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Fig. 1 Cleavage patterns of mtDNA of goat, sheep and bharal digested with
Apa [ (A) EcoR V(B) and Pvu II(C)
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respectively. The number 1,2 and 3 represents the individuals

Lpkg TR 5 F s bIES(Hind [1Bgl I EcoR V EcoR [ 1 BamH 1) %H33E 10 K4
FA 1 FULCETEN I 6 MR SO LLER, BRATR IR Z, Wk 1 P/ Hind I B,
Bgl II- B EcoR 1 - B ¥ i2EfiAy, miBk 2 AUH T — AN 24N A, R AS ] G0 £ 5%
SR SRR RSO RS E Y BamH 1 - B ZERR T RO0FSE b AT HUBR, 10 AT BamH
[ -C,BamH [ - B 7E S ERBRICFEP O F KA, Y 92.86% (13/14), BamH [ - C LN
7. 14% ( 1/ 14) , (ELE R 27 FTRfE 5% (6 [ 4432 f b h 423 % BamH 1 - C, Ktk BamH 1 - B
Al BamH 1 - C Al fEAARE A BRI meDNA ZE8Y, by o o] 0 3 [ (169 45 2F 5 Fl 5
[l A 403 26 i o 2 1) 0] G A7 76 AT AN ) (1) BE R R YA, () I 4 A7 0 BERE AN /) 45 26 AP mtDNA 1)
RFLP, PG> F K- LR LR 5 7]
2.2 %F WIFEFEF mtDNA RIFRFIMRBE R HBES LR

HRAE 452 L2 RL R 21 A b i A ) B M 2 R, T DR BE RN 43 Oy 9 Bk B % Y
(£ 2) . PR VI ILIVET VR L SE R SR 8, 78 L =E R b B o IR EL 45143530 2 60. 00%
13.33% \13.33% 6.67% H1 6.67% , Kk, FAGHE T A 1l 26 1 SE AR A5 8 f % 20 VI VIR VI
ERE AR Y, FEARSE AR P BT A LR 43 0 85.70% 7. 15% F 7. 15% , w] WL 24 VIR
AR FEA AT AL AR SO AT R A X



292

Boom B

i

31 4

F1 HBF LWFEMEFE mDNA BIRFEFRMEY R RS TER LR
Table 1 The restrication morphs of mtDNA of sheep, goat and bharal
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Restriction morph

P AL

Number of site

il 0] 1 Be a1 ik (kb)

Molecular size

Apa I = A(112E Goat)
- B( 437 Sheep)
- C( % °F Bharal)
BamH [ - A( 1L Goat)
- B( 47 Sheep)
- C( 457 Sheep)
— D( % Bharal)
Bgl 1 — A(457F, 1L Sheep, Goat)
B( 417 Sheep)
— C( %72 Bharal)
Bgl 11— A( 17, & F Goat, Bharal)
- B( L7 Goat)
— C( %2 Sheep)
Cla [ = A(1I2F Goat)
B( th7F Goat)
C( 412F Sheep)
Dra [ = A(I7F Goat)
- B( 457 Sheep)
— C( %72 Bharal)
EcoR T = A( 7 Goat)
- B( 17 Goat)
- C( 457 Sheep)
— D( %% Bharal)
EcoR V- A( LL7F, 2 7F Goat, Bharal)
- B( 411°F Sheep)
Hae 11- A( 1l Goat)
- B{ 47 Sheep)
Hind I A( 117 Goat)
- B( 117 Goat)
— C( %7 Sheep)
Kpn I = A(#4°F, 1L Sheep, Goat)
- B( %7 Bharal)
Pst [ = A( 12 Goat)
- B( 47, %7 Sheep, Bharal)
Pvu II- A( 12 Goat)
- B( 437 Sheep)
- C( % °F Bharal)
Sac | (#17F., 1h2E, 4 °F Sheep, Goat, Bharal)
Sal 1 - A(#H2FE, 1L2F Sheep, Goal)
- B( 17 Goat)
- C( % °F Bharal)
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11.7,4.3
9.0,4.0,2.8
11.7,4.3
6.8,4.2,3.8, 1.
6.3,4.2,4.0,1.5
9.1,4.2,1.5,1.
6.8,5.0,4.2
16. 0

10.0,6.0
10.0,4.0,2.0
6.5,6.1,2.0,1.4
7.5,6.5,2.0
6.1,4.5,4.0,1.4

9.0,7.0

9.0,5.7,1.3

16.0
3.9,3.5,2.3,1.9,1.6,1.5, 1.3
4.8,3.9,2.3,2.1,1.6,1.3
3.9,3.7,3.5,2.3,1.9,0.7
4.5,4.0,3.3,2.7,1.5
8.5,3.3,2.7.1.5
10.0,3.3,2.7

(o]

(o]

16.0

16.0

9.0,7.0
8.0,3.6,3.0,1. 4
14.6, 1.4
8.0.4.0,2.5.1.5
12.0,2.5, 1.5
13.7,1.5,0.8
16.0

T 5 no site)
11.0,5.0

16.0
6.5,5.2,4.3
16.0

Jo V) K no site)
16.0

16.0

8.1,7.9

Jo V) Ki(no site)
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Table 2 The mtDNA haplotypes of sheep, goat and bharal
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IX A D C A / C D A / / B B C /
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STUDY ON THE GENETIC DIFFERENTIATION AMONG SHEEP, GOAT AND BHARAL

BASED ON THE RESTRICTION FRAGMENT LENGTH
POLYMORPHISM OF mtDNA

Li Xianglong®, Zheng Guiru®, Zhang Y aping’
(1. Laboratory of Cellular and molecular Evolution, Kunming Institute of Zoology,
Chinese Academy of Science, Kunming, 650223;
2. Hebei Agrotechnic Nomal College, Changli, 066600)

Abstract: The restriction fragment length polymorphism( RFLP) of mitochondrial DNA ( mtD-

NA) of sheep, goat and bharal were studied using 15 restriction endonucleases recognizing 6 base
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pair, Apa I ,BamH 1 ,Bgl I .Bgl II,Cla [ .Dra I, EcoR I, EcoR V,Hae II, Hind III
Kpn I ,Pst I ,Pvu II, Sac I and Sal I, in order to investigate the phylogenetic relationship
between them. The results indicated that 76 restriction sites and 40 restriction morphs were de
tected, which could be sorted into 9 haplotypes. Between sheep and goat, sheep and bharal, goat
and bharal, the fragments shared together by them were 15, 8 and 14 respectively, the ratios of
fragments shared together were 19.74%, 10. 53% and 18. 42% respectively, the genetic distance
were 0.0557,0.0640 and 0.0311, the average polymorphic degree (T value) were 5.7182%,
6.5847% and 3. 1860% -

Key words: Sheep; Goat; Bharal; mtDNA; RFLP; Genetic differentiation
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