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SNPHEAT 73 B, R AN 7] 25 PR 2 5 A R (A
FER) IS, DUIOR BATT i R 9 B 1) R i
BT A AR AR SR AR L .

1 RS

1.1 KM

ASLIGM B FE R BAEAR, 55— AL
I R R B R PR A (W T8 A B I AL
Bit H &ML HIER BT — M, hRENHK-6.2—
194.9 g, HE120 1), FiFR B MEEAR; 285 K2 % H
2010, 2012, 2014 =/MEJE )4 FH g K S 5%
FEAR, /R B #14%207.0—611.3 g, BB 124 K, FiFR K
FERER; =R R KT, S Sk R A
R, PR E % 49.0—260.5 g, B 77 R, R FREF AL
o FEAMFEARFISCOUT SER! HL 7 RV (K5 150.1 g)
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MERRFEARRK K. RS, 37 PR
K IWLRFH JE7K SRR, TR AT, F T3
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GAR: R R Al & N G/AE I, GT 3 R 7Y 14 15 &)
NG/TE W VAR T A B UG 1) 34 Sy xof I 32 DR 2R (1) 4
HF.

2.2 MSTNEESNPILEEZ AT

AHIFFEIANAL 5 W 2 A B 5 1 B O A 3
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SNPAL SR INH . = 2 A1 (PIC>0.25) .
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AT . IR IRATTHEIIST. S2. S3=ANRARNT A
I 34 R B A A B2 R 2 N TT . AAL TTHI
T. A. T,

2.3 MSTNEESNPAL = 54 KRB B 54

X 3ANSNPA 1 He O I [R] 284 43 3l 15 v A o8
BRI AERMIR(EE . 7 RK)HAT KRB T KL (R
3), STAL A A K MR AE 3 BEAR AR BEAA 5 17
7E—FtE i B 3 % 5 (P<0.05), BITTIHE B 2 ) 44
H, HKEEKRTFTC. CCHEKFA, 1fiS2. S3iXH
ANSNPAL s 35 A R I H X AR o A3
IR IE R RIST(TT,) S2(AA,). S3(TT5)%> I
PILE G RILE 4), AAXTTH G 1A K RUR &
7z, WEART HAD R R A ETT AAFTT xTT,
(P<0.05). 3FPEEFE A ATT xAAXTT; 35 4E
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Tab. 1 Genetic parameters of three SNP sites in the MSTN gene from three populations of Chinese mitten crab
TN SNPLzsfi  MMRERE HIEMER AASEMERST £2XEHEEE  Hardy-Weinberg i
Population Locus H, H, N, PIC Pywg
o S1 0.4583 0.4752 1.976 0.372 0.4563
AR S2 0.5001 0.4104 1.683 0.3236 0.3346
Breeding population
S3 0.4917 0.4325 1.753 0.3374 0.5526
‘ S1 0.4424 0.3942 1.641 0.5794 0.8712
NIERHIE S2 0.3876 0.3578 1.5585 0.5439 0.4589
Contest population
S3 0.4355 0.412 1.7106 0.606 1.0673
‘ S1 0.3618 0.4633 1.8345 0.6254 0.9548
IIEREA S2 0.432 0.3973 1.6984 0.584 0.4312
Wild population
S3 0.4198 0.4099 1.8542 0.433 0.8738
o S1 0.4175 0.4031 1.7634 0.5433 0.3427
SRR S2 0.4509 0.3988 1.6128 0.5347 0.0762
Total population
S3 0.4432 0.4156 1.7893 0.4723 0.5692
F2 PGB = NEEAMSTNE E SNPAL = S B E R & E BRI
Tab.2 Genotype and allele frequency of three SNP sites in the MSTN gene from the three populations of Chinese mitten crab
HEAR LA P HE LR Y i SO R gﬁfﬁ‘ﬂ/j Pal
Populations Locus Number Genotype frequency Allele frequency ¥ -testing value
gk SUTO) 120 TT/0.33(n=39) TC/0.46(n=55) CC/0.22(n=26) T/0.55 C/0.45 0.6298 0.4474
Breeding  S2(A/G) 120 AA/0.47(n=56) AG/0.50(n=60) GG/0.03(n=4) A/0.72 G/0.28 24139 0.0713
population  g37/G3) 120 TT/0.44(n=53) TG/0.49(n=59) GG/0.07(n=8) T/0.69 G/0.31 2.4967 0.1141
Jegeppk SUTO) 124 TT/0.52(n=64)  TC/0.44(n=54) CC/0.04(n=6) T/0.73 C/0.27 0.7760 0.2008
Contest S2(A/G) 124 AA057(n=71) AG/0.39(n=48) GG/0.04(n=5) A/0.77 G/0.23 0.7979 0.3717
population  g31/G) 124 TT/0.48(n=59) TG/0.45(n=56) GG/0.07(n=9) T/0.70 G/0.30 0.7660 0.3815
gt SITO) 77 TT/0.49(n=38)  TC/0.44(n=34)  CC/0.06(n=5) T/0.71 C/0.29 0.5146 0.4728
wild S2(A/G) 77 AAN0.55(n=42) AG/0.40(n=31) GG/0.06(n=4) A/0.75 G/0.25 0.3197 0.5718
population  g31/G) 77 TT/0.52(n=40)  TG/0.36(n=28) GG/0.12(n=9) T/0.70  G/0.30 1.3426 0.2466
R S1(T/C) 321 TT/0.44(n=141) TC/0.45(n=143) CC/0.12(n=37) T/0.66 C/0.34 0.5066 0.9351
Total S2(A/G) 321 AA/0.53(n=169) AG/0.43(n=139) GG/0.04(n=13) A/0.74 G/0.26 2.7492 0.0865
population  q31/G) 321  TT/0.47(n=152) TG/0.45(n=143) GG/0.08(n=26) T/0.70 G/0.30 0.9100 0.3401

3 AL EEER = BHAMSTNEE RISNPAL < B F B 54 K MR KB 47

Tab.3 The association of SNP polymorphisms in MSTN gene with growth traits from three populations of Chinese mitten crab

. B P PNEATEIN LREEP RN JEREITN

Brmi HEHA Breeding population Contest population Wild population Total population

Locus Genotype ™" gy o) CL (mm) BW (g) CL (mm) BW (g) CL (mm) BW (g) CL (mm)
TT  156.50+42.31° 62.45£4.66" 366.35£62.67" 76.16+£6.41" 153.75+45.84" 62.57+6.32" 223.78+92.29" 68.41+8.17"

SNP1  TC  118.74£50.61% 56.95+7.53% 311.79+78.13™ 75.1544.25% 160.00+49.15 62.28+6.48" ?88-223% 65.40410.92"
CC 88.50L1630° 52.83:348° 302.4043932° 66.1543.15° 113.29£60.02° 55.7748.54° 124.6946095° 56.7049.16°
AA  133.18+50.27% 59.19+6.82" 307.06+57.23" 75.32+4.00° 155.90+46.35" 62.85+6.53" 211.59+96.79" 66.85+9.28"

SNP2  AG  117.50+48.01% 56.71+6.88™ 312.38+85.03" 76.51£6.71% 147.05+52.53% 60.50£6.78™ 189.55+96.93% 64.23+11.09"
GG 106.78+41.00™ 56.11+7.64™ 292.40+46.01° 75.20+5.10™ 144.02+75.05% 59.07+10.48% 183.55497.79" 63.66+11.49"
TT  133.98+47.41° 59.47+6.38" 305.93+56.38" 75.56+3.96" 151.03+45.24" 61.64+6.38" 205.21£95.11° 66.29+9.28"

SNP3 TG 118.20+50.86™ 56.59+7.20™ 312.56£80.79% 76.19£6.50% 147.33+58.46% 60.93£7.80™ 198.93+91.47" 65.03+11.40"
GG 107.58+41.56" 56.35£6.97" 300.50465.66™ 74.57+4.05* 160.04+50.50° 62.75+7.06" 186.43£90.51% 64.47+9.26"

M BW. £ (g); CL. 5K (mm); RAE A P HELbR R, FRFAR/NE FRERIRZ 7 B E(P<0.05, MFFEERT L E
(P>0.05); KA

Note: BW. Body weight; CL. Carapace length; values are presented as means + SE; the different capital letters in the same column
indicate significant difference (P<<0.05 and same letters show non-significant difference (P>0.05); the same applies below
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R4 PGB = BAMSTNERE FEISNPALR LA & A KIHIREEER
Tab. 4 The growth traits of different SNP genotype combinations in MSTN gene from the three populations of Chinese mitten crab

P {hPopulat R Trai PR Genetype

+#Populations raits TT,*AA, TT,xTT, AALXTT, TT,*AA,XTT,

T — | REBW (g) 162.97+41.69°  164.50+33.48"  136.93+44.02" 169.55+31.44"
B i t a a a
reeding poptiation 7K CL (mm) 63.09+4.31 63.92+2.39 60.15+5.62° 64.53£2.24

. TREBW 310.39+64.44"  306.31£64.00°  310.14+58.90"  310.89+67.46"
KRR Contest population . ® . . . .
F2KCL (mm) 75.53+4.54 75.76+4.60 75.60+4.26 75.77+4.87

. REBW (g) 157.70+44.37" 147.50+50.54" 123.91+43.90" 159.59+45.91"
1§ 4 # /A Wild population . X . . .
F K CL (mm) 63.51+6.05 63.6146.92 60.046.08 63.3146.39

o , REBW (g) 229.49+9220"°  228.11+94.08"  209.97+96.70°  233.82:+95.24°
KBk Total population . . . . .
7K CL (mm) 68.86+7.84 68.06+8.62 65.71+8.83 69.48+8.29

K Bk, HE RN AATT xAAFITT, x
TT% A &3 WA K 2 7(P>0.05).
3 Wig

MSTNFEFAE LA A KR B B B R 2 5%
P, L SNPHRFE B A BLEASK, 725 A2 A b
W TR FE . AR T AR 2 R A= 5
O 2 X820 ek gy e B T %5 D H SNP S
P, s KB I W T R R S Y s g
T AR IC B AT AT . IR AL AR
IKEESNP P IR T A 3, 7 8.2 (5 1. Creno-
pharyngodon idellu. K¥ i Pseudosciaena crocea-
K125 Micropterus salmoides J&%' % 4E#.0reo-
chromis niloticus)® " LA AR AN LK (g 5
Apostichopus japonicus~ W5 F5 Yl Argopecten irra-
dians W&¥-Sinonovacula constricta)m*“’“’ ey
W TR 2 o A2 06 8 L 4 0 P ) AR 4k
BB (M MSTNHE R [\ SNPAL AT 40 28, R I T 56
— AR T E3AME A IR R AR (CT 14T GT29A.
G753T), B )& T [A LR . IX s ni fISNPHFE
A_EIR K EPA BT AR, K rpo 58— A 1
RAEZ AR LA, K B ) RAAL T J5 3+
DX I, 10 2 1) R A AL i XAEMSTNE 5 AR 5 [X
R T X 354 o3 437 BN [ K A 304
MSTNZE A I SNPF P B AT 22 57, (H AR A A KA
REA AR, 1X 35 B MSTNTE ft A= s ) ALK A 3
Yoy 1S BhbRiC B b B Eaw .

H AT MSTNAE K AL 52 sh I (F . B8 b g F 7
HIRHTIRN, Zhou % 8 55 W1 Xeh i (¥ MSTNHE X
BEAT T HEFE, K3 [F) SCR AR RIS E[R] SLRAR,
FEOMHTAS R HAE KR B3 R Covidg™
TE JA T i b B i R B LA A 2R b A B, MSTNH 5
BB R EA S KREBA 5 UK

PEo DL A 7T 150 W 12 5 DR A I 8 v B R 7L 3
YiAH R B AR Dh e, XFLAI I AR KR B 2R
WIEAVE R o SRR 8 70 o 3 il 6 DR D Re T A
S5 T B R I 1% 5k DR A AR 3 A DA S At K A2 3h )
(AR RE 1, WiDe SantisZE ™ B K Lee ! 4y 7 %t
B9 6T R A FLAAIEE 0T UF I MSTNI#EAT T4 78, R IW
i P 1% DN o B 3 PRI SR IR A ) AR KT R A
MSTNAEXTR () A K R B I R a] RE A T oAt
FVHIEFIER . BIRAE 5 R R MSTN
B DR B 98 45 SRS R AR ], (H 2R /KA R 5e3h )
FRIARR A B P (R 18 ) LA KRR 1 A B gl A1 FoAth 304
B ZESR . WrRRMAEKKE BTS2 AH
A ™ R B EMSTN G T B 7T S AL 5 15 S A
HI R, MSTN I %5 3 5z 9 %% i i i 151
(Rl 75 528, MSTNZ: R 2 B AR K
PEAR I 73 T ARl i Bk & 2 nIAT I, (B R 1%k R fE
TP LA K B B BAR % D) Re Il 7 2245
G RN AEKK B R R — SR A
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POLYMORPHISM OF MSTN GENE AND ITS ASSOCIATION WITH GROWTH
TRAITS IN CHINESE MITTEN CRAB, ERIOCHEIR SINENSIS

CHEN Yi-Pei, WU Lian, CHEN Xiao-Wen, YUE Wu-Cheng, HUANG Shu, WANG Jun and WANG Cheng-Hui

(National Demonstration Center for Experimental Fisheries Science Education, Shanghai Engineering Research Center of
Aquaculture, Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai 201306, China)

Abstract: To study the polymorphism of myostatin (MSTN) gene and its association with growth traits in Chinese mit-
ten crab Eriocheir sinensis, 321 individuals from the three populations (breeding population, contest population and
wild population) were screened polymorphic sites of MSTN gene. Three SNPs were found in the first exon of MSTN
gene, which were named as S1, S2 and S3, respectively (S1:C714T; S2:G729A; S3:G753T). These three SNPs were
middle or high polymorphism loci, and they were all in hardy-Weinberg equilibrium (P>0.05) in population structure.
A general linear model used to analyze the correlation between the three SNPs and growth traits (body weight and cara-
pace length) of Chinese mitten crab indicated that S1 but not S2 and S3 had a significant effect on the growth traits
(P<:0.05). The TT genotype was the most beneficial genotype on growth of Chinese mitten crab, which could be used
as candidate for molecule marker-assisted breeding.

Key words: Chinese mitten crab; MSTN gene; Single nucleotide polymorphisms; Growth traits; Correlation analysis
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