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i 4 41 W (Crassostrea angulata) [HFR A 18 #1075, 2 48 8 1) 25 B IR B D12k,
(2011 FAME R ) FIBE B, 2010 SEAR B H G 35 P A 1,456,106

Wi, 54 E ) 40%, JEAETE A, Horb 3 EERTE MO R AT . AT SO0 AR
b A A A DB FRURIRE AR B BEAT 1 F 70, UGS A A A AR D Bk PR iR — 25
()T A, TR REAT T AR A R AR IR B, G S e R PRI A S AR S R
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%, WFRIZ 97.2%, # HEHRHITHHE, 193] Unigenes(contigs+singlets) 553
%, EEFHENFRIDF ] 15.3%. CAP3 4 & 42 AlI/NT 100 (K5 & EST,
13204 2 EST 553 %%, P34 600bp, L+ 54 AN H S 42 W 5% EST Pz
%, 9 5%/E 3 5% EST PHEMIM, 3 %42 4 %8k 4 % DL I EST PHEM M. JEIT
R H o5 A B 51 71.51%.

454/Roche #3430 1145 31 566917 4% EST, “FHJKE 3190p. H R B K
8 NN IHIE A AN B I BEARZE FH LAIX 3, KBRS A/NT 60bp HIRE B 2
&, PR 555215 k74, 3t 173Mb, V35K FE 309bp. T S EE AT P AT
F| T 10462 %% contig,, 112366 %% singleton. Contigs “F-#4J+ & 723bp, singleton
P54 E 275bp, 6878 2% contig Kt 500bp, 1907 %% contig K AL HE IS 1kb.
BT FE R B J5 7] LA Mapping 1] 262 /> Pathway i@ #% |, H:rh Pathway 05 7 24E K.
R KB (B9 FMAMBE R 7R, BRI KRR 30 &EEHH 10
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Jo B IGF FEH AR K2 R B 8 T7 Jeon SO, ik 1 — bt
Wi IGF A4S &) EST, M4 EST /741, #id RACE SEi6, safE 1 A5 IGF H
KIPIEA 11 %%, srlie: T 8 E, DAP (death-associated protein); &5+
M FER, CIC (Chloride intracelluar channel); #& 24t 8R40 T-3E K, Gadda
(growth arrest and DNA-damage-inducible, alpha); 4 K#%[H T, RAS (RAS
domain subfamily bZIP); #& &4t u5[REE [, HOX (HOX12 protein isoform 3);
K% gl 5244, LDLtor (Low-density lipoprotein receptor); ZSfi& R4 KK T
ZARFER, IGFR (Insulin-like growth factor receptor).

B ot b AR IR BEAT T BRI B, 2009 6 H, ASHFFCHEAT T AR
TR SR A BRE T, W F HAr AR DU IR . 2010 4 9 H A1 2011 4F
11 A3t AT 17 AR DUy B AR S AR =40k s, mEACREE, &
90 K HEI, 2= Rk H 4B E Lxf 48 i 27.93%, %7 B3 (P <0.01).
Xk B ZABHA AT BAE e b, SERERMIRE R E =, His g AT A
AIRE M EER ZBMEPIC > 0.5), WA KA EMIEAZEREP > 0.05).
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Abstract

Abstract

Fujian oyster (Crassostrea angulata), formerly known as mitral oysters is the
Fujian important cultured shellfish. "2011 China Fishery Statistics Yearbook data,
Fujian oyster aquaculture production in 2010 reached 1,456,106 tons, or 40% of the
country's total, ranking first in the country. The thesis of Fujian oyster growth-related
genes and groups of breeding the proposed Fujian Oyster deep step understanding of
growth-related genes, while oyster populations breeding in Fujian, is expected to
provide theoretical support for Fujian oyster breeding.

SSH and 454/Roche transcriptome library were adopted in this study to establish
cDNA library in different phases of oyster early development. SSH library drew 672
clones randomly and sent them to Shanghai Sangon Company for sequencing. 653
sequences were obtained and the success rate was 97.2%. The data was spliced and
got 553 Unigenes (contigs+singlets) in which the repetitive sequences accounted for
15.3% of the success sequences. Repetitive and low quality ESTs which were less
than 100 were removed from the CAP3 and 553 effective ESTs was obtained whose
average length was 600 bp. Among the ESTs, 54 overlapped groups were consisted of
two splicing EST, 9 were consisted of 3 splicing ESTs, and 3 were consisted of 4 or
more than 4 splicing EST. Non-redundant sequences accounted for 71.51% of the
whole effective sequences.

454/Roche transcriptome library has obtained 566917 ESTs whose average
length was 319bp. 8 phases of oyster growth were distinguished by adding different
physical tags. After wiping out joints and short fragments which were less than 60bp,
555215 sequences were left which were of 173Mb and an average length of 309bp.
The obtained data were spliced to get 10462 contigs and 112366 singletons. The
average length of Contigs was 723bp, and average length of singleton was 275bp. The
lengths of 6878 contigs exceeded 500bp and the lengths of 1907 contigs exceeded 1kb.
Finally all genes could map to 262 pathways which contained growth, metabolism,
development, signal transduction, cell membrane ionic mercury and so on. In the 30

genes of the greatest volatility, there were 10 genes which were totally unable to
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match to the sequences in the genebank. It indicated that bivalves have a unique
molecular mechanism in development, growth and metamorphosis.

Methods of RNAI, realtime PCR, and immunohistochemistry were applied to
verify the functionality for IGF-like genes in the 454 transcriptome. The growth of
oyster after RNAI interference was obviously slower than that of the control.
Meanwhile, IGF of the interfered oyster were reduced both in the transcription and
translation level. A group of ESTs combining with oyster IGF was selected through
T7 display library. According to the EST sequences, 11 genes related to oyster IGF
were cloned by RACE experiment, which were cell apoptosis protein, DAP
(death-associated protein), chloride ion channel gene, CIC (Chloride intracelluar
channel), cell apoptosis gene of portugal oyster, Gadda (growth arrest and
DNA-damage-inducible, alpha), growth and transcription factor, RAS (RAS domain
subfamily bZIP), homologous gene of portugal oyster, HOX (HOX12 protein isoform
3), low density fat receptor, LDLtor (Low-density lipoprotein receptor ), receptor
gene of insulin-like growth factor, IGFR (Insulin-like growth factor receptor)..

Population selection and breeding were made for oyster growth trait. In June
2009, this study conducted population selection and breeding with cultured population
of Beijiang in Zhangpu as parent. The breeding goals were tachyauxesis characters. In
September 2010 and November 2011, selection and breeding of the second and third
generation were conducted respectively with the goal of tachyauxesis whose effect
was remarkable. At 90 days of age, the gross wet weight of the third breeding group
has increased 27.93% than that of the control group and the difference was significant
(P > 0.01). Genetic analysis was carried for the three generations of breeding groups,
and the result indicated that though three generations were selected and bred, the
breeding offspring had high genetic polymorphism (PIC > 0.5) and there weren’t
obvious inbreeding depression.

In the study on relationship between IGF and its related genes and characters of
portugal oyster, there was a positive correlation between gene copy number of IGF
and wet weight and soft weight of oyster. As the development of breeding generation,
the IGF gene copy number increased while coefficient of variation decreased and PIC
index declined. As a candidate functional molecular marker, IGF copy number could
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be applied to selective breeding of oyster.

Keywords: Crassostrea angulate; Selective breeding; Gene; RNA interference;

Gene copy number; Transcriptome
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el 77 A (XK, 2011).

HE FR G I 00 B R LT B A A 7, SR WA R S R R
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JEFRA A Rk 7 11 B ARWFREE L SOR A EF AR E EE. A,
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