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Abstract: In this study, the restriction polymorphism of BoLA-DRB; loci in Holstein was investi-
gated by PCR-RFLP, and the effect of year-season of calving and different genotypes of BolLA-
DRB; loci respectively digested by Rsa | and Haelll was analysed. The results suggested that
SCS in individuals of Rsa | AD genotype were significantly higher than that in individuals of Rsa
I EG genotype(P<C0. 05); and that season of calving and different genotypes digested by Rsa |
had significant effects on protein and fat percentage at level of P<C0. 05 ; and that protein per-

centage in individuals of Hae [ AB genotype were significantly higher than that in individuals of

Hae [ AA genotype(P<C0.05).
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BT AR L 5 5 E BP0 T R ) IR % VA
K, HETEIES: MHC 5 AR F K F 19 2 Ry 2 (6]
TEAER SR AN, BoLA &2F MHC iR . 7 T2F
M 23 S Qe iR b RIS A — M A 1T
EHEHNHH DR.DQ.DY.DO,DN,DI,DM, TAP , LM
A X WFSE £ B DR WX /9 DRB, AT 4 i Y
MHC T 7E 52 2R G0 b R 46 e R E /R, L5
2 A0 F g S B A T BE X (PR &5 A XOM AT
58K PCR-RFLP ¥4 7 5 34 550 45 1) BoLLA-
DRB, A5 2 S F 108G Z 83T T 9145 5
B IFGE i 7 H 5205 R BT ALS) B X &
SR v B0 R R iR A 7 M AR A e 0T 3E 5 AR 2
MOET #%.0 #8245 B 7 Bt .

1 #R5F=E
1.1 Kz

WA= 1A (60 FHD R H IU IE W5 4= 35 . S5 Ik R Il
5 mL., ACD $it#, —20 CUAfF.

1.2 EE4 DNA B

BT 1 VR A IR o B2 BOHE R 2H DNA™Y
1.3 5|¥i&it#0 PCR ¥ 1%

SIS BcHk (7], i Bl A T A L.
DRB3R (5-CTCCACACTGGCCGTCCAC-3") and
DRB3F (5'-TCCCGCATTGGTGGGTGT -3"), &
MK ZRH . 10 X PCR 28 ' # (20 mmol/L
MgCly) 3.7 pl. EFIEFI# (25 pmol/pl) 45 0.5
L . dNTPs(10 mmol/L) 1 ul.,Tag DNA B4 (2
U/pI)1 pL K DNA 1 L, i a7k 2 2488 25
plo B ZAF.95 C 4 min; 95 C 1 min, 64 C 1
min, 72 C 1 min, 30 ME# ;72 C 5 min,

1.4 PCR F=¥HEEYI 5Bk

¥ 15 pL PCR 79,3 pl 10 X BV 22 b .2 L
PR N YD (10 U/ ) A1 15 L K WZE KRG
37 ClHEEIEAL 12 h, HA=WLL 2 £ T K & B
1/104&F1 3 mol/L B NaCA JU3E , F-LL 70 % L WEPE
DUUE 2 W, 2 TS L 10 pl K SUZE K IR i
DNA, feJm F 4 %0 Brist 58 i i DKo i i I 45 51

2 BRE5HMH
2.1 PCR ¥ i

4 Ledwidge 557 & i1 B P I i DRB, %
WL 514 5 51 43 590 %t v ) A Sr 2E 4R g 6 R 4
DNA #4791, 75 5] 1 4% 395 bp M4 SEMEH T

IR B W E RE G DNA Mk BE L B LY 18 7
A—HEELE D,

M
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Fig. 1 PCR product of the gene of BoLA-DRB; locus

2.2 BoLA-DRB, EE# PCR-RFLP & R

BoLA-DRB, 3 1) 2 &M R & AUH—F N
VIl A LUE s B A 0 2 28060 . A58 20 3 LA
Rsa T Al Hae T 2 % FR a1 ¥ 8 DI 53 901 % H PCR
PR AT I AR DA 3 ) 48 78 AN [ i 25 114 22 285k

Rsa T BUIGS BB T 11 Fh LRI AL, Horp 6 Fif
FE R R GNR B BT R £ 259/220/136/39bp(AD) . 395/
259/136bp ( AE), 395/220/136/39bp (DE), 395/
220/82/54/39bp (EG), 259/175/136/.. bp (AC),
220/175/136 /39/..bp(CD), Hv 395,259,220,
175 #1136 bp 5 457k SCIF W Al W, BBt AT AR 48 2 A1
O ) W AN [R] A A 1) R PR Y S5 BE A C 175 bp I
HE/NF 100 bp B 25717 410, ASBE M [E PR BoL A fiy
7 DL N A R A 6 5 DAL b R 2 R TR Y il D) S R
AR R — BT S5 B P (LI 2)

I 2 3 4 5 6 M 7 8§
1, 2,3,4,5,10. AD; 6 ,9. AE; 7. DE ; 8. EG; 11.
AC; 12. CD; M. 100 bp ladder
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9 10 11 12

Fig.2 Bind patterns of the gene of BoLA-DRB; locus

digested with Rsa [

Hae MEGVIZERH I T 3 ML AL, 298/86/
11bp (AA) ., 246/86/52/11bp (BB), 298 /246/86/
52/11bp(AB) . P il 4= #f ) BoLA-DRB, %A
% Hae M BGYVINI A 2 DA EER A A B #2246
(WA 3,
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30M M 45 7 8 Ip
1,8 AA; 2.3,7. BB; 4. 5, 6. AB; M,. PBR322/
Msp 1 ; M,. 100 bp Ladder

B 3 BoLA-DRB; EE% 2 5PEFH Hae T E8Y]
Fig.3 Bind patterns of the gene of BoLA-DRB; locus

digested with Hae I[

RUSIR 3G AN 5), Hodp Rsa T AALAD 1 Hae
MAAAB MR HFEF R, Rsa T A.D F Hae I A
HPEHIEH (W D),

2t o AR K, BoLA-DRB, ¥H 1 Rsa
T BEEIAL ALY 7 6k 38. 196, 55 T B KV (P
<20.05); Hae [l BEVIALIEHY o {4 0. 187 AR T i
FHKF-(P>0.05), Wi BoLA-DRB, ¥ W ) Hae
BV A7 5 B 23838 T Hardy-Weinberg F i R
AL Rsa T B4 85 A& 5 5] Hardy-Weinberg ~F-
WA

& 1 BOLA-DRB; ZEEFARRMNEFME
Tablel Gene and genotypic frequencies of BOLA-DRB; gene
SRS BN A A EL Sk 15 T AT 2 e eSS i py S
Restrictionpattern Genotypes Number Frequencies Alleles Frequencies
AA 12 0. 200 A 0.458
AB 3 0. 050 B 0.025
AC 5 0.083 C 0. 050
AD 19 0. 317 D 0.283
AE 4 0.067 E 0.092
Rsa | CD 1 0.017 G 0.075
DD 6 0. 100 H 0.017
DE 2 0.033
EG 3 0. 050
EH 2 0.033
GG 3 0. 050
AA 23 0. 383 A 0.608
Hae [l BB 10 0.167 B 0. 392
AB 27 0. 450

2.4 BoLA-DRB, EEMARERESNYFREF
IEIRE XS

2.4.1 #WMEHKE OFPEEIES 305 d 7
., QAR R . T B KR A X
A=A 7 R A G L B AR SR oy ik 13
ANE 1 A—6 ARNSE 2 FFE.7—9 H R 3
TR, 10—12 A% 4 R, O T4 i 10 8O
Tha PR Lo A e A 1 L FE gt BN BRI
EAS A I 2 Geit e Rtk . DRITE 52 R AR 7= rh 4
B SCC ## 2 PETT 43 SCS HIIE 2, ok we IR ILAE
ity B f B9 A L (Shook) , SCS 1% 1§ 1F 25 43 A
1982 4%, 35 [ 5 4= e BRI 28 B 2 0 2. SCS=
log, (SCC/100) 43 (Shook)™ i 4t — ) SCC ¥
A SCS B9 (Shook)H*

2.4.2 Bitsrtr A2FEHEH SPSS11. 5 #A4 it
TEZRBETEZTMEE L,
2.4.3 &R DHI M E 5 Ar 00 8 m F)
Z K2 77 22 50 BTk 43 B 4F 28 Fl BoLA-DRB; A [f] &
DR R X 45 7= W PR 5 L B3R 2 40 B 45 A5 L 4R
Z= 1 BoLA-DRB, # Rsa | 815 (9 A ] 2 K 89 %
R MILIE R m k8] T W EH K (P<
0.05), fHAE, 4 HEXH SCS M=+ (305 d) HY 5%
M) 147 2 1K 3] 5 3 /KO L 3X AT RE 5 A IR 56 B A 2D i
T P R 5 2 A L B 3 R AR I RE AR i A Ok
AT 2 F LA AN (] 3k R AR ) 4% 7 PR
BIEMAR R (L3 3), 3 3 Mg R H  Rsa
I AD AR SCS B #F & T Rsa | EG #(P<C0.05),
514 ,Rsa1 AB.AC,AE,AD.DD.EH A9 ZLIE R

I=A
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¥RERT Rsa ] EG B (P<0.05);Rsa | AC,
AE.DD B FLIE Y B ¥ = T Rsa I DE BI(P<<
0.05);Rsa | AE BRI FLIR R B E & T Rsa I AA,
AD #I(P<C0.05), Rsa I EG B HE IR EMLT
HE Rsa ] B (P<C0.05);Rsa I AA.DD.GG B

FEHRBEFEST Rsa | AB.AE % (P<C0.05);Rsa
IDD BAY & H R 8 &S T Rsa I AD B (P <
0.05);Hae [ ABRWEAREZF ST Hae [l
AA B (P<C0.05),

*2 FZEX DHIWEERZWH T ESH
Table 2 Variance analysis of the source of variation effected on DHI
F
5 1 th i _
Various factor df FLIE HER SCS 305 d 3
Fat percentage Protein percentage SCS Milk(305d)

2 8 4.183 3.915 » 0. 890 0.558
DRB; (R) 9 4.330 * 3.164 % 0.551 1.028
DRB; (H) 2 0. 064 1.535 0.452 1. 258

* FRE R BFE P<0.05;DRB; (R) £ /R Rsa | BY) . DRB; (H) /R Hae [l Bi Y
* P<C0.05; DRB;(R). Digested with the restriction enzyme Rsa | ; DRB; (H) . Digested with the restriction enzyme Haelll

% 3 BoLA-DRB; AREEEE DHI il E T ¥ E R IR H IR
Table 3 Means and standard errors for DHI items of different genotypes of BoLA-DRB; gene

FLIR LSk SCS 305 d 1
it 47 24 759 3 R 8 Fat percentage Protein percentage SCS Milk(305 d)
Restrictionpattern  Genotypes H{E SE HIE SE H{E SE YIE SE
Means SE Means SE Means SE Means SE
AA 4,141 0,087 3,111 0.026 3.118* 0.493 6 980.542 321.054
AB 4,537 0,155 2.933¢ 0.046 3.387® 0.883 7 727.667 574.319
AC 4,635% 0,135  3.040% 0. 040 3. 890 0.764 7 249.500 497.375
AD 4, 549% 0.071 3. 039 0.021 3.837¢ 0.401 7 584.000 261.054
DRB, (R) AE 4, 832™ 0.142 2.978¢ 0.042 2.927% 0.806 7 002.667 524.279
‘ DD 4,615  0.114 3.132M 0.034 3.476™ 0.649 7 103.400 422.037
DE 4.110% 0. 190 3,070 0. 056 3.910" 1.081 6 245.000 703.394
EG 4, 030¢ 0. 155 2. 680° 0. 046 1. 620" 0.883 6 968.000 574.319
EH 4,635k 0,190 3. 050 0. 056 2. 460" 1.081 8 058.500 703.394
GG 4. 450%™ 0.155 3. 140* 0. 046 2.840" 0.883 6 770.000 574.319
AA 4.551 0. 061 3.010° 0.018 3.228 0.344 7 245.118 224.094
DRB, (H) AB 4.428 0. 061 3.083" 0.018 3.706 0.347 7 365.125 225.596
BB 4. 381 0.093 3.062% 0.027 3. 152 0.527 7 044.33 343,221

MR SRR RN 22 AN B (P>0.05)

Means with the same words in superscripts were not different significantly (P>>0. 05)

3 3 i
3.1 MHCHEZXRFHIKRGEREPNEEEM.C

ZAF I KB YU E RIS S B 2 Sk
AW ENREL ., ESM K BoLA-DRB, 2K £
SHMHECHRZEY  EHHN R AR BERE T
BoLA 7> F7ES8 il 4 35t f Z S . AR TE
WE IR T ZEH X 541 BoLA-DRB, 3K 1 £ 3

MWHIT TR SR EWZ NS AEENZ
AAE T H N 2RSS, P ) Rsa T C W] BE A HT
18 A5 A7 ik PR % B 0 — 25 3 2o DU S E

3.2 T MHC 59348305 R0 C R E MR E %
Z B NI B4R BIA 56 SCHR . Dietz 55 & 8 BoLA-
DRB;. 2 11 5 @& SCS & 3 M %, & # BoLA -
DRB,. 2° 16 X & By SCC J& — /4~ f& & [ &9,
Sharif Z8F9% T BoLA -DRB, HI%5 .SCS X &,
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GERFW] L TEE MR BoL A S KA XF SCS %A
35, H 7E ff #73H 2F h, BoLA-DRB,. 27 16 Al
ik SCS & 2% A1 3¢, Jf H 78 ff 7 30 2 v, BoLA -
DRB,. 27 23 FEL G5 R W &5 & 9 8 6 (P<
0. 05)H00 | {HJE AR 5% v S 2 47 356 IR 1) i 2% A R
HEBRGE—ar 2 T 20, Ko E BR BoLA iy 45 % b1 43
JEAR R AT Ry 4 4w 44 5 Mﬂlwiﬁﬂ@@(&al
BstY1I Al Hae D IHAIG B AR ZE AU HEAT 240 & A 44
FT AASRE 5 [ A1 B8R AT LB

3.3 A ZEILE SN Rsa T AD ALY SCS
WEET Rsa | EG #(P<<0.05) XM Rsa [ EG
RIS AL SCS W F A, (R AW LA 2] 3 4
EG BIANR XA T ke R 22 1 aT ek, 534k,
FH T AR X 0 A I 38 A A A 7 L DAJS S R AR AR

i g S TR B AR AT — S AR
&% 30k
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