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Abstract: To investigate the genetic polymorphism of Y-chromosomal short tandem repeats (STR) loci in Jing, Yi, Yao,
and Zhuang minority populations from Guangxi Province, China. 17 Y-STR loci were co-amplified using AmpFISTR®
Yfiler™ PCR Amplification Kit System, and the PCR products were analyzed by genetic analyzer. Cluster and phylogenic
tree analyses were conducted to show the genetic distance among the populations. There were 61 different haplotypes in
100 unrelated Yao males, 67 in 105 unrelated Yi males, 79 in 103 unrelated Jing males, and 91 in 107 unrelated Zhuang
males. The haplotype diversities of Jing, Yi, Yao and Zhuang were determined as 0.9784, 0.9866, 0.9911, and 0.9956, re-
spectively. Among these 4 minority populations, the genetic distance between Jing and Zhuang was the smallest (0.0391),
while the genetic distance between Yi and Yao was the largest (0.3376). The 17 Y-STR loci in the 4 minority populations
from Guangxi Province revealed a highly polymorphic genetic distribution, which show a high potential for population

genetics and forensic practice.
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Y , 1 min, 61 1 min, 72 1 min, 30 ;
, , 60 80 min, 4

’ 123 ¥ Bk yR
PCR 1 uL 10 uL Hi-Di™ formamide

[1=3] 17 0.2 puL GeneScan™ 500 LIZ® Size Standard
Y-STR (DYS456 DYS3891 DYS390 DYS389lI > ABL3130xl
GeneMapper ID 3.2
DYS458 DYS19 DYS385 DYS393 DYS391 DYS439
DYS635 DYS392 GATA H4 DYS437 DYS438 (Ladder)
DYS448) 4
124 ZIEFELE
, Y
, (Gene diversity, GD)
(Haplotype diversity, HD)
h=n(1-YPi?)/(n-1)(n , Pi
1 B Arlequin 3.01 AMOVA ,
1.1 Rst Dl Rst
MEGA4.0 ,
61
5 «
» ’ ’ 3 )
, 1 , ,
n ’ 07 . los 21 17 YSTR
, 103, 100 , 17 Y-STR
, 4 (GD ) 0.380~0.945
, . 0.110~0.841 0.115~0.904 0.298~0.941 ( 1)
DYS437 15
1o DYS438 10, 0.718~
0.767 DYS389I
1.2.1  DNA #942JR 13 DYS391 10 GATA_H4
TECAN® Freedom EVO 11 DYS437 14 DYS438
, 10, 0.800~0.943
EQ1000 DYS456 15
DYS391 10 DYS439 11
22 PCR 4K DYS438 10, 0.800~
2 /o 0.940 DYS456
AmpFLSTR® Yfiler™ PCR Amplification 15 DYS391 10,
Kit GeneAmp 9700 0.813~0.822 , 4 17
DNA , 8uL, Y-STR : 61
PCR Reaction Mix 3 pL, 1.8 pL, Ampli , 44 1,10
Taq Gold™ DNA (5 U/uL) 0.25 uL, DNA 0.5~1 2,3 3,

ng PCR : 95 11 min; 94 11 67 47



9 4 17 Y-STR 923
,9 2,6 1,9 ,
3 6 ; 4
79 66 1 .8 , 4
, 2 3, (HD ) 0.9784,
; 91 80  0.9866, 0.9911, 0.9956
F1 IAEE. &, = OEBEFLUTAY-STREFREMNEMEEMERERS # M (n,=103,0,=105,1;,=100,n,=107)
DYS456 DYS393
13 0.078 0.000 0.000 0.019 12 0.447 0.095 0.600 0.355
14 0.175 0.000 0.040 0.084 13 0.194 0.238 0.070 0.168
15 0.495 0.419 0.840 0.813 14 0.340 0.657 0.270 0.206
16 0.184 0.495 0.100 0.047 15 0.019 0.010 0.060 0.271
17 0.068 0.086 0.010 0.037 GD 0.653 0.507 0.564 0.737
18 0.000 0.000 0.010 0.000 DYS390
GD 0.686 0.577 0.285 0.331 21 0.000 0.010 0.150 0.019
DYS389I 22 0.068 0.000 0.010 0.121
11 0.019 0.000 0.000 0.019 23 0.223 0.314 0.240 0.131
12 0.408 0.133 0.690 0.589 24 0.427 0.505 0.500 0.579
13 0.320 0.819 0.080 0.178 25 0.146 0.124 0.100 0.140
14 0.252 0.048 0.230 0.187 26 0.136 0.048 0.000 0.009
15 0.000 0.000 0.000 0.028 GD 0.730 0.635 0.666 0.618
GD 0.674 0.312 0.469 0.591 DYS439
DYS391 10 0.000 0.000 0.030 0.019
7 0.039 0.000 0.000 0.000 11 0.320 0.105 0.800 0.495
9 0.039 0.010 0.010 0.009 12 0.417 0.771 0.130 0.393
10 0.573 0.800 0.940 0.822 13 0.204 0.124 0.030 0.084
11 0.350 0.190 0.050 0.168 14 0.029 0.000 0.010 0.009
GD 0.552 0.327 0.115 0.298 15 0.029 0.000 0.000 0.000
DYS38911 GD 0.686 0.382 0.345 0.599
26 0.010 0.000 0.000 0.009 DYS635
27 0.029 0.000 0.030 0.075 19 0.068 0.048 0.010 0.065
28 0.301 0.143 0.580 0.336 20 0.204 0.038 0.050 0.336
29 0.330 0.743 0.120 0.262 21 0.252 0.038 0.100 0.131
30 0.243 0.076 0.240 0.243 22 0.301 0.305 0.070 0.140
31 0.058 0.038 0.020 0.056 23 0.117 0.429 0.480 0.215
32 0.029 0.000 0.010 0.019 24 0.058 0.143 0.140 0.047
GD 0.744 0.425 0.596 0.757 25 0.000 0.000 0.150 0.065
DYS385 GD 0.790 0.705 0.717 0.801
11-11 0.010 0.000 0.000 0.009 DYS392
11-12 0.039 0.010 0.010 0.019 7 0.000 0.000 0.000 0.000
11-13 0.000 0.000 0.010 0.000 8 0.000 0.010 0.000 0.000
11-15 0.000 0.000 0.000 0.009 10 0.039 0.000 0.000 0.009
11-17 0.000 0.010 0.140 0.000 11 0.107 0.600 0.170 0.084
11-18 0.019 0.000 0.010 0.028 12 0.000 0.029 0.020 0.037
11-19 0.010 0.000 0.000 0.000 13 0.612 0.276 0.740 0.486
11-20 0.010 0.000 0.000 0.000 14 0.243 0.086 0.070 0.383
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12-12 0.000 0.000 0.020 0.009 GD 0.559 0.561 0.422 0.614
12-13 0.010 0.000 0.000 0.000 GATA_H4
12-14 0.010 0.000 0.000 0.000 10 0.058 0.000 0.080 0.262
12-16 0.000 0.000 0.000 0.009 1 0.563 0.848 0.230 0318
12-17 0.000 0.010 0.020 0.000 12 0.340 0.143 0.670 0.374
12-18 0.010 0.000 0.000 0.028 13 0.039 0.010 0.020 0.047
12-19 0.019 0.000 0.000 0.009 GD 0.568 0.264 0.496 0.695
12-20 0.087 0.000 0.000 0.019 DYS437
12-21 0.000 0.000 0.000 0.009 13 0.000 0.038 0.000 0.000
12-23 0.019 0.000 0.000 0.000 14 0.019 0.886 0.480 0.682
12-24 0.000 0.000 0.010 0.000 15 0.718 0.076 0.240 0.290
13-13 0.039 0.029 0.010 0.028 16 0.252 0.000 0.280 0.028
13-14 0.019 0.105 0.010 0.103 17 0.010 0.000 0.000 0.000
13-16 0.010 0.010 0.010 0.000 GD 0.424 0.210 0.640 0.454
13-17 0.068 0.000 0.020 0.131 DYS438
13-18 0.078 0.038 0.020 0.075 9 0.000 0.000 0.000 0.019
13-19 0.039 0.114 0.020 0.047 10 0.767 0.943 0.870 0.701
13-20 0.000 0.010 0.020 0.019 1 0.184 0.029 0.130 0271
1321 0.029 0.000 0.010 0.009 12 0.039 0.029 0.000 0.009
13-22 0.019 0.000 0.120 0.009 13 0.010 0.000 0.000 0.000
13-23 0.000 0.000 0.170 0.000 GD 0.380 0.110 0.228 0.439
13-24 0.000 0.000 0.050 0.000 DYS448
13-25 0.000 0.000 0.010 0.000 17 0.000 0.048 0.010 0.009
14-14 0.000 0.276 0.000 0.009 18 0.320 0.238 0.320 0.523
14-15 0.000 0.238 0.180 0.019 19 0.437 0.571 0.090 0.140
14-16 0.000 0.000 0.050 0.093 20 0.194 0.133 0.560 0.262
14-17 0.000 0.000 0.010 0.121 21 0.039 0.000 0.010 0.065
14-18 0.029 0.000 0.020 0.019 22 0.010 0.010 0.010 0.000
14-19 0.126 0.000 0.000 0.009 GD 0.674 0.602 0.581 0.640
14-20 0.010 0.000 0.000 0.009 DYS19
14-22 0.000 0.000 0.000 0.009 13 0.058 0.600 0.020 0.009
14-24 0.000 0.000 0.010 0.000 14 0.184 0.067 0.060 0.336
15-15 0.000 0.038 0.010 0.000 15 0.417 0.181 0.480 0.514
15-16 0.029 0.000 0.000 0.037 16 0311 0.124 0.100 0.112
15-17 0.010 0.000 0.000 0.019 17 0.029 0.029 0.330 0.028
15-18 0.078 0.067 0.010 0.000 18 0.000 0.000 0.010 0.000
15-19 0.117 0.000 0.000 0.009 GD 0.698 0.592 0.653 0.615
15-20 0.000 0.038 0.010 0.000 DYS458
15-21 0.010 0.000 0.000 0.019 14 0.000 0.000 0.000 0.000
15-22 0.010 0.000 0.000 0.000 15 0.184 0.029 0.220 0.150
16-17 0.000 0.000 0.000 0.028 16 0.136 0.095 0.050 0.103
16-18 0.000 0.000 0.010 0.000 17 0.194 0.248 0.140 0215
16-19 0.019 0.000 0.000 0.009 18 0272 0.467 0.270 0.252
16-20 0.019 0.000 0.000 0.000 19 0.126 0.133 0.200 0.150
17-18 0.000 0.000 0.000 0.009 20 0.087 0.029 0.120 0.131
17-20 0.000 0.010 0.000 0.000 GD 0.820 0.699 0.810 0.825
17-21 0.000 0.000 0.000 0.009
GD 0.945 0.841 0.904 0.941

GD:



R2 THAINDVHREE 17D Y-STR EE BB KE
17 Y-STR

DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS GATA DYS DYS DYS

456 3891 390 38911 458 19 385a 385b 393 391 439 635 392 _H4 437 438 448
H1 13 12 24 30 16 14 15 16 13 10 11 19 11 12 15 11 19 1
H2 13 12 24 30 17 14 15 16 13 10 11 19 11 12 15 11 19 1
H3 13 12 25 29 18 15 12 20 12 10 12 23 13 12 13 10 19 2
H4 13 12 25 29 18 15 12 19 12 10 12 22 13 13 14 10 19 1
H5 13 12 26 29 18 15 12 20 12 10 12 23 13 11 14 10 19 4
H6 13 12 26 29 18 15 12 20 12 10 12 23 13 12 14 10 19 1
H7 14 12 22 28 18 16 12 20 13 10 11 19 13 12 15 11 19 1
H8 14 12 23 28 19 15 12 17 12 10 12 21 12 12 15 10 19
H9 14 12 23 28 19 15 14 19 12 10 11 22 13 10 15 11 20 1
H10 14 12 24 30 16 14 15 15 13 10 11 19 11 12 15 11 19
H11 14 12 24 28 17 15 15 16 13 10 13 19 11 12 15 11 19 1
H12 14 12 24 28 16 16 12 19 12 9 13 22 13 12 15 10 19 1
H13 14 12 24 28 17 16 12 20 12 9 11 21 13 12 14 10 19 1
H14 14 12 24 28 19 14 13 17 12 10 12 21 14 12 15 11 20 2
H15 14 12 24 30 16 14 15 16 13 10 11 19 11 12 15 11 19 2
H16 14 12 24 28 19 14 13 17 12 10 12 20 14 12 15 11 20 1
H17 14 12 24 29 16 14 15 16 13 10 11 19 11 12 15 11 20 1
H18 14 12 24 29 18 15 15 19 13 10 12 22 14 11 16 10 20 1
H19 14 12 25 28 19 16 14 19 12 10 13 22 13 11 14 10 19 1
H20 14 12 25 28 18 16 12 19 12 10 12 23 13 11 15 10 19 1
H21 14 12 26 28 20 16 14 19 12 10 13 22 13 11 14 10 19 4
H22 14 12 26 28 20 16 14 19 12 10 14 22 13 11 14 10 19 1
H23 14 12 26 28 19 16 14 19 12 10 13 22 13 11 14 10 19 1
H24 14 12 26 28 20 16 14 18 12 10 13 22 13 11 14 10 19 1
H25 14 12 26 28 19 16 14 19 12 10 14 22 13 11 14 10 19 1
H26 14 13 24 30 20 15 13 14 14 11 11 22 13 10 14 10 18 1
H27 14 13 25 29 16 15 16 18 13 9 12 23 13 11 14 10 17
H28 14 13 25 29 17 15 15 21 14 11 12 21 13 11 14 10 18 1
H29 14 13 25 28 17 15 12 20 12 10 13 20 13 11 14 10 19 2
H30 14 14 23 30 17 14 11 12 13 11 11 20 14 11 14 10 18 1
H31 14 14 24 32 19 17 11 15 12 11 12 20 12 12 15 10 19 1




&Ex 2)

17 Y-STR
DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS GATA DYS DYS DYS
456 3891 390 3891 458 19  385a 385h 393 391 439 635 392  _H4 437 438 448

H32 15 11 23 30 18 15 11 12 4 10 14 21 1 11 14 10 20 1
H33 15 11 24 28 19 16 13 18 13 11 12 2 13 11 14 10 18 1
H34 15 11 24 28 18 15 14 17 15 10 12 23 13 10 14 10 18 1
H3s 15 11 24 28 18 15 14 17 5 10 11 23 13 10 14 10 18 1
H3 15 12 21 28 17 15 11 17 2 10 11 23 11 11 4 10 20 2
H37 15 12 21 28 18 15 11 17 12 10 11 23 1 11 14 10 20
H38 15 12 21 28 18 15 11 17 12 11 11 23 1 11 14 10 20 1
H39 15 12 21 28 18 15 11 17 12 10 11 24 1 11 14 10 20
H40 15 12 21 28 18 15 11 18 12 10 11 24 11 11 14 10 21 1
H41 15 12 22 29 17 14 13 19 12 10 11 20 14 12 15 11 20 2
H42 15 12 22 29 18 15 13 18 12 10 11 24 11 11 14 10 20 1
H43 15 12 23 28 18 14 13 17 12 10 12 20 14 12 15 11 20 1
H44 15 12 23 30 15 15 13 13 13 10 13 21 14 13 4 10 20 1
H45 15 12 23 28 17 16 15 18 2 11 11 21 13 12 15 10 20 1
H46 15 12 23 30 19 15 12 17 12 10 11 19 8 12 15 10 19
H47 15 12 23 29 18 15 12 18 14 10 11 20 13 12 14 10 20 1
H48 15 12 23 29 18 14 15 22 12 11 11 20 14 12 15 11 20 1
H49 15 12 23 27 16 15 13 18 12 10 11 20 14 13 15 11 19 1
H50 15 12 23 28 19 14 13 17 12 10 13 20 14 12 15 11 21 1
H51 15 12 23 28 17 14 13 19 12 10 11 20 14 12 14 11 20 1
H52 15 12 23 29 17 15 12 16 2 10 12 21 12 12 15 10 19 1
H53 15 12 23 30 17 15 12 18 4 10 11 20 13 12 4 10 20 1
Hs4 15 12 23 30 17 15 12 18 15 10 11 20 13 12 14 10 20 1
Hss 15 12 23 30 18 16 13 13 12 10 12 20 @12 11 16 10 19 1
Hs6 15 12 23 29 17 16 14 19 12 11 11 20 13 12 15 10 19 1
H57 15 12 24 28 20 17 13 22 12 10 11 23 13 12 15 10 19 2
Hs8 15 12 24 28 19 17 13 22 13 10 11 23 13 12 15 10 20 2
H59 15 12 24 28 20 17 13 23 12 10 11 2 13 12 6 10 20 2
HeO 15 12 24 28 19 17 13 23 2 10 11 23 13 12 16 10 20 4
H6L 15 12 24 28 20 17 13 23 12 10 11 23 13 12 16 10 20 4
He2 15 12 24 28 19 17 13 24 2 10 11 23 13 12 6 10 20 3
H63 15 12 24 28 20 17 13 23 2 10 12 23 13 12 6 10 20 2




(% 2)

17 Y-STR
DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS GATA DYS DYS DYS
456 3891 390 38911 458 19 385a 385b 393 391 439 635 392 _H4 437 438 448

H64 15 12 24 29 18 15 14 16 15 10 11 24 13 10 14 10 18 4

H65 15 12 24 28 19 17 13 23 12 10 11 24 13 12 16 10 20 1

H66 15 12 24 28 19 16 12 24 12 10 12 23 13 12 16 10 20 1

H67 15 12 24 28 19 15 13 23 12 10 11 23 13 12 16 10 19 1

H68 15 12 24 28 18 17 14 24 12 10 11 23 13 12 16 10 20 1

H69 15 12 24 28 19 17 13 22 12 10 11 22 13 12 16 10 20 1

H70 15 12 24 28 19 17 13 22 12 10 11 24 13 12 16 10 20 1

H71 15 12 24 28 19 16 13 24 12 10 11 23 13 12 16 10 20 1

H72 15 12 24 28 19 18 13 24 12 10 11 24 13 12 16 10 20 1

H73 15 12 24 27 18 17 13 22 12 10 11 23 13 12 16 10 20 1

H74 15 12 24 27 17 14 13 19 12 11 12 21 14 12 15 11 22 1

H75 15 12 24 30 18 15 14 17 15 10 11 22 13 10 14 10 18 1

H76 15 12 24 28 18 17 13 25 12 10 11 23 13 12 16 10 20 1

H77 15 12 24 27 18 17 13 23 12 10 11 23 13 12 16 10 20 1

H78 15 12 24 28 19 17 13 22 12 10 11 23 13 12 16 10 20 1

H79 15 12 24 28 20 16 13 23 12 10 11 23 13 12 16 10 20 1

H80 15 12 24 28 20 17 13 23 12 10 11 23 13 12 15 10 20 1

H81 15 12 24 30 17 17 13 20 12 10 10 22 13 12 15 10 20 1

H82 15 12 24 29 17 16 13 20 12 10 10 23 13 12 15 10 21 1

H83 15 12 24 28 20 14 13 17 12 10 12 21 14 12 15 11 20 2

H84 15 12 24 28 19 15 15 16 12 9 11 20 10 11 14 10 19 1

H85 15 12 24 26 18 14 13 16 13 10 12 21 14 12 15 11 20 1

H86 15 12 24 29 18 16 13 17 14 11 12 24 13 11 14 10 18 1

H87 15 12 24 28 20 14 13 17 12 10 12 20 14 11 14 11 20 2
H88 15 12 24 29 19 14 13 17 12 10 12 20 14 11 15 11 20 2
H89 15 12 24 28 19 15 13 18 12 10 12 21 14 11 16 11 20 2
H90 15 12 24 28 18 15 14 16 15 10 11 23 13 10 14 10 18 5
H91 15 12 24 27 18 15 14 17 15 10 11 23 13 10 14 10 18 2
H92 15 12 24 26 18 14 13 18 13 10 12 22 14 12 15 11 20 1
H93 15 12 24 27 17 15 14 17 15 10 11 23 13 11 14 10 18 1
H94 15 12 24 27 18 15 14 14 15 10 11 23 13 10 14 10 18 1
H95 15 12 24 27 18 15 14 17 14 10 11 22 13 10 14 10 18 1




(&% 2)

17 Y-STR
DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS GATA DYS DYS DYS
456 3891 390 38911 458 19 385a 385b 393 391 439 635 392 _H4 437 438 448

H96 15 12 24 27 18 15 14 17 15 10 11 22 13 10 14 10 18 1
H97 15 12 24 27 18 15 15 17 15 10 11 23 13 10 14 10 18 1
H98 15 12 24 28 16 15 13 13 13 10 12 20 14 12 14 10 18 1
H99 15 12 24 28 16 16 13 20 12 10 11 21 13 12 15 10 21 1
H100 15 12 24 28 17 15 14 17 15 10 11 22 13 10 14 10 18 1
H101 15 12 24 28 17 15 14 16 15 10 11 22 13 10 14 10 18 1
H102 15 12 24 28 18 15 14 16 14 10 11 22 13 10 14 10 18 1
H103 15 12 24 28 19 14 13 17 12 10 12 20 14 12 15 11 20 1
H104 15 12 24 28 20 14 12 18 12 10 12 20 14 12 15 11 20 1
H105 15 12 24 28 20 14 13 17 12 10 11 20 14 12 15 11 20 1
H106 15 12 24 28 20 14 13 17 12 10 12 20 14 12 15 11 21 1
H107 15 12 24 28 20 14 13 17 12 10 12 20 14 13 15 11 20 1
H108 15 12 24 28 20 14 13 17 12 10 14 20 14 13 15 11 20 1
H109 15 12 24 28 20 14 14 17 12 10 13 20 14 12 15 11 20 1
H110 15 12 24 29 17 16 14 18 15 11 11 20 13 10 14 10 18 1
H111 15 12 24 29 17 15 14 17 15 10 11 23 13 10 14 10 18 1
H112 15 12 24 29 17 17 13 21 12 10 10 23 13 12 15 10 20 1
H113 15 12 24 29 18 15 14 16 15 10 11 23 13 10 14 10 18 1
H114 15 12 24 29 19 15 14 17 15 10 11 23 13 10 14 10 18 1
H115 15 12 24 29 19 15 14 16 15 10 11 23 13 10 14 10 18 1
H116 15 12 24 29 20 14 13 17 12 10 12 20 14 12 15 11 20 1
H117 15 12 24 30 17 15 14 17 15 11 11 23 13 10 14 10 18 1
H118 15 12 24 29 18 13 13 13 13 10 12 22 11 12 14 10 19

H119 15 12 24 29 19 14 7 14 14 10 12 22 11 11 14 10 18

H120 15 12 25 28 19 14 13 17 12 10 14 20 14 12 15 11 20

H121 15 12 25 28 18 13 13 16 12 10 13 20 14 12 15 11 20

H122 15 12 25 28 18 13 12 12 13 10 13 23 13 12 15 11 19

H123 15 12 25 28 19 14 13 17 12 10 13 20 14 12 15 11 20 1

H124 15 12 25 27 19 14 13 19 12 11 12 22 14 12 15 11 19 1
H125 15 12 25 28 20 16 14 18 14 10 11 20 13 11 15 10 18 1
H126 15 12 25 29 19 16 13 22 12 10 11 23 13 12 15 10 20 1




(BZ* 2)

17 Y-STR

DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS GATA DYS DYS DYS

456 3891 390 38911 458 19 385a 385b 393 391 439 635 392 _H4 437 438 448
H127 15 12 25 29 18 15 14 16 15 10 11 25 13 10 14 10 18 1
H128 15 12 25 29 18 16 7 14 14 10 12 23 13 11 14 10 19 1
H129 15 12 26 28 19 14 13 18 12 10 13 23 13 12 15 10 20 3
H130 15 13 21 29 17 15 11 17 12 10 11 23 11 11 14 10 20 1
H131 15 13 21 29 20 15 11 18 12 10 11 24 11 11 14 10 20 1
H132 15 13 22 29 17 13 12 23 13 11 12 21 13 11 14 10 19 2
H133 15 13 23 28 17 14 13 13 13 9 12 19 14 12 14 10 18 1
H134 15 13 23 29 17 14 13 14 13 10 13 19 14 12 15 10 18 1
H135 15 13 23 30 18 15 11 18 15 10 12 21 11 11 14 10 22 1
H136 15 13 23 29 15 15 11 11 15 11 12 21 11 11 14 10 20 1
H137 15 13 23 28 15 14 13 14 13 11 12 19 14 12 14 10 18 1
H138 15 13 23 28 18 17 15 18 12 10 11 23 13 12 15 10 20 1
H139 15 13 23 28 18 17 15 17 12 10 11 21 13 12 15 10 20 1
H140 15 13 23 28 18 17 15 18 12 10 11 21 13 12 15 10 20 1
H141 15 13 23 29 15 15 11 12 15 10 11 21 11 11 14 10 21 1
H142 15 13 23 29 16 14 13 14 13 10 11 19 14 12 14 10 18 1
H143 15 13 23 31 15 15 11 11 15 10 11 22 10 11 14 10 21 1
H144 15 13 23 31 15 15 11 18 15 10 12 20 11 11 14 10 21 1
H145 15 13 23 28 18 13 7 14 14 10 12 23 11 11 14 10 20 1
H146 15 13 23 29 19 13 13 18 12 10 12 22 11 11 14 10 18 1
H147 15 13 23 29 18 13 14 15 13 10 12 24 12 11 14 10 17 1
H148 15 13 23 29 17 13 14 15 14 10 12 23 11 11 14 10 19 1
H149 15 13 23 29 18 13 15 18 14 10 13 23 11 11 14 10 19 1
H150 15 13 23 31 19 15 15 18 14 10 13 22 13 11 15 10 20 1
H151 15 13 24 30 18 15 14 16 15 10 12 23 13 10 14 10 18 1
H152 15 13 24 29 17 13 14 15 14 10 12 22 11 11 14 10 19 2
H153 15 13 24 29 17 13 14 15 13 10 12 23 11 11 14 10 19 6
H154 15 13 24 29 18 15 13 19 14 11 12 24 13 11 14 10 18 2
H155 15 13 24 29 18 16 13 19 14 11 12 24 13 11 14 10 18 5
H156 15 13 24 29 18 13 14 15 13 10 12 23 11 11 14 10 19 1
H157 15 13 24 29 17 13 15 15 13 10 12 23 11 11 14 10 19 1




X 2)

17 Y-STR
DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS GATA DYS DYS DYS
456 3891 390 389l 458 19  385a  385h 393 391 439 635 392  _H4 437 438 448
H158 15 13 24 31 17 16 13 19 14 11 15 23 13 1 14 10 18 2
H159 15 13 24 27 20 14 13 17 12 10 12 21 14 12 17 13 20 1
H160 15 13 24 29 17 14 13 21 12 10 13 22 13 1 15 10 19 1
H16L 15 13 24 28 18 16 13 18 14 11 12 24 13 1 14 10 18 1
H162 15 13 24 29 17 15 13 22 12 11 13 22 13 1 15 10 19 1
H163 15 13 24 29 15 15 15 18 13 10 12 22 13 1 14 10 19 1
H164 15 13 24 29 18 16 13 18 14 10 12 21 13 1 14 10 18 1
H165 15 13 24 31 17 16 13 19 14 11 12 24 13 1 14 10 18 1
H166 15 13 24 29 18 15 13 22 12 10 13 22 13 1 15 10 19 1
H167 15 13 24 29 18 15 14 20 12 10 13 21 13 1 15 10 19 1
H168 15 13 24 29 18 15 13 22 12 10 13 21 13 1 15 10 19 1
H169 15 13 24 28 15 15 15 22 15 11 12 21 14 1 4 9 18 1
H170 15 13 24 28 18 15 14 17 15 10 11 22 13 10 14 10 18 1
HI7L 15 13 24 28 18 15 15 19 14 10 12 23 13 1 14 10 18 1
HI72 15 13 24 29 18 16 13 19 14 11 13 25 14 1 14 10 18 1
H173 15 13 24 29 17 16 13 18 14 11 12 22 13 1 14 10 18 1
H174 15 13 24 30 19 16 13 20 14 11 13 21 13 12 14 10 18 1
HI75 15 13 24 30 17 16 7 14 14 10 12 23 11 1 14 10 18 1
H176 15 13 24 31 17 16 14 14 14 10 11 22 13 1 14 10 19 1
H177 15 13 24 29 18 13 14 14 14 10 13 23 13 1 14 10 19 1
H178 15 13 24 29 18 15 14 15 14 11 13 23 11 12 13 10 19 1
HI79 15 13 25 29 17 16 13 18 14 10 12 21 13 1 15 11 18
H180 15 13 25 28 17 15 12 12 14 10 1 21 13 1 14 10 18
H181 15 13 25 32 16 16 11 13 14 11 10 24 1 13 14 11 19
H182 15 13 25 29 16 15 15 18 14 10 12 22 13 1 14 10 18 4
H183 15 13 25 29 16 15 17 20 14 10 12 24 13 1 14 10 18 1
H184 15 13 25 29 19 16 13 18 14 10 12 21 13 1 14 10 18 3
H185 15 13 25 28 17 16 13 19 12 10 12 22 13 12 15 10 21 1
H186 15 13 25 29 19 16 13 18 14 11 12 22 13 1 14 10 18 1
H187 15 13 25 30 18 16 14 19 14 10 12 21 13 10 14 10 18 1
H188 15 13 25 31 16 15 13 18 13 11 12 24 13 1 14 10 18 1
H189 15 13 26 29 18 15 15 18 13 11 13 23 13 1 14 10 18 1
H190 15 13 26 28 15 14 15 19 14 9 12 2 1 1 15 10 18 1
H191 15 14 22 30 15 14 13 14 13 10 11 25 14 12 14 10 18
H192 15 14 22 30 17 16 15 18 12 10 11 22 10 12 14 10 18 3
H193 15 14 22 30 15 14 13 14 13 10 11 20 14 12 14 10 18 2




X 2)

17 Y-STR
DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS GATA DYS DYS DYS
456 3891 390 3891l 458 19  385a  385h 393 391 439 635 392  H4 437 438 448
H194 15 14 22 30 15 14 13 14 13 10 12 20 14 12 14 10 18 4
H195 15 14 22 30 15 14 13 14 13 10 12 21 14 12 14 10 18
H196 15 14 22 31 15 14 13 14 13 10 12 20 14 12 14 10 18 1
H197 15 14 23 30 15 15 14 15 14 10 11 24 13 12 14 10 18
H198 15 14 23 29 15 15 14 15 14 10 11 25 13 12 14 10 18
H199 15 14 23 30 15 15 14 15 14 10 11 25 13 12 14 10 18 11
H200 15 14 23 30 15 15 14 15 14 10 11 25 13 11 14 10 18 1
H201 15 14 23 31 15 14 11 12 13 11 11 24 14 12 14 11 19
H202 15 14 23 30 15 14 11 12 13 11 12 24 14 13 14 11 19 2
H203 15 14 23 32 16 15 11 18 14 10 11 20 11 11 14 10 21 1
H204 15 14 23 30 18 15 12 12 12 10 13 19 12 12 15 10 19 1
H205 15 14 24 31 16 15 14 18 14 10 11 20 13 10 14 11 18 2
H206 15 14 24 31 18 17 13 19 14 11 12 22 13 11 14 10 17
H207 15 14 24 30 18 15 14 18 14 11 13 22 13 11 14 10 18 2
H208 15 14 24 29 20 16 14 22 12 10 13 21 14 13 15 10 20 1
H200 15 14 24 30 16 13 17 21 14 9 12 22 14 10 14 12 19 1
H210 15 14 24 28 15 14 14 19 12 11 13 21 13 11 15 10 18 1
H211 15 14 25 30 15 15 15 20 14 11 11 21 13 11 14 10 18 1
H212 15 14 25 32 16 15 13 13 13 11 12 21 11 12 14 10 21 2
H213 15 14 25 29 17 15 16 17 14 11 12 25 13 11 14 10 18 1
H214 15 14 25 30 17 15 16 17 14 11 12 25 13 11 14 10 18 1
H215 15 14 25 30 17 15 16 17 14 11 11 25 13 11 14 10 18 1
H216 15 14 25 30 18 15 14 19 12 10 12 23 13 11 15 11 19 1
H217 15 15 24 30 15 15 15 21 15 11 12 21 14 11 14 9 18 1
H218 15 15 25 32 17 15 17 18 14 11 13 24 13 11 14 10 18 1
H219 15 15 26 31 17 15 15 17 14 10 12 25 13 11 14 10 18 1
H220 16 12 21 28 18 15 11 17 12 10 12 23 11 11 14 11 20 1
H221 16 12 21 28 18 15 11 17 12 10 11 24 11 11 14 10 20 1
H222 16 12 21 28 18 15 11 17 12 10 11 22 11 11 14 10 20 1
H223 16 12 21 28 18 15 11 18 12 10 11 24 11 11 14 10 20 1
H224 16 12 21 28 18 15 11 17 12 10 11 23 11 11 14 10 20 1
H225 16 12 22 29 16 15 12 13 13 10 12 21 14 12 14 10 19 1
H226 16 12 23 28 18 16 14 15 13 10 11 21 14 12 13 10 17
H227 16 12 23 29 20 16 13 16 12 10 12 19 12 12 15 10 19




(BZ%* 2)

17 Y-STR
DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS GATA DYS DYS DYS
456 3891 390 389l 458 19  385a  385h 393 391 439 635 392  _H4 437 438 448
H228 16 12 23 28 19 16 14 15 13 10 11 20 14 12 13 10 22 1
H229 16 12 23 30 15 15 12 14 13 10 12 21 14 13 14 11 19 1
H230 16 12 24 28 17 17 13 22 12 10 11 23 13 12 15 10 20
H231 16 12 24 28 17 16 13 22 12 10 11 23 13 12 15 10 20
H232 16 12 24 28 18 17 13 22 12 10 11 23 13 12 15 10 20
H233 16 12 24 28 18 14 15 18 12 10 12 20 14 12 15 11 20 1
H234 16 12 24 30 17 15 13 18 12 10 12 21 14 10 16 10 18 1
H235 16 12 25 28 19 14 13 17 12 10 13 20 14 12 15 11 20 1
H236 16 12 25 27 16 14 14 19 12 11 12 20 14 12 15 11 20 1
H237 16 12 26 28 17 13 14 15 13 11 12 21 13 1 14 10 19 1
H238 16 13 23 30 17 13 13 4 14 10 12 22 1 1 14 10 19 3
H239 16 13 23 29 18 13 15 15 14 10 12 22 11 1 14 10 19 2
H240 16 13 23 29 18 13 14 14 14 10 12 23 1 1 14 10 19 3
H241 16 13 23 29 19 13 14 4 14 10 13 2 1 1 4 12 20 3
H242 16 13 23 29 18 13 14 4 14 10 12 24 11 1 14 10 19 1
H243 16 13 23 29 18 13 13 14 14 10 13 23 11 1 14 10 19 1
H244 16 13 23 29 18 13 14 4 14 10 12 21 1 1 14 10 19 1
H245 16 13 23 30 17 13 13 4 14 10 12 23 11 1 14 10 19 1
H246 16 13 23 29 16 16 11 19 14 10 15 22 11 12 14 11 20 1
H247 16 13 23 29 16 16 1 20 14 10 12 2 1 12 14 11 20 1
H248 16 13 23 30 15 15 14 15 14 10 11 23 13 1 14 10 18 1
H249 16 13 23 30 15 17 14 4 14 10 12 23 11 12 14 10 20 1
H250 16 13 23 29 16 13 14 4 14 10 12 22 14 1 14 10 19 1
H251 16 13 23 29 18 13 14 15 14 10 12 23 11 1 14 10 18 1
H252 16 13 24 29 18 13 13 4 14 10 12 22 1 1 14 10 19 2
H253 16 13 24 29 18 13 14 14 13 10 12 23 11 1 14 10 19 3
H2s4 16 13 24 29 18 13 14 14 14 10 12 23 1 1 14 10 19 6
H255 16 13 24 28 16 15 15 20 14 11 13 23 13 1 14 10 18 2
H2s6 16 13 24 29 18 13 14 14 13 11 12 23 1 1 14 10 19 1
H2s57 16 13 24 29 18 13 14 14 14 10 12 23 11 1 14 11 19 1
H258 16 13 24 29 18 13 13 19 14 1 12 2 1 1 15 11 20 1
H259 16 13 24 29 17 13 14 4 14 10 12 24 11 1 14 10 18 1
H260 16 13 24 29 17 15 14 14 14 10 12 19 11 1 15 10 19 1
H261 16 13 24 28 19 14 14 15 13 10 12 24 11 1 14 10 19 1
H262 16 13 24 29 18 15 14 15 14 10 12 24 11 1 14 10 19 1
H263 16 13 24 29 18 13 15 15 12 10 12 23 11 1 14 10 19 1




(BZ* 2)

17 Y-STR
DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS GATA DYS DYS DYS
456 3891 390 389l 458 19  385a  385h 393 391 439 635 392  _H4 437 438 448
H264 16 13 24 29 16 13 15 20 14 10 12 2 1 1 14 10 19 1
H265 16 13 24 29 16 16 13 17 14 11 11 20 13 12 15 10 19 1
H266 16 13 25 29 17 16 13 19 14 10 12 21 13 1 15 10 18
H267 16 13 25 29 17 13 14 15 14 10 12 22 1 1 14 10 19
H268 16 13 25 29 20 15 15 20 15 11 11 20 13 1 14 10 18
H269 16 13 25 28 18 15 16 19 14 10 12 23 13 1 14 10 18 1
H270 16 13 25 29 17 13 14 14 14 10 12 23 13 1 14 10 18 1
H27L 16 13 25 28 20 13 15 18 13 11 11 20 14 1 14 10 19 1
Hei2 16 14 22 30 16 14 13 14 13 10 12 20 14 12 14 10 18 1
H273 16 14 23 30 15 15 14 15 14 10 11 23 13 1 14 10 18 1
H274 16 14 24 30 15 15 15 19 14 11 11 20 13 1 14 10 18 7
H27s 16 14 24 31 15 15 15 19 14 11 11 20 13 1 14 10 18 2
H26 16 14 24 29 17 16 13 21 14 11 12 24 13 1 14 10 18 1
H277 16 14 24 31 17 15 13 18 14 10 11 20 13 10 14 11 18 1
H278 16 14 25 29 18 15 13 19 13 11 11 22 13 1 14 10 18 1
H279 17 12 23 28 15 15 13 13 13 10 11 19 14 12 14 10 19 1
H280 17 12 23 29 15 15 13 13 13 11 11 19 14 1 14 10 19 1
H281 17 12 24 28 15 16 13 13 13 10 11 19 14 12 14 10 18 1
H282 17 12 24 29 20 17 14 20 12 10 11 22 13 1 15 10 19 1
H283 17 12 24 29 15 15 13 13 13 11 11 19 14 12 14 10 17 1
H284 17 13 23 29 19 13 14 4 14 10 12 23 1 1 14 10 20 2
H285 17 13 23 29 16 13 14 14 12 10 12 22 13 1 14 10 20 1
H2g86 17 13 24 29 17 13 14 15 14 10 12 22 11 1 14 10 19 2
H287 17 13 24 29 19 13 14 15 14 10 12 23 12 1 14 10 19 1
H288 17 13 24 29 16 13 16 19 14 7 11 22 14 10 4 12 19 1
H289 17 13 24 30 19 14 15 19 14 11 12 21 13 1 14 10 18 1
H290 17 13 24 29 18 15 13 19 14 10 12 23 13 12 14 10 19 1
H201 17 14 22 30 16 16 12 22 12 10 11 21 13 1 14 10 19 1
H292 17 14 23 30 15 14 11 12 14 10 11 22 14 1 14 11 19
H293 17 14 23 29 16 14 11 12 14 11 10 25 14 13 14 11 19 1
H204 17 14 24 30 18 15 13 20 12 10 12 20 14 13 15 10 20 1
H295 17 14 24 30 17 13 16 20 14 7 11 22 14 10 14 12 19 1
H296 17 14 24 30 16 13 16 19 14 7 11 22 14 10 14 12 19 1
H297 17 14 24 30 16 13 16 20 14 7 11 22 14 10 14 12 19 1
H298 18 12 24 28 18 17 13 22 12 10 11 23 13 12 15 10 20
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