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Genetic polymorphisms of ten X chromosome STR loci in Hunan
Tujia population and their forensic evaluation

HAN Wei, YANG Li, GUI Hong-Sheng, YU Bing, WEI Jie, LI Sheng-Bin

Key Laboratory of Forensic Science, Ministry of Health, Xi’an Jiaotong University College of Medicine, Xi’an 710061, China

Abstract: Genomic DNA was extracted from whole blood of 198 unrelated health individuals of Tujia ethnic group from
south China’s Hunan Province. Genotyping and detection of PCR products were carried out on denaturing polycrylamide
gel electrophoresis followed by silver staining. Allele frequencies and genotype frequencies were computed. Deviation from
Hardy-Weinberg equilibrium and differences of gene distribution were examined by SPSS 13.0. Fixation index, genetic
polymorphism and indices of forensic application were calculated using Fstat and Powerstats, respectively. The results re-
vealed that the frequencies of 65 alleles were distributed from 0.0048 to 0.6170. Among the ten X-STR loci, DXS6789,
DXS6799 and HPRTB presented lower diversity and differentiation, while DXS7133 and DXS7423 showed lower value in
forensic application. Results of multiple comparisons by loci showed that difference between German, Italian and Tujia
population were the most dominant, and it suggested that great genetic differences did exist between Caucasian and Mongo-
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lian. In conclusion, DXS6804, DXS7132, DXS7130, DXS8378, DXS6789, DXS6799, DXS7424 and HPRTB had a good
value in forensic identification, paternity testing of female and disease related study for Tujia population.
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Table 1 Allele frequencies and differences test of ten STR loci in male and female from Hunan Tujia population
DXS6804 DXS7132 DXS7130 DXS6789 DXS7424
Allele
Female Male Female Male Female Male Female Male Female Male
10 0.0577 0.0319 0.0048
11 0.25 0.2979 0.0337 0.0957 0.149 0.1064
12 0.3077 0.3511 0.1202 0.1915 0.1587 0.1596 0.0096 0.0106
13 0.2548 0.234 0.3077 0.3191 0.0865 0.1596 0.0144 0.0106
13.3 0.0192 0.0213
14 0.0865 0.0851 0.3317 0.234 0.101 0.1489
14.3 0.0433 0.1064
15 0.0385 0.1779 0.1489 0.1394 0.1596
15.3 0.4279 0.3404
16 0.0048 0.0288 0.0106 0.3606 0.2872
16.3 0.101 0.1064
17 0.3173 0.3298
17.3 0.0096
18 0.1394 0.2872 0.0481 0.0426
19 0.3125 0.2553 0.0096 0.0106
20 0.0913 0.0532
21 0.0529 0.0213
22 0.0913 0.1277
23 0.1827 0.1383
24 0.1106 0.1064
25 0.0192 0.0106
¥ test 0.218 0.089 0.892
DXS8378 DXS7133 DXS7423 DXS§6799 HPRTB
Allele
Female Male Female Male Female Male Female Male Female Male
8 0.0048 0.024 0.0319
9 0.0192 0.0213 0.4375 0.5319 0.0481 0.0426
10 0.4808 0.5319 0.0337 0.0851 0.25 0.2766
11 0.399 0.2979 0.476 0.3723 0.4712 0.4681
12 0.0913 0.1383 0.0433 0.0106 0.1827 0.117 0.0096 0.0319
13 0.0048 0.0106 0.0096 0.0385 0.024 0.0638 0.1106 0.2447
13.3
14 0.3077 0.2979 0.375 0.4362
14.3
15 0.6106 0.617 0.3798 0.2447
15.3
16 0.0433 0.0851 0.125 0.0319
16.3
17 0.0106
¥’ test 0.119 0.418 0.001
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Table 2 Genotype frequencies of ten X-STR loci in female from Hunan Tujia population

Loci Genotype Frequencies Loci Genotype Frequencies Loci Genotype Frequencies
DXS6804 10/10 0.0288 DXS6789 18/18 0.0673 DXS7130 10/16.3 0.0096
10/11 0.0096 18/19 0.0481 11/11 0.0288
10/12 0.0481 18/20 0.0096 11/12 0.0288
11/11 0.1250 18/21 0.0288 11/13 0.0096
11/12 0.1154 18/22 0.0288 11/14.3 0.0096
11/13 0.0865 18/24 0.0192 11/15.3 0.1442
11/14 0.0385 18/25 0.0096 11/16.3 0.0481
12/12 0.1442 19/19 0.1827 12/12 0.0385
12/13 0.1058 19/20 0.0096 12/13 0.0577
12/14 0.0481 19/21 0.0192 12/14.3 0.0096
12/16 0.0096 19/22 0.0288 12/15.3 0.1346
13/13 0.1346 19/23 0.1058 12/16.3 0.0096
13/14 0.0096 19/24 0.0385 13.3/13.3 0.0096
13/15 0.0385 19/25 0.0096 13.3/15.3 0.0192
14/14 0.0288 20/20 0.0577 13/13 0.0192
14/15 0.0192 20/21 0.0288 13/15.3 0.0385
15/15 0.0096 20/23 0.0096 13/16.3 0.0192
20/24 0.0096 13/17.3 0.0096
DXS7424 12/17 0.0192
13/15 0.0096 21/21 0.0096 14.3/15.3 0.0288
13/16 0.0192 21/23 0.0096 14.3/16.3 0.0288
14/14 0.0481 22/22 0.0385 14.3/17.3 0.0096
14/15 00192 22/23 0.0192 15.3/15.3 0.2019
14/16 0.0385 22/24 0.0096 15.3/16.3 0.0865
14/17 0.0385 22/25 0.0192 HPRTB 12/12 0.0096
14/18 0.0096 23/23 0.0962 13/13 0.0192
15/15 0.0481 23/24 0.0288 13/14 0.0865
15/16 0.0385 24124 0.0577 13/15 0.0673
15/17 0.0769 DXS7133 10/10 0.0096 13/16 0.0288
15/18 0.0288 10/11 0.0192 14/14 0.2596
15/19 0.0096 11/11 0.2500 14/15 0.0962
16/16 0.1827 11/12 0.0577 14/16 0.0481
16/17 0.2308 11/13 0.0096 15/15 0.2788
16/18 0.0288 12/12 0.0096 15/16 0.0385
17/17 0.1250 12/13 0.0096 16/16 0.0673
17/18 0.0096 9/10 0.0288 DXS6799 10/10 0.1923
17/19 0.0096 9/11 0.3654 10/11 0.0288
18/18 0.0096 9/9 0.2404 10/12 0.0385
DXS8378 10/10 0.2404 DXS7132 11/11 0.0192 11/11 0.4135
10/11 0.3365 11/13 0.0096 11/12 0.0192
10/12 0.1346 11/14 0.0096 11/13 0.0192
11/11 0.2019 11/15 0.0096 12/12 0.1442
11/12 0.0288 12/12 0.0385 12/13 0.0096
11/13 0.0096 12/13 0.0865 13/13 0.0096
12/12 0.0096 12/14 0.0577 8/10 0.0096
8/10 0.0096 12/15 0.0192 8/11 0.0192
9/11 0.0192 13/13 0.1154 8/8 0.0096
9/9 0.0096 13/14 0.2115 9/10 0.0385
13/15 0.0673 9/11 0.0288
DXS7423 13/14 0.0096
13/15 0.0673 13/16 0.0096 9/12 0.0096
14/14 01635 14/14 0.1346 9/9 0.0096
14/15 0.2692 14/15 0.0865
14/16 0.0096 14/16 0.0288
15/15 04231 15/15 0.0865
15/16 0.0385 16/16 0.0096
16/16 0.0192
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Table 3 Hardy-Weinberg equilibrium tests of ten X-STR loci

and their genetic polymorphism indexes ( 4), DXS6799
_ o H-W ,DXS7133 DXS7423
Loci Gene diversity Fis P-value for HWE
DXS6804 0.77 0.3136 0.131 ’
DXS7132 0.752 0.2068 0.801
DXS7130 0.753 0.0683 0.991
DXS6789 0.823 0.4042 0.042 2.5
DXS7424 0.741 0.2087 0.585
DXS8378 0.604 0.1086 0.515 10 X-STR
DXS7133 0.582 0.1577 0.569 i
DXS7423 0.532 0.2595 0.353 7
DXS6799 0.684 0.6768 0
9
HPRTB 0.692 0.472 0.002
Average 0.6933 0.291
7.9~15 ( 5).
, :
DXS6799 HPRTB :
Hardy-Weinberg P 0.05)
Fstat s 10 X-STR s
( 3), 10 0.6933, DXS6804 DXS6789 DXS7424 DXS7133  HPRTB
0.2910, DXS6789 DXS6799
HPRTB 3 :
Hardy-Weinberg
R4 HEITRE 104 X-STR 5B XE F N BT
Table 4 Parameters of forensic application of ten X-STR loci
Parameter
Loci
(Het)obs. (Het)exp. PIC PD(f) PD(m)
DXS6804 0.5288 0.7656 0.7278 0.725 0.9072
DXS7132 0.5962 0.7472 0.7056 0.7753 0.8945
DXS7130 0.7019 0.7495 0.7215 0.7988 0.9093
DXS6789 0.4904 0.8175 0.7954 0.8022 0.9447
DXS7424 0.5865 0.7369 0.6953 0.759 0.8891
DXS8378 0.5385 0.6009 0.5204 0.6086 0.7603
DXS7133 0.4904 0.5789 0.4896 0.5711 0.7334
DXS7423 0.3942 0.5291 0.4554 0.5233 0.7045
DXS6799 0.2212 0.6786 0.6297 0.6838 0.8478
HPRTB 0.3654 0.6872 0.6303 0.6878 0.8453
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Table 5 Statistical differences of ten loci between Hunan Tujia and other seven populations

[9.10] [ [12] (131 jiatl 141 sy

Loci Han Hui Mongolia Tibetan Korean German Italian
DXS6804 0.042 0 0.112 0.042 - - —
DXS7132 0.022 0.172 0.069 0.227 0.466 0.809 0.8
DXS7130 0.666 0.586 - 0.864 0.002 -
DXS6789 0 0 0 0 0 0 0
DXS7424 - - 0 0 - 0 0
DXS8378 0.377 0.161 0.154 0.236 0.218 0.001 0.001
DXS7133 0 0 0 0 0 0.028 -
DXS7423 0.519 0.088 0.266 0.041 0.203 0 -
DXS6799 0.831 0 0.635 0.434 - - -

HPRTB 0 - 0 - 0 0 0
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