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Disclaimer

| will mention commercial STR kit names and information, but | am not
attempting to endorse any specific products.

NIST Disclaimer: Certain commercial equipment, instruments and materials
are identified in order to specify experimental procedures as completely as
possible. In no case does such identification imply a recommendation or it
imply that any of the materials, instruments or equipment identified are
necessarily the best available for the purpose.

Information presented does not necessarily represent the official position of
the National Institute of Standards and Technology or the U.S. Department of
Justice.

Our group receives or has received funding from the FBI Laboratory and the
National Institute of Justice.
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Additional Alleles Obtained by Sequence
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Additional Alleles Obtained by Sequence Including Flanks
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Categories of Flanking Regions

No polymorphisms

[N

Polymorphisms Associated with a Sequence Variant

Rare polymorphisms

2

3

4. Population or Allele Specific polymorphisms

5. “Old” polymorphisms (not population or allele specific)
6

Multiple polymorphisms in Haplotype
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[Multiple SNPs in
Haplotype
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No SNPs were identified
in the sequenced flanking regions of:
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Alleles Gained
with Flanking
category Locus s Number snps
p1si6se 154847015 ol

D1S1656 has one SNP, rs4847015

» Well distributed across populations...

1000 Genomes Project Phase 3 allele frequencies

ALL AFR AMR ASN EUR SAS

. T20% » T18% » T:31% - T12% - T3% - TR
. C80% . C:32% * C:60% * C88% » C88% * C02%

NHNn!Innul Institute of Standards and Technology « U.S. Depariment of Commerce

Minor Allele Frequency Number of Associated STR Alleles Alleles Gained
. i with Flanking
(category Locus s Number —— Caucasian Hispanic | "0 Caucasian Hispanic SNPs
D1s1656 rS4847015 0191 0336 031 5 5 @ [

[Repeat Region
[sequence Variant

D1S1656 has one SNP, rs4847015

» Well distributed across populations

* Well distributed across STR alleles

» Does NOT increase the number of alleles...
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Minor Allele Frequency Number of Associated STR Alleles Alleles Gained
with Flanking
African African
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D1S1656 has one SNP, rs4847015
and it is always associated with x.3 alleles:

rs4847015=T
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Rare SNPs were identified
in the sequenced flanking regions of:
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TPOX: rs13422969

» Well distributed across Africa, rare elsewhere

1000 Genomes Project Phase 3 allele frequencies
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TPOX: rs13422969

« Well distributed across Africa, rare elsewhere

aplotypes

» Associated with “9” allele

NHNn!Ionul Institute of Standards and Technolo:

+_U.S. Department of Commerce

http://www.cstl.nist.gov/strbase/pub_pres/Get
tings-ISFG2015-NGS-STRflanks.pdf 5



September 2, 2015

Minor Allele Frequency Number of Associated STR Alleles Alleles Gained
African Aftican with Marking

Locus s Number pean  Coucasian Hispanic [ M1 Cavcasian i panic SNPs

= 51728369 0404 017 0278 0 0 0 B

D16S539: rs1728369

 Well distributed across populations and alleles
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[Multiple sNPs in
Haplotype

D5S818:
* G—T4bp3 [ Welldistributed across
* 1525768 populations and alleles

« two additional rare SNPs
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LENGTH-BASED STR ALLELE
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D55818 SEQUENCE HAPLOTYPES

=366)

CHROMOSOMES (N:

] 10 11 12
LENGTH-BASED STR ALLELE

Conclusions

Ideal SNPs for increasing allelic diversity are neither population nor
allele specific

Multiple SNPs in haplotype may substantially increase allelic diversity

Population studies are needed to associate flanking region
polymorphisms with STR alleles

D55818 SEQUENCE HAPLOTYPES D135317 SEQUENCE HAPLOTYPES D75820 SEQUENCE HAPLOTYPES

Problem is ambiguity

Full string is unambiguous,
=>intractable for reporting

Report differences from a reference genome |

« Delineate length of amplicons

« Agree upon a reference genome

Lab 1
Reference..CCAGTTACGACGCTAACTACTTTGAG... |
Sample  ..CCAGTTACGACGCTAACTACTCTGAG..
Lab 2
Reference..CCAGTTACGACGCTAACTACTTTGAG...
Sample  ..CCAGTTACGACGCTAACT
Lab3

Reference..CCAGTTACGACGCTAACTACTCTGAG...
sample  ..CCAGTTACGACGCTAACTACTCTGAG..
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Flanking Region Polymorphisms in Practice

Problem is ambiguity

Full string is unambiguous,
=>intractable for reporting

Report differences from a reference genome |

« Delineate length of amplicons

- Agree upon a reference genome

» Report rs number (not always available)

* Report position and base differences,
e.g. Chr6:1004589:T

— No allowance for new genome versions

* InDel alignment parameters

Looking Forward

Central repository for population sequence data at forensic STR loci

Labs generating worldwide population data will upload full strings

Database converts strings to tractable notation Gatekeeper for
unusual sequences:
« Bracketed repeat region consistency and
back-compatible
« Flank polymorphisms with length delineated allele calling

Database is searchable by repeat motif or string

000
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