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Additional Sequence Information

High-throughput sequencing can reveal additional information that is not available from the traditional CE data. 
Isoalleles are loci that appear homozygous in length-based measurements (such as CE), but are heterozygous 
by sequence. High-throughput sequencing reports the percentage of sequences for a given allele and sequence 
variants. This depth of information has applications in identification of individuals and relatives in single source 
samples and the potential for improved assignment to contributors during analysis of mixtures.
  

Figure 6. An example of an isoallele. High-throughput sequencing provides additional information that cannot be 
determined from the traditional CE data.

Conclusion

GeneMarkerGeneMarker HTS software results proved to be 99.74% concordant with CE allele calls of 20,000 sampled 
loci. High-throughput sequencing can reveal additional information that is not available from the traditional CE 
data. The additional sequence information can be beneficial in forensic and casework applications. Strengths of this 
data include both its resolving power for excluding an individual and the ability to determine potential relationships 
between evidence and suspects due to Mendelian inheritance of nuclear DNA.

ChemistriesChemistries for mtDNA and STR amplification for HTS platforms enable the laboratory to have the benefits of both 
mtDNA and STR analysis at the same time. GeneMarkerⓇHTS software provides a streamlined workflow for 
forensic mitochondrial and STR DNA data analysis from all major High Throughput Sequencing (HTS) systems 
and chemistries.

If you are interested in learning more or would like a free, 35-day trial version of GeneMarkerHTS, please 
visit booth #512.
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CE results concordant with HTS results

National Institute of Standards and Technology (NIST), in conjunction with Promega corporation, generously 
supplied the fastq sequence files and the corresponding CE allele calls for 672 samples amplified with the 
PowerSeqⓇ Auto/Y System and analyzed on an IlluminaⓇ MiSeq. 

GeneMarkerGeneMarker HTS software results were 99.74% concordant with the CE allele calls of 20,000 sampled 
loci. The concordance study evaluated Autosomal and Y-STRS. GeneMarker HTS reports the percentage of 
sequences for a given allele.

A call is considered:

• Homozygous when the 1st allele is >= 70%
• Homozygous-split when the 1st allele is >= 70% but the top 2 sequences are each >= 35% in that allele
• Heterozygous when the 1st two alleles are each >= 20% 

TableTable 1. The HTS STR/Y-STR analysis resulted in 19,539 concordant allele calls and 408 Homozygous-Split 
concordant allele calls.
 

Figure 4. The HTS STR/Y-STR results were highly concordant with the corresponding CE allele calls. Only 372 
allele calls were discordant and 314 no calls reported. A total of 20,000 loci were sampled.
 

TableTable 2. Of the discordant calls, there were 188 instances where the sequence was found and called but unable 
to be named and 71 instances of discordant allele names. This discordance may be due to variation in the allele 
sequences compared to the known information or sequencing errors.

Figure 5. A graphical display of the discordance calls found in the study.

Figure 1. The analysis panel can be selected 
from the Panel drop down. Then import the 
sample files and start processing.

FigureFigure 2. After the data is processed, the 
results can be viewed. The initial view is an 
overview of all the results, Auto/Y-STR, with 
a separate viewer if the chemistry includes 
mtDNA. The interactive sunburst or 
Category drop down can be used to narrow 
the scope of results being reviewed. The 
overviewoverview provides the categories of data, 
read count, percent of total reads and the 
forward/reverse counts.

Figure 3. The locus view displays detailed 
results for each allele in the locus. 
Sequence information for each allele can be 
viewed from the sequence tab.
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