Scientia Agricultura Sinica

FRE AR ERE 2019,52(10):1807-1817

IBXBEBAEER (ADIPOQ) ZAMRESEKE
AR AR RER T 53 4
e, AR, 2E#, $EA, Jon G Hickford"’

CHE B, hE SN 5543005 2 HATAOL R R B A YRR B A S s, P E 22 7300705
PP R bR I SR, BT 7646)

WE: [EW] AN ADIPOQ KX F £ A% KEH IR, WA ZIEE R T4 F 4K K REERE 2w,
HEEHEFHAEELFHERO > TREFREM. [FFE] U S ATEAEMNFREENFAELL, ﬂm
PCR-SSCP 77 i 4%l ADIPOQ #& B Exon-1 X f1 Bxon-2 X & J¢, F H CLMs A YpAT 1P iz 2k B R L 2 45 3 4 K KR
R F . [4R] %3 ADIPOQ £ Exon-1 X fu Exon-2 R MM F] 13 M REALA, H o Exon-2 KK ILH
. 46T/C RA& B B4 B A p. Tyrl6His 4. Exon-1 REMARE 4,40 B A KB4 HE, Exon-2 K447 3 H
AFo D ARHECEE, ERMRBGECEEANEEMRBELR, AZBRMERNERTNERATESL S
(0.25<PIC<0.5), RHEAMFEA Exon-2 RAFHELE (PIC>0.5), FHmER. RN L B E&F A
Exon-2 KAEEZA (PIC<0.25);, AERRBEFEGR B E N BEES, Hiam FHERERE (D=0.952,
r=0.365), KB ERKY, ADIPOQ 2 H Exon-1 RE R at& ¥ A kMR EAERIZR, BWELHERH 412

doi: 10.3864/j.issn.0578-1752.2019.10.013

EEARKWGBEE. W E BT A KEE (P<0.05), T SMRAE 4 WBEHE £ KMRE B E XK
o EMEE BN NRGEREREEFRK, EHEFFUEE BN FXHAARFGHYRE (P<0.05); B
KAEEA R BBNAZNAEAEGNBREMBNE (P<0.05); FEERXKOTERLNH, HFEME
HASHBEELARMAREARE. BHEAE. FREANEMEENE (P<0.05), HHFEMER B H#HEN AL
HR B REAE. 5B A G b 6 8 #OE A ] (P<0.05); FEEADY BB th MR A B8 0 # R

R

JEHEANE. FREANEMEENE (P<0.05). [£®] &F ADIP00EFNFABEKBRAH FEH L A%,

Exon-2 K FHy . 46T/C A EF XKL . Exon-1 KA R w04 F 0 & Kk fn AR, BhEF AR 4
AR B F SR BE MK, HEH BB EEBNANMEAE IR ALK, BTHRKERFEREE
BB - A K PR A R AR TR

KEEIR: %, ADIPOQ R RH; MAlZ R, AKMWR, RAAEMER

Polymorphisms of ADIPOQ Gene and Their Association with

Growth and Carcass Traits in Sheep
AN QingMing" %, ZHOU HuiTong”*, WU ZhenYang”, LUO YuZhu?, Jon G. Hickford*?

(‘Tongren University, Tongren 554300, Guizhou, China; *Gansu Key Laboratory of Herbivorous Animal Biotechnology, Gansu

Agricultural University, Lanzhou 730070,Gansu, China; 3Gene-Marker Laboratory, Lincoln University, Lincoln 7647, New Zealand)

Abstract: [Objective] In this study, polymorphisms and linkage relationship of ovine ADIPOQ (adiponectin) gene were

investigated and their effects on some growth and carcass traits were estimated, so as to enrich the molecular genetic data for sheep.
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[ Method] Mutations in Exon-1 and Exon-2 of ADIPOQ gene were detected by PCR-SSCP in 8 commodity sheep populations, and
the relationship between mutations in growth and carcass traits in New Zealand (NZ) Romney lambs was investigated using General
Linear Models (GLMs). [Result] In total, thirteen SNPs were detected in Exon-1 and Exon-2 regions of ovine ADIPOQ gene, and
the nucleotide substitution ¢.46T/C in Exon-2 resulted in amino acid change (p.Tyr16His). Allele 4; and B; were the dominant allele
in Exon-1, Allele 4, and D, were the dominant allele in Exon-2, and there were difference of allele frequencies between these two
regions. The majority population was moderately polymorphic in all regions (P/C<<0.5), except Texel, Perendale and Dorset Down
was low polymorphic in Exon-2 region (P/C<<0.25), and there was a high linkage relationship of these mutation and tend to shared
genetic linkages (D’=0.952, 1’=0.365). The association analysis showed that the mutations in Exon-1 region of ovine ADIPOQ gene
had different effects on growth traits of male and female lambs. In male lambs, individuals with possessing allele 4; had lower tailing
weight, weaning weight and pre-weaning growth rate than those no-possessing (P<<0.05), but no associations were detected in
female lambs (P>0.05). In female lambs, individuals with possessing allele B; had higher tailing weight than those no-possessing (P
<0.05), however, no associations were detected in male lambs (P>>0.05). And individuals with possessing B;B; had higher tailing
weight and weaning weight in male lambs. The carcass traits association analysis results showed that individuals with possessing
allele 4, had lower hot-carcass weight, loin yield, leg yield and total yield than those no-possessing (P<<0.05), and individuals with
possessing allele B; had higher leg yield, proportion of led yield and lower proportion shoulder yield than those no-possessing (P<<
0.05), individuals with possessing B;B; had higher hot carcass weight, loin yield, leg yield and total yield (P<<0.05). [Conclusion]
Exon-1 and Exon-2 of ovine ADIPOQ gene had abundant polymorphisms, and SNP ¢.46T/C was non-synonymous. The mutations of
Exon-1 of ovine ADIPOQ gene might affect some growth traits and carcass traits, and selecting sheep with allele B; and genotype
B,B,, or eliminating ones with allele 4; and 4,4, could improve some growth traits and carcass traits of Romney sheep.
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Table 1 Primer information of ovine ADIPOQ gene

1.2 REAHZE

1.2.1 ZAF4 DNA$RE  75FH FTA ~ (Whatman,
Middlesex, UK) WA M, SCARA S NI IR M. J5
T FTA R, Wi KA Wbk $EHEEN
DNAU,

1.2.2 514X PCR 738 Hi4lE GenBank A Fiilf)
4 2 ADIPOQ Zt [ ¥ % ( GenBank Number:
NC_019458.1) , /1| Primer 5.0 7E£ &4 B H45 Sk
519 P1LAI P2 (3R 1), 23l T4 ADIPOQ %A
Exon-1 I Exon-2 X741, 51#H Integrated DNA
Technologies (Coralville, IA, USA) & /.

PCR X WAK R : AR 20 uL, 245 FTA K 1.2mm
MEEE F 14, 10XPCR Buffer Z2/ 2 pL, 5XQ
Buffer 22194 2 pL, 3 pmol-L" MgClL ¥ 1.2 uL, 150
pmol-L ™" dNTPs 1.2 uL, 0.25 pmol-L™" - RIFRA 51
1 pL, 5U-uL" Taq 245 0.1 uL A1 ddH,0 hN4 20 pL.

PCR " #F2)7: 94°C Tt 2 min, 94°C 2 30
s, 58°C (P1 5141 . 62°C (P2 51#)) iBk 30s, 72°C
AR 30 s, 37 AMEHM, L 7 min, 4°C fRfF. PCR
FEPIT 1% B R B e FEL VRS U
1.2.3  SSCPARM  HYBEARHEAL L f¥) PCR 4144
2 uL TKPE PCR E0EH, A 8 L A8 EAEZE
W (98%2: BT Wk 10 mmol- L EDTA. 0.025%
THZREL 0.025% M), S EE 105°C SR
5 min 53R E TUKAKRBEY A S min, AT
14% AR 11 SR N I I i e e b (Aer:Bis=37.5 ¢ 1)
0.5 X TBE Z&pi sk VKSR TR L Bt
SFIWTHA N, SSCP 5 . P1 H1 P2 M fAE: SSCP il 4%
W 2.

5|4 FR Primers 519751 (5'-3")  Sequences of primer

J 18 B Length of amplicons (bp) 3B K EE Temperature (°C)

P1 F: TTCCTGCTTCTGATCTTGACC
R: CAGCCTAGAAATTGAATCAGTC
P2 F: ACAGCGTGGATCTGGGTTC
R: CACAATTCACTTTCGGCTGC

388 bp 58.0 °C

390 bp 62.0 °C

%2 SSCPHLKEM
Table 2 SSCP electrophoresis conditions

Y124 Amplicons BECHRE PAGE concentration (%)

13k 41 Electrophoresis condition

P1 14

P2 14

300V, 17.0°C, 1%h
200V, 32.5°C, 1%h




1810 S I 5 LS| /A = S 52 %

1.3 HiEaE

N HI MEGAS B4 LW S547 HE PR P 471 s Popgen32.0
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B (Ho) « 2441 (He) « JFlHATy> Fad; PIC #

TR E —30, IR P4 . PIXT5 14 PCR 974
774 SSCP K45 A WL 1 AP 2. Exon-1 XK 5]
Ay, By, C 1 D % 4 BRI RN . Exon-2 DRI E
Az By CoFl D55 4 FPEEL 3L

it 285 B E&® (PIC) ; SHEsis A2 AT A
X3 1] SNPs (1) 81 14 5

A5 A Minitab (Version 16, Minitab Inc.,
Pennsylavania) — B AR I PPl i 547 ik A 1) A7
L/ SR ANHE D 0] 20 2 A AR A A =k B 1) 5%
Wil RPFRVERAAAE (1) /5 (0) A ATiiid, Z547
FEDR/BE DN L AL, AR AR A 2R [ e DN 5
TN T Hde /N ik g ZE AT

Yiikom = WGt MiAF X Feijinm

Hdr, Y AR, w ABHATPEME, GARA, Mk A BB GG DDA G D By
WA/ A A2 CHLR TR A DAL 200 25 3L 5 HL g )
1) 5 Fo NEERLFERER, X, A BAERN, B 1 83 ADIPOQ £ Exon-1 [X SSCP &1

eijmﬁﬂﬂﬁ*ﬂﬁe%o Fig. 1

TE AN ST I R A/ SR A AT AR R v, SO0 T A
WK T 5% HE RIEAT G 0 T o TR B 0
S50 P<<0.2 ISR BE DRI T BARRSIE « 20 AT R DR 2 0]
A FEPEAR R SE A IR, SO IR AT 10% R 56 DA 7Y
BEAT RIRPE Ao DA 20 (B3R “ P (bt
w” XKoR, P<0.05 JEEKF, P<0.2 KHHEWE
#, P>02 N

SSCP for Exon-1 of ovine ADIPOQ gene

2 gﬁ% A:D, B>D, AA> A>B; AC A>D;

2.1 PCR &% F=4)) SSCP #&iN
P1 A1 P2 514 #4453 °- ADIPOQ #:[A Exon-1 Al
Exon-2 XI5, ™ H4/=4 &t b e vk A U 55 H ) B

B2 £33 ADIPOQ £ Exon-2 [X SSCP #&il)
Fig.2 SSCP for Exon-2 of ovine ADIPOQ gene

%3 43 ADIPOQ £ E Exon—1 [XF1 Exon—2 X325 {i &
Table 3 Mutation sites in Exon-1 and Exon-2 of ovine ADIPOQ gene

Exon-1 Exon-2

KA ZEAIIER Allele KA A SEQIFER Allele

Mutation sites 4, B, o D, Mutation sites 4> B, I D,
c.-9831 A G A A 46" A G A A
¢.-9791 C C C A c.135 C C C T
¢.-9790 G T G G c.199+24 G T G G
c.-9644 G G A G c.199+71 G G A G
¢.-9640 A G A A c.199+94 A G A A
¢.-9632 C T C C c.199+126 C T C C
c.-9631 A G A A

* LR X 54 Non-synonymous
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2.2 433 ADIPOQ £ RFE FAIEE FFI bkt

ADIPOQ PG H 47 T Exon-2 X, K
Exon-1 XJPHIAS 55 LR il . 455 ADIPOQ %EA
ANTR) DX k7 41 L X6 285 R L3 3, Exon-1 X ILAGINE] 7
A~ SNPs 5845, Exon-2 XAGMIE] 6 4~ SNPs 584%, 1L
H Exon-2 X 1] .46 T/C AL X584, SHUER 16 47
PSR (Tyr) FRPEAZIR (His) A2 5.

2.3 ZBFE ADIPOQ ERZ SN
2.3.1 #%3 ADIPOQ FFAKRIMEH¥/94 Exon-1

X, SENLEEDR A, R B EFTA SR R s O AR A
A, HEAKETR IS HA 55.70%A1 42.07%, B T AEZ A
A, A F B AEIIAIEE 53 00 39.02%F1 57.32%

7 Exon-1 X [1) 4 NEEMEEFE T, CXAES W Bt
e, AR K 4.93%, 1 D, fER WS FERL. Ik

& 4 ADIPOQ EFEA[E X7 X mmfh b B F (LB E IR

AR R AT IR, A ot Aol A A W 3 1%
SRR, AR ARG, S5 A 1.47%- 0.70%-
3.66%FH1 3.56%, 4iR W% 4.

7 Exon-2 X, A, APLEAEEAHE K HAR A il
FEAT R, KRR 72.78%, {BAEHS 7w 38R F
Iz P AR SUR I 2 S5 S TR A0 S FE IR B, S5
DUR AR, R 1.74%, HAEPWE. ke
Fi v R SR ARISACE R RA RN E] . C 7ERRIRIE
R BETCEEIR . AR v R B P SRR S I L R e
BIRERINE], FEDAR N 8.70%. Dy AR T A, i%%
REFEDE, FEDIARZ N 16.77%, (HAEFT 5 9 K AT B b
FERFE PRI BNZ SRR, AR R 4.

453 ADIPOQ & IR X 3k 1) 1ot A% 5 % J Hardy-
Weinberg A 56 45 W W3 5. 7F Exon-1 [X, FEi1F

Table 4 Frequency of ovine ADIPOQ gene different regions in various sheep breeds (%)

A B AMEF 1 X Exon-1 A B ¥ 2 Exon-2
(Breed) Number 4, B G D, 4 B, G D,

FHIA Merino 68 50.00 48.53 0.00 1.47 55.15 5.15 9.55 30.15
24} & Romney 71 52.82 41.55 4.93 0.70 76.76 0.00 4.93 18.31
B4R ¢ Suffolk iy} 53.57 46.43 0.00 0.00 75.00 1.19 0.00 23.81
R 70 ZE R 5 Texel 22 56.82 43.18 0.00 0.00 100.00 0.00 0.00 0.00
FFRE Corriedale 41 39.02 57.32 0.00 3.66 75.61 2.44 6.10 15.85
JRIEAL3E: Perendale 14 57.14 39.29 0.00 3.57 89.29 0.00 0.00 10.71
FEI2E Dorper 39 76.92 23.08 0.00 0.00 56.41 1.28 38.46 3.85
e B M ZE4% Dorset down 19 81.58 18.42 0.00 0.00 100.00 0.00 0.00 0.00
B Overall 316 55.70 42.09 111 1.10 72.78 1.74 8.70 16.78

%5 AEI4¥ ADIPOQ EREEEFFERK Hardy-Weinberg FEEIG
Table 5 Genetic characteristics and Hardy-Weinberg testing of ADIPOQ gene in different sheep

b #MEF 1 Exon-1 SNEF 2 Exon-2 FEIT K% o testing
Breed Na Ne Ho He  PIC  Na Ne Ho He  PIC HET1 4ET2
Exon-1 Exon-2
SEFI Merino 3.00 2.06 0.53 0.47 0.40 4.00 2.45 0.32 0.68 053 P=045 P<0.01
2} )& Romney 4.00 2.02 0.61 0.39 0.45 3.00 1.60 0.59 0.41 033  P<0.05 P=053
BERE T Suffolk 2.00 1.99 0.40 0.60 0.37 3.00 1.61 0.52 0.48 032 P=023 P=0.09
¥ TIIE/RE Texel 2.00 1.96 0.68 0.31 0.37 3.00 1.58 0.57 0.43 0.00 P=008 P=0.11
FZFE Corriedale 3.00 2.07 0.41 0.59 0.42 4.00 1.66 0.61 0.39 036 P=0.13 P=0.12
JRAEAS: Perendale 3.00 2.07 0.57 0.43 0.42 2.00 123 0.79 0.21 0.17 P=067 P=0.72
FEIFE Dorper 2.00 1.55 0.64 0.36 0.29 4.00 2.14 0.46 0.54 044 P=099 P<0.01
FrBEM JE4F Dorset Down 2.00 1.43 0.63 0.37 0.26 2.00 1.72 0.67 0.33 0.00 P=037 P=0.13

AR BFE MR (P<0.05)

Statistically significant in bold (P<<0.05)
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N B2 e e E A B 4l A B s AF Exon-2 X, A
IRACACEAT B (SR o EL AN R AR ) ) 22 25 1
FEEE (PIC) , KFBI: SR P B X Sk 45 2 o
JE24& (0.25<PIC<0.5) , {HIEFW LA Exon-2 [X
RErELE (PIC>0.5) , FFa /R, RIS R
P JERF AT Exon-2 X 2AREZ A (PIC<0.25) . it
REITE 8 AN, P B 22 2 D3 1 G 0 45 37 55 R 4
S R e RO AN I, 34 9 00 25457 35 TR B0K
TH NI HE NS Hardy-Weinberg T~ ko 56 45 L %
W1, E ARSI 9 BEIX S, K22 Bt B B b - #
RE (P>0.05) , AP )E F1E Exon-1 X P<<0.05.
FEFWCEFF AR Exon-2 X P<0.01, W& T
Hardy-Weinberg ~F1#7

2.3.2 %3 ADIPOQ A [H] X 4 ] £ 4 T o A7
T RESAST A S EC) DA 2, X
B A FAR R AE A P 2R D R,
MREBUI B A~ (M. SLATKIN SIS
W DMERT 0.8 WIZRBAA s i) 5% 8 AN P-4,

ARDLIE 25UV Hr 0k 72 (KT 0.33 RIS A A5 2
SO B ) T AN AR ME . AWTFIH Exon-1
I A, B, 15 Exon-2 IR A, D, 5k ik,
SERAR B v, DN, K OO BIAS T A AT R B

#3°F ADIPOQ RIS [R) AR 5 X 32 1] D° 2}y 0.952, K
T 0.8, H AN 0365, KT 0.33, DRI P BEIX ik
AT SR BN T RS, WX BEIX S5k ) A8 5 Ay v

FEEE, fEln) TR .

2.3.3 43 ADIPOQ ZE & 3 5 A K KRR M AR X
Mt AE 1185 HGE3E, 7F Exon-1 X8k Al 1]
4 AN IER RSN IE N C; R D, AEBTTE 24 B e o
RN T 5%, AREH T OB HT, Bk, Fo
ST IEIN A, R B AT IRIBE AT o

W AT SE B A KA IE K 550 LA ZER 537 1
RESGHATAEA R RAAAE SR T, S5 RRM, A%
A A A R R A, 1 AR B A R T R

(P=0.019) . WihsE (P=0.017) FIK @y a2 K 5
(P=0.025) , “EAiAEN B, HABAKIERIG BE A
Koo AERERTPARAIIEI 4, 5 A KRR BFAE, H
R ILAE Ay G AL EE R B, HOBE AR R A IR s ) R
(P=0.019) ; B2 K2 1E DA B g5 R FRE RILEA
BEME (P<0.05) , 4iRWE6.

K DN 7R 55 AN [ P ) 4 2 A K TR AR D v 43 B

B, AN RIS DR 28 5 26 14 7 R W 297 B A S 2 A O
(P<<0.05) , #5735 BB, JERIE R AR L e S R R
R T W R R (AR REG T AR RS
PRI 55 A KPR A G, SRR 7.

KIK AT WT IR BT AT A AR B S 8T R — TR A FEAA
R, PR RIE b S R 25 1EAT GLMs B4 M
IE, WESHHN, 5304 RRWIR A B b 45
P HE DR ANE DR L3456 26 2 A KMo IR G S 25 g, 45 4
KA.

7 6 ADIPOQ E[X Exon—1 XEMER S F e A/ HEFEKMEIRKEKES

Table 6 Association of alleles in Exon-1 of ADIPOQ gene with growth traits (mean + SE) in male and female Romney lambs

LIS RN Shr e ER /3% Male Lambs R}SE Female Lambs
Growth traits B Other Allele e KA Bk $H P e B Wik WH P
Allele in model Present (1) Number Absent (0) Number P-value Present (1) Number Absent(0) Number P-value

YL A, None 5.51£0.16 400 548:0.17 150 0800 4904020 382  481£021 155 0278

Birth weight (kg) — p, None 5.5740.16 418 5444007 132 0173 488£020 408 4874022 129 0938

7 Jre Ay None 12.91+0.53 400  13.61%0.56 150  0.019 10.58+0.62 382  10.60£0.65 155 0.934

Tailing weight (kg) — p, None 13.18+0.32 418 13.62+0.39 132 0155  10.67£0.61 408  10.06£0.65 129  0.019
4 B, 12.91£0.53 400  13.75:0.56 150  0.010

W 4y Ay None 30.43£0.90 400  31.64£0.95 150  0.017  25.05£1.05 382  24.86+1.10 155 0.661

Weaning weight B None 30.04+0.55 418  30.7540.66 132 0179  25.1241.04 408  2438+1.10 129  0.089

e A B, 30.52+0.91 400  31.85¢0.96 150  0.010

W 4y iy A S A; None
Pre-weaning growth B,
rate (g:d™)

289.10+9.3 400 300.80+9.7
None 279.60+5.7 418  284.80+6.9

150 0.025  23420+1.1 382 233.60+1.2 155 0.887

132 0.355  23490+1.1 408 229.40+1.1 129 0.233

B T BIEehRUE SR HARRR G BB (P<0.05) , AMARZRAT RIS (0.05<P<0.2) : n FKRFHALE
Estimates are given as mean+SE; statistically significant in bold (P<<0.05) and trends in italics (0.05<<P<<0.2); n: the number of observed sheep
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Table 7 Association of genotype in Exon-1 of ADIPOQ gene with growth traits (mean + SE) in male and female Romney lambs

AERAETR R /3% Male lambs BEZE Female lambs
Growth traits GenotyPe ey figa b i HH . T Pl
Mean+SE Number P-value Mean+SE Number P-value

I A4, 5.42+0.17 132 0.291 4.87+0.22 129 0.521
Birth weight (kg) AB, 5.56£0.17 268 4.90£0.21 253

BB, 5.51+0.17 150 4.81+0.21 155
W Jre A4, 13.17+0.56 132 0.026 10.06+0.65 129 0.056
Tailing weight (kg) AB, 12.76+0.54 268 10.700.62 253

BB, 13.54+0.56 150 10.57+0.64 155
W gy A4, 30.82+0.96 132 0.028 24.38+1.10 129 0.160
Weaning weight (ke) A8 30.20£0.92 268 25.22+1.05 253

BB, 31.54+0.95 150 24.831.09 155
DT 973 iy A S A4, 291.90£9.9 132 0.055 229.40x11.7 129 0.445
Pre-weaning growth rate (g'd™) AB, 287.3049.5 268 235.40211.1 253

BB, 300.00+9.8 150 233.30+11.6 155

HAR R R (P<0.05), FMERRAFIES (0.05<P<0.2) Statistically significant in bold (P<<0.05) and trends in italics (0.05<P<<0.2)

X B 456 HUA SEEAT IRARPEIRAR S 734t
SERRISEN RN A, SAAAE . R A A, SR
983 DA B RS A A W ARG (P<<0.05) , AT AR
PR A, REAR B A AR PRI A L 0 A
S B R SRR A s SRS B, S E A AT
il i R 9 PR RN i R P LG AR OG (P<
0.05) ; HEHFAEA LA B, BIREARE AT BRI A 0%
Eb AR A o () T PR e i TR A L 2 DR 3
IERL ESE R AR RA WEAOC (P<<0.05) o etk
YRR 51X AN SR LRI WA G, &5 Rk 8.

FEDR ) 5 AR MERAR DG A A R B, DR 28 5 4R
R R AR i TR PR RS N R R
R (P<0.05) , HILEWAMERICE &ML (P>
0.05) ; ikl LAY BB, IR A L m T
W, BRI AR ERE R RSN R, SR
%9
3 itig

AW TR 48 EasE A . BRI B
17 8 Bk FUBT P AN Rl ik i A 45, S8 13
AZAFIRA AT S R I, 1%45 TR W 452 ADIPOQ
ENEFFEEZEN. CAEFTRBE AR
FEUO AR Rl 2RO e R B D AT — s IS
BRS¢, LI UE T 472F ADIPOQ &K frisifL £ #F

PEo fERBLE 13 ANFARNT T H, Exon-2 X[ ¢.46 T/C
SRAG N AR AR, PEEE 16 AP ER AR (Tyr)
HvEH =R (His) MW RIS T
ADIPOQ i 5 ‘5 KX 45 FLIGE 15 5 Ik 5 5 AR X [
SRIAL, HEMNZ S FE IR I 548 ] A 530 ADIPOQ [
ISR AR, T 215 5 KA DG Th g, 10
AIRESZIN ADIPOQ H5 [111R 4% s JEAB M A5 5 7 R 45
ARSI TAERIKUE SRR . OISR, fEA
Kt X AHVT A B, 152241766 G/T AL 5 5 805 3
A8 5 5 2 A~ NFE ADIPOQ & [K 3R IA K7 HAT S Bk
PECI22 DR A ST R IR RS IR S A A5 i3 — U
FIHAREB D) RE, WILRTXARFEARK . MR K
S NG B AFAE A o

KI5 BTG I f10 25 07 35 DR ey LA 254 B TR 4,
B B, SRR C I D AR, XA
T ARBFITE B UJE E R, 20d THR
KM FARIERE, SAEAEER C 0 D, IRFADE
LG R P P AN A L SR SRR . b
SENTIEIN A, R B, KGR KRR R 2, L
AR MIRAEAE R A 25 5, SR 4, RAEAE/
B RS S W R T T SR T AR R R I A
W, TN REEHEICE s AR B, AR
JER Y FONRE S A W7 R A S S R, G A SR ENTC R
Wi XK ] ADIPOQ & A AE 5 0 4 2 AR 1 BE 1R 52 i
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Table 8 Association of ovine ADIPOQ gene variant in promoter with carcass muscle traits in Romney sheep

PEIR SEOLE SRR THELFRAELR (Mean + SE) P
Traits Allele Other allele in model 1itE P ek e P-value
Present Number Absent Number
WA (kg) 4, None 17.04+0.29 331 17.34+0.31 125 0.086
Hot weight (H-W) B None 17.07+0.29 341 17.3240.32 115 0.149
A, B, 17.07 £ 0.30 331 17.45 +0.32 125 0.036
B, A, 17.09 +0.30 341 17.43+0.32 115 0.060
GR Al (em) 4, None 2.36+048 331 2.19+0.49 125 0.550
GR value (V-GR) B None 2174047 341 2.54+0.50 115 0.196
4, B, 2394048 331 2.30+0.51 125 0.752
B, A, 2.17+0.18 341 2.52+0.51 115 0.234
SRR A (%) A, None 20.69 +0.21 331 21.09 +0.21 125 0.001
Leg yield B, None 20.93 +0.21 341 20.67+0.22 115 0.039
A, B, 20.68 + 0.21 331 21.04 = 0.22 125 0.004
B, A, 20.95 +0.20 341 20.77 £0.22 115 0.164
BN R (%) Ay None 14.16 £ 0.15 331 14.41 £0.16 125 0.006
Loin yield B None 14.28+0.15 341 14.20+0.16 115 0.359
A, B, 14.16 £ 0.15 331 14.40 £ 0.16 125 0.009
B, A, 1429 +0.15 341 1427+0.16 115 0.755
JAFENE (%) A, None 16.93+0.17 331 17.12+0.18 125 0.067
Shoulder yield B None 16.99 % 0.17 341 17.05+0.18 115 0.550
A, B, 16.95 £ 0.17 331 17.16 +0.18 125 0.044
B, A, 16.70 £0.17 341 17.11+£0.18 115 0.301
RBAE (%) A; None 51.79 + 0.43 331 52.63 +0.45 125 0.001
Total yield B, None 52.20+0.43 341 51.92+0.45 115 0.281
A; B, 51.79 + 0.43 331 52.60 + 0.45 125 0.002
B, A, 52.24+043 341 52.14 +0.46 115 0.712
JE RS A E (%) 4, None 39.94+0.21 331 40.07 £0.22 125 0.290
Proportion of leg yield B, None 40.09 +0.20 341 39.79 £ 0.22 115 0.017
A, B, 39.92£0.21 331 39.98 +0.22 125 0.589
B, A, 40.09 = 0.21 341 39.81 +0.22 115 0.027
JEFIE LB (%) A None 27.34+0.17 331 27.37+0.18 125 0.733
Proportion of loin yield B None 27.35+0.17 341 27.35+0.18 115 0.932
A B, 27.34+0.17 331 27.37+0.18 125 0.742
B, A, 27.36+0.17 341 27.36+0.18 115 0.992
JAFIE L] (%) A, None 32724022 331 32.55+£023 125 0.209
Proportion of shoulder yield B, None 32.55+0.22 341 32.86+0.23 115 0.020
A B, 32.74+0.22 331 32.64+0.23 125 0.447
B, A, 32.55+0.22 341 32.83+0.23 115 0.036

AR R (P<0.05), RMEARRA IS (0.05<P<02); JEil. WS, JEHMEEAR=F. B, 5. SN RSaREER
EOAR, Jr M TR AN R #08 PAY A= B o 2 B JRS S N- AH N Bz TR T B T 1)

Statistically significant in bold (P<<0.05) and trends in italics (0.05<<P<<0.2); Leg, loin, shoulder and total yield means the ratio of leg lean meat, loin lean
meat, shoulder lean meat and total lean meat to total weight of hot carcass. Proportion of leg, loin and shoulder yield means the ratio of leg lean meat, loin lean
meat and shoulder lean meat to total weight of corresponding parts. The same as below
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Table 9 Association of ovine ADIPOQ genotypes in promoter with carcass muscles traits in Romney sheep

PEIR Traits FERIH Genotype %#8 Number SFYIELARHE R Mean = SE Pt P-value
MRAEE (kg A4, 115 17.24 +0.32 0.039
Hot weight (H-W) AB; 216 16.89 = 0.31

BB, 125 17.27 £ 0.31
GRfH (cm) A4, 115 2.56+0.51 0.412
GR value (V-GR) AB; 216 2214049

BB, 125 2.12+0.50
Ji R A (%) A4, 115 20.59 £ 0.22 0.002
Leg yield AB; 216 20774021

BB, 125 21.13 +£0.21
JE I A i (%) A4, 115 14.14 £0.16 0.021
Loin yield AB; 216 14.17+0.15

BB, 125 14.41 £0.16
JAME AR (%) A4, 115 17.00 £ 0.18 0.109
Shoulder yield AB; 216 16.89+0.18

BB, 125 17.10+0.18
SR (%) A4, 115 51.74+0.45 0.005
Total yield AB; 216 51.84+0.44

BB, 125 52.65 + 0.45
Ji R AL B (%) A4, 115 39.78 £0.22 0.050
Proportion of leg yield A,B, 216 40.06+ 021

BB, 125 40.13+£0.22
JEE s A L) (%) A4, 115 27.34+0.18 0.944
Proportion of loin yield) A,B, 216 2734+017

BB, 125 2737+0.18
JAEE AL (%) A4, 115 32.88+0.23 0.050
(Proportion of shoulder A,B, 216 30,60+ 0.23
yield

BB, 125 3250+ 023

AR ZE 5 . MHOCHTT RN, BG4+ ADIPOQ
A RIBKOF 5 4B 1) A 3 HAT B ™,
TEAR I 56 AR 4 2 I ADIPOQ 2[R 748 5 )
IR KPR AL AR T 2 5, B AR AN R
5 95 [ ONBEA R 0 10 e AR A 2 3 e R H R
A I e TUR I — 26 55 1P AR K R A DGR IR
AEAE— € IPE ) 22 5%, REISZ-PORSZASZ 251V Hi
MSTN DA AR R /S B b ] g et SOL A A K B A 4l
HIE T, HAN 25020 H MSTN Ji DA AR S 4 45 2 v A
FEPERI B % 5% o LEE 257V R L WFIKKN2 K47
5 /I8 B A [ A A B 8 PR UL 1T B oA 7 1P il O 1R
PEZE S, T WANG 256285 31 WFIKKN2 A8 5

45 F AR MEIRAE AR PR R IR 22 7 o IR 5 AR WF T 46
AL, (A I A 5 o AR o — M s SR A 7R
WH, IERALTEEEH T80, Bt »Ed—3
DR FEAR B &, BIF9T% AR S o0 AR MR M) 22 7 11
AHHUE, BB A SR, REH TS
PE R SE A A A

ADIPOQ J& AR S 0t B b e = (I I AR MRk — e
oM. AAIRE IR, AR 4, 5 R A
i TR PR e R A B — AR OG, AR R 4,
1) BE A B i O 1) B AT 3K (0.40+0.19) %,
(0.2540.17) %A1 (0.84+0.16) %, XEMREN—
AR T A 18kg 176 F KU, B AR BAFAEAMAA Y T
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BT 151.2g Ao A HIE A, RVE RS N ) s A
FEARZ, ARG TFRAE b S IR RO 2 A 77 SR 1
FEACERYE, XA T, EaiRRE, o
R M AR P, AU, PO A
PSR Y R G P i< h g O ki AN T v, PN
55 )8 09 PR LA A0 JRE o P LA AT — g ORIk o B —
S FERI R A3 AT 45 RAL R B, AN [R) B DR 7R 5 ]
JHESE I A M AR R L A AR DG, HANHIT
FUHR R LA BT T 5 14 5 0 4 2 [ 88 PR 7 A O,
T AR BT PRI () 75 SR IE AR AR, ke g it 1) T
B SRARFR R AT, ok IR G2 5 1 PRI A3 2 P
ANERE, SGeeb ik THEMER A6 2 S EUIERE. BER
TRBC TR AT (0 R LGS AR 42 b
HRIE, AR EEY E ARG, W SHIN 2512
R ADIPOQ HE M 58748 5 24 1) 15 e KL IR I )2 B A
HE LIRS MR AR 5% CIESLAK 25V 3 ADIPOQ Ht
PR SR 588 1T IR UL TR RS JUL ) 2 K R S R AR
52, OWECKI 2B 3 ADIPOQ H:fF 545 1] o [ fejk
N IR UK 0 o IR E— I T AT
FUIEE S, DA ARKIE T P AH R 5557 5 DR RIS PR 23 m
g3 B 4R R 4 IR TRAR (44

4 ZEig

AWFFAE 8 ANURLIEAA) ADIPOQ JE K 111 2 4
ANRI DRI A B 13 AN GEAR A 1k, Forf Exon-2 [X 1] ¢.46
T/C 5874 J AR L 5AR,  HIX 2 ANDXIRAR 504 i
B o B R Exon-1 DX AR [R5 25 DA 7R 34 mT S ) 4
A RKAEARAIR AR, VRS ST FE R 4, 1A
L R AFAE G IR B, (AMA. BUER BB, KLY
RN SR SR & E S SR AW R AN 1 2R TN
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