819 Qs 28
269 1.0000 | palolCATZ 32 1414 1414 2 66.01 5143 2749 9r 32
98 1.0000 | palolCATZ 3019011901 2 3843 50.08 2619 | 17F52
a7 \’I.UODD halolCATZ2 301905 1905 2 44 19 5016 2212 | 14i52
96 0000/ halolCATZ 30121112112 4830 5074 2806 | 16/46
< b
&] B Internet

s




PeptideProphet Results: Model Summary

3 PLOTMODEL v.2.0, by J.Eng A.Keller Institute for, Systems Biology, 2002. All rights reserved. - Microsoft Internet Explor... [Z”'E”E

File Edit  ‘Wiew

)

Favorites  Tools

Help

- —. n
</ Iﬂ Ig _l\l 7 ) Search ‘g_'\}:’Favorites @3

|
v

o

Address |:§b| http

v B e lnks ? &~

Sensitivity % Error

Sensitivity & Error Rates

T T T T
sensitiuvity
error
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B.6 H.8 1

a
a @.2

6.4
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# of Spectra
m o & O @ Wm0
T
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1+ negy
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1+ distr

12 T T T 1 T T
2+ distr ——
7 g2+ pos ——
i 18 2+ neg —— 7|
E 3.482F ———
— e 8 — —
1 ]
— L)
- L% 6 B B
.
- = 4 -
*
E = -~
a

# of Spectra

Estimated total nuwker of correct
peptide assigmments in dataset:

45.3

fraction
[45.3)

Sensitivity (Red Line):
of all correct assignmwents
passing MPT filter

Error (Green Line): fraction of
peptide assigmments passing MPT
filter that are incorrect

MFT = Minimuan Probability
Threshhold to Accept

arror |[MPT |ast # corr
o.ooo (1.00 13
O.0zE5 0.35 45

0.050 |0.06 |48

3+

14 T T T T 1 T T
3+ distr

12 | 2+ pos .

3+ neqg
18 —
8_ —
6_ -
4 _
E_ -
o 1 1 1 ! _ﬁ I “

@ Dane

‘ﬂ Local intranet

2N PepXML Viewer: /cyadrivel

File Edit Wiew Favorites Too

Qe - O - [ &)

Nddress |f§| htkp gy

NPDATE EXPORT SPH

Lisplay Options

Cclumn Order and Se

INDEX §\ PROEABILITY

247 1.0000

116 |\ 10000

114 | \ 10000

253 | \ 10000

12|\ 10000

259 |\ 1oooo

262 \Loooo

269 \.ooog

93 | _Poema

o7 | ( 10000

96 1,000
<
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Reasonable Learned Discriminant
Score Distributions

# of Spectra
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Suspicious Looking Learned
Discriminant Score Distributions

# of Spectra

1e6A8
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=2HH
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PeptideProphet Results: Model Summary

22 PLOTMODEL v.2.0, by J.Eng A.Keller Institute for Systems Biology, 2002. All rights reserved. - Microsoft Internet Explor... |Z||E|

File Edit Wiew Favorites Tools  Help

X
;{r

\_’;- M_/'l \ﬂ @ _h f.._j Search “51:(’ Favorites Q‘E <]~ :__;; - _J ﬁ

address |ﬂj htkp:ff

v B Ge ks ¥ @ -

Eztimated total nunber of correct -

peptide assignments in dataset:

Sensitivity & Error Rates 43.3
1 1 L | |
59”51t;i;§g Sensitivity (Bed Line): fraction
of all correct assignwents [(45.3)
L 8.8 |- passing MPT filter
y
; o | Error (Green Line): fraction of
- peptide assigmments passing MPT
u filter that are incorrect
-E 8.4 a
H MPT = Minimuan Frokbabilitcy
& Threshhaold to Accept =
"om.e | .
arior NPT ezt § corr
1 i 1 1
El 5] B.2 d.4 H.6 B.8 1 e el
Min Frokakility Threshhold CHFT» To Accept O.0z5 |0.35 |48

O.0E50 |0.0& 42




PeptideProphet Results: Model Summary
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PeptideProphet Results: Model Summary

FINAL 2+ MODEL after & iterations;
number of spectra: 18455

using no. tolerable trypsin term. [ntt] 0 data as pseudonegatives
pricor: 0.087, est. total correct: 1612.2

MASCOT discrim score [fwvall slope: 1.04 intercept: -22.88
regression error: 6.64 negmean: —1.26
pos: {gaussian mean 1.43, stdev 1.52)

neg: {(evd mean —-1.2%, stdev 0.5Z2, mu —-1.52, beta 0.41})
no. tolerable trypsin term. [ntt]
pos: (ntt=0 0.0%3, ntt=1 0.278, ntt==2 0.628)
neg: {(ntt=0 0.7%6, ntt=1 0.1%0, ntt=2 0.015)
no. missed enz. cleavages [nmo]
pos: (nmo=0 0.%4%, l<=nmc<=2 0.051, nmc>=3 0.000)
neg: {(nmc=0 0.385, l<=nmc<=Z 0.537, nmc>=3 0.077)
var offset mass diff [massd] {offset: 0.70)
pos: {(massd=—4.0 0.00, massd=-3.0 0.00, massd=—Z.0 0.01, massd=-1.0 0.04,
massd=0.0 0.80, massd=1.0 0.14, massd=z.0 0.0Z)
neg: {(massd=—4.0 0.03, massd=—-23.0 0.15, massd=-2.0 0.1%, massd=-1.0 0.17,
massd=0.0 0.18, massd=1.0, 0.17, massd=zZ.0 0.13)
icat cvs [1cat]
pos: {(0.022 icat=0 {incompatible), 0.%78 icat=1 {(compatible)]
neg: {(0.927 i1cat=0 {incompatible), 0.073 icat=1 {(compatible)]




PeptideProphet Results: Predicted
Numbers of Correct Peptides

Sensl1tivity
erroar

\

a.z 6.4 H.& B.5 1
Frokakility Threshhold (MPTY To Accept

sensitivity (Eed Line): fraction
aof all correct assignwents (45.3)
paszsing MPT filter

Error (Green Line): fraction of
peptide assignments passing MPT
filter that are incorrect

arror MPT |est ¥ corr
g.gaoo (1.00 13
o.0zE5 0O.25 42

O.0&E0 (O0.0& |42




PeptideProphet Results: Contributing
Score and Peptide Properties

2+ search result discriminant P ey ——

File Edit Wiew Favorites Too

score value \ OO B

1+ 24 3+
12“ T T T T B T T T H T T T I_ T T T 12““ T T T I_ T T T PORT SPF
1+ distr 2+ distr —— 3+ distr
100 |- 1+ pos . 180 2+ pos — 1008 d+ pos . 5
1+ neg — 24 neg ———— 3+ neg
i i 8.7157 —— 0
5 88 . 5 868 . . 5 868 - . :
1] 1] 1] * ANd
g -4 a
i 68 ] I 688 . I 688 - 1
o o o
= 48 ] = 488 . = 488 - 1
E +# E
28 - 288 - 288 -~ 1
H 1 1 1 1 1 1 H 1 L 1 1 1 B 1 /JI 1 1 1 1 ST1 LAST
-6 -4 =2 B 2 4 6 & 18 -6 -4 =2 8 2 4 6 & 18 -6 -4 =2 B 2 4 6 § 18 ROBARTILITY
Discrininant Score {fval) Discrininant Score {(fvall Dizcrininant Score {fvall Janog
(10000))
specktrum: scores: Lwal=0.7157 ntt=2 mmc=1 massd=0.200 prob: ﬁ-UUUU
halolICAT: 30.1149.1149.2 icat=1 1.0000 -
- / 10000
4
. _— o 1.0000
neg: (evd mean —-1.95, stdev 0.37, wmau -2.15, beta 0.29)
no. tolershle trypsin term. [ntt] 262 10000
pos: (ntt=0 0.000, ntt=1 0.134, ntt=2 0.566)
neg: (ntt=0 0.014, ntt=1 0.931, ntt=2 0.055) 269 .00
no. mwmissed enz. cleavages [mmc]
pos: (nme=0 0.722, l<=nme<=2 0,278, nmcoc>=3 0.000) 98 10000
neg: (nmc=0 0.472, 1l<=nmc<=Z 0,525, nmc>=3 0.000) 9_." 10000
wvar offset mass diff [massd] (offset: 0.500000) —
pos: (massd=-3.000000 0.000000002, massd=-2.000000 O.005444515, massd=-1.000000 0.214979653, massd=0 ag 1.0000
neg: (massd=-3.000000 0.014819854, wassd=-2.000000 0.209763437, wassd=-1.000000 0.233691231, massd=0 <
icat cys [icat]
pos: (icat=0 (incompatible) 0.02Z2%9, icat=1 (compatible) 0.971) @j
neg: [(icat=0 [incompatihle) 0.954, icat=1 (compatible) O0.044)




PeptideProphet [M+2H]?* vs [M+3H]3*
Precursor lons

334 1.0000 | halolCATZ_33 1062 10623 51.06 5194 3629 | 10/44
338 09984 | halolCATZ 23310421042 2 3362 51.98 3358 | Bf22
357 0.9996 | halolCATZ_ 33 1034 1034 2 2770 21.85 26707 118
331 L8s46 | halolCAT2_ 33 10241024 3 24 .96 2207 3223 | 12/44
386 /D.42T5\ha|ol(ﬁﬁ~T2 231014 10143 17.19 4967 2734 Bla9B
372 \D.ETZE/’hEIOICﬂTZ 23.10141014.2 41.36 5137 27071 15/36
373 00992 | halolCAT2_33.1012.1012.2 34 .44 21.34 3529 11036
312 0.6340 [ halolCATZ2_33 1004 10041 2762 2249 3339 | /22
230 089997 | halolCATS 33 1002 1003 2 26 84 H2 06 U AT et

Spectrum searched as both 2+ and 3+
precursor received significant probability



PeptideProphet Results: Incomplete
Analysis

A PepXML Viewer: fcygdrivefc/inetpubfwwwroot/ISBfdatafclass/PeptideProphetfhalolCAT/Semitrypticfi - Microsoft Internet Explorer p

File Edit Wiew Fawvorites Tools Help ;‘.:"
O Back - [ |£| lgl . p ) search ,\ Favorites <) S - 3%
Address Ej htepe s r a [1s] Links @ -
418 00697 | halolCAT2 3212741274 2 14.70 51.90 2713 5724 a
384 0.0685 | halolCATZ2 32 .0884.08584.3 2073 52.31 3823 iflsts
310 D.0677 | halolCAT2 32 25343534 .2 1085 5148 21.21 7738
339 00677 | halolCAT2 32 1812.1812 .2 11.78 51.04 20.39 Bi 28
398 00660 | halolCATE 33 2380 2380 2 1160 52.01 24 .54 2/ 24
461 00644 | halolCAT2 323 2244 2944 3 27.15 45.10 3966 [ 10128 L. EYOWETLNEGEH
7 0.06844 | halolCATZ2_30.1851.1851.2 2305 5242 2592 97 24
441 0.06842 | halolCATZ2 32 2088.2088.2 1053 51.03 21.11 10748
9 0.0634 | halolCATZ2 _30.0395.0895.2 24.31 52.38 2097 45 24
1653 00626 | halolCATE 31 1266 1266.2 1715 5166 3010 i 34
244 00626 | halolZATZ 32 1656 1656 2 11732 5264 2375 522
317 00612 | halolCAT2 32 2406 2406 3 16.30 5140 2523 | 19/92
101 0.0 halolCAT3_30.2307 23073 1564 50.85 2450 5108
430 i\ halolCATZ_ 33 .0784.0754 1 1665 5162 2823 | 13/786
100 0 \halolCATZ2 32 22168.2216.1 11.13 50.85 2325 21/52
354 0 | fhalolCATZ 33 .0790.07390.1 1249 5231 23848 S22
268 1 phalolCATZ 33 0116 01161 1236 52149 23548 A4F 30
272 0 | palolCATZ_ 21 1348 13458 1 1227 52.15 2168 47 26
70 0 | palolCAT2_ 22 1794 1734 1 1389 5149 1763 107 34
394 0 [fhalolCATZ_ 22 1892 1892 .1 1713 52.06 2869 | 13/60
437 0 JhalolCATZ_22 1052 10521 3260 5142 35.20 i 88
11 \ 0 halolCATZ_ 211314 1314 1 2508 5231 32349 852 -
< ; CommeT N >
Eﬂ Crone & Internet

Model incomplete for results of 1+ precursor ions



PeptideProphet Results: Incomplete
Analysis

2 PepXML Vewer: fcypdrivefcfinet pubfwwwroot/ISBfdatalclass/PeptideProphetfhalolCAT/Semi
File Edit Wiew Fawvorites Tools Help

trypticfi - Microsoft Internet Explorer p

o= | Ingeneral, if analysis of results of
el swepeecsn s precursor ion charge N is incomplete,
= e results are partitioned into those
a—wohwcosd  UNlikely to be correct (assigned
s esheis probability ‘0%), and those possibly

317 00612 | halolCAT2_ 3

wosel  correct (assigned probability -N”).

halolCATZ_34

Ao
WO
=
<
()
I
.
]

Jeci These estimates are made using
5o tji— learned distributions for an adjacent
=\ omne  charge when available, otherwise

1
]
1
1

Tr— using training dataset distributions

Model incomplete for results of 1+ precursor ions



Sort Data by Computed Probability

File Edit Yiew Faworites Tools Help #
A 7 s ; N - - o
C ) 7 \ﬂ IELI | Search :_:’_\f:) Favorites 6’-“ M .4&
address 48] htp hd a Go | Links ‘@ -
UM to new file: A

feygdrivedclinetpubfeawroot/ISBidata‘class/PeptideProphet/Mysten
trypsin digest, MASCOT search engine, gquantitation: [none]
displaying 2045 of 2045 total spectra

wiewing page 1 of 82

2020 unigque peptides, 2018 unigque stripped peptides
1873 unique proteins, 1734 single hits

UPDATE EXPORT SPREADSHEET FEP 3D ADDTIOMAL AMALYSIS INFO HELP restore original
Display Options Show | Hide
v
W 25 rows per page, sorting by index (ascending), ' eptide text: [noneg], highlighted
A~ Protein text (Chr_ORF)|(pNRC), multiple protein hits as top hit .
( » TOWS per page: all |~ |rows per page
N e Sorting: probability w descending ® ascending O

Mﬂ (regex)

« hilight protein text {regex):
« multiple protein hits: top hit onlky & list of all hits ©
« column headers: regular @ condensed O

Column Order and Selection Showy | Hide
Filtering Options Show | Hide
<

@:I & Internet




Filter Data by Mascot lonscore

Ele Edit ‘ew Favorites Tools Help '
- Al O b - ) . a
5 ? ) \ﬂ \ELI | Search 7§ Favorites @f = ."i
Address | &] http: hd Go | Links ‘@ -

| ~

UFPDATE EXPORT SPFREADSHEET PEP 30 ADDITIOMAL AMNALYSIS INFO HELP

Column Order and Selection

Filtering Options

Display Options Show | Hide

Show | Hide

Show | Hide

restore ariginal

« require peptide aa's:
« require ghycosolation motif (NxS/T) 0
in peptides:
« required peptide text (regex
allowed):
« exclude charges: 1+ O 2+ [ 2+ O] Cthers [
« Search results (for MASCOTY): \\
_ . require ionscore =
min ionScore: identityscore Ll
require ionscore =
homologyscore -
« Peptide Prophet; B
. . max
min probability: probability

<

Page 1 of 16
W

>

&

0 Internet




Select and Color Specified AA’s

Fil: Edit Yiew Favarites Tools Help

23 PepXML Viewer: /cygdrive/clinetpubfwwwroot/ISB/datalclass/PeptideProphet/Mysteryfinteract_new.x - Microsoft Inte... E@E|
I
'

n\ -\: ‘_F-",_ . 4 = - L
> > ﬂ @ Oy Search [ Favarites &i L ‘i

Address éj http:

v e ks & -
M
Display Options Show | Hide
v
currently displaying: 25 rows per page, sorting by index (ascending), highlighted peptide text: [none], highlighted
protein text: (Chr_ ORF)(pMREC), multiple protein hits as top hit .
o [OWS per page: all ¥ rows per page
o_SSoiEeer d di di
’/—_-_-—m =) _ probaBmy escending ® ascending O
< « hilight peptide text (regex): |C
~hiightprotein text (regex)
« multiple protein hits: top hit only @ list of all hits O
« column headers: regular & condensed O

Column Order and Selection

Showy | Hide

Filtering Options Show | Hide

v

» require peptide aa's:
« require glyvcosolation motif (xST)

| —#rpeEpldes: =
< » required peptide text (regex c
lloved):

o exclude chiarges, T+ L 2+ O 3+ 0O Cthers [
« Search results (for MASCOTY):

J

i fer e eiray reguire ionscora = v
<

>
&l

) Internst




Pep3D and Analysis Summary Links

restore ariginal

Show | Hide

Show | Hide

File Edit Wiew Favorites Tools Help
0 Back () x ,‘,: A 7’ ) Search
CORE | IDENTITYICORE | HOMOLOGYSCORE | ICHNS FEFTIL
Address | @] http: b . Go Links @ -
e == (I 54.40 2047 | 23110
S 3 by Merck & Co., Inc. [= |[8]fcka co., Inc. E3
F 1 Ele Edit Wiew Favortes Took Help Ele Edit Wew Favortes Toolks Help =] o
+ =
1650 [ ) > *| |&] o ) search 7 Favorites > > ] =] |2] Tm ) search G F Favorites £2) A - &
F Address [ hetp S By ks | @] BY e |k @ -
F /foygarive fo/Inetpubfinrroot /ISB/datafolass/Peptide
1568
[ search run - sample |database | .fresh database P T S
r B " results spectrometer |enzyme |search fresh datab analysis
e | ThermoFinnigan
- LCQ Classic L seygdrivese/ Tnetpub/ wwwroot,/ ISE/ datas class/ dease/halokas |2008-0
o 1|/eradrivese/ Inetpub/ wruroot/ ISB/ data/class/Pept [CATZ_30 1o 100 TEID crypsin MAscor | SFHRCiVesc/ Inetrub isTocticeno
r UMK oW
L ThermoF innigan
Leoops 2 |sevaarivese/ Inetpun, wwwront/ ISB/ aats/class/PeptICATZ 31 95 192 S1eSSis i oiain mascor |{S¥EREivele/Inetrun/ururoot/IsE/aatassiass/doases haiokac [;
+ UNEIOUIT
L ThermoFinnigan
1058 [ LCQ Classic L sevadrivese/ Tnetpub/ wwwroot, ISE/ datas class/ dhase/ halokac |2
I 3 |/oygarives o/ Inetpub/ wowroot/ ISB/ dateas class/Pept ICATZ_32 101 700 RO srypsin mascor |S¥HSLivesc/ ineteuh
L UNEIOUIT
r ThermoFinnigan
900 [ 2 |sevaarives o/ Inetpun/ wrwreots 15D/ aate/ ¢ lass/Pept ICATZ_32 s0 102 Clessic | opin mascor |{S¥adrivelelInetpub/ururoot/ISB/daca/slass/dhase/ halokas (2006 002
r UNEIOUIT
r [ Generate Pep3D image ] [[Save as |Pep3D.htm
750
o . [ .
ase [ < < > >
r i = 2] Core 2 & Internet ® Intermet
N N R N B e e e e T T T T T N
6,29 12,5 18,75 25 31,25 37,9 43,79 50 56,25 62,9 68,79 75 81,25 87,59 93,75
time {nin)
~
< >
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User Options for PeptideProphet

Rename Output File (e.g. to interact-noicat.xml):

File Edit  Wew Favorites Tools Help

OBack - liLI ﬂ .;\ /.-; search d

Address @:] http:) v a Go | Links '@ @

Select File(s) to Analyze |[REUEEREELY

cilnetpubivaswrootilSBdatalclas s\PeptideFrophetihalol CAT\Semitrypticihal ol CATZ _300xml
cilnetpubivaawrootilSEdatalclas siPeptideFrophethalol CATSermitrypticihal ol CATZ _31 xml
cilnetpubiveawrootilSEdatalclas s\PeptideFrophethalol CATSermitrypticihal ol CATZ _32.xml
cilnetpubivawrootilSEdataiclas siPeptideFrophethalol CATS ermitrypticihal ol CATZ _33.xml

2 SPCTools LI: ISB/SPC Proteomics Tools - TPP Web Interface - Microsoft Internet Explorer provided by Merck & Co. , Inc. E@E
I
4

OooooOoO

SelectlUnselect All

Output File and Filter Options

File path ¢falden; |ciinetpublwmnwroot SB\datalclass\PeptideProphethalol CAT,

write output to file; [interact-noicat xml

Filter out results below this PeptideProphet probability: | 0.05

Murmber of extra iterations to be computed by PeptideProphet after corvergence is detected: |20

I~ ~
@N / ® intermet




Use of Supplemental Discriminating Information

Use additional discriminating information, including
ICAT or N-glyc, when relevant

PeptideProphet automatically uses ICAT information
when it thinks appropriate

Nevertheless, you can explicitly set whether or not ICAT
information is utilized

[Show / Hide ]

PeptideProphet Options

RUM PeptideProphet

[ use icat information

[ Do not use icat infarmation
[Juse MN-glye motifinformation

[JUse plimorrmanon

[Juse accura te mass hinning

[ mMALDI data

[ Exclude all entries with asterisked score values

[ Leave alone all entries with asterisked score values

run ProteinProphet afterwards
[ Do nat assemble protein groups in ProteinProphet analysis
[ Do not use Occam's Razor in FroteinProphet analysis to derive the simplest protein listto explain ohserved peptides

€] Done  Internet




lonscore™ Example

Search results are marked with asterisked lonscore when runner up
peptide(s) share at least 75% sequence identity with top peptide

6779 0.0000 | halolCAT2_32 163016303 1717 6253 2981 | 22116

5778 0.0000 | halolCATZ2_32 1282 12823 16157 6253 2783 B8/ 88

6777 00000 | halolCAT2 32 2442 2442 3 1598 6253 2002 | 294112

7349 0.0000 | halolCATZ_32.0013.0013.3 19.66 6349 2044 | 17180

= U000 | halolCAT2 32 1122 11223 1883 6255 JUTTT=0Re0

6759 0.0000 | halolCAT2_32 273027303 1943° 6253 3144 | 10/108

67 65500 32119411943 | 1471 6255 | o pp—rTOA |

6774 0.0000 | halolCAT2_32 2836 2836 3 2291 6255 2973 | 181108

6773 0.0000 | halolCATZ_32 2562 2562 3 2314 62 55 3585 | B/100

7350 00000 | halolCAT2_32 3348 3348 3 16 86 63 49 2949 | 104152

G530 0.0000 | halolCATZ 32 2410.2410.3 19.88 6264 3238 | 221120
# MH+ Ton3c Tons Ref SJequence
1 Z955.4 (-0.4) 19.43 107108 SWN:REN19 HUMAN LATNTSSDNGLTSISKQISGDFIECPLCLL.
Z £2956.4 (-0.4) 17.93 10/ 92 SWN:DN19 HUMAN F.2TNTEEDNGLTSISEQIGDFIEC . F.L
3 £954.6 (+1.4) 17.79 14/100 GP:AYO35599 2 T.A Q2
4 £955.5 [(+0.4) 17.73 11/104 SW:ELS HUOMAN +6 F.PLGGVAARPGFGLEPIFPGGACLGEAC .5
5 £2954.6 (+1.4) 16.24 5/105 SWM: V450 HUMLW . LFLEGPEPGSLDSHALGRPPARPSVIQR. I
& £Z955.6 (+0.4) 15.79 12/ 92 pHEC100 ORFE5058 +3 T.DWOPWELLVGGVFWGIGTEWGEGC . T
7 Z954.6 (+1.4) 15.44 22,124 GP:MZ4766 1 P.EGDPGFPGAPGTVGAPGIAGIPOETAVOPGTV . G
g £Z955.4 (+0.5) 15.19 8/112 SW:GGTS HUMAN +2 P.CGPOAFAHAAVALDSEVCEDIGRATL QOO ., G
= Z2956.3 (-0.3) 14.54 19/112 SW:VWF HIUMAN +2 E.CCGRCLPRACEVVTGEPRGDEQSSTESVG. S
10 Z2954.4 (+1.6) 14.75 22/124 GP:579774 1 P.PTGDEGPPPVPPTGDIGAPPVTPTGDIETAPV. P




lonscore™ Options

There are three ways asterisked lonscores can be
treated by PeptideProphet:

Penalize (the default option, halves lonscore values)
Leave alone (suitable for the context of homologues)
Exclude (the most conservative, assigns probability 0)




Run/Don’t Run PeptideProphet

<X SPCTools UI: ISB/SPC Proteomics Tools - TPP. Web Interface - Microsoft Internet Explorer, provided by Merck & Co. , Inc.

Iy

File Edit Wiew Favorites Tools Help I
EL ] (@ @ Psewen Jormore: @ (- W -] B

ac 2 >} pl - Search 5 ¢ Faveorites {4 S i ig
address @] http:y v By Lnks @~

Output File and Filter Options ~

File path (alden: | chnetpubywearo ot 3B data\class\FPeptidePraphethal ol CATY,

YWrite output to file: | interactnaicatxml

Filter out results below this PeptideProphet probakbility | 0.05

Mumhber of extra iterations to he computed by PeptideProphet after convergence is detected: 20

[ Show f Hide ]

PeptideProphet Options

( [¥] RUN PeptideProphet

[ oo not uge icatinformation
[(Juse M-ghe motif information

[Juse pl information

[Juse accurate mass hinning

CIMALDI data

[ Exclude all entries with asterisked score values

[ Leave alone all entries with asterisked score values

[ Run ProteinProphet afterwards
[ oo not assemble protein groups in ProteinFProphet analysis
[Joo notuse Occam's Razar in ProteinProphet analysis to derive the simplest protein list to explain ohzerved peptides 3

ﬂ:l Done £ Internet




Ongoing Developments
for PeptideProphet

Optimize for various additional mass spectrometers
—  New discriminant function
Adapt to additional methods for assigning peptides to
tandem mass spectra
—  SEQUEST
— COMET
—  ProblD
—  SpectraST
— XlTandem
—  Others



Exercises with PeptideProphet

Accuracy of computed probabilities

Utility of conventional Mascot score
thresholds and PeptideProphet analysis

Model results for ICAT data analyzed with
and without ICAT information

Model results for Mystery dataset



Exercise Datasets

Many of the exercises utilize Mascot search results
of HalolCAT datasets for which correct results are
iIndependently known:

MS/MS spectra generated from Halobacterium
ICAT sample searched against a
halobacterium_plus human protein sequence
database

The pepXML Viewer is pre-configured for this class
to automatically color all HaloICAT correct
corresponding proteins red!



