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Abstract

he sequencing of STR markers provides additional information due to the underlying sequence variation that is typically masked by traditional fragment-based genotyping. The interpretation of STR profiles generated by targeted sequencing methods are susceptible to the
same factors as profiles generated using capillary electrophoresis. These factors include signal noise, stutter artifacts, heterozygote imbalance, and allelic drop-out/in. Our goal Is to characterize and understand how these behave In targeted sequence datasets. Here, we
developed a framework using statistical tools to systematically interpret and understand the characteristics of single-source DNA profiles generated by targeted sequencing. Data were generated from sensitivity studies using known single-source samples amplified with the
PowerSeq 46GY System Prototype with varying DNA target masses ranging from 15 pg to 500 pg. The STR loci were sequenced on the lllumina MiSeq platform and raw FASTQ data files were analyzed in STRait Razor [1] without applying any thresholds (i.e. at a coverage 2
1). Boxplots were then used to visualize and compare the distribution of the true allelic, back stutter, and noise sequences. Histograms were developed to visualize the distribution of the heterozygote sequence balance. Laboratories evaluating thresholds to interpret single-
source NGS profiles should evaluate the tradeoff between true positives (true allelic sequences) and false positives (non-specific sequences) as well as the risks of misidentifying heterozygous and homozygous genotypes. This can be accomplished by constructing the
Recelver Operating Characteristic (ROC) plots. All the data were analyzed globally (all DNA quantities combined), as well as investigated per DNA guantity and per locus. Analyses presented can be applied to sequence data generated by similar targeted sequence
multiplexes and/or NGS platforms.

1 Aim of the Study

6 Inferring Zygosity using Heterozygote Sequence Balance

Average Sequence Coverage (ASC) of Allelic Sequences versus DNA Template Amount
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= The variation of the heterozygote balance decreased as the amount of DNA increased.

« The yield of PCR products successfully converted to adapter-ligated libraries was observed = As expected, improved discrimination between known alleles (A) and the remainder of the sequences (N, S1, and S2) is observed as the amount of |« The heterozygote balance is equally variable for both library kits as a function of DNA amount.
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