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Abstract : To investigate the polymorphism of mitochondrial D-loop in water buffalo, the entire mitochon-
drial D-loop region of 66 water buffaloes of five different groups were analyzed, and 58 mitochondrial hap-
lotypes with 147 polymorphic sites were detected. The haplotypes of swamp buffaloes and river buffaloes
formed two different clusters, based on the phylogenetic trees constructed with ML method using bovine
D-loop sequences as outgroup. The trees showed that swamp buffaloes and river buffaloes belong to two
distinetly different clusters, and two small clusters were observed in the swamp cluster among the three.
By median joining network analysis, three different clusters were also founded, one high diverged clusters
between swamp and river buffalo, and two little clusters appeared in the whole swamp cluster. The mis-
match distribution analysis showed that there might have been two different indepent population expansion
events in the evolution history of buffaloes. Pooled with 211 released D-loop sequences of Genbank, and
129 haplotypes with 158 polymorphic sites were detected in 878 bp multi-aligned region. The phylogenet-

ic tree and median joining network analysis also showed that there were three clusters in all sampled buf-
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faloes, two swamp buffalo’ s clusters and one high diverged river swamps. Two obviously wave crests ap-

peared in the mismatch distribution analysis, which meaned that there might have been two different pop-

ulation expanding events in water buffaloes. Based on the above results, it could be predicted that river

and swamp buffaloes decented from two different domestication events, and there were at least two ances-

tor gene pools in the domestication of swamp buffaloes.

Key words : buffalo; mitochondrial D-loop; polymorphism

TEAF KA 2 A&, 735 K 4= Bub-
alus bubalis FNAE M 7K 4= Syncerus caﬂeril: L F AR
P ASEEACHARL , AE LR A 30 27 Fn st 4% 2 B AV A4 D]
W ZE S AEMK A A4 T B AR A, PR, 30
TETEA BRI 2 37 /K A, 2445 Hh 7 B oK 2R 94k
TSR K AL FE SN, MR AR S 5 4T R 2 K 2
Bubalus bubalis 343~ 7 BY ( River buffalo) #1783
PEF (Swamp buffalo) A2 1. 5% 2 oK 4= 76 {7
SN2 1 e e A A TR B bR e S DNA 43
PRic B AF A — 8 22 7, X 2 R & R R BT IR
2N R IR AR K 2 % T R B K AT B
SR TR K 2R W AR U5 o] UK SR A7 FEAR 22 40, JUH:
AR AR B K A= 2 ok A W — KSR
A, DL SR R K A 55 T B K 2R 18 434 B () 45
WL, AN )2 s AN —% IR B4 miDNA (3
AL R TR S B g5 4% 7 5, RIS 3 B 1~ 4 4
LR LR R s L W B AZ B R — . B T miDNA 45
P ] o RS e B SRR 5t 4% O 2, TR AR
PP BCA EA, YL 7K F RO R A G
mtDNA 7). Pk, EAR g —Fhist L bnic, & T 05
K aa HRIRIEL CRGOC R (78 HE I8t 15 4540 55 5 T AR
AAHEENE .

R TR P RUK A AR R 2 | A T 6 Y 1
Kb R M r T R R K A 5 R R K A
(8] FR) 22 53 , AR ST MERARLAAR D-loop I AT, TE4H 73
B T ORA IR Z2 251, FF S T GenBank E [l
AR5 K A LR A 2 JE I 417 51 F1 D-loop J2 571, X
IKALRLR D-loop Fr 81 978 53 M 5 57 WML A 1EA T
TLZG 0T

1 RS

L1 HmpkE

ATFFE R AL ) PEA K A4 38K 24F Il
R EREADK A 2258 S5 A0) (S ST B K 4 | L A
Hr 30 @ HLRE E 7K AR R B R L 7K A S AR A Il R
A 78 i, MFARAR T 66 2% it i Y D-loop J7 31 ( H.
PRI LR 1) L SRS S Z B A AL , T
EFFREASA AR (] 14 1 2% 56 7R, R A2 B A A I 57
R ELIZ B 52 90 2. 0 SR i e vh i L 0
R Ty B I Y 3 PR 4.
1.2 FENEHE

PCR §344% B4l KAL . =20 C VKA . - 70 C vk
R KR BT R SRR IR A R ) G
PEFERS KT F KA BEIE AR R G RNV R B0 PL.

F1 RWAKGHEm
Tab.1 The sampled buffalo

K U5 R B/ sk Bq B

MTHEEY AHik4E 26 LK BL_02,BL_03,BL_04,BL_05,BL_06,BL_07,BL_08,BL_09,BL_10,BL_11,BL_
12,BL_16,BL_17,BL_18,BL_19,BL_20,BL_21,BL_22,BL_23,BL_27,BL_28,
BL_29,BL_30,BL_31,BL_33,BL_35

PUKAERFSE T Zesdkds 11 im# CR_01,CR_02,CR_03,CR_04,CR_06,CR_07,CR_08,CR_09,CR_10,CR_11,
CR_13

SR BE T Ak 8 1M Guizhou02 , Guizhou03 , Guizhou04 , Guizhou05 , Guizhou06 , Guizhou07 , Guizhou08 ,
Guizhoul 1

PUPEKATRE AT BEFISE 9 iM% NL_O1,NL_03,NI_04,NI_05,NL_08,NL_09,NL_I10,NL_11,NL_I2

I G JEE 12 Ifi% ML_O1,ML_03,ML_04,ML_05,ML_07,ML_08,ML_09,ML_10,ML_11,ML_12,

ML_13 ,ML_14




78 1

[ S A NI S

534 %

1.3 D-loop XEHIS|#i&it

MR NCBI 22 A 1) 2 ZobL A 4x Bk 5 20 2 97 [ g :
52220982 ] &1t D-loop 5141, PN INE : IESES 1) N
5'-ATAGCCCCACTACCAACA-3'; I 55 5|1 ¥ hy. 5'-
GGCATTTTCAGTGCCTT-3". % 5| ¥ 4™ 14 A B K JiE
1 031 b, D-loop F4 EXK % 910 b, i T4 Hi F Bt
Hh A AR AL
1.4 D-loop X E;# PCR ¥ 1%

PAZK A 0 4 8 D A D A, 1647 D-loop X BZHY
o PCR 93, 47187 ) FH S o B b A A I , AR
#f& 1 kb Ladder JJ W ) K/, PCR SR S5 40°F
95 CAZME 3 min; $44T 35 MHH (94 CAEME 30 s,
60 CiEBk 1 min,72 C#EfH 1 min) ;4R Ji5 72 °C LAt
6 min,4 °C S 577
1.5 PCR =S F

PCR P Wyalifb )5 , sef 3] pMDI8-T wufEdiA I,
EAL BN KM 5 A B DHS o, B, 24 it 125 B2 T 4 o b,
H BORL I Y
1.6 F3aHaEmEss

JITA I 3R A% 1Y J 4 e 51 ] DNAStarS. 0 %%
HAL Y Editseq , seqMan JE 17 $F 52 F1 T A A KX,
PHERE/NT 900 bp (1 7E4T EOBT AN, DLAR DR 345
AR H D-loop J5 871 K 388 w8 Fe 51 BB 14 0 4R A5 Y
e B A, i T Perl B2 FF X IF 9104 GC 5 =4 AT
WL GETTH T, LU il Z ) D-loop X241 GC
TS, ST GenBank b 230417 i) K 4 LKL
K EERA P GC & &, lhHK D-loop X741 GC
F 5 RARLR M2 5. V] Muscle3. 6 B fF#EF7
ZHFHILLAS, R T DnaSP4. 0 #4473 #r D-loop
FPAR 2 25 1, 20 A P 470 1) e Xof 22 S5 e 46 1 Bt
e, JAFA S AR SRS (Haplotype ) , JF HEATRE
PARIB AL 27 53 M7 5 R B 5 T5C 2 A ( Mismatch distribu-
tion) FE AT 43 B, W0 ZZ 0K 2R HE AR 9 3G 5 O X
DnaSP4. 0 #1514 haplotype #E1T P 2% 434, Wi i Net-
workd. 2.0. 1 BRAAE P25 BALRRY , E— 20 %) B fA Y )
()35 A% BRI AT 40 B BlS LA AR Y D-loop JF 31
SR, XF 25 b AR 2R BRUA B ) R 8 R AR EAT T A AT
I Mega3. 1 #4 5 4 4% ( Neighbor-joining, NJ) ##,
PHYML #4 7 F K ALK ( Maximum likelihood ) A4 , [7] Fsf
F Mrbayes-3. 1.2 DL By /R B} K 4% 5¢ 5 R 9% (MCMC)
SEVE RS PAT 1 B A B AL ALY, 2585 LB 4% i il
BARTYZ [l R

HERSSM

7k 4 D-loop X EZHJ PCR ¥ 18 5 F

KA LA AR D-loop IX [A] £ 4 F tRNA-pro 5
tRNA-phe Z[H] , 425 910 bp , A [F] & ] 7§ A7 22 5.
RARAFREE R IK A4 Ze b A& D-loop J¥81], A8 IR 50 15
T PCR 93 51 9 19 LU 51 0 f T tRNA-pro 5
tRNA-phe X, Tl 4% F B4 B 7E 1 050 bp. PCR [A]
WO ra UKk, 45 R 3R W 5 FUBI AR AF. PCR 74
gafifl I WSS AT BORL v B Y, P 45 2R 5 Gen-
Bank |- #f 3 1 Fg VH 7K 4 mitDNA J7 51 A5 DL 1 1
TE99% FeA7 , W] PCR 41 R i) Fr Bt 55 i Zeokir
PRABEAR TR | 1T AN S R U T A% L DR 4.
2.2 FEEEKYG D-Loop X EEMEE S 2 #

AWFGAEE T 78 17K A4 L 405 IR i, 260
FEPHE 5 A Ja 2L 3R A 66 2% i T i 1 2k KA D-loop
DNA J741, o PUA b R R K AR 26 Sk VRVERIK
A BRI AR e 2e S AR 11 Sk, SRR A 8 Sk Tl
UG A AEK A 9 3k BERIK AR 12 3k, %) 66 455 it i
1) D-loop JPAI#EAT T GC EHEMIGEIT /A4 R iR
PUAHIK A1 GC 5 hy (41.49 +0.38) % , 458 f5 X
(41,00 £0.47) % , 5t fHAK R (41.20 £0.34) % , JE
BHFEKA GC E il (40.13 £0.28) % , FERL K 4
FEa ) GC 5524 (40. 31 +£0.24) % |, {HEFEIK A4 D-
loop XA GC &l i TR AUK A  HES AN B F
(P>0.05). MM GenBank T 21 42 4541 D-loop
¥ GC 2 (38.24 0. 16) % , 7K 4F D-loop X [
GC & 5t B 3 i3 T2 W A 1 XL
2.3 AEBEKFEEFESNT S

N FH DnaSP # AR 7K A BER I 1845 2 280k 5 35t
TREE B B o , W R K 4= 21 AMFEAR = A T 45
AN AL, 16 A AR OSP4 0 1R 22 80k
7.609 , [ BRAE AR 1 Z AL P, {2k 0. 008. 5%
RUIK A= 45 ANFEAR AT 95 S Z AL, 42 LR
RSP IR R 22 S B0k 21. 630, A 5 5 ZFEE
B P AR 0. 024 (3£ 2) . W AIK A P (EZAR T
FERLR A BT B3 RL K AR BE IR FE ZRi A D-loop [X.
A% 22 A Mz v IR R K 4. 35 A% BE B o0 A
N, Je BB E K 4 5 R R K 4 st L BE B BE
(9.435) , ] Pk A5 S M 7K A 1) 38t 1% B 2 AH XHE A
22. 260, Al R 7K A 55 VR 3 B K AR 9 5t % R B AR X
{7535 60. 140( £ 3).

2.1



AR S KA BRI AL S T 79

14 BEFH G I TR X
K2 KFBEHBESSEIT

Tab.2 Genetic polymorphism analysis of buffaloes
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Tab.3 Genetic distance analysis of buffaloes
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Fig.3 Mismatch distribution analysis of buffalo D-loop sequence
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