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Genetic polymorphism of 25 Y-STR loci in Zhuang population in Guizhou
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Abstract: To determine polymorphic features of 25 Y chromosome Short Tandem Repeats ( Y-STR ) loci
in the Zhuang ethnic and their differences from the corresponding features in other ethnics in the Guizhou
province, we analyzed the 25 Y-STR loci in the Zhuang ethnic population to obtained genetic polymor-
phism of the ethnic group. We amplified 25 Y chromosome Short Tandem Repeats loci from the DNA
samples of 67 people of Zhuang ethnic using an Y27 Plex fluorescence detection kit, followed by electro-
phoresis with a Genetic Analyzer. Genotyping results were analyzed with a series of genetic software, in-
cluding Arlequin 3.5, Mega 7.0, and SPSS19. 0. Two double-copy loci DYS385ab and DYS387S1 were
found to have 8, 10 alleles, whereas the remaining 23 single-copy loci were found to have 86 different
kinds of alleles with the allele number varying from 2 to 7, the allele frequency ranging from 0. 014 9 to
0.970 1, and the genetic diversity varying from 0. 058 8 (for DYS456) to 0. 823 6 (for DYS387S1). A
total of 36 haplotypes were detected, of which 66. 7% were unique. The haplotype diversity was 0. 957
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9. The R_genetic distance matrix showed that the genetic structure of the paternal network of the Zhuang

ethnic group in Guizhou was similar to that of the Fujian She ethnic and Inner Mongolia Mongolian. The

polymorphism of the 25 Y-STR loci in Guizhou’s Zhuang ethnic group differed significantly from that of

the Yunnan Hani, Xinjiang Uygur, Liaoning Manchu, Jilin Korean and Salzburg, with the greatest differ-
ence from that of the Xinjiang Kazak, Amdo Tibetan, and West African people. The 25 Y-STR loci in

the Guizhou’s Zhuang ethnic group had great genetic polymorphisms, which can be used in the identifica-

tion of parental relationship.
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Table 1  Allele and Genetic diversity values of 25 Y loci in Zhuang population from Guizhou

SEREE AR MR LS GD e AREER R kS GD
DYS19 14 13 0.194 0 0.690 2 DYS481 22 1 0.014 9 0.6915
15 27 0.403 0 23 24 0.358 2
16 3 0.044 8 24 2 0.029 9
17 23 0.343 3 25 15 0.223 9
18 1 0.014 9 27 25 0.373 1
DYS3891 12 28 0.417 9 0.640 4 DYS518 37 15 0.223 9 0.774 8
13 27 0.403 0 39 0.014 9
14 12 0.179 1 40 9 0.1343
DYS38911 27 3 0.044 8 0.680 7 41 16 0.238 8
28 25 0.373 1 42 22 0.328 4
29 26 0.388 1 43 4 0.059 7
30 13 0.194 0 DYS533 10 24 0.358 2 0.6730
DYS390 21 25 0.373 1 0.680 7 11 28 0.417 9
22 15 0.223 9 12 12 0.179 1
24 25 0.373 1 13 3 0.044 8
25 2 0.029 9 DYS570 16 1 0.014 9 0.472 4
DYS391 10 43 0.641 8 0.466 8 18 22 0.328 4
11 24 0.358 2 19 41 0.6119
DYS392 11 25 0.373 1 0.658 1 20 3 0.044 8
13 27 0.403 0 DYS576 16 15 0.2239 0.660 8
14 15 0.2239 17 1 0.014 9
DYS393 12 28 0.417 9 0.656 7 18 30 0.447 8
13 15 0.2239 19 21 0.313 4
14 24 0.358 2 DYS627 19 2 0.029 9 0.441 4
DYS437 14 64 0.955 2 0.086 8 20 48 0.716 4
15 3 0.044 8 21 15 0.223 9
DYS438 10 65 0.970 1 0.059 2 22 2 0.029 9
11 1 0.014 9 DYS635 20 15 0.223 9 0.420 6
9,10 1 0.014 9 21 1 0.014 9
DYS439 11 28 0.417 9 0.4939 23 1 0.014 9
12 39 0.582 1 24 49 0.7313
DYS448 18 39 0.5821 0.517 4 25 1 0.014 9
19 2 0.029 9 Y-GATA-H4 11 47 0.701 5 0.4251
20 26 0.388 1 12 20 0.298 5
DYS449 26 5 0.074 6 0.7350 DYS385ab 11,17 3 0.044 8 0.749 9
27 19 0.283 6 11,18 22 0.328 4
28 25 0.373 1 12,19 2 0.029 9
29 1 0.014 9 13,14 15 0.223 9
30 15 0.223 9 13,17 3 0.044 8
31 1 0.014 9 13,18 21 0.313 4




53 [E2F2045 . SN 25 A Y-STR JED e st f4 2 2451 123
gr b3k
SR RN MR pES GD S BEER SR LES GD
32 1 0.014 9 13,22 1 0.014 9
DYS456 14 2 0.029 9 0.058 8 DYS387S1 38 2 0.029 9 0.823 6
15 65 0.970 1 34,38 17 0.253 7
DYS458 15 15 0.2239 0.726 8 35,37 2 0.029 9
16 8 0.119 4 35,38 5 0.074 6
17 16 0.238 8 35,40 1 0.014 9
18 27 0.403 0 36,39 1 0.0149
19 1 0.014 9 36,40 7 0.104 5
DYS460 9 1 0.014 9 0.392 1 37,38 3 0.044 8
10 51 0.761 2 37,38,39 20 0.298 5
11 12 0.179 1 37,39 1 0.014 9
12 3 0.044 8 37,40 8 0.119 4
F2 o SIS AR BOIENR 25 A Y-STR JE [N A8 HLAf 1
Table 2 Haplotype distributions for the 25 Y loci in Zhuang ethnic group from Guizhou
FfEDYSDYSDYSDYSDYSDYSDYSDYS DYS DYSDYSDYSDYSDYSDYSDYSDYSDYSDYSDYSDYSDYS DYS DYS
19 38913%011 390 391 302 393 437 438 439 448 449 456 458 460 481 518 533 570 576 627 635 385ab 387l
HO1 16 12 27 25 10 13 12 15 10 11 19 30 14 17 10 24 40 11 20 18 19 24 12 12, 19 36, 40 2
HO2 15 12 28 21 10 11 12 14 10 11 20 28 15 18 10 27 43 11 19 18 20 24 11 11, 18 34, 38 2
HO3 17 13 29 24 11 13 14 14 10 12 18 27 15 17 10 23 41 10 18 19 21 24 11 13, 18 38 1
HO4 15 12 28 21 10 11 12 14 10 11 20 28 15 18 10 27 42 11 19 18 20 24 11 11, 18 34, 38 11
HOS 14 14 30 22 10 14 13 14 10 12 18 30 15 15 11 25 37 12 19 16 20 20 12 13, 14 36, 40 1
HO6 17 13 29 24 11 13 14 14 10 12 18 27 15 17 10 23 41 10 18 19 21 24 11 13, 18 37, 38 2
HO7 15 12 28 21 10 11 12 14 10 11 20 28 15 18 10 27 42 11 19 18 20 24 11 11, 17 34, 38 2
HO8 15 12 28 21 10 11 12 14 10 11 20 28 15 18 10 27 42 11 19 17 20 24 11 11, 18 34, 38 1
HO9 15 12 28 21 10 11 12 14 10 11 20 28 15 18 10 27 42 11 19 18 20 24 11 11, 18 35, 38 2
H10 15 12 28 21 10 11 12 14 10 11 20 28 15 18 10 27 42 11 19 18 20 24 11 11, 18 38 1
H11 15 12 28 21 10 11 12 14 10 11 20 28 15 18 10 27 43 11 19 18 20 24 11 11, 18 35, 37 1
H12 15 12 27 21 10 11 12 14 10 Il 20 28 15 18 10 27 43 11 19 18 20 24 11 11, 18 35, 37 1
H13 15 12 28 21 10 11 12 14 10 11 20 28 15 18 10 27 42 11 19 18 22 24 11 11, 18 35, 38 2
Hi14 15 12 28 21 10 11 12 14 10 11 20 28 15 18 10 27 42 11 19 18 21 24 11 11, 18 35, 38 1
H15 14 14 30 22 10 14 13 14 10 12 18 30 15 15 11 25 37 12 19 16 20 20 12 13, 14 36, 39 1
Hi6 15 14 30 22 10 14 13 14 10 12 18 30 15 15 12 25 37 12 19 16 20 20 12 13, 14 36, 40 1
H17 14 13 29 22 10 14 13 14 10 12 18 30 15 15 11 25 37 13 19 16 20 20 12 13, 14 37, 40 1
H18 14 14 30 22 10 14 13 14 10 12 18 30 15 15 11 25 37 12 19 16 20 20 12 13, 14 37, 40 5
H19 15 14 30 22 10 14 13 14 10 12 18 29 15 15 12 25 37 12 19 16 20 20 12 13, 14 36, 40 1
H20 16 13 30 24 11 13 14 14 10 12 18 26 15 18 10 23 42 10 16 19 21 21 11 13, 17 37, 38 1
H21 14 13 29 22 10 14 13 14 10 12 18 30 15 15 12 25 37 13 19 16 20 20 12 13, 14 37, 40 1
H22 14 14 30 22 10 14 13 14 10 12 18 30 15 15 11 25 37 12 19 16 21 20 11 13, 14 36, 40 1
H23 14 14 30 22 10 14 13 14 10 12 18 30 15 15 11 25 37 13 19 16 20 20 12 13, 14 35, 40 1
H24 14 14 30 22 10 14 13 14 11 12 18 31 15 15 11 25 37 12 19 16 20 20 12 13, 14 37, 40 1
H25 14 13 29 22 10 14 13 14 10 12 18 30 15 15 11 25 37 12 19 16 20 20 12 13, 14 36, 40 1
H26 17 12 28 24 10 13 12 15 10 11 20 32 15 19 9 22 39 11 20 19 21 23 12 13, 22 37, 39 1
H27 15 12 28 21 10 11 12 14 9,10 11 20 28 15 18 10 27 42 11 19 18 20 24 11 11, 17 34, 38 1
H28 17 13 29 24 11 13 14 14 10 12 18 27 15 16 10 23 41 10 18 19 20 24 11 13, 18 37, 38, 39 5
H29 17 13 29 24 11 13 14 14 10 12 18 27 15 16 10 23 41 10 18 19 20 24 12 13, 18 37, 38,39 3
H30 17 13 29 24 11 13 14 14 10 12 18 27 15 18 10 23 41 10 18 19 20 24 11 13, 18 37, 38, 39 1
H31 18 13 29 24 11 13 14 14 10 12 18 27 15 17 10 23 41 10 18 19 20 24 11 13, 18 37, 38, 39 1
H32 17 13 29 24 11 13 14 14 10 12 18 27 15 17 10 23 41 10 18 19 20 24 11 13, 17 37, 38, 39 1
H33 17 13 29 24 11 13 14 14 10 12 18 27 15 17 10 23 41 10 18 19 21 24 11 13, 17 37, 38, 39 1
H34 17 13 29 24 11 13 14 14 10 12 18 26 15 17 10 23 40 10 18 18 21 24 11 13, 18 37, 38, 39 4
H35 17 13 29 24 11 13 14 14 10 12 18 27 15 17 10 23 40 10 18 19 21 24 11 13, 18 37, 38, 39 3
H36 17 13 29 24 11 13 14 14 10 12 18 27 15 17 10 23 41 10 19 19 20 25 11 13, 18 37, 38, 39 1

>
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Table 3 Pairwise genetic distance between Guizhou Zhuang and other 12 published populations

(Above diagonal : P values , B

elow diagonal : R_values)

M )T AR g ~®M  WNE W s WEg K2 LT EHAA WIE BERR

M CHKE & B WEIE SR DUE BRSO BRI B W iR WIEER OB AR
FeMEE 0.000 00 + + + + + + + + + + + +
JUPEHE 0,143 96 0. 000 00 + + + + + + + + + + +
fEEEAEE 0.097 11 0.060 31 0. 000 00 + + + + + + + + + +
“EMEE  0.139 23 0.116 96 0. 067 73 0. 000 00 + + + + + + + + +
NS5 0.095 90 0.090 53 0. 047 30 0. 060 25 0. 000 00 + + + + + + + +
IR 0.084 92 0.054 98 0.017 45 0. 052 85 0. 049 98 0. 000 00 + + + + + + +
HEESEETE 0.263 00 0. 155 57 0.075 78 0. 120 30 0. 039 36 0. 063 69 0. 000 00 + + + + + +
YL RE 0.149 45 0.166 73 0. 114 21 0. 111 48 0.020 93 0. 092 84 0. 093 98 0. 000 00 + + + + +
L 0.280 00 0.261 22 0.199 11 0.221 74 0.077 84 0. 187 53 0. 144 09 0. 103 61 0. 000 00 + + + +
i TR 0. 130 93 0.060 12 0. 011 36 0. 069 97 0.051 78 0.006 19 0.074 93 0. 110 07 0.221 27 0. 000 00 + + +
TMREAMEE  0.164 81 0.124 07 0.053 88 0. 111 25 0.094 60 0. 049 50 0. 152 52 0. 185 01 0.251 98 0. 045 80 0. 000 00 + +
[LEE|IN:S 0.520 37 0.394 10 0.412 45 0.493 00 0.360 68 0.345 18 0.484 28 0.440 59 0.463 01 0.427 33 0.485 21 0. 000 00 +

BER B AT 0.195 92 0.204 06 0. 152 00 0. 149 58 0. 040 32 0. 125 16

0. 155 51 0.026 68 0. 128 09 0. 155 26 0.238 82 0. 506 27 0. 000 00

1) “+7: P<0.05
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Neighbour Joining tree plot of the Zhuang population from Guizhou with other 12 different populations based on Ry,
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