EH Mg 2014,45(7) :1060-1067

Acta Veterinaria et Zootechnica Sinica

doi: 10. 11843/]. issn. 0366-6964. 2014. 07. 005

=) 4 CD36 EEZSHERMNEE
50 AR HE SR

KoL AERART LV ERAZEERAFR KA AFRER R E R
(L PGAEA AP K 5 S B % B H 7121005 2. 5 P4 B R L B e 712100)

W E. BEMIRZEIN G B 78 B (Cluster of differentiation 36,CD36) ) 2 25 1 K H Xt 28 )1l 4= (A Fi Ptk
HISZIR s MR R UCE RN A AR 0 F &R o7 i AR5 s I 288 3k W 4510 35 2 140 T Y 24 7 IR 42 )11 -
B4, 2R 0 DNA WIFHEARB I 1 CD36 He A 1 2 851 . 37 45 & PCR-RFLP HA X i & B 20 3500 5 A7 e 8 2 4
B OR 5B A ) B PR B 55 2 11 A PR P P R o s R UL v R MR UL B R0 JUL P i I % o) AT OGB4 A . 5 Rk
B, 76 CD36 52/ R 4 A 28605 .4 B4 4 SVI,.SV2.SV3 fI SVA4, & 81K - fl B A5 5 4 BT £ 1], SV1-
SV2 RS, 5 SV3 R iR 7E B, SV4 5 H A 3 47 5 ¥ 8 55 7 B SRS A ITA B T 00 #8065 8 O R R
60.4%0) . JRERITHTEE SRR B SV4 75 IR JPIVR BE T8 A o A2 78 0 35 Mk 22 A1 B 235 07 5 1 e PR Y 2 i) A0 R ) 22
AL AT 2 A R R 2 R B AE LN i D7 2 S AR AR R A A I O s . b  TITTAG BUASRLE LN s
Ui % A8 bR B E LT IWTCAA BIAS K (P<C0. 05) , ) i 3F I F WWCCAA R K (P<C0.01), SR 4#2E7R,CD36
FE RN A AR A S 2 A S, RS A T e R R AR M b TITTAG B AN A He A9 DL BCs R IR
KR : %14 :CD36; PCR-RFLP; Z2 8504 s L5 AL 5 Py I HtR

FE DS :S813 XHR AR A TEHE: 0366-6964(2014)07-1060-08

Association of CD36 Gene Polymorphism with Meat Traits in Qinchuan Cattle

ZHANG Song' ,ZAN Lin-sen'** , WANG Hong-bao'* , WANG Guo-qing' ,FU Chang-zhen',
ZHANG Ya-ran' , MEI Chu-gang' ,DENG Guan-qun'
(1. College o f Animal Science and Technology, Northwest A & F University ,Yangling 712100,China;
2. National Beef Cattle Improvement Centre,Yangling 712100, China)

Abstract: The aim of the study was to research polymorphism of fatty acid translocase gene
(Cluster of differentiation 36, CD36) and analyze its effect on meat traits, then find molecular
breeding methods of improving meat traits in Qinchuan cattle. In this study, 288 24-month-old
Qinchuan heifers under similar feeding conditions were randomly selected. Direct DNA sequencing
and polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) methods
were used to genotype the polymorphisms of CD36 gene. The polymorphisms of bovine CD36
gene and its associations with meat traits (back fat thickness,eye muscle area, eye muscle depth
and intramuscular fatty content) were analyzed. Four mutation sites were detected, named SV1,
SV2,SV3,and SV4, respectively. Further, the linkage disequilibrium and haplotypes were ana-
lyzed among the four loci,suggested that SV1 and SV2 were complete linkage,SV1-SV2 and SV3
were strong linked,and SV4 was little linked with SV1-SV2 and SV3,respectively. Haplotype of
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ITA was dominant (with frequency of 60. 4%). Except differentiation of eye muscle depth at

SV4,the result of association analysis showed significant or extremely significant difference be-

tween different genotypes of single and combined sites in intramuscular fatty content in Qinchuan

cattle,and the individuals with combined genotype IITTAG had a lower intramuscular fatty con-

tent than that of the individuals with combined genotype IITTAG (P<C0. 05) and combined geno-
type WWCCAA (P<C0. 01). As the result showed, CD36 gene had a significant effect on meat
traits in Qinchuan cattle, and reducing the ratio of individuals with combined genotype IITTAG

may be a method to improve meat traits.
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Table 1 Primer information of mutation region for Qinchuan cattle CD36 gene

RS R 51751 (5'-3") R AN S BRI/ bp B KR/ C
Mutation site Primer Location Fragment size Tm
F.GGGTTTGTACCTATTCTGTCT Intron 5
SV1-Sv2 684 60.9
R:GCATTATCAGGTGGATTCTTTA Intron 6
F:AGTGATATTGCAGTTGGT
SV3 Intron 7 477 55.0
R: TAGGAGTGGAAACTTGAT
F. TTGTTCACTCTCGCCTCACC
Sv4 Exon 8 456 64.5
R: TGACACACACTTTGCCTGGA
1.3.2 CD36 F:H ) PCR ¥ 1 PCR Sz I 4 % R AR B 4 5 R A B IR AT AR

15 L EH IR Y RHE) ANTPs, Tag DNA B4 |
10 X Buffer (f 15 mmol « L' Mg*" ) i) Mix 7. 5
pL.5 pmol « L™HRA S CLES | YRR eS| )ik
B ¥ N 10 pmol - pL7') 0. 6 pL, DNA (50
ng+ pL 1.0 pl,ddH,0 5.9 pl, PCR JZ i F
JF:95 CHiZ%# 5 min; 94 “C 30 s,3B k 30 sGE k
B FE 4),72 °C 35 5,37 MG ; 72 °C 4Eff 10
min,4 CLRAFE. PCR Y3 W)H 1. 50 Bt i b 6 Jig
HL YK AL

1.3.3 PCR ¥ aife 50y B AL E B 72 A
DNA J5i & ¥ & A5 AR & 9 A 1 20 W7 B 5%
DNA il 8 MiRG DNA #EA. iz 8 MRG
DNA #EA#17 PCR 4715 . PCR 7 ¥y {ff 1] 56 i 511
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AV AT o ] Lasergene BRI 245 5
AC_000161. 1 J5 5 47 Lo % LA 58 58 A8 037 45
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Xt BT & BRI SNP 7 5 E A7 5 R AR 43 B A o, 4 TR
1.3.2 iy PCR [ N 2% 11 F0 B 0 A& 2R EAT 47 4
PR 2 1.5 00 1 By M B s P RS T T 6 5 gk
FTHG Y4 E B SRR 10 pL, Horp PCR 724 5
p L, BRI ME N VI (TaKaRa, 15 U« w1 0.5 pl,

BHE W SR AT U B VIS5 SRS 2. 020 3
JUES R R R UK AR AT ARG 3 R
1.4 Zitom

XF AN TR e R R AT 40 . 38 FH SPSS 18. 0 #i4:
T R/ AR A A LX) CD36 35 PR ) JE A
TRV P PR 0 A DG HE AT 40 s /57 1 BAR 40 A
BEAY

Y, =pu+G, +F +e;

Krpa Y, ARRBUE 0 HEARIIE .G hbRid 5
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2 &% R
2.1 )4 CD36 HE % AWK

R 1T RGBS 12 )14 3L 20 DNA,
PRE Y2 1.5 00 (1 B R B R I R VR TN 5 9
BR/N—3CRrRG, RGN T, i Laser-
gene BRI P 45 5 AC_000161. 1 J3 51 b X},
R T 4 2B B 1 D AR
g. 90356indel CTAATTTG (55 5 & 1) A1 3 4~ SNPs
2. 90702C>T(H 6 W& TF) .2 91837TA>GURE 7T N &
T g. 92968A>G (55 8 #p I T, aa. Asn>Asp) , K
WAr 4K :SV1.SV2.SV3 I SVA(E 1),
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Insertion stanting region
T T G

T8¢ T A G

A G T C T c A C

T T G T C T A

Genotype Il
G

A G T C T C A C

Genotype IW

T T T G| C T A G

T T G T [c T A A
E 3

Insertion region

Genotype WW
v v
C T G G A A C A G T C A A T
Genotype Il Genotype TT Genotype AA
cC T A G A A C A G T ¢ A AT
Genotype W Genotype TC Genotype AC
T A G A A C cC A G Not found
(Genotype CC)
Genotype WW Genotype CC D
B

A.SV1.:g.90356indelCTAATTTG;B. SV2:g. 90702C>T(J [1]); C. SV3.:g. 91837A>G(Jz 1] ) ; D. SV4.g. 92968A

>G

A.SV1:g.90356indelCTAATTTG;B. SV2:g. 90702C>T (reverse) ; C. SV3.g. 91837A>G (reverse); D. SV4. g.

92968A>G

B 1 ZJI% cp36 ERF 1 MENRTETF 3 4 SNPs Byl i B
Fig.1 The sequencing maps of one insertion mutation and three SNPs in CD36 gene in Qinchuan cattle

XF SV1,SV2,SV3 fl SV4 fi fi i 17 PCR-
RFLP 7381, § 48X 4 A~ 58 28 0 S AE i 56 A
FPH . FEAR AR AH R A BB W a4 Xba T
(SV1-SV2.,2 A7 s BV v 5 A- 8] 5L T 5] — 47 3
R BN L Xsp ISV3)Fl Tag T(SVA) BRI Py H it

HEAT RGOS E o Hovh, AR T P 45 2R A U0 S8 E 4
Wk B SVI g 90356indelCTAATTTG H1 SV2
g.90702C>T HEI —F( M, B SVI il SV2 5% 42 i%
B ORI — SR RN RN . BEY) SR BoR (K 2,
SVI1-SV2 i 87 SAFFE 3 Bl BE R Y (1 JE A Y . 585
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M ILIW II I I 1 WW
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585 500
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250
241
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A

81 bp,CC L. 477 bp), SV4 {ii SAETE 2 L
IR CAA JE R, 456 bp, AG JE R Y. 456,374 FlI

82 bp),

M TCTT TT TTCCTT TC M_AA AA_AA AG

bp bp bp

477
396 500 456
374
250
81 82

B

A. SV1-SV2 {ij 5 RFLP B Y] ;B. SV3 fv &5 RFLP 4] ; C. SV4 i &5 RFLP i)
A. RFLP patterns of SV1-SV2 locus;B. RFLP patterns of SV3 locus;C. RFLP patterns of SV4 locus

2 B{LM RFLP B4R
Fig. 2 RFLP patterns of sites
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e 2 pros s 2@ )14 CD36 JE[H SV F1 SV2 [y
BBV R K D HGE A B A R R
1.000 S 5g &P SV3 FIE BN &L SVI-SV2 Jy i

B SVA FIHABAT S R 55 & 8. BRI &
P8 Bl R[] B B, HLTTA PARE R 8 F 34 s f
IR N 60.4%)

£2 FRNHCD36EE 4 M SHMAERS FEMABRMESN

Table 2 Linkage disequilibrium tests and haplotypic frequencies among four loci within CD36 gene in Qinchuan cattle

R - Z 4 D'

AR IR,

P H A R AL

Mutation site SV2 SV3 SV4 SV2 SV3 SV4
SV1 1. 000 0. 869 0.037 1. 000 0.738 0. 000
SV2 — 0. 869 0.037 0.738 0. 000
SV3 0. 869 — 0. 056 0.738 — 0. 000
HLfE# Haplotype ICA ICG ITA ITG WCA WCG WTA WTG
B R AR

0.032 0. 002 0. 604 0. 030 0. 289 0.014 0. 025 0. 004

Haplotype frequency

2.3 BASSMHASRIFARERNEBRES T

P 288 3k 24 H IS ZE A4 BEA4- R X 42 % 22 1] 4R
CD36 SLR ) Z 800 s i AT H A 3 A8, P PR
KRRy M 0L 36 3. Hirp SVI-SV2 i 87 s
IT AIAS R 126 3%, TW RIS AT 133 sk, WW A4
Wb 4k 29 k. TENLA ARG & # 4 bnh WW 5
MEEZEET AR (P<0.05), SV3 fi& TT
RIASRIE 123 3%, TC BIAS RS 136 3k, CC RIAN K
/b 3 29 e, FENLN I G & 4 AR e TC i CC
BRI R Em T TT BAA(P<0.05), SV4 i 55

AA BIASRIE 259 3k, AG BN REE 29 Sk, FEIR AL
WERE IR AG B E R & T AA BIA K (P<
0.05). FENLN G W & & 48 b5 Hh AA BIAS R AR 12 3%
T AG B (P<<0.0D),
2.4 AEASHSNAMASSFIFRAERHX
BRI 4T

W 4 iR, Xba -Xsp FTag VA5 F
IITTAA Bl A& 4t 102 3k, IITTAG B A4 f& 3t 11
L IWTCAA B A 3L 107 3k, WWCCAA AIAS K
203k  HAMAGHFA D F11kL ., RINFELR P,
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Table 3  Associations of different mutation site genotypes of the CD36 gene with meat traits in Qinchuan cattle

ZEAS [ Sk A PR Meat trait(Mean= SE)

Mutation site  Genotype WHE /em BET  BRALE AL/ cm® EMA  BRULGEEE /cm EMD LA RS G & &t/ % TFC
11(126) 0. 84840, 023 44.93241. 423 4.21140. 088 7.38340.088"

SV1-SV2 IW(133) 0. 86740, 025 45.37041. 129 4.344740.096 7.624240.073
WW(29) 0. 83140, 057 42.263+2. 346 3.95840. 188 7.87840.078"
TT(123) 0.84740. 023 45.15541. 442 4.23840.086 7.37340.088"

SV3 TC(136) 0. 854740, 024 45.449+1.116 4.29140. 099 7.63940.069°
CC29) 0. 891740, 069 40.90542. 320 4.0744-0.176 7.82240. 148"

] AA(259) 0.85320.017 44.9094-0. 916 4.29240. 064 7.59840. 053"

Vi AG(29) 0. 87020, 064 44.4784-1. 888 3.84340. 225 7.05640. 203"

54 /NG FREANTE R R 22 57 B3 (P<C0. 05) , RE FREATE 28 22 AR B 3 (P<<0. 01D, T

Data marked with different superscripts within the same row differ significantly (Capital letters. P<Z0. 01; Small letters, P<C

0. 05). The same as below

x4 RNECD3 ERHASERBENAMERXEKESR

Table 4 Associations of combined genotypes of the CD36 gene with meat traits in Qinchuan cattle

P AR Meat trait(Mean &= SE)

HAEDLR Ha
S . . IR &/ cm AR LI A/ em® HR AL E / em FIL P9 B s 25/ V%
Combined site Combined genotype
BFT LMA LMD IFC
IITTAA(102) 0.84840.025 45.9884+1. 658 4,32940.092 7.44340.095
Xba I-Xsp T- IITTAG(11) 0. 85640. 107 42.49043.095 3.71440.339 6.840+0. 354™
Taq 1 IWTCAACC107) 0.86140.026 46.023+1. 284 4.40240.110 7.71540.070°
WWCCAAC20) 0.86640.078 41. 64142, 840 4,07740. 230 7.979+0. 060"

TENLNIE G & R 35 b5 h ITTAG BIASA B 2K T
IWTCAA B (P<C0. 05), i B E K T WWC-
CAA FIAPR(P<C0. 01) . X AN45 JL M s A~ Z 254
RS Z A R R PEIR  OG I 43 r 25 8 2 B — 3k

34 ®

L. Love-Gregory 2838 15 7F % B A o ) 352
2 F 5% IESE T 8 W CD36 78 1A B % 5% i B % 7K
SR ER M R AT X SR R T A
fITxF CD36 78 A AR v 76 A 3R T i i — 20 IR
JEHT R 5T R . CD36 Jk R 58 748 55 10 5% K if 52 1
IRHR IR 3R /K 57 i1 2 ZRHE PR AH OCH ol P B0
PR3 PR B 3 2 B CD36 JE R X 3k (~ 300 kb) 5 g
JFHe B AR Ak A ST, fE CD36 3k R
SNP HH A 5T, X, Ma S8 CD36 58728 BRI 1
WA R RSt T 2%, Hai. X F
CD36 KA (A& = A5 2] 1 B 20 G0,

BEXE CD36 1B 5% 5 vp T2 BUFI N, 1 R & B
KT CD36 BN Z B Ml . A5 1
Z)4 CD36 JeH 4 A~ Z 257 £, SV1-SV2 iE B
SR SV3 B A F N A7 X SVA T 3 R 4 i
X R HE R AE . Bl T 55 216 & 3R th Asn F|
Asp 58745, HAET T R W, 8 A A B vh TTA
R CHF AR J& TS AL T . PR SR A 52 5
A Z AL FE R T HL 22 250 05 22 18] 416 R
X PR A R IR e AR TR . CD36 [ 4
N2 5 RN A R PEIR % DA G B SV4 i
SUTE MR LR BE 8 b b A7 7E B 3 M 25 A AN 28
7 1A [R] 35 PR R 2 (] A S 22 285 A6 i 1) 2 4 ik PR AR
Z [ TE WL IR D5 & 1248 b b A7 7 S 3 B I 35 22
5o LR & B2 T 4 R LA AR S0 32 2 A
F 2 WU g D 35 B — 2 i) HL 23 AR B Hy AT R
BEE A REASCERT ., HIL.ERFE
i LI BN B v 1S R U N S A S i
IITTAG BIA A E A L3 = LN R 5 2 ot ok
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AH T T G Bt DX I8 1 9828, Ok Bk 22 Bk 4 2 R
W G it X 38 1) 272 g 6 o PR = AR TR B R
W €8 BE 8 5 ) B3 Y 83T U 4Rk 4R R T oo
P, B, 4= CSNISL 55 4 4h 8 1 35 PR R
Ui (H6) (1 1 B FE R AE 51 T TR mRNA i T
R RN B TR BkE, S ECT P54 aSl-casein A
FEEHFRBEN T, M CD36 3 H A7 75 £ 45
PIE N = g /TN TN =30 T S AN S N
AL AN T, AT A 2 48 o v A T
SV1.SV2 #l SV3 1R n] B8 w2 i if 52 i CD36 K& A
ATAS B YR, HE TR CD36 3L Fia i, X 22 )1
A5 FEIR 2 AR R, SV U AT RE B B ek AR g
T 8 10 0 A 8RR 45 4« 3 3 5 ) TC A 25 5 1 R S
AR GEB BB MR B E T . O Tl E &S ALAE Y
WAL 2 REFAE T o T 1 — 25 X W] S 57 ) 44 F0 2R
H KA T 5T

B DI RE 2 it H A5 g E 1, CD36 & 1 4>
RARREGEH A 2 AR M 1 B K AR
Wi SAE M 45 A 8, C i AN ity U] 43 1) s S S foft 1)
W AR T L 1 A B K A5 AR S5 4 . A R T R
U R A 235 5 o T L PN R 2 R g 5 A 10 67 R R ST
BRI RE A 2, XS gh s S H Bk T CD36
FENLA G B R B M EEAE . X AK
MIRIFSE 7R, CD36 55 i 2 Usd: T B A7 o6,
ki o7 3h A B v, CD36 5 8 B R /Y 45 & e A% g 3=
L 4n g &% 2R KB AN AR IR YRR 07 T B R ek
) —EMERDY . HAhAEH CD36 MBI . &4k
1% BE Bg 5 Cox-LDL) RE 9% 3 1 #4016 4% % sk I 1
PPARy fi¢ il CD36 ik, E M4l 48 A ox-
LDL 3 B P H [ B AR 2L A8 1 1] 960 K 40 M 1
R Al s 2o B AL DN 2 T B8 Ik oks A B Ak B B R B ik
AR RE AL 1T B A7 A6 T B W5 410 M 35 1 09 8 R A2
& CD36 17 3¢ E W 40 il 50 %6 19 18 5t 45 A, 75 3l ik o8
FERE AR (0 T8 B2t B op R 5 25 W o 2 4R RS
R, CD36 J2& 4% Bk 1 i F 73R 97 N2 s o AR o
PN 1) 24 B A AR 5 1 2 R S NS T AR
PR SR B T S KR .

TR

CD36 e R 28 )11 A= 35 73 A A AR A ot 2 AL I
J0 07 5 e PR AT S 3 Y R D o e N I 0 R A
PR ITTAG BB L i e — 26 e 8 )1 4

AR A Rk A, k. 7] %5 184 CD36 3k 1
N A PR TE 77 0 o i R IR, LA 3 28 1A 28 1
WH T

B30
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