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Analysis of Trisallelic Genotypes in Forensic DNA Identification
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Abstract

Objective: To investigate the typological characteristics of trisallelic genotypes in forensic DNA identification, providing reference
for forensic practitioners to accurately verify trisallelic phenomena. Methods: This study selected 32 trisallelic genotype samples
detected in forensic DNA identification. DNA extraction was performed using the Chelex-100 method and magnetic bead method.
PCR amplification and STR typing were conducted using two fluorescent STR amplification kits, combined with genetic feature
analysis based on sample background. Sanger sequencing technology was employed to validate the authenticity of trisallelic
genotypes. Results: A total of 38 trisallelic positive loci were identified across 32 samples, involving 11 autosomal STR loci.
D21S11, Penta D, and D18S51 were the most frequently detected loci, accounting for 68.42% of total detection frequencies.
Among the 32 samples, balanced trisallelic genotypes accounted for 65.63%, while unbalanced trisallelic genotypes accounted for
34.37%. In kinship identification samples, balanced trisallelic genotypes predominantly exhibited clear genetic sources, whereas
unbalanced trisallelic genotypes were partially associated with chromosomal mosaicism. Repeat amplification and sequencing
validation confirmed 28 true trisallelic genotypes and 2 pseudotrisallelic genotypes. Study: The detection of three alleles in forensic
DNA identification exhibits significant locus specificity. Combined amplification using multiple reagent kits, repeated testing, and
Sanger sequencing validation can effectively distinguish true from false alleles, thereby avoiding misclassification of genotypes. This
approach provides support for improving the accuracy of three-allele genotyping in forensic DNA identification.
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