2013-12-05 17:29
http://www.cnki.net/kems/detail/11.1963.Q.20131205.1729.009.html

33 %, 5510 AN £ = oW Vol.33, No.1
2014 4 2 f ACTA ANTHROPOLOGICA SINICA February, 2014

FIEIEERR Y REBEREED
RERXRERMAR

oo ] 1 2 e 2
WEE L ERK EEMEC, 2
L] BB K A RS 5 s, ® T 530021
QABRFAGHFFRARALFR TR E L LR E, LI 200433

B R R IE X R AT 20,000 AT RIS, %A A AR IR AP AE Sl ARSON
PHE AR TR Y Bt AL a5 0, RIS ISR, Rl R S AR 3 1K) 21 44 606 55 AN 11
Y-STR A1 Y-SNP #EAT 7 A0 70 78, FF XS IZAF KL AL ORI 8 A% % RBEAT TG0 SR BoR: %
TATEREARR 17 A Y-STR 2 nU A 4= 5 iiL 280k, @M TRAAEL 2L 20T Y etk mii
PRIy O2*-P31 A1 O2a1*-M95, W2 T T A A FLAT 0 25 1) PR RO R A M e IR AR A% 1 55 N-J
RS 23 20 AT Sk s R T R AR S AL BB IR (K S R AR R AR 2 S BRI IR R PUR 2R AWTUE RN
AT IR URRIE TP 1 a4 27

KA - RIATHEE; Y-STR; Y-SNP; I8AL45H; SCAGMEY

FESESD S - Q986; XERFFIRTE (A; XEHRS :1000-3193(2013)01-0000-07

IR ZRAEHBIX K L4 20000 A S A — PSR T i BRI HTE 5, 23 H AR AT
FRZ A i, HAL P A tp AR I R 2L 2% 2 (R DR s DX, DL A e S pg v
B L VR 17 AR ELORYE S 13 o A 96 . 2 95 2% W E 9 AR IR AN R R
HIDGE LT AIER T, TN 6 1 AR 7K S —SOFT RITE 5 o e i e (i
FEELAEY P B E 1 R B AR, WIS IS A TR A KT S AL T
OB o T T AR AN A5 1) 30 T o 2% T 0 50 5 5 M % 5 ST 5 AT T R A ) b
B RIAEAR K TE SN, IG5 B T 1 o0 &R ] Lol By (68.5%), HLiko2 AR
(60.4%), PN ZRITE S B E R RZEEY), HE52EERXREREL. i,
AR TEREAR Y RS R 7 28 A DUBR, D Eoy Jdbii, AHIX— R I A AT B 2RI —
S0y, AR B RS . AR SRR CAT B SCERIC R A JLAH S 2 A8 WAt g )
MV PRIZC T R P 78 4 20 R R s 2 PR A Bl S PRI, AT 22 i) Tt
JEENEX N IBURE . PR AR X IRZR Si s Wil SERIANE BRI GT Y
R , HEAX ERMAESER Y, 8 Bl i, H AR SO0 200 15 1 28 i 7 0
Bt B ; AR E
EATE: W EAEFESL KT E Q011GXNSFA018240); [E K B #4334 % 8T H (31160222)

F—EH: BEmE, L, FEBAAN, TERARTE: KRR BREE S AKL R FE, E-mailyingzideng@sina.com




*2 AN E ¥ ) 33 %

g, Pritr st s A R BT SR RS F 45710, X LR B SN 5, AR
by % BV IAAE PR, M DUIRTS R

A2 DNA brid, FAFEE AL R 2, IR B A R AR 5848, ml ol
WEFCREAR I AL A STAE RN Rl 10 Py se 3R ib 2, DRI i i W 380 N SR A PR RS
HEAL A AL S R ST Y, Hod Y 4t 448 E 41 X (Non-recombination portion of the Y
chromosome, NRY) 177 P Ffr it A #5 ict Jii B3 6 H 52 )7 41) (Short tandem repeat, STR) Al
FIZ R 2 A (Single nucleotide polymorphism, SNP), Ai & R XK G , LA EE , FAR
fasr , AR E U T NRY XROEIEQ Rigtte . ANEAISEEE L, Aeismi
SRR P s, DRUAE K R U B S R 1B AL 2% Bk D SRS 5 7 THAT FE B Y
el Pl

ARSI ARG A Y J Rl H A X R G G M EA TR U AT, BRI G
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1 BRIk

1.1

TENGFE B 25T 2 BEALGE HUTC SR 408 R I Al FE 59 A4 21 N, GBI 3 AR B3 )m
R 2, SRS, AR < g FE B, Sl KO 2mL, Mok AP
20°CIRAT , KR RAGAFI &2 I DNA.
1.2 753%
1.2.1 Y-STR g4 4347

K HI Y-filer i # & (ABI 2 w) ) % 21 5] ¥£ A (1) 17 A Y-STR i/ fi (DYS19,
DYS3891. DYS3891I. DYS390. DYS391. DYS392., DYS393. DYS437. DYS438,
DYS439, DYS448. DYS456. DYS458. DYS635. GATA H4. DYS385a Fil DYS385b) i 4T
— VP PCR E&9 1, PCR =4tk 5 fr ABI 3730 il 4% (Appliedbiosystems, Carlsbad,
CA) T B vk , ] GeneMapper ID 3.1 345 HL UK P~ 434 T EL k43 284
1.2.2 Y-SNP g4 5347

K] SNaPshot (ABI A ] ) FlZ¢ 6514 PCR AHZ G 10 51k, Ko Y Bk 2 p
R BT A LR 40 A Y-SNP A 2 S R U HEAT 40 . B ELIY) SNP A7 p A
% B Corset: M130, P256, M1, M231, M168, M174, M45, M89, M272, M258, M242, M207,
M9, M96, P125, M304, M201, M306; H.{5#f O: M175, M119, P203, M110, M268, P31, M95,
M176, M122, M324, M121, P201, M7, M134, M117, 002611, P164, L127 (rs17269396), KL1
(rs17276338), &A% £ (4 #4514 A1 PCR 5435 & AR SEH = H 3 % 1T ). Peakscanner K ff
1.2.3 HIEL 12
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17 A~ Y-STR Jk [A] Jas f) 45 o7 Jik PRI A3 5 B3 R ) LB T 8000 B, SR T 2 bk
HD(Haplotype diversity) DA M FE X £ £ £ GD(Gene diversity)=n (1-YPi2)/(n-1)(Pi 4 H.{% %Y
P s A AT FE TR, n FEARKO™ . H Arlequin3.5 i 0 PRSI TR RS 5 L AD B ¢4
() Fst G4 B0 B RSP0 R 2 REEARL,  FRARYE Fse (6, ) MEGA4.0 2 A " 224 Neighbor-
Joining FRGEHEAH . LASCHR [10-117 FRHERE T AT Y-SNP 73 B JF G5 v % B A5 HED 42

2 & R

2.1 ZREEER 17 A Y-STR BEERSEEZ SN

FEZRF AT REAR 21 GIREA ) 17 A Y-STR FE A s EIC R T 72 NS AL, A7
PRI A 73 A 4 0.0476 ~ 0.8095, iz i Al & DYS391 HAE (7 LA 105 SEKI 2 £ GD A
73 0.3381 ~ 0.9571, *F-¥J GD Jy 0.6438+0.1749, % F£ Vx5 1) /& DYS385a/b, AL 1IN
DYS391( & 1). KR 20 P (5, AR ZHEE HD {15 0.9952.
2.2 FRIERHA Y-SNP Ry R EEF 0 B IRR 2

$2 B8 YCCUM 1y 4y AT R L 21 BIRE AT 43 Sy 10 A SRR RE L ob i A
02*-P31. 02al*-M95 Al C*-M130, 4357 19.05%. 14.29% F1 14.29%, HAh Hf5HER
EIAS AL 10%( 3 2).
23 FREFHAESBLRE Y-STR (R EEE N N-J REH L

TR VG5 Py T R R kg L B T s ML e L gk N R
il (bR RS A fn o B AR N S22 0 0 s S 3 SR A R Bl ) A0 LT
XS, T BB RFIDOER 17 A Y-STR [ J5U 00 S50 il , oA SOK BEIE R B AN
AT LB M. H I8 F DYS385a/b by S /EFEAL,  Fr URAREIX 6 /> [N 2 1 AE A4 (1
15 4> Y-STR A7 i (0 S 4 Mt T SEARATTZ 1) (R st A i8S, IR et i B i i N-J R 4
B (33 B 1D o BABEEE R ZRI TR AL PR I EE B s N-T W o
FAAERE A S BEIRERSS, MEIR. (A REIRANEREE.
2AFAERASEIBR K Y-SNP N ER 2247

HIRAD Y-STR WFFEEE (AN AL,  BE— 2D B35 Al T A L 30 RO I 1 AR 56 R, 3%
IR 1T AR Y-SNP {55 Kl U 02 1 A0 A0 () S0 B0 — S AT 32l dy
OIHT, B RN RN RN SRR T 45.7% I TT 22 USRI T
RO (B 2D, SRR WAL R DU ) AR UG L DG B 50k, 3k — DR sk
T RAEDURA AR I — Sk, X 30 M AR T AR ], AR TG (K P DURBR ST,
FERUR P PP DU 5 7 R R — e, S E s Y AR 80 BT E
PUGSE R AL DU S AR 38 A% (R B S ASTIR 5 (18 28 ] 15 A A i 5 ] AR AR
IR DURSRAE K, TSR AR R B0, 5E MR EIE, HYH
BRI PRGOS R WEGE .
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R FOETEEE 17 D Y-SR WEVEFRMERERSHMSE (N=21)
Tab.1 Frequencies and genetic diversity of 17 Y-STR in Chadong (N=21)
HEPR e SR A LIES LR 2 RETE HEPR A S A i FEFZ R
Locus Allele Frequency GD Locus Allele Frequency GD
DYS19 14 0.2381 0.5667 DYS437 14 0.7143 0.4286
15 0.6190 15 0.2857
16 0.1429 DYS439 11 0.5238 0.6048
DYS3891 12 0.3810 0.6952 12 0.3810
13 0.2857 13 0.0476
14 0.3333 14 0.0476
DYS38911 27 0.0952 0.8333 DYS458 15 0.2857 0.8000
28 0.2381 16 0.0952
29 0.2857 17 0.2857
30 0.1905 18 0.2381
31 0.0476 19 0.0952
32 0.1429 DYS393 12 0.3333 0.6238
DYS438 10 0.7143 0.4286 13 0.1429
11 0.2857 14 0.5238
DYS448 18 0.3810 0.7190 DYS390 21 0.0952 0.8143
19 0.2381 22 0.1429
20 0.3333 23 0.2381
21 0.0476 24 0.2857
DYS456 14 0.1429 0.4095 25 0.2381
15 0.7619 DYS391 10 0.8095 0.3381
16 0.0952 11 0.1429
GATA H4 10 0.1429 0.6714 12 0.0476
11 0.4762 DYS385a/b 10/16 0.0476 0.9571
12 0.3333 11/12 0.0476
13 0.0476 11/18 0.1429
DYS635 19 0.0952 0.8524 12/16 0.0952
20 0.1905 12/17 0.0476
21 0.0476 13/17 0.0476
22 0.1429 13/18 0.0476
23 0.2857 13/19 0.0952
24 0.1905 14/14 0.0476
26 0.0476 14/15 0.1429
DYS392 11 0.3333 0.7095 14/19 0.0476
12 0.0952 15/15 0.0952
13 0.4286 15/18 0.0476
14 0.1429 18/18 0.0476
R 2 FOMERHE Y REMRPFEINES (%) (N=21)
Tab.2 Frequencies of Y chromosome haplogroups in Chadong(%) (N=21)
5 Haplogroup C* C3%* D1 N* 02* 0O2al* O2ala O3alc 03a2cl* 0O3alcla
SNP MI130 M217 MI15 M231 P31 MO95 MS88 2611 M134 MI117
Fi% Frequency (%) 14.29 9.52 9.52 4.76 19.05 14.29 4.76 4.76 9.52 9.52
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= 3 FAEEASELRE Y-STR B Fst LB B i EpE

Tab.3 The Fst genetic distance among 7 populations

based on Y-STR
251k . . . N
CAntei I ORI WK SR 50K
Bk
1%
‘ \ + + + + + +
PN
2% 0.06 \ + + + + +
g 0.08  0.04 \ + + + +
BEWE 017 0.11  0.08 \ + + +
i} 018 0.12 020 027 \ + +
g 007 0.02 0.03 0.10 0.14 \ +
% 006 003 004 0.09 0.16 0.03 \ 1 ZSEERMAS AR Y-STR i N-J &
Vi i Argh B P, T FstfE; “+7: P<0.05. The data on the Fig.1 N-J tree of 7 populations with Fsz
left bottom is Fsz distance and that on the right upper is P value genetic distances based on 15 Y-STRs
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2 X RIERHA SRR K Y-SNP I ER 2 547
Fig 2 PCA plot based on Y-SNP haplogroups frequencies of 18 populations

3.1 ZSEIERHAR Y SR EEY

FATERAR Y etk msift 2 54 R BoR: 17 A Y-STR B8 FILRILT 72 4
SEATIER B ATAE 0.0476~0.8095,  F e A (1) A FE KA T DYS391 J R AR (1) 55437
FEA 105 BRI ZFEPE GD 7F 0.3381~0.9571, “F-%) GD A 0.6438, KT 0.5, ZAEEH =2
DYS385a/b. 17 A Y-STR JE[H i JLAE g 20 R fis 2, RS A ZAEE 0.9952, ] WX 17
AN Y-STR 7 7 1l e A vh HAT = 5 R astA% 2460, nlE A TR RS AR AR U] . AR
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GO R BN T RE R BB, AR B B R A R Rist Al b i A I
We. 2 H R A 23 T35 2% 7 T SCHRARGE , 17 SoRHRINE 35 27 5 T 702 2 2 B B0 4%
PR, A LASRAT E A IR -

AR, A FAY A BRI R, Y Yot ki) STR At SNP DL w1 (1 st %
Z Ak BEAARE SR g A B MR AR RO B R A R R IR ) R BEAR B A ARl . 124
HEVF 2 BEARR) Y Be O R AR I A AR e, FELU BRI 3 K A Ry e 4
T 1) A8 22 R AIE A% 8 & 03a1¢-002611, O3a2c1*-M134 FI O3a2cla-M117%", i Ol-
M119 H1 O2-M95 JUJ J2& 1] 445 Jk B (16 v A0 B A5 A U700 AN SC BT AT 9 1100 25 3] 6 R A 7 TG R 4
b HUR 2 Kokl e A%, H 3 03alc-002611, O3a2¢1*-M134 Fil O3a2¢la-M117 iX = Fhiy
JERFAE I PR R R R O T 23.81%, 1 F EERAEHE N O2a1%-M95 (4475 O2ala-M88) i
02*-P31, WEMIMRIAE] T 38.1%, 2 BT 1EFEAARTE SC R 1A% 45 04 J7 T 58 30 ) 44 e
B, AT 23.81% (1) O3 A7 AR Ui B 2 IR 15 B A 5 J8 1 D05 I IR BRI AT it . A SE A D)
(R0 AT Z IR G BEAR R A2 B R, FRAT TR 15 AN Y-STR A7 S vH 58 1 1A% B 25 120 1) N-J 4,
g8 R AT TS R S I A e rh (PP AR R RMAEIGAT BOE R & K R Ak, 3BT
Y-SNP S HERAR AT T F o o0, 4 R R WA S ALK R 2 56
PRSP AE DO S A SR, 17 Fe A 25 M DU M BE B850 o (A9 OGTE 1R 42 N-T B4R 2 Je oy
R 13 B R TR A S B R TP BRI OC R ABT, AG T S R TR A (R AH S
FERRE T PER SO St B eI a1, 5 U BRI AR SE AT I . 455 DA L2 Fl
SINTINEE R, AT DA LR 4500 TR IR S FR bt 45 1 HLAT LY (1) 71 B R R 4 vh
il BRI FE (RRFAIE ,  SALAE IR ISR S 0k R 5 B R IR DU S SR 3T
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Genetic structure of Y chromosome and paternal origin of the Population
speaking Chadong in Guangxi, China

DENG Qiongying', WANG Xiaoqing', WANG Chuanchao’, LI Hui’

1. Department of Anatomy, Guangxi Medical University, Nanning 530021;
2. MOE Key Laboratory of Contemporary Anthropology, School of Life Sciences, Fudan University, Shanghai 200433

Abstract: There are about 20,000 individuals speaking a special dialect of Chadong living in
Northeastern Guangxi. The origin of the population has been a controversial research subject.
In order to study the paternal origin of Chadong people, this research aims to investigate the
genetic structure of Y chromosome by studying Y-STR and Y-SNP from 21 male Chadong
individuals (unrelated) in Lingui County and by comparing the data of Chadong people with
those of the surrounding populations. The multiplex detection of 17 Y-STR loci revealed a
highly polymorphic genetic distribution, showing powerful potential for the loci to be used
for population genetics and forensic research. High frequencies of haplogroup O2*-P31 and
02al1*-M95 suggested that Chadong people have prominent Daic genetic background while N-J
tree and principal component analysis indicated that Chadong people are closer to Mulam than
to Maonan and Han peoples. These results provide genetic evidence for the origin of Chadong

people.

Keywords: Chadong people; Y-STR; Y-SNP; genetic structure; paternal origin



