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NGS of Forensic STR Loci

Assay Performance

ForenSeq Powers

PowerPlex Fusion

~50-fold difference between
lowest and highest coverage locus
Lowest locus = 100X
Highest locus = 5000X

3.6-fold difference
between lowest and
highest coverage locus

2-fold difference between lowest
and highest coverage locus

Number of Loci in Multiplex:

ForenSeq — Primer Mix A PowerSeq Auto +Y PowerSeq Auto PowerPlex Fusion
27 auSTRs +24 YSTRs + 7 XSTRs 22 auSTRs + 22 auSTRs + 22auSTRs +
+94 iiSNPs + 78 ailpiSNPs + 23YSTRs + 1YSTR+ 1YSTR+
Amel =231 Amel = 46 Amel =24 Amel =24

ForenSeq and Promega PowerSeq STR Size Range

Amplicon Size Range (bp):

ForenSeq auSTR
85-467

ForenSeq X/YSTR
102 - 462

Powerseq auSTR
129 - 264

Powerseq YSTR
139-294

ForenSeq STRs

Autosomal STRs

Heterozygote Balance
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32 sample run
27 autosomal STRs + Amelogenin

Left side y-axis = heterozygote balance
* ranges from 0.60 to 0.89

Right side y-axis = average STR coverage
* ranges from 133X to 7332X

XSTRs YSTRs

HHH i il il |

7 XSTRs - average coverage ranges from
* 140X to 2807X for males and
* 299X to 5463X for females

24 YSTRs - average coverage ranges from
* 118X to 5628X
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ForenSeq and PowerSeq STRs

Autosomal STRs Autosomal STRs

32 sample run 96 sample run
27 autosomal STRs + Amelogenin 22 autosomal STRs + 1 YSTR + Amelogenin
Left side y-axis = heterozygote balance

* ranges from 0.60 to 0.89

Left side y-axis = heterozygote balance
* ranges from 0.87 to 0.91

Right side y-axis = average STR coverage
* ranges from 133X to 7332X

Right side y-axis = average STR coverage
* ranges from 3100X to 5900X

ForenSeq STR and IISNP Statistics

Length-based allele frequencies

Green Bar = sample result
Gray Bar = scaled to range in population

Gray Line = source attribution threshold

NGS of STRs - Conclusions

¢ Two assays are available for sequencing forensic STR loci

¢ STR sequencing will increase allelic diversity, improving
differentiation among individuals in a mixture

— Locus specific gains in repeat regions and flanking regions
— Extent of gain is difficult to quantify

¢ Characterize “peak height ratios”, interlocus balance and
stutter by NGS (assay and locus specific)

¢ Sequence-based allele frequency databases

NGS of Forensic SNP Loci

Information

SNP Information

¢ |ISNP-Individual Identification SNP
¢ AISNP-Ancestry Informative SNP

¢ PISNP-Phenotype Informative SNP

P

ScienceDirect

FLSVIER

SNP Information

¢ |ISNP-Individual Identification ,
¢ PGM ldentity SNP Panel and
ForenSeq both contain:
— Kidd 45 and SNPforID52
— With occasional exceptions

Fiesearch Articie
A maltiplex assay with 52 single nucleotide
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SNP Information
e AISNP - Ancestry Information

¢ PGM Ancestry SNP Panel contains
— Seldin 128 (with some exceptions)
— Kidd 55

¢ ForenSeq contains Kidd 55

Human Mutation

Foy Fovenuic Scvence International: Geneticy
e | I Ancestry Informative Marker Sets for Determining HGVE
e Continental Origin and Admixture Proportions A
in Common Populatians in America

Kosoy 2008
“Seldin 128”

Present in
PGM Ancestry Panel

“Kidd 55”

Presentin  ilf* ix‘ml_?!i !?}”I”fi i Eiii’“!_. | : llz,}ii“}rr }IH}}]

ForenSeq and \ i]
PGM Ancestry Panel -!!i}i ’{M il LI ]

NGS of Forensic SNP Loci

Assay Performance

ForenSeq SNPs
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- H Heterozygote Balance
l

172 SNPs - Identity, Ancestry & Phenotype  Left side y-axis = average SNP coverage
Contains (with a few exceptions):  ranges from 23X to 3567X (>150 fold)
* Kidd 55 for Ancestry

« Kidd 45 + SNPforID52 for Identity

* Hirisplex 24
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it ki e ””H” — PGM plugin uses ALFRED population data

Lm0 !_"".!!'!{!"I!""!N!‘l!“ﬂlﬂ‘”!l"“”'!‘!”WW

¢ Evaluates expected occurrence of profile in
- i ‘ each ALFRED population
165 SNPs - Ancestry Left side y-axis = average SNP coverage * Potential for very speC|f|c ancestry predICtlon

Contains Kidd 55 and Seldin 128 * ranges from 264X to 2000X (7.6 fold)

o o 1 [
(with exceptions) Right side y-axis = average het balance ALFRED The ALlele FREquency Database

* ranges from 0.43 to 0.98 ALFRED is a resource of gene frequency data on human populations
supported by the U. S National Science Foundation

lon Torrent PGM AISNP Panel ForenSeq AISNP + PISNP Panel

Phenctype Exfniaton - ForenSeq software uses Hirisplex Model
for Phenotype Prediction

The HirisPlex System

| e _: _fl = ‘. ‘ He And 1000 Genome data for Continental
level ancestry prediction

PGM - Kidd 55 PGM - Kidd 55

African American Individual East Asian Individual

L+ TR TR
PGM — Seldin 128 : - PGM — Seldin 128
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- Half European — Hispanic Individual
Half East Asian Individual
| | |
: st : PRI, o
o £
Individuals Grouped by Self Described Eye Color
- Hispanic Individual Brown Blle
Equally likely to be Central Asian, ° ° o ° ° ° o
e m Native American or European
Over a billion times more likely ° . . . . ° Hirisplex Eye
European / Central Asian / Native American Color Prediction
than - e B 5 o - . Categories
East Asian / African :IBTDEmEDM
= BLUE
Individuals Grouped by Self Described Hair Color NGS of SNPs - Conclusions

Very Dark Brown Dark Brown Medium Brown Light Brown

¢ More guidance is needed for ancestry and
phenotype prediction interpretation

* |dentity panels may be useful in degraded samples

¢ Combining across SNP panels and with STR data may
be useful

— LD must be evaluated

Hirisplex Hair Color Prediction Categories

145
WBLACK = BROWN
L5 BLONDE WRED
&
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