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Mutation characteristics of 39 STR loci in 6 812 paternity testing cases from the Han
population in Jiangsu province

YE Qin', JU Xiaobin', WU Lei*, CHEN Qun"', XU Ting”

'Forensic Identification Institute,’Department of Laboratory Medicine, the First Affiliated Hospital of Nanjing Medical
University, Nanjing 210029, China

[Abstract] Objective: To analyze the mutation characteristics of 39 short tandem repeat (STR)loci in paternity testing from the Han
population in Jiangsu province. Methods: A total of 6 812 paternity testing cases accepted by Forensic Identification Institute in the
First Affiliated Hospital of Nanjing Medical University were collected from January 2019 to December 2024. The GoldenEye™ DNA
Identity System was used to detect mutations in 39 STR loci, and statistical analyses were performed on mutation rates, origin, and
steps. Results: Among the 6 812 confirmed paternity testing cases, there were 1 680 trios and 5 132 duos. A total of 214 mutation
events were observed, with an overall mutation rate of 2.52%. The highest mutation rate occurred in D12S391(0.329 7%, 28/8 492),
followed by Penta E, FGA, D21S11, D18S51, and D3S1358 with mutation rates exceeding 0.20% . Paternal mutations accounted for
189 cases, maternal for 20 cases, and 5 cases were of undetermined origin, with paternal mutations significantly outnumbering maternal
ones(P < 0.001). Among the mutations, 203(94.86% ) cases were single-step mutation, with 9 cases in two steps, and 2 cases in three
steps observed at FGA and D21S11 loci. Conclusion: The STR mutation rate in paternity testing is relatively high (2.52%) , showing
gender and regional variations, which warrants attention in forensic practice. Our findings provide data support for the STR mutation
status from the Han population in Jiangsu province and contribute to improving the accuracy of complex kinship identification.
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(1550530 87 1511 A1 96 451

1E 214 5] AR ZZ A i, AQURERAZ 189 ], BEIF 5
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Table 1 Mutation situations of 39 STR loci

Mutation Mutation One-step(n) Two-step(n) Three-step(n) Paternal Maternal Uncertain
Locus number(n) rate(%) +1 -1 +1/-1 +2 -2 +3 -3 (n) (n) (n)
D12S391 28 0.3297 9 15 4 0 0 0 0 25 1 2
Penta E 23 0.270 8 7 14 1 0 1 0 0 19 4 0
FGA 22 0.259 1 10 5 5 0 1 0 1 18 4 0
D21S11 20 0.2355 6 9 3 1 0 1 0 16 3 1
D18S51 18 0.2120 8 8 1 0 1 0 0 14 4 0
D8S1179 14 0.164 9 5 6 2 0 1 0 0 13 0 1
D3S1358 13 0.1531 5 3 5 0 0 0 0 13 0 0
vWA 13 0.1531 6 5 2 0 0 0 0 13 0 0
D5S818 13 0.153 1 4 7 2 0 0 0 0 12 1 0
CSF1PO 10 0.117 8 8 1 1 0 0 0 0 9 1 0
D13S317 8 0.094 2 3 5 0 0 0 0 0 8 0 0
D195433 7 0.082 4 3 2 1 0 1 0 0 6 1 0
D6S1043 6 0.070 7 2 3 0 1 0 0 0 6 0 0
D2S1338 5 0.058 9 2 3 0 0 0 0 0 5 0 0
D16S539 4 0.047 1 2 1 1 0 0 0 0 3 1 0
D7S820 4 0.047 1 1 2 1 0 0 0 0 3 0 1
Penta D 2 0.023 6 0 0 2 0 0 0 0 2 0 0
D13S325 1 0.0118 0 0 0 1 0 0 0 1 0 0
D6S477 1 0.0118 1 0 0 0 0 0 0 1 0 0
D7S1517 1 0.0118 1 0 0 0 0 0 0 1 0 0
TPOX 1 0.0118 0 0 0 0 1 0 0 1 0 0
Total 214 2.5200 83 89 31 3 6 1 1 189 20 5

R2 RiRIFRELERILE
Figure 2 Comparison of mutation rates between paternal

and maternal origin

o Mutation Total Mutation
Origin number(n)  number(n)  ratio(%)
Paternal mutation 189 6254 3.0221
Maternal mutation 20 2228 0.8977
Total 209 8482 -
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24 ARBEARRTEFL

STR i [K] 8 JEAL ZAE AN [ W L AR AE 22 7, AR
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Table 3  Statistics of genes with uncertain mutation origins
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Figure 1 FGA locus allele typing pattern
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Figure 2 D21S11 locus allele typing pattern
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Table 4 Two cases of 3-step mulation

Allele typing Mutation ~ Mutation

No. Locus Father Child Mather  step origin

FGA 23,25 19,20 - -3
2 D21S11 32 32 29 +3

Paternal

Maternal
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B ] e s S AR 25 SR EE AR
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F R E DL B X3 A AR A 893 T R AU IR 6
F4  7E ARSI () 3o i b 32 3 2 0 R A6 ik
BN 1A, Aoy T RE I b R AR . STR
5 DR R A 1 = B Ji IR ) B R AR, LR AR AR



EASHEHE M

*1298- Mo BE R K % 2 kR 202549 A
0.67 = Jiangsu
~ 0'5_ = Guangdong
?Z 0.4 = Guizhou
% 0.3 Inner Mongolia
_g 0.2 = Henan
g 0.1
01
N S AN “\ LI RS S\ RN VA NI CYRRYN A\ oo
9\’1«% Qe\‘\% ¥ Q’L\% 9\%% 90,%\% ch,%\ i 95% ()%Q\ 9\”)%“3 0\9% 965\ foo\ 0\6%5 9’\% Qe‘(\% <®

B3 FEMEEARSTR EEEREER

Figure 3 Mutation rates of STR loci of Han population from different regions
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