BREEAE 2007,38(11) :1149~1153

Acta Veterinaria et Zootechnica Sinica

%iRF MHCDRB1 EEZTMS S BEMIED T

AREHLE LB R G ML H A ke A
CL AT 2 S PR 2 B 47 - 8320005 2. B 38K = A Ml J# 35 4104t 1% 11 844000)

E.: jEi PCR Y 1Y 122 H 3 g CHURL BBk 895 ) B M A1 70 X fa i FHME 2R £ MHC -DRB1 % 2 4 2
T4 Sac 1 Hinl 1 F1 Haelll 3 F B2 % P9 U0 88 88 21 J5 # 47 REFLP Z 3801, 45 R RW], 2R ¥ MHCG
DRB1 J:H % 2 4b i F 7€ Sac | Hinl | Fl Haelll B§ V)07 S A 76 8 M 2 80 40 BRI L 7 2.2 F0 6 Fh &5 fo K&
PR BT 3.3 1 18 i B PRI . R, Hh g IS R B P 2 TR 10 5 o7 56 RT3 4 AR TR BB 00 3% 3 SN 0 AT L B 43 BT 5 R
BN I Haelll a X742 W RGBT — 58 1) 5 &% (P<<0. 05) , Sac T ab F1 Hinl T aa 2 >3 B A% 4 HU H A
— M HL M (P<C0. 05), Haelll be #1 Haelll ef X 2 /> Jk PH B} 4, g B 3503 1 5 bk (P<<0. 01)

X@H: ZIRF;MHCDRB1; PCR-RFLP; 2244 ; 40 Uk

B 525 :S826. 2 X EkFRINED : A X EHE:0366-6964(2007)11-1149-05

Analysis of Polymorphism of MHCG-DRB1 Gene and Resistance
of Hydatidosis in Dolang Sheep

YU Zhi-yong', LI Hai*, JIA Bin'* , JIANG Wen-sheng®,
PENG Lin-ze', SHEN Hong', ZENG Xian-cun',DU Ying-chun'
(1. College o f Animal Science and Technology, Shihezi University ,
Shihezi 832003, China; 2. Animal Husbandry Department ,
Nongsanshi Agricultural Bureau, Kashi 844000, China)

Abstract: The major histocompatibility complex (MHC) DRBI1 exon2 was amplified by polymer-
ase chain reaction (PCR) from 122 healthy and 70 infectious with Dolang sheep. PCR products
were characterized by the RFLP technique using three restriction enzymes, Sac | , Hinl [ and
Haelll. The results showed that rich polymorphism was observed in the exon2 of MHC-DRB1,
which 2 ,2 and 6 RFLP patterns were found with enzymes Sac ] ,Hinl | and Haelll , respective-
ly , and 3,3 and 18 kinds of genotypes were identified in Dolang sheep. By analyzing allele and
genotype frequencies of healthy and infectious Dolang sheep, it was found that allele Haelll a was
associated with susceptibility of hydatidosis (P<C0.05), and genotypes Sac | ab and Hinl | aa
were resistant to hydatidosis (P<C0.05), while the genotypes of Haelll be and Haelll ef were
rather highly susceptible to hydatidosis (P<C0. 01).
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PR 22 2P R 1R R e 1 O AT 0 BT IR 2 TR R
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Z IRk BB AR 7 IR A A =0 45,50 F
A4 AL 192 H, H R d s CHHDRL R R ) 995 ) A I FH
PEZRE Sy 122 H A By 70 Ho Bk KR 1
10 mL 23 8P4 . Jof 14 6 mL ] ACD (PP TR
#:1.32 g, EDTA . 1.32 @) Pr#t, — 20°CL- L. 7 4b
—% 4 mL 3 B I O A L AR R R K ) 9 )
FY LY 7 12 W
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19y h b AR A R BRI E N VTR Sac T
Hinl T . Hae Il ¢ dNTPs, Tris 1 F1 fip . EDTA-
Na « 2H,O,PCR markers, 3§ 4 l A F i 24 T;
Taq W A 50K AL 2 H B KVEB.SDS Ity 4
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1.3.3 PCRYH SIS EICGHR 70T .

OLA-ERB1 (GC):5-CCG GAA TTC CCG
TCT CTG CAG CAC ATT TCT T-3'; HL031.5'-
TTT AAATTC GCG CTC ACC TCG CCG CT-3';
OLA-XRBI: 5'-AGC TCG AGC GCT GCA CAG
TGA AAC TC-3',

PA Konnai %7 [ 5 56 5% 1F S 3 b 2 47 L 50
PCR R MR R A, HELE RN IER A5 15
10 X buffer2. 0 pL; MgCl, (25 mmol/L) 1.2 pL;
dNTPs(2 mmol/L) 1.2 pL; HL031(1 pmol/L) 2.0
pL;OLA-ERB1(1 pmol/1)2.0 pl; Taq fi§ 1.5 U;
DNA 3 pL & J5 i ddH, O & 20 pl, % 2 #.
OLA-XRBI (1 pmol/L) 4.0 pL; OLA-ERBI (1
pmol/L)4. 0 pL; 55 1§84 3479 3 pL  HAb 41
[l % —% 5 ddH, O % 20 plL,

PCR W 55424 -

81594 CHAM 5 min; 94°C 30 s,50°C 30
s,72°C 60 s,15 fi*¥;72°C 10 min; 4 CI- 4., 26 2
B 94°C AR 5 min; 94°C 30 5,63°C 30 5,72°C 60
s,30 f¥F; 72°C 10 min; 4 CA-7F
L.3.4 FRYIRN  SARFCH 20 pL, H PCR ™
W10 pL, Sac 1 . Hinl T F1 Hae Il B 4 4 ) 5§
50 J 2 pL 9 10 X Buffer 84 J5 i A X ZE 7K 2 20
pL.37°CK 4 he P=¥iEad 3% (Haelll BV 7= 9
A 1.5% (Sac I Al Hinl T BTEY)F=90) 16 B i b
VKA

2 & B
2.1 PCR ¥ i

B PCR 974 7 2R MHC-DRB1 |
825118 E 1 4 296 bp B A B, 7 Wl i
1. 596 B S5O FiL T ARG o A 00 45 2R LT 1

——— N O
—RA\ORULO0 T

1-6. PCR products; M. PUC19 DNA marker

B 1 HX PCR ¥ =9 &

Fig. 1 The PCR-amplified fragments of DNA from the
second-round of PCR
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2.2 PCR-RFLP &R

2 H& Konnai %17 4 38 (1 il V) & 3% 0 25 07 5
it 44 J7 15 CELig O X 23R 3 MHC-DRB1 3 [5] PCR-
RELP J& i v vk ) 45 8 47 ) 2L

WO Sac T AEFDIASR I T 3 FhIL A aa
(296 bp),ab(296 bp/208 bp/88 bp) 1 bb(208 bp/
88 bp)., # M DRBI1 3 Sac I B st a.b B
A~ S A7 TR A ) CUL AL 2)

bpp M aa ab bb ab aa bp

296

208

B2 %R¥ MHGDRB | EE%E 2 58 F Sac | &
pZL:oksoal!
Fig. 2 Sac | digestion of the second exon of the Dolang
sheep DRB1 gene

bp M bb ab bb aa ab

ab bb ab bb ab ab ab

WYIE Hinl T 098 U145 5o i 30 7 350 3
I aa (296 bp).,ab (296 bp/178 bp/118 bp) Fil bb
(178 bp/118 bp), FW] DRBI1 3N Hinl I B§YI {7
S a F b AN S AL KR R AR LK 3) .

1E Haelll (G UIAL M b ZRFE BT 18 Fi sk
K 7Y .aa (173 bp/71 bp/48 bp/4 bp),ab (173 bp/
123 bp/71 bp/48 bp/4 bp),ac(173 bp/159 bp/137
bp/71 bp/48 bp/4 bp),ad(173 bp/159 bp/123 bp/
71 bp/48 bp/14 bp/4 bp),ae (173 bp/159 bp/71
bp/66 bp/48 bp/4 bp),af(173 bp/159 bp/71 bp/52
bp/48 bp/ 14 bp/4 bp), bb (173 bp/123 bp), bd
(173 bp/159 bp/123 bp/14 bp), be (173 bp/159
bp/123 bp/71 bp/66 bp), cc(159 bp/137 bp), ce
(159 bp/137 bp/71 bp/66 bp),cf(159 bp/137 bp/
71 bp/52 bp/14 bp),dd(159 bp/123 bp/14 bp),de
(159 bp/123 bp/71 bp/66 bp/14 bp).df (159 bp/
123 bp/71bp/52 bp/14 bp),ee(159 bp/71 bp/ 66
p).ef (159 bp/71 bp/66 bp/52 bp/14 bp), ff (159
bp/71 bp/52 bp/14 bp), FMHI IS H a,b.c,d,e

bb aa bp

296

178
118

B3 %iR¥ MHCDRB1 EF 2 52 F Hinl 1 BN
Fig.3 Hinl | digestion of the second exon of the Dolang sheep DRB1 gene

AL 6 A~ S o e PR P/l (LI 4D

df df ce ce ce ee ff ff de de ce df af cc cd M

- - B -Bal N ]

NN B T
V=B ORGSR B

B4 %£iR¥E MHGDRB1 E[E Haell & % & 1 K &0

FEHER

Fig. 4 Haell digestion of the second exon of the Dola-
ng sheep DRB1 gene

LR 3 PhER VLS R 7EZ R DRB1 &N B4
WF]T 24 PR, DL b g5 R W], DRBL &5 2 4
BT 208.178,159.,173.177.225 fi il 3 b A7 7E
EZ 3

2.3 ZRF¥E MHCDRBl £HZHsMHE50HRFEHN
Pl S B ST

MHC-DRB1 K& R 7 43 25 B A F0 B P 2208 5
LA A [R) 1 25 7 35 PRI 2 7000 B D ) 25 7 32 PRI R
AT 22 5 BEVE AT (KR . 5 K W], Haellla
S5 A7 5 PR o 0, HUR A — 2 1 5 B (LR D)

Xof A B BH A 2R MHC-DRB1 2
0 5 PR 78 43 BT 22 W) L 7 Hae |l B Y0 057 5 24 18 Fh 5t
PRIAL . g FEPE 2R F v B 1 13 bR RS,
H Haelllae 7 HAE AL B PR Z R FEh L.
BT Z R E PRI T 17 FALE AL L d Haelll
ad.bb.bd.dd Fl de HAE MR 2R F b &I (L&
2).,



1152 % W o=

H

E o 38
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Table 1 Allele frequencies of hydatidosis negative and

positive Dolang sheep DRB1 gene

A B B ME (122 2D
Hydatidosis negative (122)

AL U IR (70 RO
Hydatidosis positive (70)

Alleles N  Frequency Alleles N  Frequency
Sac | a 155 0.635 2 Sac | a 88 0.628 6
Sac b 89 0.3648 Saclb 52 0.371 4
Hinlla 151 0.6189 HinlIb 86 0.614 3
Haelll a 36 0.147 5 Haelll a 32 0.228 6~
Haelll b 27 0.110 7 Haelllb 21 0.150 0
Haelll ¢ 50 0.204 9 Haelll ¢ 18 0.128 6
Haelll d 18 0.073 8 Haellld 4 0.028 6
Haelll e 59 0.241 8 Haelll e 44 0.314 3
Haelll f 54 0.221 3 Haelll f 21 0.150 0

£, HO A PR 5 PR PR ) 4 (o7 B PRI L . P<20. 05
The same alleles between positive and negative hydatido-

sis, ©. P<C0. 05

*2 GHRFHEMBEYEZIRE DRBL EE R E E B R %
Table 2 Genotype frequencies of hydatidosis negative and

positive Dolang sheep DRB1 gene

A HR B M (122 FD M AGFHME (70 FD
Hydatidosis negative (122)  Hydatidosis positive (70)

Genotypes N Frequency Genotypes N Frequency

Sac | aa 38 0.3115 Sac] aa 27 0.3857
Sac | ab 79 0.647 5"  Sac | ab 34 0.485 7
Sac | bb 5 0.041 0 Saclbb 9 0.128 6
Hinl [ aa 13 0.106 6" Hinl | aa 2 0.028 6
Hinl [ ab 67 0.549 2 Hinl [ ab 50 0.714 3
Hinl [ bb 42 0.344 2 Hinl ] bb 18 0.257 1
Haelll aa 5 0.041 0  Haelll aa 9 0.128 6
Haelllab 15 0.123 0 Haelll ab 5 0.071 4
Haelll ac 4 0.032 8 Haelll ac 3 0.042 9
Haelll af 6 0.049 2 Haelll af 2 0.028 6
Haelll be 1 0.008 2 Haelll be 16 0.228 6"*
Haelll cc 9 0.073 8 Haelll cc 4 0.057 1
Haelll ce 16 0.1311 Haelllce 6 0.085 7
Haelll cf 12 0.098 4  Haelll cf 1 0.014 3
Haelll df 7 0.057 4  Haelll df 4 0.057 1
Haelll ee 18 0.147 5 Haelll ee 5 0.071 4
Haelll ef 1 0.008 2 Haelll ef 8§ 0.114 3"~
Haelll ff 14 0.114 8  Haelll ff 3 0.042 9
Haelll ad 1 0.008 2 Haelll ae 4 0.057 1
Haelll bb 4 0.032 8

Haelll bd 3 0.024 6

Haelll dd 1 0.008 2

Haelll de 5 0.041 0

£ 9 B E 5 B P 22 8 2 DRB1 A JR) %6 9 B4 ], © . P <<
0.05;" . P<C0.01

Hydatidosis negative and positive Dolang sheep DRB1with
same genotypes, . P<0.05;" " P<{0.01

A3, He 35 BHPE B P 2 TR 55 DRB1 J [A] i) 25 [
AU 20 0 25 5 0 E PR R 58 (o R 5D 20 A K B, Sac
I ab F1 Hinl 1 aa P35 JE BG4 dU HA — & 1Y
Pik (P<<0.05), Haelll be fl Haelll ef % 2 -3t
PRI 0 0, Hh 9 A 5 1Y) B S vk (P<<0. 01)
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Tag 1 .Pst 1 1 Hae Il N V) X} 8 8/ 2 18 ¢ DRB
HEF 1T PCR-RFLP 4381, KB T 2.2 F1 6 Fh &£
BN L2.3 Fn 7 AR AL, AR FIH Hinll,
Sacl F1 Haelll #h N U1 X o E 22 F) ¢ DRB 3
K17 PCR-RFLP 2347, BT 2.2 Fl 6 B 55 i FE
B ,3.3 115 F L (A A, A5 A A Sac 1 . Hinl
I F1 Hae lll B #F17 PCR-RFLP 43, 43 5 & 8 T
2.2 F1 6 FhaEfr B, 3.3 FI 18 i B R, AR e
AEU05E it Hae lll P9 Y A2 X 552 17 45 26 A 5% o 24
2 DRB3 3 H #4177 PCR-RFLP 43 #r. # W i T
17 P Ay 7 A4k AR . AR T A B
P U it AN T A5 S 07 3 PR AR 45 S 5 Konnai 2577 1)
ghR—,

MHC iy F 2 Y) e 2 bi i 2 FE K & LR
RERGTREEIE T EEZWERN. 5K & NWPUHE
PEFN G A BV 5 21 . Penn %57 58 i Xt
/NE MHC BF58 & 38, MHC (5 4% 4 B4 1K XF
JE AR P KT 0 B 5 38 I 4 L 4l A . AR RS K
MZIRFE DRBL B4 B MAR 2, Mgl f A
AR X HE D X AT fig & 22 IR S X PR B A I AE T 5
) —DI A, B4 R RN, Sac I ab Fl Hinl | aa
FEPR R FE AL B BH PR 2R SE A A D (P <
0. 05) , 327 AT 3 W i 35k R 784 174) 4 2 4 o L
—EWPE . T Haelll be #1 Haelll ef 7643 41 5% BH P
LW R Z (P<<0. 01) 3278 B AT 41 dU 5 J .
ZIRFE MHC W ZBMEIEH & 4 Haell A 18
AN R 30 R I A AR B i A [ R 4
SR T BEHE— 25 X AN [v] 5 PR 70 4 2 A AR g 4 7 X Aok
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