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(Yu et al, 2004; Poncet et al, 2006; Jia et al, 2007, 4C 1.2% ,
,2010; ,2011) GenBank 8%
EST SSR  EST , )
EST-SSR EST , 1.4 EST-SSR
EST-SSR , )
, POPGENE1.32
(Expected heterozygosity, H.)
(Observed heterozygosity, H,)
(Polymorphic information content, PIC)
1 Botstein  (1980) , .
11 EST-SSR Pc=1 YR-5 % 2R7P?
NCBI dbEST/GenBank (http://www. i=1 i=1 j=i+l
ncbi.nlm.nih.gov/dbEST/)  FASTA , Pi P i
5296  EST ( 2011 30 ), , N
CAP3 EST
Pimer3 EST SSR , 2
23456 , 2.1 EST-SSR
6 4 3 3 3 CAP3 NCBI 5296
1.2 EST-SSR ESTs 3453  Unigene,
Primer3 40 SSR , (singletons)2837 , (contigs)
18—23bp, 21bp; PCR 616 2096.17kb
100—300bp, 150bp; GC 30%—70%, 2—6 EST 267 307
50%; 50—70°C, 55°C SSRs , 6.83kb 1 SSR , SSR
Oligo , 8.89% 307 SSRs ,
1 SSR EST 240 2  SSRs
EST 21 , 2 SSRs EST 21 ,
1.3 DNA PCR 3 SSRs EST 5 | 4 6 SSRs
40 2010 10 EST 1
, 307 SSR ,2—6
, DNA ) 5 ,
Strauss(1989) PCR 15ul, 10> 22 , 46
PCR buffer 1.5ul, 25mmol/L Mg*'1.5ul, 2.5mmol/L 22 , 7 (
dNTP 1.2ul, 10pumol/L 1.5ul, Taq 1)
(5U)0.075ul, DNA 1.5ul, ddH,O0  15ul PCR SSR 114 EST-SSR 37.13%,
1 94°C Smin 30 SSR 109
PCR : 94°C 30s, ( 1)30s, EST-SSR  35.50%,
72°C 45s, 72°C 7min, SSR EST-SSR  2.28% ( 1)
% 1 EST-SSR 3|4 AY451E
Tab.1 Distribution characteristics of EST-SSR of S. constricta
EST-SSR EST-SSR (%) EST-SSR (%)
5 49 15.96 1.42
22 114 37.13 3.30
46 109 35.50 3.16
22 28 9.12 0.81
7 7 2.28 0.20
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EST 140
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, AAAT/ATTT @ 80 §§§
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Tab.2 The major motifs and their frequency in EST of
S. constricta 1 EST-SSR
(%) Fig.1 Frequency distribution of the EST-SSR based on the
AT/TA 21 50 42.00 number of motifs
TG/CA 9
2.2 EST-SSR
AG/CT 8 .
Primer3 s 267 SSR  EST
AC/GT 6
TC/GA 6 , 307 EST-SSR
AAC/GTT 15 114 13.16 40 EST-SSR ) 8
ACA/TGT 13 DNA , ) 5C
TTG/CAA 12 , 40  EST-SSR
ATG/CAT 9 29
TTA/TAA 9 72.5%
TAT/ATA 8 , 14
TGA/TCA 7 C 3, 35%,
AAG/C 6
B 48.28%
AAT/ATT 6
2.3 EST-SSR
TTC/GAA 5
GAT/ATC 5 14 EST-SSR
AAAT/ATTT 12 109 11.01 40 ’
AACA/TGTT 8 4 61 ,
TTTA/TAAA 8 2—12 ,
AAAC/GTTT 8 44 12 (YC-30),
TATT/AATA 7 2 (YC-8), 130—200bp
TTAT/ATAA 7 (H,) 0.569,
ACAT/ATGT 7 (H)  0.490, (PIC)
0.449 PIC : PIC<0.25 ,0.25
’ ) =PIC 0.5 , PIC=0.5 (
EST-SSR , 2009), ESR-SSR
, SSR ,
( SSR
)
EST-SSR 3
, EST-SSR 30bp EST-SSR ,

EST-SSR
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£3 HEFHHESMEST-SSRIIMFIRSH
Tab.3 Characters sequences of some polymorphic EST-SSR in S. constricta
(5'—3") (5'—3" ()
YC-1 (ATCT)5 CGTTTTGAACGTTACATTGTT TAACTTTCTCTGCAGCTTGAC 133 54
YC-3 (ACAT)3 TCAAATTGTGATCCGTACTCT CACCATTACAAAACATCACCT 148 54
YC-8 (AAAGT)3 CTCATAAGTACCCCTGTGCTA AATACCCACGTAACATTTCTG 150 56
YC-10 (TTTAA)3 CTATAAATGGTGTCGGTTTTG TAGACCTTCGAACTGTTTGTG 160 55
YC-11 (TACA)4 ACCAGTTTGTGTCTGCATATT GTGATAACATTTGTCACACCA 150 54
YC-12 (TTAT)3 TCAAGAGATTTTACAGCAAGC AACTGTGTCAAATGGTGATTC 148 54
YC-13 (AAAC)3 TGGTAATGATTGAAAAAGTGG TTGGCCAATATGATGTACTCT 170 53
YC-16 (TAAA)3 GGCCTATATGGTGTATGTTGT CATGCATGTTATTTCTTGTCA 171 54
YC-20 (TGT)4 GTTGTTGTTTGTTGCTTTGTT AAATATCCAATGACTTTGCAG 175 52
YC-24 (GATT)S TCCTTATCAACTTCACAGTGG ACTGCATTGCCATATAATCAC 155 55
YC-27 (AAC)S CCTATAATGTAGGTCCGGTCT CCCATAAGATGAGAACAGTGA 142 57
YC-30 (TGTC)3 TATGTCTGTCTGTCTGCCTGT TCTGAAATATAGACGGACTGG 167 57
YC-33 (GACA)3 TAAAGAAAACCGAACACAGTT TTTTCAGGAATTTACAACAGG 148 52
YC-35 (AC)8 GAGCCTGATCTATTGCCTTAT TGAGAATGTTTCTTCTACAGG 145 55
&4 IRIBT@ERHK EST-SSR ARt ER
Tab.4 Summary of statistics for Yueqing Gulf S. constricta population with EST-SSR analysis
(N.) (Ho) (Ho) (PIC)
YC-1 3 0.694 0.387 0.353 G0309043.1
YC-3 3 0.692 0.3103 0.288 G0309023.1
YC-8 2 0.617 0.375 0.304 G0308992.1
YC-10 4 0.600 0.337 0.308 G0308934.1
YC-11 3 0.868 0.629 0.557 GO308851.1
YC-12 4 0.794 0.3776 0.333 G0308900.1
YC-13 5 0.487 0.572 0.533 G0308860.1
YC-16 4 0.678 0.651 0.591 GO0308806.1
YC-20 5 0.410 0.474 0.429 GO310715.1
YC-24 3 0.789 0.258 0.242 GO309511.1
YC-27 3 0.666 0.486 0.438 G0309427.1
YC-30 12 0.179 0.850 0.834 GO0309357.3
YC-33 4 0.461 0.440 0.413 G0309218.1
YC-35 6 0.025 0.710 0.662 GO0309189.1
4.4 0.569 0.490 0.449
EST cDNA ( ( ,2008) (Wang et al, 2009)
,2010), NCBI  EST , ( , 2010) EST-SSR 3.84%
EST-SSR 0.60% 3.69% :
( , 2008; Wang et al, 2009; SSR
, 2010) 5269 EST EST
, Unigene3453 ,
(singletons)2837 (contigs)616 SSR , NCBI
EST , 267 EST EST R EST-SSR
307 SSR R 6.83kb 1 SSR ,
SSR 8.89%, R (
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’ 14 4 . , 22(1): 15—
SSR (48.28%) v
’ ’ Botstein D, White R L, Skolnick M et al, 1980. Construction of a
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SSR (4.4) polymorphisms. Am J Hum Genet, 32: 314—331
SSR (10.0) (Niu et al, 2008) Eujayl I, Sorrells M E, Baum M et al, 2002. Isolation of
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3) EST , cDNA Jia Xiao-ping, Shi Yun-su, Song Yan-cun et al, 2007. Develop-
(Varshney et al, 2005) ment of EST-SSR in foxtail millet (Setaria italica). Genetic
Resources and Crop Evolution, 54: 233—236
i Metzgar D, Bytof J, Wills C et al, 2000. Selection against fram-
> shift mutations limits micorsatellite expansion in coding
EST-SSR ( , 2003; Nicot DNA. Genome Res, 10: 72—80
et al, 2004) SSR , Nicot N, Chiquet V, Gandon B et al, 2004. Study of simple se-
EST-SSR ’ quence repeat (SSR) markers from wheat expressed se-
quenced tags (ESTs). Theor Appl Genet, 109: 800—815
(D) : () Niu D H, Li J L, Liu B D, 2008. Polymorphic microsatellite loci
/ , Saha for population studies of the razor clam Sinonovacula con-
(2004) ; (3) EST stricta. Convser Genet, 9: 1393—1394
; (4) EST Poncet V, Rondeau M, Tranchant C et al, 2006. SSR mining in
coffee tree EST databases: Potential use of EST-SSRs as
’ markers for the Coffea genus. Molecular Genetics and Ge-
SSR » EST-SSR nomics, 276: 436—449
> Powell W, Machray G C, Provan J, 1996. Polymorphism revealed
, EST by simple sequence repeats. Trends Plant Science, 1: 215—
, EST SSR 222
cc >3 ’ EST-SSR Rassmann K, Schlotterer C, Tautz D, 1991. Isolation of simple

sequence loci for use in polymerase chain reaction-based
DNA fingerprinting. Electrophoresis, 12(2—3): 113—118
Saha M C, Mina M A, Eujayl I et al, 2004. Tall fescue EST-SSR



1 : (Sinonovacula constricta)EST-SSR 137

markers with transferability across several grass species.
Theor Appl Genet, 109: 783—791

Strauss W M, 1989. Preparation of Genomic DNA from Mam-
malian Tissues. In: Ausubel F M, Brent R, Kingston R E ed.
Current Protocol in Molecular Biology. New York, John
Wiley and Sons, 221—222

Temnykh S, DeClerck G, Lukashova A et al, 2001. Computa-
tional and experimental analysis of microsatellite in rice
(Oryza sativa L.): frequency, length variation, transposon

associations, and genetic marker potential. Genome Res, 11:

1441—1452

Varshney R K, Graner A, Sorrells M E et al, 2005. Genic mi-
crosatellite markers in plants: features and applications.
Trends in Biotechnology, 23(1): 48—55

Wang X, Song B, Qiu X, 2009. Development of EST-SSRs in
scallop (Patinopecten yessoensis) from sequence database.
Conserv Genet, 10(4): 1129—1131

YuJ K, Rota M L, Kantety R V, 2004. EST derived SSR markers
for comparative mapping in wheat and rice. Molecular Ge-
netics and Genomics, 271: 742—751

CHARACTERIZATION, DEVELOPMENT AND UTILIZATION OF EST-DERIVED
MICROSATELLITES IN SINONOVACULA CONSTRICTA

LIU Bo, SHAO Yan-Qing, TENG Shuang-Shuang, CHAI Xue-Liang, XIAO Guo-Qiang

(Zhejiang Mariculture Research Institute, Wenzhou, 325000; Zhejiang Key Laboratory of Exploitation and Reservation of Coastal
Bio-resource, Wenzhou, 325000)

Abstract
CAP3.0 software. After assembly, a total of 3453 non-redundant EST sequences were mined and yielded 267

A set of 5296 expressed sequence tags (ESTs) of Sinonovacula constrictaa from NCBI were screened using

non-redundant sequences which contained 307 putative SSRs accounted for 8.89% of the total number of EST sequences.
This is equivalent to one EST-SSR per 6.83kb of sequence. Di-, Tri- and Tetranucleotide repeats EST-SSRs were dominant,
counting for 15.96%, 37.13% and 35.50% respectively. Forty primers were designed for partial EST-SSRs and used for
PCR amplification with 29 primer pairs showing amplifications while 14 were polymorphic. These were used to conduct
SSR analyses of genetic variations of the 40 individual samples of S. constricta collected in Yueqing Bay. A total of 61
alleles were detected, with the number of alleles ranging from 2 to 12. The observed heterozygosity (H,), expected het-
erozygosity (H.) and polymorphism information content (PIC) were 0.569, 0.490 and 0.449, respectively. All of these pa-
rameters indicate that the S. constricta of Yueqing Bay rich genetic variation.

Key words Sinonovacula constricta,

Expressed sequence tags (EST), Simple sequence repeats (SSR)



