i f§ HEREDITAS (Beijing) 2008 4 7 H, 30(7): 838—842
ISSN 0253-9772  www.chinagene.cn Tt RAgt

DOI: 10.3724/SP.J.1005.2008.00838

S — Soveh,

FIH HPA-1~3, 5 fll 15 &% 2 ML F AN RN B iz

B i
b 2
Lzt EE Y WY kel Rt mER L XHRE!
1. BT oG, i 200051,
2. ERIMVE K A AvEL22#BE, i 200062
WE: RELIMEHTESNAZANREZ AN, RARGHEE RN T I FFEI WA, 10004 + X
TR K ERIL#H HPA-1~3, 5 1 15 Z A # T HEE A, HE X FHFE. /8 DISPAN ##F &K PHYLIP it £ 1
FIEAEAREEEHFLHZ0K. 28MET, THABEERMNABEERE, 2EBSEMNABHEE, FMNA
BAUTZEALEMNETN, PEABALTIMNABFSHNAZREZR, BENETAAGRMNABERE —&
RENGFEFARBHEAETNABRE R, WARA—DMUEIEHR T AL “EMREFER” , WiIETMHARST
EEEABETEEARPIHNES, FHEHTBERNAZ IR @I, FREENEE. HPARARGEELH
ANBEE RIS, o AL TR HPA THE N B EFIE N TALH#NNFR.

KR ARXm/PMREMGE, REES, 2R

Estimating genetic distance and phylogenetic tree of HPA-1-3, 5, and
15 in different populations
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Abstract: According to the human platelet alloantigens (HPA) polymorphisms in five systems, the distributions of HPA-1
-3, 5, and 15 systems in 1 000 Chinese donors were carried out by using a polymerase chain reaction with sequence-specific
primers (PCR-SSP) method. The genetic distance and phylogenetic tree between Chinese Hans and other populations were
estimated by using DISPAN and PHYLIP software. As presented by the phylogenetic tree, Asian had a convergence with
European first, and grouped together with African. Beninese which came from Africa was on the top of dendrogram. Indian
was located between Asian and European. Brazilian was converged with other Europe populations. Oceanian Polynexiya
had been shown specifically to cluster with Asia populations. These results proved the “out of Africa theory” from one side,
and it also confirmed that early migration of Asian is from south to southeast, and east Asia., thus it is probable that Euro-
peans are migrated from south to north, and west Europe. As genetic distance was estimated effectively by HPA systems,
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HPA systems could serve as the genetic marker in human migration and evolution research.

Keywords: human platelet alloantigens (HPA); genetic distance; phylogenetic tree
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Table 1 Distribution of five HPA systems in the Chinese
Han

2% HERRY Hardy-Weinberg TP .
AL Genotype Gene frequencies
System
aa ab bbb X2x® PfA a b

HPA-1 988 12 0 0.04 >0.05 0.994 0.006
HPA-2 904 95 1 0.86 >0.05 0.952 0.048
HPA-3 358 473 169 0.21 >0.05 0595 0.405
HPA-5 973 26 1 3.30 >0.05  0.986 0.014
HPA-15 281 502 217 0.07 >0.05  0.532 0.468
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Table 2 Distribution of five HPA systems in the Chinese Han and other populationst®®
REK i HPA-la HPA-1b HPA-2a HPA-2b HPA-3a HPA-3b HPA-5a HPA-5b HPA-15a HPA-15b
Populations
i) I;l‘()(ﬁ%A 0.994 0.006 0.952 0.048 0.595 0.405 0.986 0.014 0.532 0.468
Chinese Han
BEL 4t 1 b
fiﬂﬁf]}\ 0.845 0.155 0.899 0.101 0.603 0.397 0.911 0.089 0.500 0.500
Austrian
AN
. 0.896 0.104 0.708 0.292 0.679 0.321 0.818 0.182 0.646 0.354
Beninese
=YY
. 0.780 0.220 0.900 0.100 0.630 0.370 0.910 0.090 0.444 0.556
Brazilian
IS 3 I N
%il*j\_ 0.907 0.093 0.763 0.237 0.614 0.386 0.746 0.254 0.691 0.309
Cameroonian
HAEAT 1.000 0.000 0.607 0.393 0.500 0.500 0.595 0.405 0.698 0.302
Central African ' ‘ ‘ ‘ ‘ ' ' ' ‘ '
MR ¢
0.904 0.096 0.776 0.224 0.596 0.404 0.732 0.268 0.701 0.299
Congolese
T H A
;u%i'ﬂﬂﬁj\ 0.830 0.170 0.880 0.120 0.640 0.360 0.890 0.110 0.530 0.470
Croatian
i
?ai}\ 0.830 0.170 0.920 0.080 0.630 0.370 0.920 0.080 0.500 0.500
3 i
fiﬁl‘:}; 0.848 0.152 0.920 0.080 0.620 0.380 0.874 0.126 0.455 0.545
SN
Polish 0.824 0.176 0.901 0.099 0.582 0.418 0.944 0.056 0.485 0.515
TIREN
Irish - 0.882 0.118 0.934 0.066 0.624 0.376 0.912 0.088 0.542 0.458
ﬂ?ﬁj\ 0.986 0.014 0.953 0.047 0.486 0.514 0.972 0.028 0.477 0.523
Vietnamese
ﬁik‘EﬂE.}\ . 0.893 0.107 0.931 0.069 0.670 0.330 0.937 0.063 0.440 0.560
South Africa Indian
Zj)?ifh 0.810 0.190 0.900 0.100 0.650 0.350 0.880 0.120 0.474 0.526
N I p
&E‘%Jiﬁﬂj\ 0.975 0.025 0.913 0.087 0.599 0.401 0.957 0.025 0.463 0.537
Polynesian
ZEEA
Thai 0.985 0.015 0.938 0.062 0.560 0.440 0.963 0.037 0.491 0.509

a: HPA-1~3. 5. 15(N=1 000); b: HPA-1~3. 5(N=965), HPA-15(N=254): c: HPA-1~3. 5. 15(N=154); d: HPA-1~3. 5(N=400), HPA-15(N=180):
e: HPA-1~3. 5. 15(N=118); f: HPA-1~3 . 5. 15(N=110); g: HPA-1~3 . 5. 15(N=125); h: HPA-1~5(N=430), HPA-15(N=558); i: HPA-1(N=557),
HPA-2~3(N=163), HPA-5(N=427), HPA-15(N=100); j: HPA-1. 3. 5(N=6192), HPA-2(N=525); HPA-15(N=1242); k: HPA-1(N=225),
HPA-2(N=266), HPA-3(N=214), HPA-5(N=249), HPA-15(N=300)I: HPA-1~3. 5. 15(N=250); m: HPA-1~3. 5. 15(N=107); n: HPA-1~3. 5.
15(N=150); 0: HPA-1(N=900), HPA-2(N=500), HPA-3(N=800), HPA-5(N=600), HPA-15(N=385); p: HPA-1~3. 5. 15(N=81); q: HPA-1. 2.
5(N=137). HPA-3. 15(N=500). F&5 B A% (i k7 %0 Investigate numbers are showed in parenthese.
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%3 HITEIAEEE HPA EREIREEE (DA B4Ix107%)
Table 3 HPA genetic distance between Chinese Han and other populations (DA: Units x 10™%)

AF¥ Populations 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1

2 114

3 11 150

4 132 19 180

5 486 216 590 163

6 152 308 220 329 567

7 137 28 186 1 163 339

8 5 82 14 101 454 187 107

9 3 138 9 159 548 154 164 8

10 7 132 13 142 491 174 146 12 9

11 6 151 11 179 565 152 185 17 6 20

12 9 131 32 138 485 110 142 16 8 15 19

13 125 309 187 313 538 19 318 167 134 140 123 97

14 19 171 31 203 564 100 212 32 15 20 23 15 92

15 8 116 5 135 513 210 141 5 7 5 19 22 182 29
16 83 222 131 256 509 19 268 112 89 100 82 65 21 46 126

17 98 244 157 256 484 12 264 130 106 111 103 70 7 63 146 7

1o BIAAG 20 DUT A 30 B A; 40 WERBEAG 5 R, 60 EDUEA 70 IR 8 @A, 9 FHEA; 100 A, 11
WA 120 /RN 130 BN 14 BAEENEN; 15: PUPEAF A 16 BRI PUTEA; 17: ZRE A .

1: Austrian; 2: Beninese; 3: Brazilian; 4: Cameroonian; 5: Central African; 6: Chinese Han; 7: Congolese; 8: Croatian; 9: Dane; 10: French; 11:
Polish; 12: Irish; 13: Vietnamese; 14: South Africa Indian; 15: Spanish; 16: Polynesian; 17: Thai.
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Fig. 1 NJ dendrogram of Chinese Han and other populations based on HPA genetic distance
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Fig. 2 Phylogenetic tree presented by PHYLIP software
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