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Association of MSTN gene with growth and reproductive traits in
Yancheng chicken
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Abstract: In this research, PCR-SSCP and DNA sequencing were used to detect the SNPs of MSTN gene in order to
analyse their relationships with production traits in chicken. The results showed that two SNPs loci (621004 and G2283A)
were found. The body weight in DD genotype of G2283A was significantly higher than that of CC ( P<0.01)and CD geno-
types (P<0.05) at 16 weeks of age, and the number of eggs in CC genotype was significantly higher than that of the DD
(P<0.05) at 300 days of age. The chickens in AA and AB genotypes of G2100A presented significant lower age at first egg
than that of BB genotype (P<0.05). Combination of AA and DD genotypes can be considered as the dominant factors af-
fecting chicken growth traits.
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HMETF 1,3 DR TR T 3, giliS X (545
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REA B B0 35 I R2 I (P<0. 05 5% P<0.01),
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1.1 ReH

345 HBREXGE VT 00 05 1 2 DXCROME B 2 F 50 i
IR i 5 H AR K B (TR H R
TP JT =B 300 H IR FE 300 H iR
FRAERL 300 HR AT (16 AR A& 18 JA# A
Jii 20 JAS PR i) SR AR IR AL 1.5 ml,
ACD #i#E, T-20 C FIR4F . FIH DNA #2050 &
LI 4 DNA
1.2 5|¥i&it % PCR ¥ 1%

ARE GenBank FRG 1 MSTN K JF 51 ( GenBank
RSN AF346599. 2) , #IH primer 3 (http://frodo.
wi. mit. edu/primer3/ ) FELFAF 1L MSTN BE < 41 ik
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Table 1 The information of the primers

BRI K

s SRS [ Gy EE

Pl F:GACGACATGAGCCTAATCAA 57 172 Exonl
R:TCACTGCATCTTTTTGCCTTT

P2 F:AGAAAAGGGGAAAGGGAGA 58 176  Exonl
R:TCCGTCTTTTCAGCGTTCT

P3 F:GGCTCTGGATGGCAGTAGTC 59 162 Exonl
R:TCCCTGCTAATGTTAGGTGCT

P4 F:GCATTAGCAGGGACGTTAT 56 186 Exonl

R:GAAAGCAGCAGGGTTGTTA

1.3 PCR # it

MSTN J:[H PCR ¥ 3518 R 45 . DNA 1.0 ul,
10xBuffer 2. 0 wl Mg**(25.0 mmol/L) 2.2 ul, T
W51 %9 (10.0 pmol/ul) 45 1.0 wl, ANTPs ( 10.0
mmol/L) 0.8 pl,Tag DNA R &M (2.0 U/L) 0.2
pl . ddH,0 11.8 wl, SRR I 20.0 wl,

MSTN K PCR J i 20 B8 .95 °C Fil 221k 6
min; 2 M 30 s, B KRB LR 1)30 5,72 C4E
130 s, G ¥R 30 Y&, 72 °C ZEAH 10 min, 10 °C {#
17,

1.4 PCR-SSCP 5347

2.5 wl PCR F=IMAR] 7.5 wl A28 M 2% np
Wb ,98 CAEME 10 min, ZRJF VKA 5 min, A8
PEUF ) PCR P29 AR IR 10% 1Y 5 73 I 1k e i
e e e 250 V HLE TR T UK 10 min, T 140 V
R NHUK 8 ~24 h, HLIKES )G, A TR Y W (af:
FARRIC SR 4G
1.5 SitsaHm

B G it 43 #1442k F SPSS 4t i 4K 4 i) GLM
( General linear model) 14 #2521, 2 5 LR A LSD
2.

2 RS0
2.1 PCR-SSCP %%

K PCR-SSCP 43 #r & 8L, P1 (P32 X5 ¥ ¥"
W B A A SEAE P2 Bl R B R 3
Pl B 78 L AA CAB I BB( 1), P4 5|99
W Bl s 3 Fhoal B E LA CCLCD Fl DD
(K2),

AA  AB BB

AA AA

B 1 5|4 P2 iy PCR SSCP S5 5
Fig.1 SSCP analysis of PCR amplified product using primer P2
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Fig.2 SSCP analysis of PCR amplified product using primer
P4
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Fig.3 Sequence alignment of MSTN gene of AA and BB geno-

types using primer P2 in chickens
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Fig.4 Sequence alignment of MSTN gene of CC and DD geno-

types using primer P4 in chickens

2.3 MSTN ERSA£~=4serHEx M

2.3.1 MSTN % B G2100A G2283A 1% 5.5 & % %
ARegAR M P2 P4 Y0 5 D AL 5 R 6k
B AR MR A A T 45 SR L3R 2, & 2 7
AL P2 514 HE =1 3 FhIERIRITE 8 FAils 12 JEi |
16 JE#E 20 JEEE AN 300 H WS IHA ST R34 25 F O i 2
(P>0.05), P4 5|43 =4 3 Fhak K AUTE 8 JA]
W4 12 FA 20 JEHA N 300 H 5 A 5 1 22 5N
W3 (P>0.05), 1M 7E 16 J#EE; DD 3 PR RIS (1) 4
B W E® T CC B (P<0.01) , I B FE T CD
FERA(P<0.05)

Table 2 Association of genotypes with growth performance at SNP loci G2100A and G2283A

AN HERE S HIRANE (g) 12 MEMATE (g) 16 ARSI (g) 20 FIRARTE (g) 300 HERATE (g)
621004 AA 486.76x11.78a 895.52+15.65a 1 135.06+17.40a 1 346.46x21.87a 1 774.68+33.32a
AB 474.42+£10.56a 881.06+16.92a 1095.84+17.40a 1320.10+21.87a 1753.16+34.98a
BB 501.25+22.49a 949.10+38.96a 1 137.32+32.70a 1348.6241. 11a 1 840.10+63.22a
622834 cC 479.48x11.50a 895.19+19.01a 1084.91+18.71abA 1 311.30+24.55a 1 784.7240. 15a
CD 492.90+18.34a 912.60£38.96a 1122.76+14.77aAB  1336.41x19.38a 1 806.05+31.34a
DD 502.60+33.34a 949.1055.09a 1198.98+35.42bB 1 387.82+46.47a 1 800.93+88.64a

[R5 R AR 22 25075 P AN RVNG PR 2257 B35 (P<0. 05) |, [RISNEUAN R 2 35 60 mil HAR R RS TR ROR 22 530U 38 (P<0. 01) ¢

2.3.2 MSTN A B G2100A ,G2283A 1% % 55 3 %
RegAaRE P2 P4 PR A0 3 R 5 R 8t
J5 TR XSG R M AR A OG4BT WLFR 3, HiER 3 WAl
P2 599 774 3 FhEER AR PR i JF R R
A 300 H 4 E B A 300 H 9= &84 W
FEZE S (P>0.05) , 1 AA Fil AB FEPR B I 77 H
4 5 T BB LA (P<0.05) , P4 5143 Fhdk
RUBEAG (R A FF P AR b = B FF ™ H R
300 HIEFEX IR EEZER (P>0.05), 1 CC
RIAMA 300 H G~ EHUE 35 T DD R H AL (P<
0.05) .,

2.3.3 MSTN % B G2100A G2283A 1.5 Z4E 5 A %
PERAGAR Z M G2100A ,G2283A A p Ji R U 24 45 %ot
HERAEIRA ARSI W 4, i34 AT, AAXDD Fil
BBxDD %K A4 A 76 16 J& i 7R o & i i 3 & T
AAXCC ABxCD Fll BBXCC FE[H A4 5 (P<0.01) , i
=T ABxDD AAXCD FEFIAIZH A (P<0.05) , AAX
DD BRI A7 20 JEI A BT il 0 3 5 T ABxCC
F1 ABxDD J:HEI A (P<0.01) , BE T AAXCC |
AAXCD ,ABxCD .BBxCC Fll BBxCD #E[HBIZH & (P<
0.05), AAxDD FHAIZ A 7E 300 H &R 5T &= B 3%
T AAXCC FEHRRI A (P<0.05)
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Table 3  Association of genotypes with reproductive traits at SNP loci G2100A and G2283A
ZEMms N TFP A B (g) TFredE Bt (g) TrEHEE (d) 300 H#RE A (g) 300 H# ™AL
G2100A AA 1 571.88+26. 14a 32.82+0.78a 172.08+1.51a 50.80+0. 62a 94.43+1.82a
AB 1 545.83+27.44a 32.69+0.65a 171.72+1.51a 49.84+0.64a 92.02+1.89a
BB 1 653.22+49. 60a 32.90+1.56a 178.87+2.83b 49.95+1.12a 89.29+3.31a
G2283A cC 1 559.45+30.47a 32.35+0.73a 172.44+1.72a 49.79+0.71a 94.66+2.08b
CD 1 591.73+23.78a 32.78+0.78a 173.39+1.36a 50.24+0.54a 92.05+1.56ab
DD 1 566.22+67.27a 35.78+2.08a 175.08+3.26a 50.49+1.41a 84.78+4.10a
[ B ] 22 2507 i P AN RN PR R 2253 .35 (P<0. 05)
R4 G2100A.G2283A i R A RAERBA S HEKERMHE XM
Table 4 The relationship between different genotype combinations and growth traits
BRI G 8 i ARpE (o) 12 SRR () 16 [ AT (g) 20 AR R (g) 300 H AR (g)
AAxCC 473.21+10.24a 881.06+16.92a 1 097.86+29. 54Aab 1 312.52+37.62ABa 1 727.28+58. 18a
AAXDD 504.40+23.58a 949.10+38.96a 1 315.85+86.12Bb 1 534.83+77.56Bb 1992.07+119.93b
AAXCD 483.29+7.73a 892.43+12.81a 1 137.00+22.24ABa 1 344.24+28.32ABa 1790.41+43.08ab
ABxCC 479.48x11.50a 895.19£19.01a 1 066.73+30.45Aab 1 279.30+39. 78 Aab 1 722.39+61.93ab
ABxDD 473.70x16.67a 895.25+27.61a 1 096.17+49.73ABa 1 250.79+63.33Aab 1 711.54+107.21ab
ABxCD 474.12+7.99a 885.25+13.24a 1 106.00+23. 44 Aab 1345.12+29.85ABa 1 816.85+47.97ab
BBxCC 479.69+15.97a 889.85+26.87a 1 055.74+49.72Aab 1 310.42+63.33ABa 1 786.74+97.92ab
BBxDD 502.60+33.34a 912.60+55.09a 1 294.76+60.90Bb 1 504.93+109. 60ABb 1 985.28+169.61ab
BBxCD 461.57+14.09a 862.54+23.28a 1 156.23+46. 04 ABab 1332.43+58.63ABa 1 844.35+90. 66ab

RIS ARG PR 2257 B35 (P<0. 05) ; RISV EHE AN R RS FRE R 22 50 8. 3% (P<0.01)

FERVAH G B FF AR B i A e 25 5 T ABxDD 5E [
HIZH 4 (P<0.01), AAxDD BBxDD F1 BBxCD 3[4
U A 0 FF 72 AR ot i 19 3 = T AAXCC, AA xCD |
ABxCC ABxCD F1 BBxCC FE£H BIZH 4 (P<0.05) .

2.3.4 MSTN % B G2100A G2283A 1% % 5 AF 54
FEMEAR GG AR Z M G2100A , G2283A o i KL A Al 41
B EH MR EAERLN LR 5. iR 5 v, BBx
CD EH A4 A W JF /™= H i B3 8 T AAxCD Al
ABXCC R BIZH 4 (P<0.05) . AAxDD 1 BBxDD

RS G2100A .G2283A (i ZARERBAE 5SEHEMERIERE

Table 5 The relationship between genotype combinations and reproductive traits

BRI S T B (g) TFrE R (g) FEHEE () 300 HRHEE (g) 300 H 7= HEL
AAxCC 1 523.52+45.21ABa 32.72+0.68a 172.18+2.69ab 49.96x1. 12a 94.93+4.43a
AAXDD 1 770.65+93. 19Bb 32.90+1.56a 179.25+5.55ab 51.53+2.17a 85.00+8.58a
AAxCD 1 581.67+33.48ABa 32.51+0.51a 170.43+2.03a 51.16+0.81a 89.62+3.19a
ABxCC 1 528.90+48. 12ABa 32.45+0.76a 169.06+2.77a 49.38+1.25a 96.58+4.96a
ABxDD 1 417.85+83.35Aab 34.85+1.09a 171.50+4.53ab 50.91+1.77a 93.83+7.01a
ABxCD 1 577.50+37.28 ABa 33.00+0.52a 174.11+£2. 14ab 49.98+0. 85a 88.69+3.37a
BBxCC 1 550.67+76.09ABa 34.56+0.98a 177.33+4.53ab 49.55x1.77a 93.17+7.01a
BBxDD 1 897.11+131.79Bb 36.00+2.20a 180.57+4. 19ab 48.95+3.06a 81.00+12.64a
BBxCD 1 671.43+70.45ABb 33.97+0.93a 177.50+7. 84b 50.81+1.63a 88.00+6.49a

[RIFNEHE AR /NG F £ 22 57 B3 (P<0. 05) 5 FFN AR RS FH3R 22 540 83 (P<0.01)
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TXGHEATREI , & B 4 XGRS BT 1 IKIREA 3
ANGEAE | SR A M R R AT IR A BT B R L0
JA 4 JE% 6 JEEE 8 JEiY 10 JAE (12 JEE 14
WS 16 JEIHA X i 4 ot i AR 2% 5 Wik 35 (P<0. 05) it
AR AT 9 XS MSTN JER 57 37 PR X LA
F B GAs DX 0 235, 72 5 F 37 4R IX 4y 1)k
52 NN I H MSTN SR 255
BB M LB R R VLT R A DG (P<0.05) .
AW 1 PCR-SSCP A1 DNA I 5 47 A & 88 3 3ok
XS FF MSTN FEH AN ET 1 A 2 A48, 5350 K
G2100A F G2283A, 5H = HERECER M4 R o,
G2283A 3 15, DD FEHIRILE 16 J] i 14 74 o &A% .
BT CC L (P<0.01), I W& m T CD JLp
(P<0.05),CC KA 300 H = EEN B FEam T
DD FERAI(P<0.05) ; G2100A v j5 AA (AB 3 [K #Y
F= Bk B R T BB R (P<0.05), XL
RN 622834 A K MR B EMKE, D F10
FER A A JB R A 38 5 6 I, € o 35 R M AR o Y
WALHE R, DD AU AT LLAE A 7 v 5, AT AR S i 4
AR R e e L R A
3.2 MSTN BEEAREM R EERRL 5

Az 7 nl e e ) A = bR ) (8 3 1) 2
AR FE A 1) SNPs 1l # L35 K (1) 24> SNPs #F
FIARIC il Bl , SRR 18 1) RS 2 L B 56 D) sl A7
RN, 22 I DR (1 3 DR AR 2 B 500 I AN A B PR S T
TRVRICNE P T AR, 76 43 A1 22 5 DR o] 42 1 5o Ptk
iF, T BRI X 224~ SNPs 26 A 16 5k R 0 20 45 itk 47
SIS REAT 21 56 PR 5 MR 22 (] 9 B SEAH DG

ARWFTEXS 2 A 2SRRI A 5 B Rk
BEAT A SR A3 A 45 R 7%, AA X CD 35 K B 2 4 0
ABxCC JEF I A FF 7= H i 5., AAxDD FE R A4
A BBXxDD 3[R 78 20 & FF 7 R ot i e s 5 AR Kt
ARAB M3 Hr 45 5 7R, AAXDD HL R U2 4 FIBB x

DD LR RIZH A 7E 16 JEfS AT & 5 , AAxDD JE[R 5
HATE 20 JRS AT i e i, AAxDD &R U2 A5 78
300 H AR e, 1l L AAxDD LR Rl 20 4 n]
VE R MRS A K ARIR A P I A 5
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