B2 Chinese Journal of Zoology 2013,48(1) :109 ~117

FRMTEBEEREERES

HEEY Bap? KEE? =% %kEO 2yl

O Bt REF IR AR AR BT 22 7300705 @ Fmaad-4Er il 744000

TEE . 4 (Bos) MYIFAE R RB AL EBNAEZ —  FETRE DT I8 A, K A DUORIE R 7% F 2L % 4 8 A
AR, R T 48R T iy A AR I A% 15 55, 0 B R 5 B A O 4R PR 38 4% R Al AR 5%
M T 88 Skt 5 - B4 miDNA D-loop HVS FE31 , X 35t 75 4= BEPRTE P9 A 3. [ 23 -7 2k
PR AGE R A RGBSR R IAT T 00T S5 RE W, mDNA D-loop 1= 28 X, 7E-F- Ui bt 7 24 A
52 AERAETY 23 AH 5 AR FEARILA 95 ARSI |G S AR IAE R G0 R AE R RN TR A B 48 G R 4 A TR
ANG3HE, BV A R RN S8 AR A, PR  FRATTIN Sy S St b 2 TR R 3 [0 O Al 2 b — A, A7 AE i 4
R A= P R R IR L 15 5L

R SR 4 Zekifk DNA D-loop;fl‘lf%ﬂ T RGEKE

PESEKES Q953 XEFRIREG A XEHS:0250-3263(2013)01-109-09

Maternal Genetic Background of Pingliang Native Cattle
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Abstract . Domestication of cattle, one of the important animal in farming culture, has a long history in China.
The objectives of the study were to reveal the maternal genetic background of Pingliang native cattle and to
assess its potential to be improved into a high quality beef genotype. A total of 88 Pingliang native cattle were
sequenced for their mtDNA D-loop HVS region. The haplotypes and phylogenetic relationship of 23 Chinese
local cattle population including Pingliang cattle were jointly analyzed. Ninety five haplotypes were identified
and they distributed into two major phylogenetic groups reconstructed following phylogenetic and network
analyses, representing the distinct mtDNA genomes of Bos tauraus and B. indicus cattle, respectively. Pingliang
native cattle was derived from these two maternal genetic backgrounds, which might have migrated and
expanded into the Central China following different introductions from north and south for the taurine cattle and
from south to north for the zebuine cattle. Whereas a movement from west to east was observed for both cattle
genetic backgrounds, and Pingliang cattle distributed in both maternal genetic backgrounds.
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HE 5T AR AR e R ey 3E W R 4R (B,
opisthonomous ) |7 000 4 Hij &2 Y& T ) B ¥k K ki
6998 IR 4 ( B. nomadicus ) ( Wendorf et al.
1994) . FAEHE N T — D2 LKL HRR
NI 25 A I X LR A I R 21 4 P 1A 7 1)
& (Edwards et al. 2010) ,iX—&5 R E— 5 HhIA
T4 B RURIE T RO, B AR i Z2 R Ak R
(‘Achilli et al. 2009, Bonfiglio et al. 2010, Lari
et al. 2011) , YIHEJE 70 M T 24 AN TR 14 2k
P75 1 (R AR R S A0 ZH 21 2007 ), Ay A
AW ESE 4 Y4k 0> ( Mannen et al.
2004) . ZEFERFYMLE 2L T4 AR
PP N TIEHE R AL IR AT R, B R
TE)Z R I A Tt AL BT

] A9 8 A LGl 4R (B, tawraus ) TR
4= (B. indicus ) , & T v 5l A4 YA T fE AT
BT IR A AL S %S W i 4 [m]
Fofr ) DA 52 i, B 88 428 E R 10 ( B8 )
HEA B JR 1993) , T 28 19 B R BFAE A S 2
AR VR T B By | S5t e DA BT EL YRl
A E A TR I (R EAE 1990) , A BFFEIA N
Jed AP0y IS el B T TR s (b A
1990) , JS4E R o) R 1 A 43 (B B T4k
B NFERBE AN KA RE NI IR 5
MR 5415 ah s WA k4 ( Bubalus bubalus) F1
YELFE (B, mutus) 3L YL MKW E ) 20
MTEAFREE A A Rgeh, BT, B L2
A7 I RATT A 15 2K P 1Y R B8 4 e, 7T 0
TR B A ] P D7 T PR A AR (B Y A AT
SRR A KRR SCHER R . V-t A=
PR T HA B T PERE Y B 2 R 2 )1 A58
F b DX PR3 )3 P A 7 PR P R
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1 BRSO P & R 5SS, VF 2
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ARESC TR, PRI,y 1 i A i 7 4= #E
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it LROMATEER T [0 S50 % )5, 2 (o0 138
WESZHHE R ) (Sambrook et al. 2002 ) R F % 1
A ST ISEIE IR BUE N 41 DNA

1.2 SEIEF%E LA mtDNA D-loop HVS Mn
it, BB kKR GenBank [ E A TV R 7
5| ( Accession No. V00654 ) % 3151 ¥ ( Forward
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3')XF D BRFEAT G R G W s 3R
4 H B8R B R B RTR W5 1 Wy xk sl A 1
HEAT R Y
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Table 1 Frequency and variable sties among 52 haplotypes of Pingliang native cattle

AR SR N Variant sites

PR Y 125691 111111111 12222222222222222 2222223333333 33351333333333333333444144444 A
Haplotype 6752913341666 T79N)2231556556667 TREEOG9900 1 1 1 122222233334444455579001 13455 Frequency
QOB IRO283 1134519 15T8916TETI16 13452301 781 245680 1 59216 TR26011560091 78

AlH1 GATTATGAGGTCOGATTAATGAT TACCTCCATTATCGC TGO T TG T TTTTTCTGTTT T T T TCATG TAGG-TACCC |

AlHZ - 4

ALHS3 1

AlHA 1

ALHS 1

AlHE 1

ALNT 1

AlHE 1

Al AlHG 1

ATH1O 1

ATHIL1 1

AlH1Z2 1

AlHLS 1

ALHL4 1

ALHLS 1

ALHL6 1

ALHLT 1

AZH1 1

AZHZ2 2

AZH3 1

AZHA 1

A2 AZHS5 8

AZHE 1

AZHT 2

AZHB 1

AZHY 1

A3 A3H1 1

A3NHZ2 1

A3HS3 1

A3HA 1

A3HS T

A3HSG 1

ABHT 1

AZH8 2

ABHY 1

AZH10 6

ABHL1 1

AZH1Z2 1

AZHL3 1

ABHL4 2

AZH15 1

AZH16 1

AZHLT 1

ASHIS 1

ASHI9 1

ABHZ0 1

A3HZ21 |

BH1 Gea s COAL LG AC LT AT LG AT. L A C.COCACAC, C. L CCHOC, GALACG, T 1

BHZ2 R A CoA LG AL T AT G AT. L A CoCOCACAC, C. L CCHCL L GACACGL T 11

B BH3 P € COMA L CG LA LT L AT COUAT. L AVC GO CACAC, G CC-Cl L GACACGL T 1

B4 P E A (8 7L VR R, VR ATLLC AT L. A CoCOCACAC, Co L CGACL L GACACGL T 2

BH5 PR € oA L. Gea e s T AL G T C.CoCOCAC, G QGG L GALACG, T 1

Bl Total el

e NS e 2 K R L 8 e o N SR A N ol N 0 G o e WA s D VA 8

A dot indicates identity and a dash indicates a gap relative to the top sequence. Numbers at the top of the figure indicate the variable sites.



-112- 2248 Chinese Journal of Zoology 48 &

2, HA s RUURAUN 1,

MR 1 BREEMEAR S SRR |, -y 4
T 52 AR AU S 2 S A 2R B A R
A B R, MR A b £ SR E S AR RIE,
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F. VTR 72 ASMERGITE A HERE
AR A, TACH 16 MR B iR,

J TR FE T 4 B R R G 1
%,Xﬂ‘ GenBank %% i & b 2% 4 (jEltﬁﬁFy
V00654 ) JE L (127733 ) b e [543 b 77 248 Fh
(BRF SR ) PR A 7 1R B B b AT T SR B 43,
IR G KA, PR Hr 85 R R, F
T IT AR DL AN 22 AT AR AP 135 4
AR mtDNA D-loop /#5728 X 81 43 A £ 51 4~
HfERL T A 9 AR 5P by AR B
R E 435 ATH2  ATHI0, A2HS , A3HS |
A3H10 A3H12 . A3H14 (A3H25 1 BH2, Hifth 42
A PR RURR 5 B L4 1E S Dt sty 2R BE AR B
Rl 21 A2 ATH18 ~ ATH21 (A2H10
~A2H17 (A3H22 ~ A3H44 Fl BH6 ~ BH13, %
JH MEGA 4. 0 # (W AR R G K EW (K 1)
TERE 2 ANBH R 5352, B 435 Hh 82 4~ A 8 FLf%
RIFI13 4~ B 28BS RIAL A0 A BEAEAE Fn B E
A, IR LA 3 2R BRAT B Y 51 V00654

B(HI-HI3)

127733 ~

PR 4= B BRI FR 3] 127733 258 ( Anderson et
al. 1982) , ] LAFE Hiix 2 A B3 8 1 41 43 A 78
AFER A, H A 4 R T R W, 7
U HiL AR BRI T b T A BT AR I 245
KRG (K 2,3) , # IR T P AE XS Al 7 i
TR R 28 5 22, BV 43 ARG 24 B S A= (B B
) FIEIN AR (A BAEE) M DI RGERE
g5k, AECH EAR SRR ) e A
S35 X 43 Sk A gy TR R R O B AR (ISR
1986) , 4 I, AAIF 52 X6) v ] b Jy 24 B A4 B 7R
Giit & B, B JEPARE R 68 AR A e L
T3 b DX AR AN, 43 A 7E T RT RS 5 9 43 )
A 33 134 A i AE A ZEBRE ALY 155 A
eI T 22 A AR AR R 104 AN, AR
FERTT 29 4~

kb Ty A R A R A AR AR A A TR
G35 k43, 4o B A& B R AR R SR
82. 69% , W STt A= E IR i K 30 A AR
VEPERIN T 3ERE , B MU R T IR st AL 4544
[l , P 2 A A7 AE O AN L2 A Ry {5 S
DM 5 AR BEARAE B AL 45 10 I B AR AT Rk
53 E AT AR A BAFE R VIR, X
fE R ILZE G DL BT 2 B, B = B B AR Z A B HL
b A FE A 5 T T AR R A A L B R
52 A4 AR RO £ 3R] 5 A, Uk

A

Al(H1-H21)

1 SPEEmEnhE 23 M EM 95 M RERRERER
Fig.1 The Neighbor-joining phylogenetic tree of 95 haplotypes of 23 native cattle populations in China
ALHE P i 7 A BERAE 3R 23 ASH T 2R B 223 ANAMERNY 95 ASBRAS B R G2 K AMIE R T 2 A6 2 3, Wi 7 A= A R TR X

2 A3 EHA M

A total of 95 haplotypes distributed in 223 individuals of 23 Chinese native cattle including Pingliang were originated from two clades, and

Pingliang cattle were distributed in both of them.
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Fig.2 Haplotypes distribution of Pingliang native cattle in network profile
LT A4 5 A 45 . The red dots are the median vectors.
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Fig.3 The network relationship of native cattle in China

WISt 7 AR BERBOE 2 I AR B9 SR AR AR AR P AN TR B R R (AR AR
Wi £ K 2007) o WAWFFEIAA H FE 7 A FAE e =4
3 W % AR R R BR A LA Z 50 B — A
W SRRk R ORI (R R 2012) o FBUBTr

PR A A AR A L B SR FRES AR ORI R AR A N SR A B P
AEE TR R, MR ERE, FE R4 MG IR R, AT SCRRER W]



114+ s

Chinese Journal of Zoology

48 %

A J@ TZEN A MEREZ — (V4 2008) , Ktk
S R N R T R R, RERT
B2 Ao rf (B 1) 3 2 DR AR SR A Ay
BorATE A A B HEEAE R Ik A HEIRRE LA
S IR A SR AR S 1 B R E AR, T B A
DAJRE 25 Y J5 A SRy AL S B R R, 1560 3R
Ay H AR 2 DA IR R R, xS
Mgl (2001 ) 75 % lilﬁiflczfﬁé MET LA
SARTEE AL B A R IR ), B kAR
(2005)X¢43l£léé3¢§6/%m§5’1@?ﬁ, K-,
RV r 2R AR R 2R R AE 2 SRR B RE &R
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5 4 4345 BE B, Distribution area of Cattles in central China

B #7243 A B, Distribution area of Cattles in Sorthern China

= 4
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A U bR A AR R A B(IE 3) , HL
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‘ﬁi HEAL ISR 7 000 ~ 8 000 4F Rij 75 B[ BF
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Fig.4 Distribution of haplotypes from Bos tauraus and B. indicus
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Appendix Information and haplotypes distribution of mtDNA D-loop in partial Chinese native cattle

15'1*’1]( ﬁ%‘éﬁ:) AR PR A GenBank & KiE
Breed ( Population) Size Distribution of haplotypes Accession No References
M54 Hasake cattle 4 A2H5(1) A3HI0(3) DQ166049 ~ DQ166052
. . ALH2(1) A3HIO(1) A3H40(1) .
13 - .
FEI 4 Yanbian cattle 5 A3HAL (1) A3H44(1) DQ166058 ~ DQ166062 Cai et al.
i T ATH20(1) A3HIS(1) A3H30(1)
5 i 4 Mongolia cattle 5 A3HA2(1) BH2(1) DQ166053 ~ DQ166057
o . ALHI8(1) A2HIO(1) A2HI1(1) AY902382 , AY902383 . .
HPGAE Anxi cattle 0 A3HI0(5) A3H25(1) AY521076 ~ AY521082 Lai et al.
R4 Zaosheng cattle 4 A2H5(1) AZHIS(1) A3H32(1) DQ166063 ~ DQ166066 Cai et al.
A3H43(1)
ALHI (1) AIH2(4) AIH3 (1) AlIH4
(1) AIH5 (1) ALH6 (1) AIH7 (1)
ATH8(1) ATHO(1) ATHIO(1) AIHII
(1) AIHI2(1) AIHI3 (1) AlHI4(1)
ALHIS (1) AlHI6 (1) AlHI7 (1)
A2HI (1) A2H2(2) A2H3 (1) A2H4
(1) A2H5 (8) A2H6 (1) A2H7 (2)
i D e A2H8 (1) A2H9 (1) A3HI (1) A3H2 R ENTIE
P54 Pingliang cattle 88 (1) A3H3 (1) A3H4 (1) A3H5(7) Unpublished This study
A3H6(1) A3H7 (1) A3H8(2) A3H9
(1) A3H10(6) A3HI1(1) A3HI2(1)
A3HI3 (1) A3HI4 (2) A3HIS (1)
A3HI6 (1) A3HI7 (1) A3HI8 (1)
A3H19(1) A3H20(1) A3H21(1) BHI
(1) BH2(11) BH3(1) BH4(2) BH5
(1)
ATHI9 (1) A2HI3 (2) A3HI4 (1) AY902394  AY902395 . Lai ot al
THE4E Jinnan cattle 10 A3H25(1) A3H34(1) A3H37(1) BH2 AY521100 ~ AY521102 Cj’f et fl'
(3) DQ166072 ~ DQ166077 et al
ATH2 (1) AIHIO (1) A3HI2 (2)
. A2H16 (1) A3HIO (2) A3H23 (1) AY902395 AY521107
| : attle
)11 Qinchuan cattle 3 A3H25(1) A3H37(1) A3H39(1) BH2 ~AY521111
(2)
i R A3H14(1) A3H28(1) A3H29(1) BH2 .
Bohat Llack catile 5 2) DQ166083 ~ DQ166089 Lai et al.
i
E‘E"q: 5 A3H24(1) A3H26(1) BH2(3) DQ166067 ~ DQ166071
Luxi yellow cattle
HELT A Jiaxian red cattle 6 A3H37(2) BH2(4) DQ166078 ~ DQ166082 Cai et al.
‘ DQ166090 ~ DQ166095
R PHZE Nanyang cattle 6 A3HI0(1) A3H25(1) BH2(3) DOI66101 ~ DQI66106
I5EFE 4 Wannan cattle 6 ?;?25(2) A3H36(1) A3H38(1) BH2 AY521121 ~ AY521126 Lai et al.
T4 Weining cattle 3 A3HIO(1) BH2(1) BH6(1) DQ166114 ~ DQ166116 Cai et al.
VL4 Sanjiang cattle . A2H5(1) A2H17(2) A3H22(1) AY902396 ~ AY902397 Lai ot al.

A3H25(1) BH2(2)

AY521112 ~ AY521115
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Breed ( Population) Size Distribution of haplotypes Accession No References
PEHLLE Xizhen cattle 5 AZHI2(1) A3H8(1) BH2(1) BH7(1) DQ166096 ~ DQ166100 Cai et al.
BHI0(1)
) 5 A1H21(1) A2H5(1) A3H25(2) BH2 AY902385 ,AY902386 . o
EL 114 Bashan cattle 7 (2) BHS(1) AY521076 ~ AY521086 Lai et al.
A2H12(1) A2HI14(1) A3H31(1)
HIXAF Xuanhan cattle 7 A3H35(1) DQ166007 ~ DQ166013 Cai et al.
BH2(2) BH7(1)
g AY902400 ~ AY902403 | .
Yuannan yellow cattle 7 A3H27(1) BH9(2) BHI2(4) AY5211327 ~ AY5211329 Lai et al.
. A1H21(2) A2H5(2) A3H25(2) AY902404 . AY902405 | .
AL Zaobe cattle O A3H33(1) BH2(2) AYS21130 ~ AYS521136 Lai et al.
N . DQ166063 ~ DQ166066 .
| 75 4F Minnan cattle 5 A3H44(1) BH2(4) DOI66118 ~ DQ166122 Cai et al.
FEHM A Leizhou cattle 7 BH2(5) BH11(1) BHI13(1) DQ166123 ~DQ166127
55 TP A BCT R B R A 45 . The number in brackets indicate the frequency of haplotypes.
(L4255 101 51)
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