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o s , —20°C o
o s 1.2 PCR
, , Cg-TGF-BR I cDNA (Gen-
. 2011 Bank AJ427419),
5 (027,028,029,032 034), 671 bp 4 (TGF1-TGF4)
66,66,61,58 65, 316 2 ( 2), PCR :94 C 5 min; 94 C
bed, ( (71 50410, 54) mm; 1 min . 52~64C1min,72°C 1 min, 35
1 5
Table 1  The growth trait and glycogen content of five Crassostrea gigas families
/ /mm /mm /mm /g /g
Family/number Shell height Shell length Shell width Total weight Soft-tissue Glycogen content
027(66) 74.28+1.27 46.8220. 89 24.96+0.53 43.64+1.63 0.8140.037 36.22+1.13
028(66) 71.34£1.27  45.5440.89  22.9840.53  33.73+1.63  0.6650.037  30.21+1.13
029(61) 67.51+1.32 45.54+0. 90 23.01+£0.55 33.16£1.70 0.5940.039 30.17+1.18
032(58) 73.16+1. 36 45.54+0.91 26.21+0.56 44,53+1.74 0.7240. 040 29.35+1.21
034(65) 71.0941.28  45.5440.92  22.3540.53  29.63+1.65  0.5140.038  36.94%1. 14
2
Table 2 Sequences of primers
(5'-3" /C /bp /bp
Name Primer sequence(5'-3") Annealing temperature Length Location
TGF-1-F TCTCCCCGTCCGACACACTCTT 60 159 400~559
TGF-1-R GTGGAGCAGCGTCTGACCTTTG
TGF-2-F TTTGTTGTCTGCGGCTATGAAT 64 251 628~870
TGF-2-R TTTTGGTTTGAAGGACTCCCTT
TGF-3-F AGTCTTATCATCTGTGTGGTTG 52 117 861~977
TGF-3-R TTCTACAGATAATGGCACC
TGF-4-F TACCTCAATGGTCTGCCACC 58 153 1314~1 466

TGF-4-R

CCCTCTATCCCTGCCCTA
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3 Cg-TGF-BR 1 3 SNP 5
Table 3 Allelic frequencies of three SNP loci of Cg-TGF-8R I gene in five families of C. gigas.

SNP Family
SNP locus 27 028 029 032 034
T726C T 0.7 0.7 1 1 1
C 0.3 0.2
P 0.000% 0.025%
A741G A 0.2
G 0.8 1 1 1 1
P 0.025%
A786G A 0. 35
G 1 1 1 1 0. 65
0.025%
- , % P<<0. 05,
Note: Significance of Hardy-Weinberg departure, % P << 0, 05
4 Cg-TGFfR I 3 SNPs
Table 4 Association analysis of the three SNP genotypes with growth performance and
glycogen content at C. gigas C¢-TGF-SR I gene
SNP ( ) /mm /mm /mm /g /g /%
SNPs Genotype (1) Shell height Shell length Shell width Total weight SO:;:;;iue Glycogen content
T726C TT(247) 71.0340.67° 44,6140, 48° 23.9640. 29° 36.07+0.92° 4,7840.13" 32.45+0.62°
CT(69) 73.1841.27° 46.7140. 90" 23.52740. 54" 39.55+1.74° 5.58+0. 25" 33.50+1.17°
A741G GG(285) 71.0140. 62° 44,7610, 44° 23.6040. 26° 35.7740. 84* 4,7540.12° 32.15+0.57*
AG(@3D) 76.03+1. 88" 47.8941. 34" 26.26=+0. 80" 46. 6242, 54" 6.83+0. 36" 37.57+1.73"
A786G AA13) 66.154+2.91*  41.214+2.07*  20.3941,23*  23.7443.93"  3.01£0. 56" 35.60E2. 68"
AG(20) 74.3142. 35" 42.5041.67%  22.5440.99"  31.2743.17" 4,2940. 45% 37.71+£2. 16"
GG(283) 71.5540. 62" 45,4340, 44" 24.114£0. 26" 37.83+0. 84* 5.0940.12° 32.1940.57"
(P<<0. 05),

Note: Means of different superscript letters within the same column indicates significant difference at 5% level.

2.3 Cg-TGF-BR I SNPs (TAG) \H3(TGA) H2(TGG)
(P<<0. 01),H1(TAG) H5(CGG)
PHASEZ 1 Cg-TGF-fR 1 (P<<0. 05), s H2(TGG)  H4(CAG)
SNP 5 1% 5 sH3(TAG) H4(CAG)
( 5, (P<C0. 05), ,H3(TAG)
) N N ) HI1(TAG)
(P<<0. 0D, (P<C0. 05), (P<
H3(TGA) N N 0.0, , HI(TAG)
;  HI(TAG) H2(TGG) .H3(TAG) .H5(CGG)
H4(CAG) (P<<0. 05), H3(TGA)
H2(TGG) .H3(TAG) H5(CGG) H1(TAG).H2(TGG) H4(CAG)

(P<C0. 05), , , H1 (P<<0. 0D, s
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H3(TGA) S (P<<0. 05), ., H4
, H1(TAG) H4(CAG) (CAG) H5(CGGH2
H2(TGG) H3(TAG) H5(CGG) 3 (P<<0. 05) (P<<0. 01),
5 CgTGFfR I
Table 5 Association between haplotypes of Cg-TGF-SR I gene and growth trait and glycogen content of C. gigas
SNP Locus /Y% /mm /mm /mm /g /g
Haplo- T7- A7- A7-  ( ) Glycogen Shell Shell Shell Total Soft-tissue
type  26C 41G 86G Frequency(n) content height length width weight weight
H1 T A G 2.31%3) 40.24+2.67" 74.44+2.91" 47.3742.06° 27.0741.22*° 46.23+3.91° 7.3540.55°
H2 T G G 79.5%(504) 32.0140.43" 71.35+0.47" 45.0640.33" 24.04=+0.20" 37.09+0.63" 4.93+0.09"
H3 T G A 7.27%46) 36.52+1.42* 69.70+1.55* 41.77+1.10" 21.3240.65° 27.01+£2.08 3.5640.26°
H4 C A G 2.59%(18) 35.65+2.67%77.17+2.48" 48.26+1.75* 25.67+1.04° 46.9043.32* 6.4440.47°
H5 C G G 8.32%(51) 32.9041.35% 71.88+1.47" 46.38+1.04* 22.9540.62% 37.214+1.97" 5.3240.28"
SNP (P<<0. 05),
Note: Values with different superscript letters within a column of every SNP haplotype are significantly different at 0. 05 level.
3 . s
s o
s
[18] 3 s s
SNP o
o (5] ’ ’
SNP 1/25,Cong  [1*14 ,
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Polymorphism of Transforming Growth Factor B Receptor | Gene and Its Association
with Growth Traits and Glycogen Content in Pacific Oyster Crassostrea gigas

CHEN Yu, LI Qi, YU Hong. KONG Ling-Feng
(The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract: We evaluated the effect of the polymorphism of Pacific oyster (Crassostrea gigas) transfor-
ming growth factor § receptor I gene (Cg-TGF-BR I) on the growth traits and glycogen content through
PCR-SSCP analysis. Polymorphism of Cg-TGF-8R I was examined for its association with the growth
performance (shell height, shell length, shell width, total weight and soft-tissue weight) of 316 oyster
individuals from five full-sib families. Four single nucleotide polymorphisms (SNPs) were revealed in
671 bp of Cg-TGF-R I gene. Of them, two SNPs (A741G and A786G) were significantly associated
with the growth traits and glycogen content (P<C0. 05), while another one (T726C) significantly associ-
ated with shell length and soft-tissue weight. Furthermore, among the five SNP haplotypes constructed
using these three SNPs, the total weight and the soft-tissue weight of the individuals with the haplotype
HI1(TAG) and H4(CAG) of Cg-TGF-BR I was significantly higher than those with the other three (P<C
0. 05), suggesting that the two haplotypes may be the most advantageous in terms of weight gain in C.
gigas, and may serve as genetic markers for fast growth in oyster breeding.

Key words: Crassostrea gigas; transforming growth factor B receptor 1 gene; growth performance;

glycogen; SNPs



