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1 15 Y-STR
Tab.1 Allele frequencies and gene diversity values of 15 Y-STR loci in 156 Yunnan Luxi Han males

DYS456 DYS3891 DYS390 DYS389I1 DYS458 DYS19 DYS393 DYS391 DYS439 DYS635 DYS392 GATA DYS437 DYS438 DYS448

6 0.006 0.006

9 0.032  0.032 0.026 0. 038

10 0.686 0.686 0.192 0.006 0.103 0.756

11 0.013 0.276  0.321 0.167 0.423 0.173

12 0.385 0.353 0.122  0.410 0. 026

13 0.423 0.038 0.083 0.006 0.301 0.058 0.013
13.2 0. 006

14 0.128 0.167 0.006 0.212 0.013  0.006 0.346 0.756

15 0.590 0.013 0.199 0.519 0.064 0.051 0. 199

16 0.154 0.244  0.167 0.032

17 0.109 0.269 0.058 0.006 0. 064
18 0.019 0.006 0.167 0.006 0.391
19 0.006  0.096 0. 109 0.276
20 0.019 0.276 0.006 0.199
21 0.006 0.301 0.006 0. 064
22 0.038 0.006 0.135 0. 006
23 0.474 0.135

24 0.250 0.013

25 0.218 0.019

26 0.019

27 0.058

28 0.244

29 0. 346

30 0.231

31 0. 090

32 0.019

GD 0.603 0.649 0.668 0.760 0.796 0.657 0.685 0.455 0.732 0.789 0.749 0.643 0.390 0.399 0.728

GD: Gene diversity.

2 DYS385a/b
Tab.2 Genotype frequencies and gene diversity values of DYS385a/b in 156 Luxi Han males
Genotype Observed Frequency  Genotype Observed Frequency  Genotype Observed Frequency
number number number

11 11 2 0.013 12 20 6 0.038 14 19 8 0.051
11 12 8 0. 051 12 23 2 0.013 14 20 4 0. 026
11 13 2 0.013 12 26 1 0. 006 14 21 2 0.013
11 14 5 0. 032 13 13 17 0. 109 15 17 2 0.013
11 17 2 0.013 13 14 3 0.019 15 19 2 0.013
11 18 12 0.077 13 15 1 0. 006 15 21 1 0. 006
11 19 1 0. 006 13 16 2 0.013 16 16 1 0. 006
12 12 8 0. 051 13 17 4 0. 026 16 19 1 0. 006
12 13 5 0. 032 13 18 4 0. 026 16 21 1 0. 006
12 14 1 0. 006 13 19 8 0.051 18 19 1 0. 006
12 15 1 0. 006 13 20 6 0.038 23 23 1 0. 006
12 16 2 0.013 14 14 7 0. 045 9 11 1 0. 006
12 17 3 0.019 14 16 1 0. 006 9 18 1 0. 006
12 18 4 0. 026 14 17 5 0.032

12 19 5 0. 032 14 18 2 0.013 GD 0.963

GD: Gene diversity.



2 17 Y-STR *+ 193 -
317 Fst ( Fst P )
Tab.3 Pairwise Fst among 17 populations(Fst are in the lowerdeft and the
corresponding p values are in the upper-right)
LXHan Japanese Korean Malay M-ndia Tujia  Tibetan S-Chinese M-Chinese Hongkong ZJHan TJ]-Han CS-Han HeN-Han HuN-Han YN-Han MN-Han
LX-Han * 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.072 0.009 0.000
Japanese 0.000 * 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Korean 0.028 0.035 * 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Malay 0.022 0.055 008 * 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
M-Andia 0.0600 0.053 0.081 0.071 * 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Tujia 0,027 0.083 0.049 0.049 0.080 * 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Tibetan 0.024 0.079 0.054 0.051 0.067 0.026 * 0.000  0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
S-Chinese 0.015 0.09 0.046 0.034 0.100 0.051 0.043 * 0.387 0.5  0.090 0.000 0.937 0.000 0.000 0.018 0.000
M-Chinese ~ 0.021  0.106 0.050 0.041 0.102 0.054 0.04  0.002 * 0.009 0126 0.000 0.532 0.000 0.000 0.000 0.09
Hongkong 0.011  0.08 0.039 0.025 0.090 0049 0.04 0001  0.006 * 0.045 0000 0.135 0.000 0.000 0.000 0.000
Z]Han 0.009 0.081 0.033 0.031 0.087 0.041 0.033 0.004 0004 0.004 * 0.018 0.351 0.000 0.045 0.054 0.000
TlHan 0.013 0.072 0027 0.033 0.077 0.041 0.034 0010 0011 0013 0007 * 0.054 0.730  0.000 0.027 0.000
(S-Han 0.018 0.097 0.044 0.03 0.102 0.050 0.045 (0.000) 0.002 0.004 0.004 0.006 * 0.081  0.000 0.081 0.009
HeN-Han 0.016  0.085 0.0 0.038 0.081 0.040 0.035 0010 0009 0014 0009 000 0006 * 0.000 0.0 0.000
HuN-Han 0.005 0.067 0.026 0.017 0.080 0.0 0.031 0.011  0.014 0009 0.006 0.010 0011 0012 @ * 0.009  0.000
YN-Han 0.009 0.072 0.030 0.026 0.074 0.033 0.034 0.008 0.008 0008 0.005 0.006 0.006 0.005 0.008 @ * 0.000
MN-Han 0.035 0.130 0.074 0.065 0.112 0.068 0.051 0012 0006 0020 0015 002 0015 0020 0029 0024 0.000
LX-Han: ;Japanese : ;Korean: ; Malay : ;M-ndia: ; Tujiaz ;
Tibetan: ;M-Chinese: ;HongKong: ;ZJHan: ;TJHan: ;CS-Han: ;HeN-
Han: ;HuN-Han: ; YN-Han: ;MN-Han:
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Fig. 2 Cluster analysis tree of 17 different populations
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Polymorphism and Genetic Relationship Analysis of
17 Y-STR in the Yunnan Luxi Han Population

NIE Sheng+ie' > YAO Jinyong® CHEN Bifeng® ZHUANG Qin-yong*
ZHANG Wen* LUO Sheng4un® XIAO Chundie’

(1. School of Forensic Medicine Kunming Medical University Kunming Yunnan 650500;
2. Human Genetics Center of Yunnan University Kunming Yunnan 650091 ;
3. Institute of Criminal Science and Technology of Honghe Police Bureauw Mengzi Yunnan 661100;
4. Criminal Investigation squadrons of Zhanyi Police Bureau Qujing Yunnan 655331)

Abstract: Seventeen human Y-chromosomal STR loci were selected to investigate the genetic
polymorphisms of males in the Yunnan Luxi Han population and to evaluate their forensic
application values and genetic relationships with 16 other populations. The selected Y-STR
markers included in the AmpF¢STR® Yfiler Amplification Kit were amplified in 156 unrelated Luxi
Han males and the PCR products were analyzed on the ABI Prism” 3100 Genetic Analyzer. The
AMOVA (analysis of molecular variance) method was applied to measure the genetic distance
between populations. A total of 154 haplotypes were identified of which 152 were unique. The
observed haplotypes diversity value was 0. 9998. The allele diversity values for each locus ranged
from 0.3901 (DYS437) to 0.9632 (DYS385a/b). Among the domestic populations the genetic
distance between the Luxi Han and Hunan Han was the nearest (0.005) whereas the genetic
distance between the Luxi Han and Minnan Han was the farthest (0. 035). Compared with
populations outside of China the genetic distance between Luxi Han and the Singapore Chinese
was the closest (0.015) whereas the genetic distance between the Luxi Han and Japanese and
Malaysia Indians was the farthest (0. 060). The combined Y-chromosome STR polymorphisms
provide a powerful discrimination tool for forensic applications and the study of genetic diversity
among different populations is useful for the research of their origins migrations and their

interrelationships.

Key words: Y chromosome; STR; Haplotypes; Genetic polymorphism; Han
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