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FEE, TEN,

2 A,

HER', KEE

(L RIEWPERA AR A SHAER 1T KiE 1160235
2. P EBREBERFEDIE I, IR H i 266071)

WE: A% AT 7 KA g7 fosmid X E Kosm Ml J7 3k 4%, & % Al TRF &2 7 38 )7 7] 3k 17
—WELZ TN 2 WA EL SSR LK, 4 5 &£ H 2 SSR F 7| F M 4 1k =F X & 1 50 *t 5]
WM E LAFESN AN KEGHERERATEERE N, £RET,EH 17 4 SSR &
EERRLEE, FHEEBN,) FHN4, ARFLEELE(N,) FH42.82, FHLaEN
MAE(H,) fn 2 E (H,) 25 5 0.3959 10.628 8, o 11 NLAWLARBREEE
(PIC)EHATO5, EH 9N ELEH, EANKEFHERZELEMB 26 ML A
0.25<PIC<0.5, 7 #JF % &L &, x* # % f it Hardy-Weinberg F f#, £ Sequential
Bonferroni % IE J& , & DEC_1 PL4h, H At AL & 477 1 & T % . - SSR [f 2T 10 000 bp 1y 3£ A 41
T Wy %% 4 & & 3t 5 NCBI 8y nr £ blastp 47, £ 13 K L E J7 7| kA5 3% 9 09 A0 x &

B o e i o

REW: KHY; BRELZFF,; AFA; RE LSS

hESES: Q786; S917.4

K405 ( Crassostrea gigas) MR AR,
& B AR 3 ¥ 17 ( Mollusca ) . i 6l 44
( Lamellibranchia) | 3 J V. 4¥ ( Pteriomorphia ) . ¥
¥k U1 H (Pterioida) 4 WiHEl ( Ostreidae ) , &—Fh )
TR, Tz o0 A TR AL T X, P
IREESE E R TR, AARENE M E, i
FAO %t if, 2008 4 it 5 4% Wi 5% 56 7= & K
4164 010 t, FFEHLW7 7= 5 335 J7 ¢, KA W5 2=
17 15.6% o HAT, A5t [FAE T i & 5 Fr
R E BRI, A5 A AR R H R, RS
BRI J AL Wit 1L ZAEVEDE ST B AR K
PRI PO YRR T R AR LR
iR RS2 T VUK R IR A BT R S
LA A RGER

TR A 32 SR T 5 E 42 7 41 (simple
sequence repeat, SSR)'*' | EF B EmR . 26
P I T 65| 4 I 7 S A

Wi BEEE:2011-02-12 1&[E] H #3:2011-05-06

XEFRER A

PR S R 5 B B T K S i it
B REE T T4 5 10 B A bR AH 7 B 2
DIREA TR E 0 e e iR g o
gz s a1 3t GenBank [ EST-SSR
HEFTOE , RIS PFE LBRIUAR G155 130 &5 1L
RFRIRIFH], H 20 4~ EST-SSRs tricxf 3 4
Wi R R IA T4 43 B BT, A 5 21 I 25 O 5
i PEIR A B E A, o 4 AR JE 0 S5 7 5
TS AT 6 da Rt L , I 7 A 2T RE
SSR ARICAHT T 10 AR E 5 4 1) a8 AL 2 FE 4
FHEARE] 35 1% 431k , Hardy-Weinberg - (HWE )
LA AU P 28 40w B AT, YU 2T
AFLP F1 5 M D EFRICRT 4 A FRFEBEAR AT — A
SR BRI T T 38t A% 22 50 M, e BRAE P Bo i B
R E AR SEAIE R BCH |, T2 X
BB {37 5 JE T I RS T BE N A ¢ . REECE 21
HRIE T 2 PNHEG 26 MR DR BT 8 0 E

FHWE [} F I =" R SR A S ) (2010CB126402 ) 5 [H 58 [ SR B2 £ 4 T 5 00T H (40730845 ) 5 [6 5228 45 1EAT Ml (4R
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B RS % fE K ML, HUBERT 45" i i 102
A~ SSR FRIC AT 3 NG A0 A HH T AL E I A
PRI 4T 88 MRIC, 5 75 616. 1 M, M1 [ 3%
f135 86 MRIC, B3 770.5 cM, 43K IE, 7] ik
I KA W A B A B 10 A JEBURERY 23 A5 . 2009
4 HUBERT %" SCBEH 56 /> TLAARiC FITEH
BESEG 7 A = AR WG R R AT 5 2R E A,
MSE T P AIPRIC S5 5 2280 B

2010 4£ 7 H 31 H, [ BF2 BE 1 PERF ST T
FETT 5 B AT AL D AL 0 R 2 ) 58 o PRl
KA 175 PR 2L 7K T T AR R TR S Rl PR
HEi R AT, B GAER I IT BSR4
PEF UL IR . AL AR T fosmid
SCPEIN 8 SSR FF K, 9 F —25 A SSR i
28 He A

1 BPR A

1.1 SSRE|¥YIHE

JP 3 kR AedE ik SSR A% & 69K IFE K
JIT FEASCHE S A A g 5 1R 26 fosmid 2R s il 7 ifr 5%
W5 %3 . H TRF( Tandem Repeat Finder) 4% {4
53 M fosmid J¥51], —fJE SSR [ A bn ity H AL
ook R/ E A 6 I, I Pkik SSR WM EE K T
50 bpl ¥4l

K4t35 SSR 3| % it F) %K Af Primer
5.0 Fl1 Oligo 6.0 7£ SSR Wity 3 51 £ 5F X P 511
FVE 519, 519K 18 ~ 25 bp, GC & i 40%
~60% , AR A TR IRA R
1.2 DNA HmHIRES4E

T 48 HBF Az AT W5 A 7 L, SR AR

AT Bl vk PR IBCH L ) 4] DNA, H]
1. 0% By NEHHEE IS R VA DN iy 4 B i) DNA T &,
RSN BT 2 DNA ¥, —20 CAR
fEg5 Mo 5 DNA TAEW AR EE 2 30 ng/pl,
4 CIRAT
1.3 <HEHHEIE SSR 4L S 4

JeH 6 ~8 AN EFAE K45 DNA X BTG 519
T ARG T HAEA . 15wl ROV AR R A
20 ~ 30 ng DNA 0. 75 U Tag DNA X & . 10
mmol/L dNTP,10 x PCR Buffer,100 wmol/L 5|¥]
PCR EH %58 N 94 C 4 min, 94 T 40 s, ik
BJGREETR 30 5,72 C 30 s, 3L 35 DMFER, JHERLS
HJ5 72 THEAH 10 min, 10 CLRAF, ¥ ™Y 4

12% [ARAR M B DI TRE G BE I FELTK , GelRed %26y,
2 4k

2.1 AKHHRE SSR i S B & A HEHEN

SR B AT 50 4> SSR v S BT K
FHEAERTE 12 ~ 16 bp, o7 i K112 40 bp, o —
B RILTTHY 20 HE S . 55 Hh S S AR e i i
FEH TG (CA) 15 AR i 18 W W 68 i ( Anguilla
australis) "> ({3553 FE D4 41 SCE TR 9 SSR ARic
A BE I 485 2R — B (48 73 1 52 OB 10 1k
PITR) o AT ikt 2 30 )R TRk
BT, K IR SSR BE 7 K KT 20 bp I 2235
B, AR 12 ~20 bp if 23850 55, K AL
12 bp DT B 22 2P AR BORR v, AT 0 A 5
B KR Z % SSR i i BA v 5 22 254, DECO6 _
47T BABEZ S,
2.2 <445 SSR 5| ¥ %k 45 SR

FEWI T 285 R rp, He A 22 XF 514 B 1 2%
W, A XF 51 Wy 7= ) /NS B B R BOARRF, A 22
100 bp LA b EHA 24 X519 M T B R BEAR
B, FHerp 2 X5 [ s B0 7 ) B — 2l , 5 X514
AR 3G 0 B #5007, 2 50 i g 45
RS, A 17 X% SSR 5 Y 7E B A= A b 4 3
hTRSE E W) DNA H B R BOTAEAS Al 3
B AN AL R B 1Y) 22 25 1, BBV A X A 0 B 2 T
RHEAT R P (R 1) 6
2.3 BFAKYUREEE 17 4 SSR L= 4R

JH PopGene H {44t 114 A1l TR Ao A 1 55
1 BL[H %5 (observed number of alleles, N, ) , 7 % 5F
v FE R (effective number of alleles, N, ) , WLl 4
4 (observed heterozygosity, H, ) , Yl 21 5 & &
(expected heterozygosity, H, ), 2 & 15 & & &
( polymorphism information content, PIC) (£ 2)

Z 55 RS 5 (PIC) 2y 5 B S S 1Y
FEEAERR . AT, 17 4> SSR i & Y
11 A8 PIC{HIR T 0.5, 4 49 A5 HE
T AR W B A B A5 A% S5 A 1) 43T 56 Ao
A 0.25<PIC<0.5, W ELENSH, N,,N, ,H,
N H, 2568 S WA 5 15 22 R0 BB O BE R
R . N, SO AR G5 AR AR S RN —
FabR , S50 FE I TERE (A 23 A 4 & RS
ERNEI N, o AT, N, B0 4N, P
% 2.82 H, Fl H, 53513 0.395 9 F10.628 8, x°
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6, 56 ili 71 Hardy-Weinberg - 7, Xf 25 2% >Rk H]
Sequential Bonferroni 15 IE , 4% 5 {2 78 76 K 41 5 B
A REAR TR DEC_L RIS, Hgx o7 s ATt 5 - A
2.4 17 4> SSR {i HHYEHIHRIC

Hg 3k Be5 TR 7 51 /2 NCBI /3t #£ 47 blastx

S3HTIE & BLIC FHAEDLC, ¥ SSR B3z 10 000 bp
DAL AT AL 9000 £ 2 % 2 18 3k 45 NCBI 9 nr J2
blastp 4347 , HA 13 Ziet T B )3 4] 345 7 0 11 AH
FEEH M IIREERE (£ 3) .

F:1 17T BESIMFEINER
Tab.1 17 pairs of SSR primer sequence

BLA ERFI 5191751

locus repetitive sequence primer sequence
DEC06_1 (TA)8 CACCAGATTGATGGTTTGAACAGA CCAAGGTAATGGCATGTAGCAAT
DEC06_4 (AT)6 CGACCACATACAGAGAAATGTGA ATCCAAGACGGAACATAGGTAA
DEC06_7 (TA)6 AGCTAGATTGATAAGCGGATGGA AAGTGACTAATACACGCAAAGGG
DEC06_8 (CA)6 CCAGTGACTTCAAATTGGTTTCC TTGCTAGTGAGACCACTGATTGA
DEC06_11 (AG)11 GTGCCACATTTCCTGTGTTAT ATTCAGGGACTATCTGATTGGA
DEC06_12 (AT)7 CAGATCACAGCGGATATGTAGGA GAATTTGTTCCTTGCCCATTGTC
DEC06_13 (AG)6 CAATGTATAGCTCAGGGAAAGAGG GCCATTACATAAGTTTGCCCATC
DEC06_19 (AC)6 GCTGTCTAAACCTTACTACACAAGT TTTAGTTGCTCAGGTGAACGATG
DEC06_29 (AT)7 CTGCCTGCTTCTTATTACCCAAG GTAGGAAACGATGGAAAGCCAAA
DEC06_31 (GA)8 TACTCGCTTAGGAAGTGGTGTTT CGAGTCACAGCTCGGTTTAATTC
DEC06_32 (AT)7 CAGGAATACCGATGTAGAAAGT ATATACCGACGAATACGGAAGA
DEC06_34 (AT)8 GACACACCGCAAATCTGTCATC CATACACGACTCTTCCGTTTGG
DEC06_38 (CT)7 TGTTGCGTACTAGCATATCTCCA CCTTGTGTTTCATTAGGAGTCTACAG
DEC06_40 (AC)7 CTCTGACAACAAGGGTGAAGGG GGGCACTTTGTGAAAGAAATCATAG
DEC06_43 (TC)7 ACCTTATCTCTTCTCAAGTCCT GTTCAGTCAGGTGTAACGAAATAG
DEC06_46 (GA)8 AAGGGAAAGCCCTACATAAAGGT CCAAGATGGCCGTAAGTAACAAA
DEC06_47 (TC)20 AATCCAAACAGGCATCTCAAGTG GCAAGAGAGAGACAGAAAGAGAG

F2 KYEUREFA B SR Hardy-Weinberg &R0
Tab.2 Genetic diversity and P-values of C. gigas wild population

17 15 locus N, N, H, H, P PIC
DEC_1 2 1.967 7 0.461 5 0.498 2 0. 641 644 0.370 857
DEC_4 2 1.777 1 0.229 2 0.441 9 0.000 722 0. 341 668
DEC_7 4 3.474 5 0.521 7 0.720 0 0.017 639 0.659 704
DEC_8 4 3.100 4 0.553 2 0.684 7 0.000 259 0.615 627
DEC_11 6 4.322 9 0.574 5 0.776 9 0.006 625 0.615 054
DEC_12 5 3.0355 0.378 4 0.679 7 0.000 000 0.488 129
DEC_13 4 2.227 8 0.172 4 0.560 8 0.000 000 0.470 838
DEC_19 4 2.045 7 0.179 5 0.517 8 0.000 000 0.621 227
DEC_29 4 3.112 5 0.522 7 0.686 5 0.001 961 0.731 051
DEC_31 4 3.038 5 0.446 8 0.678 1 0. 000 262 0. 622 869
DEC_32 4 2.965 3 0.916 7 0.669 7 0. 000 000 0.598 673
DEC_34 4 2.122 5 0.479 2 0.534 4 0.000 000 0.482 623
DEC_38 5 3.7851 0.186 0 0.744 5 0.000 000 0.688 691
DEC_40 5 3.049 0 0.468 1 0.679 2 0.000 000 0.612 819
DEC_43 3 2.101 2 0.020 8 0.529 6 0.000 001 0.431 087
DEC_46 4 3.589 0 0.425 5 0.729 1 0.000 000 0.669 195
DEC_47 4 2.224 9 0.194 4 0.558 3 0. 000 000 0.503 181

SEH{E mean 4 2.820 0 0.3959 0.628 8 — —
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Tab.3 Functional annotations of 13 SSR

(¥ T g Eff By

locus functional annotations E-value accession no.
DEC06_1 Az % Hr Ly 1T ( germinal centre kinase I ) 9.00E-143 NP_650596. 1
DEC06_7 il . 15 GA16498-PA Hif 2. 00E-50 XP_974849.2
DEC06_8 Hox % H : LIM/homeobox protein Lhx2 6. 00E-74 NP_990220. 1
DEC06_13 PR F /05 AH % 45 H (vacuolar protein sorting-associated protein ) 0.00E +00 XP_002427738.1
DEC06_19 ] 2 B R A8 432485 3 A( glucose inhibited division protein A) 5.00E-98 XP_002423494. 1
DEC06_29 ALY — 718 F iz T (organic anion transporter) 0. 00E +00 XP_002433182.1
DEC06_31 T BNE 42 A 4548 1 (T4 ( chlorophyllide A binding protein precursor) 2. 00E-07 XP_789199. 2
DEC06_32 28R 5L [ #5923 [ ( mitochondrial solute carrier protein ) 1.00E-57 ABF18426. 1
DEC06_34 W — AR B 5.00E-104 XP_001198541.1
DEC06_38 p/rac SRR [FF 18 (rho/rac guanine nucleotide exchange factor( GEF)18) 7.00E-36 XP_002192527.1
DEC06_40 HE T8 s B AR 15 $EME 85 B (Sodium leak channel non-selective protein) 0.00E +00 EFN65909. 1
DEC06_46 PREDICTED : 2% R JR & ik i ( kynureninase-like ) 1.00E-151 XP_002937401. 1
DEC06 47  —FEi% 7 1 : BRAFLDRAFT 120093 0.00E+00  XP_002606640. 1

3 W PICIH>0.5 HAREZSHELSE, HELT

AW FEAEAR A A5 B AR A P R B, 5 X519
FUAE B SRR 8 U B M b 3 =, R
I3 ATC PCR P24y, 1 A D JCRL 51 W15 AT
EA AL 095 B 2B 4 4 o & B DEC_12 | DEC_13,
DEC_38 \DEC_A7 {71 JCRL A5 v [, 373 o7 ki
TS e RS BRI SF AR N o X UL
SR Z AR A% T AT SIAR FLA, Sl TN
B I) FUE BA R RS 7R R A 18 K ke
AR5 A RE 2 K AR AL, 514 37X
AR BT EMI FL AL X, A] BE 2 H LR 2> 1A
JGPCR =M BLR o 21 P S5 07 3 R JRE 22 K
I, 2 R B A v e PR 9 094 255 1 S o7 i P ) B
G GBS OB R A R Rk
TR SR FE N4 25 3 T SO B DR 7 U R

13 ZRBCTLR S B 10 000 bp A R 28 15
0 %) 4B 2 1 d 55 NCBI ) nr J% blastp 23473k
FROIRETERE , 45 R AR, SSR AL i 5 KAWL K A
TR HRACI A S R A SR, T AR 4 AR
IrFhRice BN Hox 8 B 7 D2 B HL A M 1L
EVEE RS EEAEA IR R R
AL, RIREMEE N AN R i 3258
Jee 00 2 TR A S v 2 % L s 30 3 ) S B AL
XoF A T A 8] A P A 2 T 47 7 A B R T
WA —E5E R B B RS, X RS R
PRABRBA K o

AWFTEGH LR 17 A SSR ff g 11 ALk

FAEWG SSR A7 3 1 Z2 A PEHEI , 4 I 7] B8 5 1 4L
Wi A B i = A2 S A G R 5 K % Hardy-
Weinberg 5341, 45 Sequential Bonferroni 4 1F
Jei Bk DEC_1 Y547 @25 D 25 41, B 07 ped i) ik A 22
O3 AT AN ) R Al 5 A4 o 3K ] R fh T I AL A
TEHE AR EAR S RERAE D 5 A PERAZ L7 B
G BIR JKARTS Y ] H AR S BR BT Ry U8 5
HG FIFRFAREAR B = P BT O 4P 548 B, B KA
WA RIS 5 PR A 30 e A 1 BRI A 4k, 3
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et al. Genome fingerprinting by simple sequence
repeat ( SSR ) -anchored polymerase chain-reaction
amplification [ J ]. Genomics, 1994, 20 (2 ).
176 —183.
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Development and analysis of 17 SSR from
Crassostrea gigas fosmid database

LI Hui-juan' , QI Hai-gang®, LI Li*, YAN Xi-wu'* , ZHANG Guo-fan®
(1. College of Life Science & Technology ,Dalian Ocean University ,Dalian 116023 , China;
2. Institute of Oceanology ,Chinese Academy of Sciences ,Qingdao 266071 ,China)

Abstract; Pacific oyster( Crassostrea gigas)is a widespread, delicious and nutritious species and is of high
economic value. The codominant molecular microsatellite marker ( also called simple sequence repeat, SSR)
complies with Mendelian inheritance principles and is a powerful tool for analyzing population genetic
structure , breeding and constructing genetic map because of its highly polymorphic and accurate genotyping.
Sequences used in the study were obtained from end sequencing of fosmid library of the C. gigas. TRF
software was used to exploit SSR loci with dinucleotide repeat,and 50 pairs of primers were acquired based
on conserved SSR flanking sequence. We did preliminary screening in eight individuals and 17 of the above
50 primers were proved polymorphic. These primers were then screened and verified in a wild population in
Qingdao, Shandong Province. Of these loci, 17 showed polymorphism. The average number of allele (N, ) ,
number of effective alleles (N, ) , observed heterozygosity ( H, ) , and expected heterozygosity ( H, ) was 4,
2.82,0.395 9,and 0. 628 8, respectively. Among these loci, polymorphism information content( PIC) of 11
loci was more than 0. 5, and 49 alleles in total were suitable for C. gigas population genetic structure
analysis. The other 6 loci was moderately polymorphic and 0. 25 < PIC < 0. 5. Through estimating the
agreement of Hardy-Weinberg principle ()" test)and Sequential Bonferroni calibration, we found that all loci
except DEC_1 deviated equilibrium, suggesting that the growth and frequencies of genotypes of C. gigas
changed. Blastp alignment analysis of 10 000 bp flanking sequences of SSR loci in nr database of NCBI
showed that 13 linked gene sequences were development or metabolism related and can be used as molecular
markers. The present results indicated that the development of SSR molecular marker based on the fosmid
library can effectively remedy the predicament of lacking SSR markers of Pacific oyster to provide basis to
protect and utilize the genetic diversity of this species.

Key words: Crassostrea gigas; simple sequence repeat( SSR) ; genome; genetic diversity
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