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Abstract: Primers designed according to the mitochondrial gene sequences of Bos taurus reported
was used to amplify and sequence jiulong yak’s D-loop region, and the whole sequence was ob-
tained. Using Owvis aries as outgroup taxa, the phylogeny about the representative species of Bo-
vinae (Poephagus grunniens , Poephagus mutus, Bos taurus, Bos indicus, Bison bison, Bison bo-
nasus » Bubalus bubalis)was analyzed. The results showed that the length of D-loop was 893 bp,
owning 87.4% homology with the Bos taurus D-loop sequence, there existed 17 bp deficiency.
Among Bovinae, the percentage nucleotide sequence divergence between Poephagus grunniens,
Poephagus mutus and American bison of Bison bison was 6. 2%-6. 8% ,which was less than that

of Bos taurus and Bos indicus in Bos (10. 0%-11. 3%). Phylogeny analysis found that Poephagus
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grunniens, Poephagus mutus and Bison bison were clustered first of all, indicating there was

higher genetic comparability among them than that of Bos. Combining with the proof of paleon-

tology, morphology., molecular biology, the data supports the point that Poephagus grunniens

and Poephagus mutus are classified as an alone genus in Bovinae, that is Poephagus.
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(Poephagus mutus) 2L KR A 28 26 £ A1 T3
Rk e Sh W 4 262 bR JE TR B B (Artio-
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(Q. Biogene 23 ")) [ i fk . B #2 % #: 5] pMD18-T
Mk (TaKaRa 24 w)) b, 9K 5 % A0 3 w5 0% 52 25 40
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Table 1 The source of sequences for D-loop in Bovinae and outgroup

W) Fh 44 Species

J¥ %15 Access numbers

7% JF /bp Sequence length

Y4 Poephagus grunniens
WAL 4 Poephagus mutus
3@ 4 Bos taurus
J& 4 Bos indicus
FE B4 Bison bison
BRI B 4 Bison bonasus
WK 4 Bubalus bubalis
23 2E Owis aries

AY374125" 893
AY749414 892
AF492351 910
AF492350 911

U12864 890
U34294 891
AF475278 1015
AY829430 1181

* . AR SO )

%, Sequences produced during this work

2 5 B
2.1 AREHLHE DNA D-loop X £ 55

R 53 2R R iR DNA P 81 353 19 51 W) 76 4E
A= FE D2 A B TR RS (B D, Iy R B
JeAE ALk D-loop K 4Ky 893 bp, Jy 4 T,
C A G 5§ 4 Fhig 5 & & 50 3 28.6%0.,25.3%
32.4% 1 13. 7%, Hih AT S8 1% B & & T
GC & & (3900 5 3% 3@ 4 W5 77 5 19 [a) U5 4 K
87. 4 %0 Horp A5 17 AIREE I B R . JUIRHE A4 SR
D-loop X J¥ 71 & # 3¢ #| GenBank I (& %5 K
AY374125),
1 2 3 4 5

6 M kb

1 kb

1~6. D-loop X ¥ F B ;M. 1 kb ladder marker
1-6. Product of D-loop region; M. 1 kb ladder marker
1 4 LA DNA D-loop X ¥ 18 7= ¥

Fig. 1  Agarose gel electrophoresis pattern of D-loop

region in yak
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BoAp R LL T/C Ry E . & 60. 87 % ; 78 B 4 A%
SRBPLLA/TA/C BN E, & 79.17%,

AR NS [ 4 ) D-loop X731 22 %A 43
WL 2. & 2 o] DUF L 14 R e 4 5 B
FEARIT AN 22 5 EH oy e de /N Ol 3. 700 @ A4 5 W
K A= TR114 17 51 22 5 o e de KL 3K 19. 0245 7E 2R
AR A B AR AR S U A (SN B A &) [E] 1Y
FFo 25 %A 4y e de /. R 6.2 ~6.8% . 1 5 4 &
oy A AT S 2 R A IR A
10. 0% ~11. 3% ; WY K 4= 5 4= W BF & 9 F [ 11
79 25 5% 8 4 LR
2.3 HURRFELESN

A E RS [R] 4 ) B Kimura 35025058 15 FE 25
L3R 3. MR 3 Al LLE s 40 TR AS [7] 9 il (1] 11 35t
&I B 72 0.038 3~ 0.180 1, F ¥ 35t 14 BH 8§ 4
0. 113 1. 4B 4 5 P 4HE 4 ] 19 35t 1% B0 2 05 /0y, 55 U B
A 550 YN 7K 2R 1 8t A% B R e K AR AR AR P HE A
BPAE A 55 56 U BF A (92 U0 B 4R T8 [8) 1Y) 58t 4% B B e
/N H 0,063 4~0.070 0, 1 5 45 J& v i) 3% 38 4 L9
A= ] ) 5t AL BE B K, 2 0,097 9~0. 108 95 F P 7K
A 55 A SR HC B ) ol ] 1 35 A B R A R
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Table 2 Percentage divergence for D-loop sequences of mitochondrial DNA among species in Bovinae %
LI HPHE 58 4 i YN A WY A
Poephagus Poephagus Bos Bos Bison Bison
grunniens mutus taurus indicus bison bonasus
PF4E 4 Poephagus mutus 3.7
38 4= Bos taurus 11.3 11.0
J8 4 Bos indicus 10.0 10. 3 5.2
SN BF 4 Bison bison 6.8 6.2 10. 6 10. 9
W ¥ 24 Bison bonasus 9.5 9.9 9.6 10. 6 9.9
WK 4 Bubalus bubalis 18.0 17.3 19.0 18.1 18.2 17.3
x3 STRAEY#E Kimura WS HIREES
Table 3 Kimura 2-parameter genetic distance among species in Bovinae
YR WP AE 4 A 3 2 R YN 2 D M 2
Poephagus Poephagus Bos Bos Bison Bison
grunniens mutus taurus indicus bison bonasus
W4 Poephagus mutus 0.038 3
W 4 Bos taurus 0.108 9 0.107 4
& 4F Bos indicus 0.097 9 0.101 9 0.051 0
FWEF 4 Bison bison 0.070 0 0.063 4 0.103 2 0.106 1
Wi YN & 4 Bison bonasus 0.093 8 0.099 2 0.092 1 0.104 6 0.099 1
WK 4+ Bubalus bubalis 0.177 3 0.169 8 0.175 8 0.169 8 0.180 1 0.165 5

MR AR 7 A ZORL (& DNA D-loop X 42
FP AR AR T A R R G B 4R I
2. MNIEL 2 W LAF L A4 SRR AN SRR (4 ) 2%
BN —2 A WA K A 5 4 TR B Y R
FEEN LGS SHES R R AN
H 2 SRR (BP) S 9826 8K J5 P15 25 TN 7 4 Jai 1) &

98 Y84 Poephagus grunniens
ﬁEﬁ%fF Poephagus mutus
al EIMEFH Bison bison

9| L—————— BRINEFH Bison bonasus
HE 4 Bos taurus

—99: J44 Bos indicus

MEPNIKR A Bubalus bubalis

40°F Ovis aries

0.02

AT AR S 1 000 WE AL REKG 30 1 R

Bootstrap percentage values indicating the degree of

support for each cluster are shown at the appropriate

nodes

B2 E-FL ik DNA D-loop X 5 5% A NJ ix 192
HETRRZELE R

Fig. 2 Neighbor-joining tree reconstructed from D-

loop region among species in Bovinae
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RO AL AR DOR B30 932 AT R A
B2 R B — Y L4 5 A AR 1 A
Rl AT T A S U B AR RS R A B S
“PRPAE ] A Ja R 5% Y BT A Je IR A AR A BRI 22 57
il s SRR VR BET . Olsen BFFE K
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Y 4= 1B A A DL 175 7 I 199 45 g B AR T
(AR A 15 5 N BF A R XK BB 2 A R R S T
PO PR S 7 A — 5 9 2200 B A LR T LLRE Ik
o AL B K BRI - 31X AT B 2 PR DA A A 15 ] W TR A0 5
L T S JUL A A [ ) AL L4507 1 » 3 A 114 4
554 AR AR TR S A A A I8 3y A
G — AR R 8 Groves MU Sk 1, Ger-
aads MR 57 Hub i (1AL kS ) R GEAN 32 264k
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FE b B 2R R A 8 25 6 AN TR J7 [ 38 AL L 7E 8 254
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Ritz 55 F ] 20 A>3 TR AR A2 X 4 % (Tribe
Bovind) JE47 258K B 5 53 Hr - A AR5 38 4 FE
ARG 1 4 W2 & (Bibos) 43 i AE b 4 & v i) — A
Ja& 5 T 5 Y B 2 U B 2 A UK A 0 254 O — A
M R B R Rk AR 1 (k-casein, ko
CNDER 4 S8 7 17 510K HE 4 35 3 A4 L BRCUH B 4= L B
JEBF 245 (Bos gaurws) FE 450 VA 0 4 & b iy — > 1
J@HY . A5 RS MHC-DRB3 3 A exon2 J¢
HI| 7 S A5 B kiR DNA 40 (5, % b JE P (Cy-
tochrome b.Cyt b) J¥ 5" 3 F5b 48 248 15 hy 24F 0 B}
o — AN ST T O . T FT Y AR % 4R 1k D-loop
JF 55 R AR 2F 5 55 UINETF A | WK I T A 8] 79 0% 2%
KRB IF, 5 Miyamoto %) Kraus £ | Ward
ST Hassanin %675 MR i 28087 0K 7 51 1) BF 55 45
E—3 M., Hassanin ZER B3 28 B (Lactoferrin,
LOBES X MR b 3K A0 AR o A
Il W % (Subunit [ of the cytochrome c oxidase,
CO2) Jy 95 A BLAE 4= 15 55 U BT 4 19 01 4% OC R 3
T A R A S O BT AR B R R AGET L
Janecek 25 Verkaar %5 () i 57 45 R 2 — 20

A SCHIE 5 e B FE A B R A A 2R R R 5 38
B 2 J& 1 36 Y0 B 4R ) i 81 22 S A ) b B
Kimura 2% 3t 1% 1R 8§ 50 10 5 40 I8 v 4 3 5d
A AP 9 22 S A PO AR A B R . R
LR TR AR 5 2 U B AR R O — 3 B AE 4R
55 U BT A st AR AR RGO R B i 5 4
o H R R A A AR R L R & R R
7.5 Olsen A48 JE 25 % AT | 22 5% K S AL 48
MHC-DRB3 £ 45 2 5 Fp 51 R b A 20
0 E b FLHF " Hassanin 2 M98 7Lk & 1 2R
KLtk DNA 7812 (1 BFF 58 25 0% — 80, 45 45l 4
Ve B O TAEY IR SRR R VBT
AR 3 hy A SRR P ) — A S R —4E A & (Po-
ephagus) YL
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