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humic acid, hematin, collagen, calcium, melanin, indigo, bile salt, and urea
and have different mechanisms by which they inhibit DNA amplification (5-9).
This study will focus on PCR inhibitors most commonly encountered in
skeletal and decomposed remains.

Human Identification (HID) is traditionally performed using capillary
electrophoresis-based STR typing and mitochondrial DNA analyses. Massively
parallel sequencing (MPS) has offered an alternative method to Sanger
sequencing for mitochondrial genome sequencing, STR and SNP typing for
HID purposes (10). With MPS, DNA molecules are sequenced in parallel,
which increases throughput and can also provide more genetic information
for each sample than conventional STR typing including, but not limited to,
sequence variations (or SNPs) within STRs, ancestral, and phenotypic
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Capillary Electrophoresis PCR products were separated and detected via
capillary electrophoresis using the 3500™ Genetic Analyzer (ThermoFisher
Scientific). STRs were analyzed using GeneMapper ID-X v. 4.1 (ThermoFisher
Scientific).
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Figure 1: Percentage of STR alleles reported with 1 ng (left) and 0.1 ng (right) of DNA input, at 5 different concentrations with 5 inhibitors (Table 1). Concentration 0 = no
inhibitor. Data presented as average = SD. (N = 3)
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 STR success decreased as the concentration of each of the 5 inhibitors increased at both 1 and 0.1 ng of DNA input (Fig. 1).

 Peak heights decreased as the concentration of inhibitor increased for both 1 and 0.1 ng of DNA input.

notably decrease as locus size increased (data not shown).

 STR analysis (GlobalFiler® kit) was most vulnerable to samples inhibited with high levels of humic acid and hematin.

MPS Inhibitor Tolerance

« Samples inhibited with hematin, humic acid, and melanin resulted in the least
balanced SNP typing results. However the HID-lon AmpliSeq™ Identity Panel
continued to produce balanced amplification for collagen and calcium samples as
the level of inhibition increased (Fig. 2 B).
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Figure 2: Heterozygote allele balance, with 1 ng DNA input for five inhibitors at five
different concentrations using the A) STRs (GlobalFiler®), and B) SNPs (AmpliSeq™
Concentration 0 = no inhibitor.

Identity Panel) .

After quantification, libraries were diluted to 20 pM and pooled together.
The pooled library was added to the lon Chef™ System (ThermoFisher
Scientific) and loaded onto 316 barcoded semiconductor chips. Once the lon
Chef™ run was complete, the chips were placed on the lon PGM™ to be
sequenced.

Data analysis including ISP loading, percent enrichment, percent library, and
total usable reads was completed using Torrent Suite Software v4.6. SNP
calls, coverage, and number of reads were analyzed using
HID_SNP_Genotyper v4.3 plugin.

CONCLUSIONS

STR chemistry (GlobalFiler®) was more tolerant to inhibitors with 1 ng DNA
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