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P i OE.EAETDNARARSTHEHRMEREHA TR RE R L FRHARTREZ N, FERLB
ok (HDZ )12 # (2 R A& 8 ak (WJL) 17 4] 2F & A K P R IR DNA, JF & 5 £ & 7 4 48 & 41K DNA 2 4 K
(285bp ) # 47 PCR 473 , & Asth DNA & R 27, & F 15 6] Mk (L it ak 5 6] 2w AR ok 10 61 ) B T R4
i@ 2 (Bos taurus ) , 76 7% 3% bk A 1 4] AR B T Z K4 (Bubalus mephistopheles ) , & % 7 & 4 % 40 3 8 AR
Fleg A58 T2 B T 3 ARE 6 L4520 £ T2 T3 42 T4, T3 A £ 5 60.0%,T4 RZ 4 & 26.7%,T2 &
25 & 13.3%, R F M B AF R KB A AT A h B A5 o R Gt sl AR, %&iié’:—}iﬂz‘?@%ﬁ%hﬁ&:
EEFEEIRDNA W EEM EBF S A RENIBRRIN TR AL P HA R AT d = 2 kit il
KA ak R AL T2 T3 8 T4 A FRG R LR, Lhohitn ZRASEP_Z LB ETTH
;%j,,,%(a\_}i‘-ﬁg-é‘]%#%I%ré/ﬁ&i&iﬂ{iﬁ,#\%%ﬁ%z‘f‘iﬁ“rﬁﬁ"iﬁ:if\ﬁléﬁ%éiii?riﬂ"tb,ﬁ-ﬂ%%a—‘ﬂ
RENBEELENEZRRERPRE TR, EFAARRTRIUERRENZ T FIALIAGPOHREZ— AR AN
FFE P AEZRF LA EFANR T ERAKFNRAEE,

KRR FREF; ¥ DNA; FAMK,; Eida, 2 ¥

Abstract : This paper reports ancient DNA analysis of 29 bovid remains recovered from two Bronze Age sites in
Zhengzhou region of Henan Province: 12 from Huadizui site (HDZ) and 17 from Wangjinglou site (WJL). Through
overlapping PCR amplifications, a mtDNA D —loop fragment (285bp) was targeted and obtained, 15 samples (5 from
HDZ and 10 from W]JL) were then determined to belong to domesticated cattle Bos taurus, while one sample from
HDZ to water buffalo Bubalus mephistopheles. Haplogroup analysis show the two sites share a similar distribution pattern,
together, they contain three major haplogroups T2 (13.3%), T3 (60.0%) and T4 (26.7%). When compared with other
previously analyzed archaeological sites in China, only 2 of 9 comparable sites contain all three mtDNA haplogroups, one
of the two sites is in fact also from Henan Province. The data clearly show that Central Plain / Henan Province must
have been the central location for exchanges between different cultures or regions as the cattle diversity of haplogroup,
even in the Bronze Age, had reached the same pattern as those observed in modern cattle populations in China. The
study has also added an important water buffalo specimen to show Chinese indigenous water buffalo had survived to as
late as to the Bronze Age when compared with much earlier water buffalo at Kangjia site.

Key Words : Domesticated cattle ; Ancient DNA ; the Bronze Age; Huadizui site ; Wangjinglou site
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e E, FAZIBIEL (Bos granuiens) FI7KZF
(Bubalus bubalis ) LSNP BT 4=, E 24y 05 3 @4
(Bos taurus ) K193 21 (Bos indicus )W Rl 5kt 5570 B
s, Wmaom T el R B\EFESMATHEXK
KEE, ¥ B K 4 By A TR (Bos primigenius ) YIE i
K, % E2E5 DNAMTRER, XRHEFHD
TR IRy, EE AT A T ET 8000 A A A AF T
AR H X p B AR A b i SR P@ODD0 g A=\ 0 Hi
6000 4F 7 45 75 78 U 9l Ak 7 Pl fp @@ o

Y EEFI RN, Frgmg T AT
3600 F~/ATC T 2000 4 MPF £ A th [HBY % T
RERBEE IR R B T A TR 475~ J0HT 221 4
ME e, X T RSS EEBESENR ;RS
O H IR A A B A b B H AT RS R, (AR
ANANBRERENDERD, TP L H R
R SRR T R A )y, AT DL
BRSSOk . b AN A 3R B A 8 S s
IR TEH R MRIE, HE RS R4 e
AT T o F A0 K 3R BT R IR (ca.
1600—1046 BCE), #EFEARERERAPEZ S
B o AR T B 5

LR AEGOIVLB T P E ARG (LG B
MRS il FiE TESEE NS R
A B REA BT DNA 87, BF90IA % - [ 5 5 i 4
B HIE RS A R E; F AR E 7 &
By @R R LR 5 T AR AR IR W R R e 4
P B t A D R E R B AR T K 3R
A FLA B T ek . L SR O
% AR T N DNA BFR B, # o
P I PR B 5 I R R DT M IR R AR AR A
B, BFAEREL . B A KRS IR B R
Fo FHERENEREFBMEHE MENISR,

W5 A B, R IR I BN R £
W75 6 KA (Bubalus sp.) 17, iX 8+ A& K [H
AW AR A KA (Bubalus mephistopheles ) , 7 % I\
AR F IR WAL, WIHFREHE AT RER
BHYME, Nz AEKA . A ER R R IR K
(Bubalus bubalis) "JIB I & 1 42 2 55 R B Lk
R DNA 0 58 W o, 13 3 7K 2 (Swamp type) 7] HE7E
F ] 78 R 0 BN AR A WU IR D e B T A I T R R 1k
Bk LA bR HY /KA1 DNA WF ¢ 7R, 75 A 70
AT 2000 4 A A5 /9 v 6 5 2 bk b i R Sk
X o E B AR TR KA R R R T,

T B G M H X M A LE A S SR B . R i,
JE R X RO AL AR SO R R N H X

2018.04 % L%

A PR TE 0 B8 38 hE R B8 S s i Y+ 0 A B AT T
KB DNA $2H, I % PR KL R DNA 2 il X Bk
7 PCR § | 17 5 0l BX 7 AR A R 4R 288 1 5
fiE, M id 5 E A MY RO A EL g, 75 H7 48
L B 1) 2 o S DA oh [ o A0 IS R T
AP ETRENEM,

— M5 FE

1 FEARCREE

T Hb W P 5 T 9 ant bk 67 T AT e 2 DL ST s T
B E N HE LR E LA M B S &
Jok , PE I i R b A W Bk R A i Ak m Y
90~110 K, 22— HMUFKIRZBEE RN E R FHRE
Bk, N A S e (B bR BT VB U
EEFESEEMRN,MAE T RERESE K B,
Aes SR, A X e B TS E R R
BT INR R AT 522,

B3 SR 35t bk TR OB T L AE 29 4000 ok
b, 4 T VG LR B B X 2R G R R, PR AL
AR, PHABE KA, AR I VA 7K (B /KA 32 ) , R
FER TR ML A, B T HL el 5
TEHEN ORI R T A, R E I E
BERY,

ML ERETHREEESHESERTN
B B NSO 0 LB 2 o N R== =~ B | e 2
T 29 BB REAR (TEHbBE Bt ik 12 9] 22 Bt ik 17
BHHEAT T RE AN AEKREENLK—.

2 MRS DNA #2E

HSEEAE E tlemxem W5 H0/NE, PSS Sk
FT & #s R AT DL A bR s R m A, RER
TR (R 6% ) RIS SN IR B (R AMT B TR
ARDL L 8em M & B I 254nm) , I DL 22 B i ik 2%
H [ 5NE DNA 55y, 2 J5 & BRVFEENLET BS B
¥ro fEH AL B R Yang H 942 RO ERE B O ik b
T DNA $25¢,

3 .DNA 7 #4 5  F2

T DNA W& &K & B T8, JL
FORATRE— MY K R B, A TEHIREKY
HEL DNA F5, RSk T Troy &% ZEARFESE2L
= E 254 (L16022/H16178 ,L16137/H16315
1 L16159/H16334) K47 38 ¥ 4 48 ki (R DNA #22 fl] [X
1) R B (16022~16334 , G HE 5 K B ), H % #f Yang
LBU B W (F213/R381) 34 B /K A= 4k b ik
DNA {28 X 8 F BE (16004~16172 , fFE S KEE) o
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F— FEHMEB AR RS L Y B R AR TS 2 RS B DNA e A R
Table 1 DNA—analyzed skeletal samples from Huadizui site (HDZ) and Wangjinglou site (W]L)

52
L | TR itk HEEhr irgEitive EELE DNA %5 LR
03HZT44H96, .
1 BOC76 | 1EHIMS (HDZ) A Mz e CGE - HARF
1D2115
04HZT86H179, )
2 BOC77 | TEHME (HDZ) ZE Mz EGE B.taurus T2 AR
1D4678
. 03HZT52H99, ) =
3 BOC78 | {EH#IHE (HDZ) AR EGE — H R
1D3595
) 04HZT90H185 &) |
4 BOC79 | {EHIME (HDZ) 1238 ZEMREE EGE B.taurus T3 2R
03HZT31H78,
5 BOCS0 | fEHIMS (HDZ) ZE s & ECE - 2REH
1D2019
04HZT90H185 ©
6 BOCS1 | fEHIMS (HDZ) FE B EGE B. taurus T3 2R
1D4314
7 BOCS82 | {EHIME (HDZ) 01THZT9H29,1D657 | 45 iz KA B.mephistopheles KJ2 HREH
8 BOCS83 | {EHIME (HDZ) 01HZT9H29,1D794 | Z= &1 &+ B.taurus T3 HREH
04HZT81H177, _
9 BOCS4 | {EHIME (HDZ) ZEMF AR &+ - =R
1D3785
10 BOCS5 | {EHIME (HDZ) HZT52H99,1D3594 | A5l Al &+ B.taurus T4 HREH
1 BOCS86 | {EHIME (HDZ) 01HZT9H29,ID801 | FafHE &+ - 2R
04HZT90H185 B , )
12 | BOC87 | {EHIME (HDZ) A Mz e KA — AR
1D1409
- A =
13 BOC54 | EHUH(WIL) T1708® & &+ - i
14 | BOC55 | BERiBE(WIL) T05053) ZEfe s &+ - il [ st 34
15 | BOC56 | BEnifé(WJL) T1903H464 e + - -
- ZENE EE
16 BOC57 | ZHiH(WJL) T1205G)c LM 4 B.taurus T3 i
. —HE Rl 2
17 BOC63 | EHUH(WIL) T05053) &R &+ B.taurus T4 -
18 BOC64 | LU (WIL) T2162H592 & + B.taurus T3 B
19 BOC65 | il (WIL) T1005H202 O AR &+ B.taurus T3 gt
20 BOC66 | i (WJL) T30143) LR 4 - -
21 BOC67 | ERTEE(WIL) T12050) 7% 2 1 ZEfe L B.taurus T2 T HES LU
22 | BOC68 | Znikk(WIL) T1306B)b e o+ — ZHX EE—H
23 BOC69 | EHUHE(WIL) T1105@) ZE e &+ — 45|
24 BOC70 | 2 (WJL) T1306G)b LM &+ B.taurus T3 ZHE LU
25 BOC71 | i (WJL) T0605H656 ZEfe &+ B.taurus T3 VYA
26 | BOC72 | ZLiEE(W]L) T0305H161 & &+ B.taurus T4 SEPUHA
27 BOC73 | 25 (WIL) T1802G5(3) ZEfe s &+ B.taurus T3 Epae i
28 BOC74 | 2RI (WJL) T4113H140 A0 ARE &+ — EEa i
29 BOC75 | 2Rl (WJL) T0707H380 Al &+ B.taurus T4 B
*JE : ——DNA SR BRI ————FR (S EARRETT . B nt Rt 35— 25 ZI00 — B S, B8 = 2 X 00 Z B g sk




1E & DNA 58 H , PCR 35 A #) BSA (“F 1
& 2 B, Albumin from bovine serum ) f& M 2= 57 42 B
By, ARSCHIFRAS G d R DNA, A e s e i
FEAME ] BSA, PCR WK H A4 30pL, B 15 4-5uL
) DNA #& BU# .1 —=3U AmpliTaq Gold™ (Applied
Biosystems) .50 mM KCl.2.5mM  MgCl,,0.2mM
dNTPs Mix F1 0.3uM 5%, PCR ¥ M2 F k.
95°C 12min, B J5 /& 94°C4E 1% 30s,52-55°C1R K 30s ,
72°CHE {1 40s £k 60 M EIR, B J5 72°CHEfH 10min, ¥
B = F 2% 3 B A B B 2R 47 ERL R I, PCR. BH 4 7=
Wy B 5 A 7 (Invitrogen ) B #2157, 1E |2 51 4 W
I o fF e B s i B i, A R B 9515 G e
e, Bk ie R e

2018.04 & Lt

PCR =¥ BT 13 5 (1 5 %1 {# A Chromas Pro # {
PEATIEL, B Clustal X2 #RPE AT 5 LGS, (8
I BioEdit #E 174w 4%, i [} MEGA 6 ¥ T & 7 40
KBRS P A 08 A B TS BE T (Gen-
Bank : JN817351® 1 GenBank ;: MF475809% ) | 3 i /- B
i M 25 ¥ T2 (GenBank :KT184456 © 1 GenBank ;
MF475825 V) | 3% 3 4= H % B 25 #E T3 (GenBank
V00654 ) il AR L5 A 2K B T4 (GenBank:
DQ124372) FlJE8 A= B % 7 25 1( GenBank : EU177868
1 EU177870)® |, 7K 4 (GenBank : NC_006295 ") {E %
SNREE, EWE —, ] Network 5.0 & # &/
I 45 1, 8 2 [ 25 et ik HY b 5 R LR VR A N
b dl, B . EMEEAE LEAR L LTHE

4 FdE o AR Bk BRPGA IR BRPE R T Rl
R EHEBENMERESEIH T RFEFERNER LG DNA FHER
(514 L16022/H16178.L16137/H16315.L16159/H16334 #1 F213/R381)
Table 2 Polymorphic positions of ancient cattle mtDNA from Huadizui site (HDZ) and Wangjinglou
site (WJL) using primers L16022/H16178, L16137/H16315, L16159/H16334 and F213/R381
respectively
ID % § § % % % g g § % Haplogroup Notes
N a1 ~ W © - (6] o - N
Bos taurus
V00654 | T T G G T T C G T3 reference
sequence
BOC57 . C T3
BOC63 C . . A A T4
BOCo64 . . . . C T3
BOC65 . . . . C T3
BOC67 . . C . . . A C T2
BOC70 | C C T3
BOC71 C T3
BOC72 | C A C A T4
BOC73 . . . . C T3
BOC75 C . . A T T4
BOC77 . . C . . . A C T2
BOC79 . . . . C T3
BOCS1 . . . . C T T3
BOCS83 . C T3
"PCR fail for
BOCS5 | C | . . A | .| N | N | N | N T4 HIOTIT7RIOS,
and 116159/
H16334"

E: RAEEEFI B NRRZARKRHA,

Note: Dots indicate identical sequences, and N indicate PCR failed at these sites.
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BT BT T\ A 0B099 6 ] E =

—HBR

fw@¢%ﬁ$¢¢ﬁ&w%ﬁ%TmAﬁ
AL KT R DNA 28 11X fY 285bp 741 (16029~16313,
EEEWm oY), A 2 DR (BOCS2 . BOCS5) 3k
15T #4250 R DNA $5H][X 2 91, £ GenBank %143
JZ v (http://www.ncbi.nlm.nih.gov ) X iX & DNA FF
G347 T BLAST Lol #5245 B B 15 M REAR
JE T IR w g (TR WE st bk 5 4~ B sk 10
A AR (BRI B IE BOCS2) J& T /K4,
F

1. B A28 k7 R DNA 28 X 5 71) 28 50 0 &
PR RSB R
DL V006542 1E N 2% F 5], KIE TR REFW

15 PRI DNA 2 #I[X 5 5 Z 373, BOCS5
R T HE4y 45k & DNA %1 (16029~16158 , H‘f‘
Woms| i), Lk R R, HENHE 10 M2 E

00 5,8 A 1 A8 L (16057G —C), 5B
16302 i AW #e 4 (G—A) L F Bl (G—T) , i
FEAELE W, A 75.0%(6/8) , 52 A RS,
& BOCS5 #h, HA 14 4> 71 dh L4 U 8 A~ EL s
B BOC64,BOC65 ,BOC73 fl BOC79, BOCS57,
BOC71 #1 BOC83,BOC67 1 BOC77 43 Bl F == A 1A
AR, M HaX = A 55 AU 78 16 Mo Mg it ik F 22
FAEBHE S E R,

RIE D A B RAR X T @ AR EEN
2 5y B9SD H T LR KK DNA 128 i) [X 5 371 45 S
RCRBE 8 N ERE R R DIHE T 3 A B 5
TUZEFE T2, T3 F1 T4, LT3 AEH 60.0%,T4 R~
%ﬁmﬂ%125¢%ﬁtm%,’ AL i B 2R 2K
B, DLt v AL Bl ge it e BIARLL, fEAEHD
%ﬁm¢ PLT3 A 05 60.0% ,T2 fil T4 & /5
20.0% ; (F 2 st ik, DL T3 4 32 5 60.0% , T4 I’
z£3MMJ2m¢£Mﬁ%

2, KA IR DNA 26 X 5 51 48 0 5 e L

R= TebBEEAbH K FHEAN LKA DNA F511E R (514 L16022/H16178 #n F213/R381)
Table 3 Polymorphic positions of ancient Water Buffalo mtDNA from Huadizui site (HDZ) using primers
L16022/H16178, and F213/R381

o
j:%)
lzlzlzlz|55|5]2]5]22 5|5]5|z|2|5|5]5 5]z 5|5 )%
DG | IX 3|13 |2 & 2|2 22 b plelb 2222 3o alale
S|la|J || FIZ2 |0 |E|E|D|E @033 &l & |x|3
5
z v
O £
gAGGCACAGTCAATGCGCGCATCC@
2 g
NS} <
()] o
>
Z ?
&GAATACAGATAACATATATGTTTg
2 =]
()] a
& =
EAAATGTAAACGGCATATGCACTT’;
* *
& =
aAAATATGGACAACATATATACTTI\‘{
* *
s}
gAAATATGGACAACATATATACTT‘E
[oe]
o

EM AR RE Yang FERAEFHHARSMAFRRERE,

Note: *

and ** indicate the sample names and the haplogroups published in the original paper, respectively (Yang et al.,

2008)
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PL NC_006295 Fil AY195595 {F 4 £ 7% [ 51| 999
¥ E T A1 BOCS2 E’J%ﬁv%DNAF%I X 755
ZHEATEOE S B R OK A FE TR, SIS 4 AL L &R
o TRIE T & T 09T R R R T KA A A %‘éﬁiﬁ’]kﬂ
, R TR KR DNA 2 H X FE ol 48 =X, AR s
WYX 1 Bk A4 09 B A ] DU 8 T B A S
K29, SRt 5 AR RS2 ik 1A
AR I AR A B 2k R DNA #2886l X 751

P

=.itie

LSRR TR DNA BT 5%

2o U A AR R BT A A i 5P L IR
AT R oY, DU HE R S 9k
B 5 T2 (R DINA 22 81 X [ 2007, 3%

) SRRV RN IR A, T T.TL,

T2 .T3.T4.T5 f1 P . Q R & (FR R Hep T T2

T3 EESMA TR, T1 =2 LI TR,

T4 (X TR, REAER TS KT ERFES

1

~

&
o %1}

<]

il
R
K
LA IX
B

+ A

PR OOBUEEE T T4 HEL TR, T AH %
FINA AR A S — A J N7 (9 8 A YL 0 B0 ok

Fﬁ RITHTR BoR T4 BHERAR T30 — 1Mo 2?

o MWAMNEH FEFHINABON AR IEZR N E 4%, HAEF
FRE ARSI, BROM S AR e BN 5 188 4= A 55 ] o ik
3% 388 2= vh s 4T B9 2k IR DNA BLEAIZERE P Q.
R% R I T 52 75 3% 3 2R FORR N R 4 2[R f7 7E e 22 BP
B BRI AR W X R AR % B AR A R A R R S 4
SRR IR BTN 2 AIE A3 B AR EAE T A 12
NEERIASEE,

b E LR B A B 4R IR DNA 23 #7485 5 2% T3

2018.04 & Lt

B B R R R = S L N o R e e (TP
jWiﬁ¢£%\ﬁf%E TE 38 A v A BE R R
B TL.T2. T3 M1 T4, R PR AR E AR 1

*u 12(7,(9’7’3

EPIPE?&TE%DE’JH&%%% /I B )& T @41
2ok R DNA BAZ R 7 il 2000 4 auF%F
HIZEEE T2 T3 fl T4 TEPI_IE WEEY, BB BN

BRI 1 2 5 TH A AIE 98 22 0 b [ 5 3R i AR = R AR D
[ IR AT

H A AT T 4 M7 X 4 1 3 15 {5 B &I
ZED W E R X B — A e F i R4 R A
BT TR R DNA 4 B AN F, R T — 4
(4= £ (R DNA BLA% K8 COO b  E AR @
MEEARESH LN TRET CHFNEAR, (HEZH
RO A AR, iz RS AR C
RETHAME IR B R R, WHMR
FIRE A A TR

ﬁxxﬁ%fmﬂﬁs*uiaﬁﬁﬁ\ thE BB
kK DNA W 58 R, 59 il A4 v] DUA & T B s 2
EPE T2 T3 F1 T4, 0L T3 A%, T2 fI T4§5¢¢(}b
—), Xt REIE S B E R R IR 8 A A
U ER LA AR, XA 5 Bk #
() e b b B 25 st bk AR 2R AR DNA [ B
BIERES M R AT (LR M), AL H
W R B o B 5 7 0 A IO 2R A Pk DINA B (35 0 S
SRS H A iE AR, (E R AR EE T2, T3 F1
T4 faetHk b, B A SO 5T R T /> stk A, (0 iR e
L2 i 1 U Al N U N1 o2 2 R A 1 7= 2 RN B A R
REFETWEZHEEES, P ARSI (LEZD)
TR, B HIME B A T Sk X = AN bk R LY

RN HEERRFLBFNWRERRES AR
Table 4 Haplogroup frequencies of Bos taurus from archaeological sites in China
FE EdEdt HE T2 T3 T4 5% ik
1 AT R TE H 5 1(20.0%) 3(60.0%) 1(20.0%) AL
2 77 A B R 10 1(10.0%) 6(60.0%) 3(30.0%) KL
3 HEMEEARE 1 0(0%) 1(100%) 0(0%) &
4 IS 6 0(0%) 5(83.3%) 1(16.7%) @
5 L VY e =5 17 0(0%) 15(88.2%) 2(11.8%) 6560
6 ARG Sk 9 1(11.1%) 7(77.8%) 1(11.1%) 66
7 Pl 75 4 BT 10 0(0%) 7(70.0%) 3(30.0%) 9
8 e PG SR A AT 5 0(0%) 4(80.0%) 1(20.0%) @9
9 SN 13 1(7.7%) 8(61.5%) 4(30.8%) 60
10 HigkT 17 0(0%) 17(100%) 0(0%) €9
11 TEITAE ———= 0% ——(80.00%) | ——(20.00%) o)
12 T HE /N 11 3(27.3%) 8(72.7%) 0(0%) )
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NAN FANG WEN

owcwencss | g
B— ZRGABMEW
&£ Fig. 1 Neighbor—joining phylogenetic tree
ARSI R FE AR BOC #oi . XFH 81 A4S 3% i 2 B %5 28 25 B T1 (GenBank : JN817351 FT GenBank : MF475809 ) | 35 i /= 5% 20 28 B T2
Al (GenBank : KT184456 1 GenBank : MF475825 ) | ¥ il /= ¥ (% % 25 B T3 ( GenBank : V00654 ) % i /| FL 5 5 25 BF T4 (GenBank : DQ124372) FlJE /1
_“_ BAL(E AU S HE 1( GenBank : EU177868 il GenBank : EU177870 ) , 7K /1> (GenBank : NC_006295 ) {E 7 /N #E . 43319 »S#8briE H EMH .

Note: Archaeological Bos samples were labeled “BOC”. Comparative sequences include Bos taurus T1 (GenBank: JN817351 and GenBank:
MF475809), T2 (GenBank: KT184456 and GenBank: MF475825), T3 (GenBank: V00654) and T4 (GenBank: DQ124372) haplogroups, and Bos

5 indicus 1 haplogroups (GenBank: EU177868 and EU177870). Bubalus bubalis (GenBank: NC_006295) is included as the outgroup. All major nodes
are labeled with bootstrap values (% of 10000 replicates). Scale bar indicates the number of nucleotide substitutions per site.

16050

09000000 o
|
HE
b o

[ X
<
F

B H#AMEE
Fig. 2 Network analysis of ancient Chinese Bos Taurus
L E b R A, B AR B RE D BT B R Y RN S X — B T R R R B IR P, R R R A R

Note: Numbers on the lines represent the mutations. Circles represent haplotypes, and the area being proportional to the frequency of the haplotype.
Different colors represent different archaeological sites.
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SR e stk A A AR

ISR R, SRR R R B SRR,
AR M—mY, A8 B, HEZLN KT 2K
™ 3 EL g <o R OY AR R, B A IR R S, 2
G LRI ARSI LR, BEE R E BRI K
G DU R E ST Y, RS S B A STk 22
AL, TE It bE R B R B IR Pt bk, B et
HEE BN EEER, — B L H ZE R A
PERRR AL, X = AN T A G, HEEY
TS b AL, (BT R R
TARE ML R T I, HILER T AXERHIX
SN ES AR T2 T3 A1 T4 =% 95 i A 0 4 kr
K DNA L5 BSEE I HAE AN — PR T 1038 1% 45 1
XK BRE T RT,

2, KAERKLIAR DNA B 5¢

Yang 23 B PGS 7 A28 ik bk R A RE
APEAT T ERRLR DNA 4 H7 , IA A X K AR # 8 T2
K4 1y 26 KA (Bubalus mephistopheles ) , 7 H 7] DL K]
Gy RS BLRE B 2B KJ1 R KJ2, X BB R £ B A p 2%
A AR R FR K A R R TRk . RS L TE R
WA R Est ik 2 TIET KB,
AN SCTEAE H W 35t bk b S B K AR BE AN (BOCS2) B T
EKA R BB RE K2, SHEFHIEWN 5 MK,
RELT b 1 AR =G M FE B &R R DNA
Fol.,

m. %

I T 56 VAT R RPN b DX TE Ml et bk | 8 e B ik
HY 4R B E AT 48 A iR DNA I X 591 B 0 47, 4%
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