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Conclusions

* NGS 1s a new, exciting DNA technology that empowers laboratories
to get more 1dentification information from their DNA evidence.

Results

Mixture samples: sensitivity, specificity, and reproducibility

Abstract

Next Generation Sequencing (NGS) 1s an exciting technology that will
allow forensic labs to extract more DNA information from a single

sample. Currently, DNA data interpretation i1s becoming an increasingly Sgtgsclﬁggic& two dilution series (4 ng to 8 pg) o o S NGS data can combine autosomal STR, sex chromosome and SNP

complex task as sample types (like touch DNA samples) and newer 0-20% 61-80% || 81-100% data, along with DNA sequence information.

testing methods (like NGS) become more common. As new DNA I et Reproducibility & e

technology becomes available, a lab will look to extend their current, Repeatability B JSEIS ST U LD SEime el i | * TrueAllele Casework probabilistic genotyping software can reliably

established tools for new data interpretation. Toward this end, i I interpret single-source, mixture, and case-type NGS autosomal STR

Cybergenetics, the creators of the TrueAllele® probabilistic genotyping ;E%\:‘g; 45 known donors with unique genotypes - 5 I ] data.

software, updated their system to support NGS STR data produced by ; . ’

the Verogen ForenSeq DNA Signature Prep Kit Primer Set B and the 21 mock casework samples of known | : - |« This study established TrueAllele’s sensitivity, specificit

, g 9 g P Mock composition involving varying sample types A , | ° ’ y . . Y, 5P Y

MiSeq FGx™. Casework (touch, body fluids) and contributor number (1 I T e e e S e e e R R T reproducibility, and concordance with CE methodology for NGS
Case-type to 5) data generated by the Verogen ForenSeq DNA Signature Prep Kit on

The Kern Regional Crime Laboratory along with Cybergenetics Mixture samples of known comp03|t|02n mzolvmg Line graphs show exact non-contributor (red) and contributor (pink) distributions for the two-person NGS mixture data for different MW ranges. a MiSeq FGx™ sequencing instrument.

validated the updated TrueAllele software to establish the sensitivity, Studies varying contributor number (2 to 4) and

. e A mixture weight (MW) ratios : . . :
specificity, and reproducibility of the process. The validation includes ° * On mixture data, sensitivity and specificity exact contributor and
testing across different axes, including: Capillary 45 single source samples preparing using two % °* o4 non-contributor distributions show that as mixture weight increases,
Electrophoresis sequencing methods (CE and NGS) o) ®

& so does average inclusionary and exclusionary match information.
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So too does distribution separation.

For single-source data, three studies were performed:

* Sensitivity & Stochastic - consisting of two dilution series. ST I ISDé?ltJT:) grzzgggsugn\éamggpgt)gt;ﬁt%ts ré\:trr?obdeg 04 o °
« Reproducibility & Repeatability - two users set up the same data. _ | 57 samples of varying contributor number ‘s * Additionally, TrueAllele gave similar match statistics between two
* Known references - 45 known donors with unique genotypes. Aul’:orggriral?mSXTR prepared using two NGS primer mixes (Primer 18 g ° o independent contributor runs for mixture data as shown in the

Mix A & Primer Mix B) _ .« | :' ©0-20% mixture reproducibility scatterplot. The log(LR) results roughly
For case-type data, two studies were performed: o 12 o ©21-40% follow the equal information line, showing reproducibility.
* Mock Casework - 21 mock casework samples of known composition :'g’ - ©41-60%

Methods .
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involving varying sample types and contributor number. When compared to traditional CE method for producing DNA data,

« Mixture Studies - samples of known composition involving varying Data generation Genotype separation . . ¢ . . the TrueAllele-inferred genotype results from autosomal STR NGS
contributor number and mixture weight (MW) ratios. NGS kit: Verogen ForenSeq DNA e IeIe e In 5 . e ! 5 " )y 3 % dgta gave similar DNA information agd matf:h statistics.for both

| | Signature Prep Kit Primer Mix B (aut(;somal STRs only) ) ° single-source and case-type samples (including DNA mixtures).
Finally, for concordance, three studies were performed: (27 autosomal STR markers, X- o’
* Capillary Electrophoresis (CE) - A set of 45 single-source samples and Y-chromosome markers, and Match information P * In summary, a DNA laboratory can get useful information from their

SNPs)
NGS sequencer: MiSeq FGx™
CE kit: GlobalFiler™
CE instrument: 3130

DNA evidence using next generation sequencing technology. This
study established that the autosomal STR NGS data can be reliably
interpreted, with similar mixture weights and match statistics to the
STR data generated by CE methods. SNP interpretation using
TrueAllele 1s currently under development.

prepared using two sequencing methods (CE and NGS).

* Plate Setup - samples of varying contributor number prepared using
two plate setup methods.

e Primer Mix Autosomal STR — Comparison of STR markers of 57

samples of varying contributor number prepared using two NGS primer
sets (Primer Mix A & Primer Mix B).

Likelihood ratio (LR) statistics ‘
Software: TrueAllele VUler™ -18

Co-ancestry coefficient: 1%

log(LR,)

Scatterplot of log(LR) comparison between independent replicate computer runs on the same NGS mixture data. The results are separated into MW
ranges, with each range shown as a different series color.
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Single-source and mixture samples

This validation showed that the system produced sensitive, specific,
and reproducible results for DNA data containing one to five
contributors produced by the Kern Regional Crime Laboratory using 5
the ForenSeq DNA Signature Prep kit Primer Set B with the MiSeq

FGx Next Generation Sequencer.
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NGS workflow ;
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Using NGS, DNA laboratories can analyze many DNA samples at one
time (in parallel). Utilizing this methodology, a lab can also increase
the amount of DNA data produced for a sample, leading to a higher

Image from [1]
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