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Genetic structure of X-STR loci in Bai, Dai and Yi ethnic groups
and their affinity with five major populations of China
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Abstract: To determine the genetic polymorphism of three X-STR loci for Bai, Dai, Yi ethnic groups from Yunnan Prov-
ince, DXS6804, DXS6799 and DXS7132 were genotyped by multiplex PCR and Genscan. Eighteen alleles and thirty-eight
genotypes were detected in 89 Bai unrelated persons. The gene frequencies ranged from 0.0200 to 0.6400, and the geno-
types frequencies ranged from 0.0256 to 0.3333. Seventeen alleles and twenty-four genotypes were detected in 100 Dai
unrelated persons, with the gene frequencies ranging from 0.0135 to 0.7500 and the genotypes frequencies ranging from
0.0385 to 0.5769 respectively. There were 20 alleles and 35 genotypes detected in 88 Yi unrelated persons. The gene fre-
quencies ranged from 0.0125 to 0.5875, and the genotypes frequencies ranged from 0.0250 to 0.3500. The genetic informa-
tion demonstrated that the three loci are highly polymorphisms in Bai, Dai, Yi ethnic groups. Cluster analysis and phylo-
genic tree showed the genetic affinity between Bai, Dai, Yi, and Tibet populations.
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DNA )
m (Short tandem repeats, STR)
DNA
2~6 bp ,
15~30 , DNA 100~350 bp STR
X )
Y DNA,
) , X
«C ) B,
, X
300 , X-STR
[3.4]
X DXS6804 DXS6799
DXS7132
1
1.1
89 ( 50
39 ), 100 ( 74
26 ), 88 ( 48
) 40 ), 3 mL, EDTA
Chelex-100 DNA, 4
3 ,

1.2

121 A46¥F3%

3 X-STR
5% 5- (5-
carboxyfluorescein, 5-FAM), 1
PCR : 12.5 uL,  DXS6
804 DXS6799 DXS7132 4 pmol 6 pmol
5 pmol, 2xMaster Mixture( )6 uL, DNA
1 uL(20 ng/pL)
PCR :94 6 min; 94 30, 60
30s,72  30s,30 ;72 10 min

F1 X-STRERFEHSIMER
PCR (5537

DXS6804 F: CCCAGATATTTTGACCACCA
R: GGCATG TGG TTGCTATAACC
DXS6799 F: ATGAAT TCAGAATTATCCTCATACC
R: GAACCAACCTGCTTTTCTGA
DXS7132 F: AGCCCATTTTCATAATAAATCC

R: AATCAGTGCTTTCTGTACTATTGG

1.22 AREHH

PCR GS500(ABI)
, 94 3 min,
, GenScan
, Genotyper
1.3
SPSS13.0

B ( )
Hardy-Weinberg ; Fstat [6. 7]
GD(Gene diversity) Fis

(Fixation index); H(Heterozygosity)

PIC(Polymorphism information content)
DP(Power of discrimination) PM

(Match probality) PE(Power of exclu-

sion) Powerstats 18],
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SPSS13.0  Phylip 0.0135~0.7500 ; 88
5 20 , 0.0125~0.5875
2.1 X-STR DXS6804 DXS6799 DXS7132
( 2),3
( 2), 89
18 , 0.0200~0.6400 (P>0.05) ,
; 100 17 ,

*2 TEBAK. FiR. BEAH 3N X-STRBFEZMNERMEREFHEKRE

DXS6804 DXS6799 DXS7132
8 0.0600 0.0385 0.0200
9 0.0256
10 0.1600 0.2179
11 0.2200 0.1923 0.6400 0.5385
12 0.1000 0.1154 0.1600 0.1795 0.1800 0.1795
13 0.2800 0.3205 0.0200 0.0385 0.3000 0.2949
14 0.3200 0.2692 0.3000 0.2821
15 0.0200 0.0641 0.1600 0.1667
16 0.0600 0.0513
17 0.0256
P 0.8230 0.5060 0.9280
9 0.0192
10 0.0676 0.0962
11 0.1757 0.0577 0.6892 0.7500 0.0135
12 0.2027 0.1346 0.2162 0.1154 0.1081 0.0577
13 0.3378 0.5000 0.0270 0.0192 0.1486 0.1923
14 0.2568 0.2308 0.3919 0.4808
15 0.0135 0.0769 0.2568 0.2308
16 0.0811 0.0385
17 0.0135
P 0.0750 0.4410 0.6290
8 0.0625 0.0250
9 0.0125
10 0.1750 0.2292 0.0125
11 0.2000 0.1667 0.5875 0.5833 0.0125
12 0.1875 0.1042 0.1375 0.1042 0.0875 0.0417
13 0.4250 0.3958 0.0625 0.0833 0.1375 0.2500
14 0.1250 0.1875 0.3750 0.4375
15 0.0625 0.0833 0.2500 0.2292
16 0.0875 0.0417
17 0.0375

P 0.1830 0.7460 0.4030
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2.2 3 X-STR ; 26 24 ,
0.0385~0.5769 ; 40
( 3), 39 35 ) 0.0250~0.3500
38 , 0.0256~0.3333

*3 TnEBAK. FR. SRARZMN 3 A X-STR H[F FE a9 F 67 5 F B &

DXS6804 DXS6799 DXS7132 DXS6804 DXS6799 DXS7132 DXS6804 DXS6799 DXS7132
8/11 0.0256 0.0250
8/12 0.0250
8/13 0.0256
8/15 0.0256
9/10 0.0256 0.0250
9/11 0.0256
9/12 0.0385
10/10 0.0256 0.0250
10/11 0.2564 0.1538 0.1750
10/12 0.0513 0.0750
10/13 0.0513 0.0385 0.0250
10/17 0.0250
11/11 0.0256 0.3333 0.5769 0.0500 0.3500
11/12 0.0769 0.1282 0.1923 0.1000 0.1750
11/13 0.0769 0.0769 0.1500 0.1000
11/14 0.1282 0.0385 0.0250
11/15 0.0256 0.0250
11/17 0.0250
12/12 0.0769 0.0385 0.0250
12/13 0.0769 0.0256 0.0769 0.1538 0.1500 0.0750
12/14 0.0513 0.1538 0.0769 0.0750 0.1000
12/15 0.0256 0.1026 0.0385 0.0385
12/16 0.0256
13/13 0.1538 0.0769 0.1923 0.2250
13/14 0.1538 0.1795 0.3077 0.1923 0.1000 0.1250
13/15 0.0769 0.1538 0.0500
13/16 0.0385
13/17 0.0250
13/18
14/14 0.0517 0.1552 0.0385 0.2308 0.0250 0.1250
14/15 0.0172 0.2241 0.0385 0.1923 0.2250
14/16 0.0690 0.0385 0.0500
14/17
15/15 0.0517 0.0385 0.0500 0.0750
15/16 0.0345 0.0750
15/17 0.0172
16/16 0.0250
17/17 0.0256
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2.3 3 X-STR 2.4 3 X-STR
Hardy-Weinberg
SPSS13.0 Hardy- ( 5,3 X-STR
Weinberg , ( 4, DXS7132
2.5 5
Hardy-Weinberg (P<0.05),
3  X-STR
Hardy-Weinberg (P>0.05)
Fstat [. 101
( 4, DXS6799 Nei’s Hi=1s])
(GD<0.5), ( 6):
x4 mEBAK. FR. SFHRARE 34 X-STR EFEE Hardy-Weinberg T #1216 & & 1% % 7S 118 1R
Hardy-Weinberg Hardy-Weinberg Hardy-Weinberg
GD Fis GD Fis Fis
(GD) (Fis) P) (GD) (Fis) ) (GD) (Fis) (P)
DXS6804 0.7800 0.1120 0.2391 0.6820 -0.0720 0.7683 0.7350 0.1500 0.0737
DXS6799 0.6370 0.1150 0.1427 0.4220 -0.0020 0.1396 0.6080 —0.0280 0.6083
DXS7132 0.7710 -0.0190 0.0557 0.6860 —-0.0650 0.9030 0.7710 —0.0060 0.0397
=5 ZzmBE. Rk, SFEAR 3N X-STR £ F L ESMNAERR
(Ho) (He) (PIC) (PD () (PD (m)) (PM) (PE)
Bai DXS6804 0.7789 0.6923 0.7329 0.9106 0.7568 0.0993 0.4165
DXS6799 0.6364 0.5641 0.5773 0.7929 0.5384 0.2071 0.2500
DXS7132 0.7806 0.7949 0.7331 0.8823 0.7584 0.1180 0.5896
Dai DXS6804 0.6870 0.7308 0.6258 0.8471 0.7476 0.1746 0.4774
DXS6799 0.4223 0.4231 0.3877 0.6303 0.4730 0.3964 0.1286
DXS7132 0.6870 0.7308 10.6251 0.8449 0.7400 0.3964 0.4774
Yi DXS6804 0.7427 0.6250 0.6846 0.8841 0.7587 0.1288 0.3220
DXS6799 0.6082 0.6250 0.5616 0.8014 0.5894 0.2025 0.3220
DXS7132 0.7706 0.7750 0.7279 0.9099 0.6901 0.1160 0.5535
*6 TEBAK. FiR. BERABRSHTESANETERKZEMNEEZIES
[11] [12] [13] [14] [15]
0.0000
0.1778
0.1971 0.1538
0.3213 0.3679 0.3285
0.5390 0.7732 0.5400 0.3303
0.1868 0.2013 0.0972 0.3042 0.5358
0.4383 0.7012 0.6040 0.3757 0.1671 0.6425
0.3144 0.2551 0.2056 0.2889 0.5443 0.1829 0.5968 0.0000
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