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Analysis of STR Locus Mutations in Paternity Testing
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Objective: To explore the occurrence pattern of short tandem repeat (STR) locus mutations in paternity
testing and their impact on the test results, and to optimize the mutation judgment criteria. Methods: The
study was conducted from May 2024 to May 2025, involving 500 families undergoing paternity testing.
PCR-CE technology was used to detect 30 STR loci. The mutation rate, distribution of mutation types,
characteristics of mutation sites, association between mutations and parental age and gender, and
the impact of mutations on the Paternity Index (PI) were analyzed. The detection data were analyzed
using chi-square test and logistic regression analysis, with a statistical difference considered
significant at P<0.05. Results: A total of 46 mutations were detected, with an overall mutation rate of
0.31% (46/15000). The proportion of paternal mutations was 62.50% (29/46), while the proportion of
maternal mutations was 37.50% (17/46), with a statistically significant difference ( x >=5.82, P<0.05).
Mutations were concentrated in the D21S11 (19.57%), D18S51 (15.22%), and FGA (13.04%) loci.
The mutation rate in the parental age = 35 years group (2.41%) was significantly higher than that in
the <35 years group (1.21%) (P<0.05), while there was no significant difference in gender (P>0.05).
Single—step mutations accounted for 89.13% (41/46), while two—step or more mutations accounted
for 10.87% (5/46). After adjusting the threshold for determining mutations, the risk of excluding errors
was reduced, and the proportion of cases with a Pl value = 10000 increased from 98.20% to 99.52%.
Conclusion: STR locus mutations are mainly paternal single—step mutations and are significantly
correlated with parental age. Optimizing the mutation judgment threshold can improve the accuracy
of paternity testing results and reduce the risk of misjudgment, which has practical significance for
improving clinical identification standards.
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