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4. Plan for proficiency testing and collaborating laboratory tasks were not fully executed due to

lack of available collaborating laboratories. Only one laboratory, The University of North

Texas (PI: Bruce Budowle ), expressed interest to share/submit NGS data. However, despite

multiple attempts to coordinate collaboration, the University of North Texas Laboratory was

not been able/willing to commit. There remain too few research laboratories generating NGS

data for STRs that could contribute to this project, and no forensics laboratories have gone

online with NGS to serve as data providers.

Summary of findings 

The PowerSeq™ workflow could be automated for up to 96 samples, producing robust and 

highly accurate STR sequence data. Bioinformatic tools could be deployed in a Cloud 

environment and scalable to on-demand resourcing in a secured environment. The fundamental 

approach is high performance computing that identifies the unique flanks of each STR and 

reports the STR sequence and fragment-based size for backwards compatibility (Bailey et al. 
2017). 

The NOS approach was successfully used to characterize family trios from Brazil for population 

level analysis and paternity typing (Silva et al. 2017, 2018). Further, the full profiles generated in 

this study that were concordant with standard capillary electrophoresis analysis (Thermo 

Globalfiler) have been submitted to STRidER (https://strider.online/) for external quality control 

(Silva et al. 2019, in prep). 

For the complete population study, autosomal STR loci were analyzed a for ~900 samples and 

frequencies were calculated based on sequence composition. Population genetics studies were 

performed and Hardy-Weinberg equilibrium, polymorphic information content (PIC), and 

observed and expected heterozygosity were assessed. Overall, sequence-based allelic variants 

-(i.e., isoalleles) were observed in 20 out of22 different STR loci commonly used in forensic 

DNA genotyping, with the highest number of isoalleles observed in locus D12S391. The highest 

increase in allelic diversity and in PIC was observed in D3S 1338 and D8S 1179. Some unique 

alleles were observed in specific populations, such as a vW A allele in Brazilians, and PentaD 

deletions in the flanks (2.2 and 3.2) in African Americans. Complete population details can be 

reviewed in (Silva et al. 2019, in prep). 

The website went live on 18 August 2017 with version 1.0 and was updated 18 December 2017 

to v I. I. Over 50 people registered for use of the website. The database summary is as follows: 

PopSeq Human STR Sequence database version 1.1 

Release date: 18 December 20 I 7 

Total number of samples: 878 

Total number of STR alleles: 49, 764 

Total number of unique allele sequences: 1028 
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