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Abstract: The aim of this study was to analyze the association of GHRL and GHSR genes poly-
morphisms with duck growth and carcass traits. In this study, two SNPs of GHRL gene (C-729T
and C+ 985T) and two SNPs of GHSR gene (T404C and G3427A) were genotyped by PCR-
RFLP in a random Sanshui White Duck population to investigate the associations of SNP and their
haplotypes with growth and carcass traits. Result showed that C-729T was significantly associat-
ed with body weight (BW) at 21 days (BW21), BW28, BW35, BW49, eviscerated weight and
Thymus gland weight (P<C0. 05). Meanwhile, the individuals with CT genotype had better duck
body weight gain. T404C was significantly associated with leg muscle weight and spleen weight
(P<C0.05). And in these traits, the Least-square means of individuals with TT genotype was
higher than others. G3427A was significantly associated with BW35, BW49, dressed weight, e-
viscerated weight with giblet, eviscerated weight and wing weight (P<C0.05). And individuals
with AA genotype had the highest value of all traits. Otherwise, no significant association of
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C985T with any growth and carcass traits was found. Association analysis of haplotypes indicated
similar results with that of SNP. It was suggested that C-729T of duck GHRL gene and T404C

and G3427A of duck GHSR gene were important molecular markers for duck growth and carcass

traits.
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Table 1 Details of primers for SNP detection"’
W . o N o _ A I il
N i X 5k 75 (5-3) BAGRE/C o K E/ bp Restricti
estriction
Gene Site! Region Primers sequence Tm Length
enzyme
, P1F. CGCATGGTAGCCTTCACACAC
C-729T 5'f#E X 56 734 Cspb6 1
P1R:. AGCCGATGGGTTAGCAGAGAG
GHRL
P2F. TCCCCACGACAGAGTAGTTTGAG
T+985C WN&ET 3 56 977 Tai l
P2R. GCCTTCCCCTGCTTCCTAA
P3F. TGGCGTTCTCCGACCTGCTCAT
T404C HPEF 1 ) o ) 57 582 Csp6 1
P3R: ACACAGACCCTCAGAAACAC
GHSR
P4F. GCAGGTTGTTTAGATATGGCT
G3427TA  WETF 56 250 Cspb6 1

P4R: CGTGAAAAGGCAACCAGCAGAG

'Sh SNPs fERH A & L1 GHRL R:[HH ATG A +1,1 GHSR 3 [H 2 B GenBank(EU005225) J3 %1 (17 &
!, The duck GHRL gene SNPs positions were determined according to the published duck GHRL gene sequence, and ATG was
+1. Duck GHSR gene SNPs positions were determined according to the NCBI published duck GHSR gene sequence

(EU005225)
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Table 2 Parameters of phenotype on growth and carcass traits in Sanshui ducks
FA S RE % E3i 5 RE % F A A5 RE % FA SR % E3i 5 RE %
Phenotype C.V Phenotype C.V Phenotype C.V Phenotype C.V Phenotype C.V
) 1 A 5 9. 90 21 Hi M i 13.66 49 HiR{ABH  19.69 ki s 15. 70 VL J5% 4t 23.75
7 H W A 12.37 28 H A & 17. 30 J& 1A o 19.39 5B LT 23.91 ¥ e 5% 36. 02
14 H ¥R i 12.30 35 HigfAm=  16.33 AV R I 27.12 T JUL R 43.93 38 J5 19. 63

TTTT TC TC TC CC TC M1 TC TT TT CC TC CC CC TC M2 TT CC TC GG AA GA AA GA GA M2

W -

G3472A

C-729T

C+985T

T404C

GHRI 3K

M1. DL 2000 Maker(2 000,1 000,750.500,250,100 bp) ; M2.
B GHRL 1 GHSR £ [ SNPs i & i) RFLP B ik B i
RFLP map of two SNPs of duck for GHRL and GHSR genes, respectively

B1
Fig. 1

2.2 GHRLERESHMEBAEKR . BEMEIKRAXE

S
2.2.1 C-729T.C+985T 5194 K B R M Rk 1 &
e M FE 3 A%, SNP fif 5 C-729T 5 35 H %

PRI | 42 o JHE R M i ST B R 3 A R (P <
0.05).5 21,28 K& 49 H & M4 5 5 A1 5C P4 2 3 (P

GHSR 3t [H

50 bp Lander Maker(500,400,300,250,200,150,100,50 bp)

< 0. 0D) s ZEAF MR v TC 3 R B AS (R 34 {8 4 8 3%
i R Em T TT i CC 3 R A4, 7 A?‘ﬁnj‘}
B2 s DOIZ AT A5 2B R AR AR O X X
MR EE U R REEM. EFA M T
6 ANPEIR I 2B ;10 CH985T £ i 5 & A4 K B IRk 1
ARG B2 (P > 0.05),

%3 GHRLEEZEGHSR EREZTHEMER BEEKBEXE

Table 3 Associations of GHRL and GHSR genes polymorphisms with duck growth and carcass traits

NP AR/ g P& LRI Genotype! i AR AR
Trait P value TT(97) TC(62) CC(26) Additive effect Dominant effect
21 HiRRFE  0.0059 776.81+£17. 242 864.57+23. 618 860. 31+35. 00° —41.75 46.01
28 Hid &t 0.002 9 1 138.25433.42¢ 1 308.634:45.558 1 337.504 67. 80P —99. 63 70.75
GHRL 35 Hi#{AFiHs  0.0480 1596.06+46.39¢ 1 768.50+£63.21% 1 718.464100. 69 —61. 20 111. 24
C-729T 49 H B FE = 0.008 1 1 870.00+£0.05* 2 120.00+0.064% 2 040.00+0. 11" —85. 00 165. 00
ERE g 0.049 3 1912.16422.74° 1 993.06+£27.47> 1 908. 8742, 50 1. 65 82.55
e i o 0.044 4 13.7340. 68 15. 3840. 80® 11.6441. 27" 1. 05 2.70
CC(89) TC(78) TT20)
GHSR JhE JUL S5 0.034 3 130.17+1. 802 133. 871, 94% 140. 48+ 3. 64b —5.16 —1. 46
T404C T 0.045 7 2.58+0. 08 2.2640.11° 2.6740.18% —0.05 —0. 37
GG(6) GA(68) AA(113)
35 H A & 0.036 1  1193.28+200.73" 1 660.92460.32> 1 731.77448.27" —268. 86 198. 40
49 HIR R FisE  0.003 3 2 398.4740.09* 2 730.954-0.038 2 748.3940.028 —174. 96 157.52
GHSR JB 1R 0.003 8 2 046.8389.300 2 326.03+29. 448 2 355.49423. 698 —154. 33 124. 87
G3427TA 2 i T B 0.0155  1844.70+75.13 ¢ 2 063.914+24.09 8 2 067.88+19.22 B —111. 59 107. 62
4V I O ik 0.007 8 1 685.89+83.68° 1 941.74452.63% 1 956.26+21.4158 —122. 06 120. 67
0 ik 0.018 8 58.19411. 452 83. 75+ 4. 18" 91.2343. 318 —16.52 9.04
Vo BN e B E AR AR HE S N O A 5 B AL R R I E A EAR A RN SRR R 225 B (P<<0.05) , AR KE F & [ £ R 2% F5

BB 3 K (P << 0. 0D

1

. Least-square Means * SE; and number in brackets show the numbers of tested individuals of each genotype. Means of each trait with the

different superscripts indicate different level of significance: the small letters indicate the level of significance at P<C0. 05, the capital letters in-

dicate the level of significance at P<Z0. 01
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2.2.2 GHRL SLH 55 A 50 48 KB R MR
I T PHASE #1419 43 Hr & Wi, C-
729T.C+985T 7 = /K AW FEA I KT 1%
ARSI 4 B, 43 %o H1(CC,0.294 1 ), H2
(CT,0.080 2) H3(TC,0.248 7)F1 HA(TT,0. 377
0), PG RIZEA 9 Fh . HIHL(22 ) JHIH2(2
A, H1H3 (26 4~) . HIH4 (36 4~), H2H2 (1 4~) .
H2H4(26 4~) , H3H3 (14 4>), H3H4 (38 4>, H4H4
(20 1), & A K B ARVER Y CER 4 B R0 A
B 21(P=0.013 0).,28(P=0.041 1).49 H A&k
H(P=0.042 9) K Mg LT & (P=0. 032 7) i % A K
(P<<0.05); H2H2 BIAS & 21 F1 28 H #5448 K
FHAb A4 &AM HIH2 404 (CC/CT A
TR L A A B 2H 5 A IR B BRI 49 H A T
2 0 L5 A

2.3 GHSR EREZHMSMERK BEERAXEE
2.3.1 T404C.G3427A S A K | J& & Mtk 1 56
1B e SNP i i T404C 5 R JJLJ5T £ 1 J0E 5 45
BFEA (P << 0.05) 3 N 3 Ha 1, TT BIAMKRR
WL B M e T CC M TC BIAMA, 3 5 CC #1245
i3 (P<C0. 05) , TC 5[5 A 5 H At 2 Fp K P Y a] 22
AR F(P>>0.05) ; 7 MUIE T & R TT A
AU T A 2 FOE R AL H 5 BT 258 B
F,TC W B AR, 5 CC BYA] 2 5 W #F (P <
0. 05) s IR A P 00y 1 3B R B T 45 i
FER RS A B (K 3) . G3427A fi 45 35 H
WA AR BT S 2 W i BT i N BT i O A OC (P <
0.05), 5 49 H K BT 5 | & VR 07 5 S 4 1 i o1 5 A
KAER R 2 (P<<0. 01) s N3 3 H Al 15 GG 5 A Y
TEA MR PSR R AR, 5 AG AT AA FEP R[]
ZE RN B SUE W B3 (P<<0.05),AG fl AA
T[] 25 52K 5 35 (P =>0. 05) , M 250 % #0000
AL R G &R RIS R AL S 00 B H (3R 3D,
2.3.2 GHSR PR 5 £5 7Y 5 0 A4 4 J8 4R Mk
K e+ PHASE A4 1) 43 #1261, T404C,
G3427A FE =K FARG REMA v 530 56 K 104 1) B A 7Y
A 3F A Z1CTA ,0. 292 8 ) Z2(CA,0. 4861) FlI
Z3(CG,0.2209), @M ALERIAA 6 Fi:Z121(20
AN Z1Z2(50 A Z1Z3 (28 A~) 7272 (43 A~ L 7273
(40 )\ Z3Z3(6 ) s 5 & A B R PEIR 1 3K 43 #r
W AR 49 H AT (P =0.022 9) 24t
Ji [ e (P =0. 017 8) (42 it i (P =0. 040 3) &
PRBTiE (P =0. 046 2) JBILBTH (P =0. 037 1) JgIE

Jite (P =0.031 1) &g AH5C (P<0.05); Z1Z1 A4~
TR 49 H WA 0T B | 2 o i T Sk 0GR UL £ 45 MR B
1B T LAl 4 B A5 B0 4, Z1Z3 FOAS R AE 4 v i o 4
R A o o 240 K LA 7y PR U 4 T 2373 FAS
A I AL 5 3 (/N T At Y A5 TR 2

33 i

A X%t GHRL f1GHSR #: W 2 &1k
8 AR B AP R A PR Y B R W GHRL JE [ C-
729T .GHSR 3K T404C 1l G3427A 5845 508 A=
KR AR B A 56, X 5 GHRL,.GHSR 94
PRI RE A& B A A 4r 0. — 5 T, K i By W 58k S8
GHRL/GHSR % 4t % #L 1k 4 K & & 1 & 2 4E
Y — 75 - GHRL F1GHSR 3 [H ) £ 25 % #L
AR IR RO A & —E W, 4
NRWF TR X 2 D FEF RS SNP 58 i A {4
FEEOAE WA T KA P A AT ST R
GHRL FE[H 1 3 4~ SNPs 5 22 3 553 16 J& i &
JER AR A O A 7 1 AR Ay 8 bp Jl A B £
BEW A KM E KRS F AL, NS T
C2100T f7 555 1.6.9 JE & IR 5t & 2 J2 5 B 7 )2
JESEPEARA SE S N F 1 19 157 bp &b 9 bp A
ANBRRGEE  NE T 2 /9 431 bp &b T—C BRZ,
SRR 3 1 909 bp At A =G WY, 435Il 5 R
M= A, R . B ORI  REE &M
F . GHSR #:H A5 7 1 ) G18790036A fif
SCS 0 BT R D T AR S A ST A B
. 739+726T>C i 1 5 X A5 K T AR P AR 2 2 4
K, XUHRR I GHRL K 5Z Rk GHSR 3 2
BEEE T EE RN X B ST
PR RS IE B & AR P RE AR

T34 Nie S550 %6 A 4 PR =k (1 Ak K
% W PR Y £ 20 b mRNA KRG8 0F 58 0 & W,
GHRL J:H mRNA 7 =K [ 15 i 5 b i 223k 2%
T RRTS . GHSR e PR 52 90 A ) 2 B A 30k 22
S5 M 9T R =K BTG Bl B AR BIF 9T R AR R SE T
GHRL £ A B C-729T i s F1 GHSR J& [H 1)
G3427A A g3 ¥4 508 K N5 D TUAR B 3 AHOC . %t
UM E T 5 1 5 DR R R DG 1 L AL AR K A SR
PEAR 5 AR W5 R DT & A — & 1Y I AH G AR 30 X ix
2 A~ SNP 43 By 3k 58 73X — gi: CG-729T A
G342TA L i 50 A K B R MR A A 6. X
#E—2 R W] GHRL 5N K Z K GHSR F[H &5
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e 5 A 7 P e Y B Sk SR L GHRL R 1) C-
729T i &5 A GHSR FEH 1) T404C, G3427A i /&
AT IE RS A K B R PR 1 43 F AR g A a5 . ISk
FIHZ A A8 Z SO i B A R B 2R R
A AR O R B A RO W o AS BF 58 R B A )
B 5 ¥ % i e £ SNPs #4770 41, 45 R 78 GHRL
FE C-729T A C+985T 3y Ty 2 %) B A5 280 15 1
21.28.49 H %4 57 & M M L BT & 3 A0 OC (P <<
0.05), 3% 5 B4 C-729T i 3 43 #7709 45 R8N —
#;GHSR F:PA T404C 1 G3427 A 7 5 A4 1 24
RIS NG 49 H 4 7R 5 5 L2 e i o i | 4205 M I 6
AR T L R DL BT R LE BT B R E A OC (P <
0.05) .5 2 4~ SNP Jpl 3 Hr iy 45 8% — 2, vl I,
GHRL 3 A 1y C729T fi s fl GHSR 2 A 1)
T404C . G3427 A A i 0 1 14 A K g 14 1 4R 1 328
AHAEEE X,

5" 3L X P F S B IR 3 R OR 4 S 2 R R
14 DX A8, AF 50 8 B3k 26 I 2 A IX A7 7E 6 AR R 3R 58 M
P2 R AE e an g 8+ VBSR4 L R B R
KA F R F 4SS X R AR5 X 1
RAFSVEE HA A28 S, Al 59 48K
PR 25 AR OC ) C-729T A G3427A A7 543 ) AL
FHREE A 50 F XA PR, AR SR RE R
GHRL # GHSR &P s 303 . 1 T404C 21
GHSR BN EF 18— A6 X548, BARH 548
WA 5| 2 R 1 el d AR R AT AR R Y
PR WA K ABX B 2 BT % S 0 O B R S
RN A . B2 . GHRL K%k GHSR
& DAL 2 S5 AT RE S MR AR PR O 43 0 A S TG A B0
AR 2R BRE RS A 1F T — B .

4 &

WX GHRL X2k GHSR 5:H 4 248
A7 g1 55 15 A KRR A PR 1) G BB 43 T, R B GHRL
By C-729T v A Ml GHSR % A # T404C,
G3427A 5 515 11 A 1 R IR IR B 28 4 06 B
AREREEXL.
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