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1< 4 85 ( Crassostrea gigas ) il T 2 52 B& R IE
DERFESH

= # KERHE
(PEBFREBKFELFTFBESIERE HLS  266003)
CHARIERFERFHE WS 981-8555)

RE KR A EREBEFPCRFEZ, AKHE DNARE AR XEF RELEFELHNK
TEFFIWMHMETE, EEXH AFEH00 M0 EEP SOATRAFELALKSUE
MM EEFT,EF 4 M20.5%)EHEMNMER, T UH#AFTIHRIT, 2 M2 B EF
A3MAPHAMIERT, A ERBFENTLELR. EaRABHWRIEFI T, T4
Bl 54.7%, F 2 At 520.8%,84WE5245%. RFEHPHERAWCAELEETLH  ARNE
#] CT .ACT,CGCA .CACT .GACT.GCAC.CCTTA f1 CCTCAWEE F 9, I EFEAMTE S
PHES—30KZE,ET1.7%, ZREH 60 K. RAXFHENKHYE(CA), EEHTEXE
WhUEF AL KoM T EFi0REH 8.

e | S S A L e

TESES QIS5

i TR #R1C, IR R A STR (short tandem repeat,
HREREE C, BEZEYREZ LY ERA
FEEFERN2—6 TRERNAASPKRERF
5 (Zane et al, 2002). T TR 20T T 2
HAF HEAZENFE BRLERTEE
BHBNEE 5T PCRY SR, BRI
ZHHATERMEYFEORFR N EEES
fr GRS E G8E 2T EITF B R W
3 (Knapik et al, 1998; Hall et al, 1992; Holland,
2001; Li et al, 2003, 2004) .

K419 ( Crassostrea gigas) , TR K 4 45,
EHA FREEEKET CREEOEEENE,
N AT FARICH B R R R SRR T
LA R B Sh 4B R MG LY B e 2 30 38 7 1 %)
Kq’i%fﬁﬂgi&??Tﬁ%(Magoulas et al, 1998;
Huvet et al, 2000; McGoldrick et al, 2000), X
FHRFEREAVGESGH DNA FEEEAA

Bk gk @/ BREREE R, B EAE
BEEFINEZTRERAETRE LR, R
FTERRAR A R M B 0 TR R A b &
BEABRMRFEMMIEFS ., XA EH’T S
BAREME. A THEEEM LR EHEE, R
EREM T FEREENM T A S, Bt
VTFENERSEBREAM R RN TR &K
DEFE. EEX,EAMRE 75 P 5k (0s-
trander et al, 1992; Takahashi et al, 1996) Fl %= 32
B (Kijas et al, 1994; Refseth et al, 1997) ¥ &
MUREEEEAR. R KA TR RS
Tk EE R MBR R T EFEE & K45 cA
HEMTEFS M T EFS R HIT T
g
1 #REFZE
1.1 K44 DNA g9 X

DNA MR H BAERBEZNEM 1 R4 15
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AR, BYEL 100mg ML AL BIERE T
0.7ml F 3 3 22 tp % (6mol/L urea, 10mmol/L Tris-
HCl, 125mmol/L NaCl, 1% SDS, 10mmol/L EDTA,
pH=7.5)9, il A 3541 & (4§ K (20mg/ml),
ITCH—%., FAER ARG (1) MERNY,
REBEHTIRE,REEHT TE (10mmol/L Tris-
HCl, Immol/L EDTA, pH = 8.0) #, A RNase
(20pg/ml) 37 CALFE DNA B 1h, R G AR B/ &
D7 IR B 1T DNA 2tk
1.2 DNAHL . FEBRSBEMEELER

F Hae [l #1 Dra I (%% 150 U)7H fk DNA 50pg-
B P 1E 2.5% NuSieve GTG FRfiGHE BE K (3£ H
FMC Bioproducts SNED) o Yk, U R A 300—
1000bp DNA H EX A BE M , Bl DNA [=150a 9] & (QI-
Aquick Gel Extraction Kit, #%[E Qiagen 72 ®]) UK .
FI DNA #8A 0 & (A A E4 YA 8 )% DNA K
B (1ug)5 EcoR 1 -Not | -BamH 1 i3k (HAE
YA ER . AR REIUREILWE DNA K
B HEHE T 20pl K d,
1.3 B#FI S EMERES PCR

#% 0.6ml MagneSphere® % B 35 1 Z N % 5ks
(Streptavidin Paramagnetic particles, EEHEREHK
ANE) BEE T 300 B 5 x SSC (1 x SSC =
150mmol/L NaCl, 158 mmol/L¥7 & #% 4h) v, 3t fin
A 300pmol 4 ¥ Kt il M F K H B R &
5'-(CA),,GCTTGA-biotin, ¥R FMIKE £ E W T K
& Smin J& , 5 x SSC Mk 3 I, FHF B A 56 C100u
By 2% A2 7 W (0. 5mol /L NaCl, 4% T Z. % 8000) .
DNA K B (20p1) 5 80ul M4 R WIR &, T 95°C
DA Smin 8 H AR PR, DG I 2 @R E W, I
F56°C {4 & 20min, R J7 7 = IR A 200ul 2 x SSC
PR TR 4 YK.30°C 200p] 1 x SSC vht 4 K., E
BT A 500 0.15mol/L. NaOH , i & 20min,
BREVEBE E® DNA K B, BRERZK, N A
5.5ul 10 x TE. 3.25ul 1.25mol/L Z. B& ¥ I ;- 75
W . FH PCR /4 #hi kA% & (QIAquick PCR punfi-
cation kit, 72 [ Qiagen 2 H] ) #i{k DNA, & T
50 TE 2 Wi o

PCR {& % 50p1, & 5ul DNA, 1.25U AmpliTaq
Gold, 5ul GeneAmp 10 x PCR Zrh ik (£ H PE &
® ), 0.2mmol/L dNTP, 1I.5mmol/L MgCl,,
0.6pmol/L 5 3% 3k J¥ 51 5] ¥ (5'-CGGCGGCCGCG-

GATCC-3"). 95C ¥ 1lmin, 85 94°C 1min ,
63%C tmin, 72°C Imin, X H#HIT IS IMHEH,KE
72°CHEf# Smin, PCR 7 #) F PCR 4 fb i 7] &
otk .
1.4 PCRIERERTHE

E4ifb i PCR =4 Noo I LS, 1A F
pBluescript 1T SK( + )& {4 (3£ [E Stratagene A H] ),
SRI5 & 45 A XL1-Blue MRF' #8 /X% A 4 i (£ E
Stratagene 23 & ) . BombHBRZSMMpmERA T
PRI IPTG (10041 10mmol/L ¥ ¥ ) A1 X-Gal (100pl
2% AT EFHE(100(g/ml) LB FAR L,
3TCHEFAR -
1.5 &BRHIEFAEREERN PCRIFik

AW A A @&, %A 100 B
10mmol/L Tris-HCI(pH = 8.5) #,95°C I 10min,
SIE T ACIRB R ZAIE PCR N AR . ff
AT Yol B8R, B8RS (T3 #1 T7) Al — A
MERICH (CA) 54T PCRY 1. PCRIER
10pl, % 0.25U AmpliTag Gold. 1 x PCR buffer.
0.2mmol/L  dNTP, 1.5mmol/L MgCL, 5l ¥ &
0.2pmol/L, 95C M timin J§# 17 35 MY 8418
W, 8 — ¥ 94C Imin.57°C lmin, 72°C
tmin, £ J5 7E 72°C ZEf#f Smin, PCR P4 F 1.5%
TEAEREEE R AT R Ik, P AE W R R DL S
B4 A R B Rl DAHET O & B L RT3 A B
M. BHPE S DNA fH Qiaprep spin columns ({5
[ Qiagen 22 8] ) A fk , S8 J5 JH ThermoSequenase cycle
sequencing kit (3 [E % 579 W2\ 5] ) 7£ & H DSQ-
2000L DNA /54 ( B A& B A E]) b 38 47 3
¥ o
2 #R

2,1 HMIEEFRVIEERE

B 1 RAARACEBE B RAEMT
BonysAalyisg, B4 DNA @B H L.
FESBE . EAGEL BEAMDPERERT
FURY A By E br 0 B 1 BRI B IR B 5 R R W 3K
BE REHESNTEMEN DNA FRIRA, fiE
HEMLBFIAZ. KAWL ™ EERIEE
TSI 2 R IEEE RJE INA NaOH Bl [ & 78
Bsk bR BER AR BRPMES BB
W, R B 57 Sk PCR{T 22 ¥ W DNA Rk B %L
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Fig.1 The basic principle of microsatellite sequence

enrichment using magnetic bead hybridization selection

x1

§ JF¥ PCR =94l A B4k, PCR BT E L H M
SR A L b s 0 BA M SRR L SR S 4R BCRR T
7. [% DNA #E 79
2.2 KHIFHMIESENSERSH

FIH PCR ¥ 1E T (CA), & & UF 4 200 4
HEE%. Hh 67 MRMEB33.5% )4 T H&H
B&RU LY ¥4 RAARESA CAEET ;X
X 67 R ITIY, EREE 41 B (T
A EE BN 20.5%) A EERBEKRFTSH
ERFY, HEEZ P A ML 5, v ULk
TRl E(E DRI EEBERAET KK
FTSHMEETFH BEEEFIINMNBEXRRZ B
BRI REILT 5, Tk #1751 2Rt 3 D s B 1
TPERIIH A W2 MEBESNETER AT
R0 F 17T MHREBRNBRERZ FH.ENTE
(£ 19 MR EMETREHE A 6 LLT, 6t
ZURBMHTERY,

K IR Weber(1990) 8 1 /Y il T B % %1 43 K A
HE AT AR T 2 7 %) R 43 8 52 2 1 (Perfect) \ S
€2 B (Imperfect) f1 & & B (Compound )3 2, ¢
MM ITEREHBERATHNEERFIN . ATEM
MUIERAER 1 M EZ PN ERRH,ES
M D ENEARRMEZTIH 3 MATFHIEE
SOIEEIRG . ARBM 53 MR EREFF,
FEERM T AEL 20 1, 5 54.7%; RE4E/ 11
M, H208% BRI I13A4, 524.5% (K 1), &

KHIE(CA), EEXERMIET S

Tab.1 Characterization of microsatellite clones from the (CA) -enriched library in the Pacific oyster
T lkE MO EERFI(5'—3") 4% (Weber,1990) GenBank I/t 5
Cgl27 (CA) ;AA(CA)4AA(CA); Imperfect AB114042
Cgl36 (CA)yp Perfect AB114043
Cgls2 (GC)s(CA)TA(CA), Compound AB114044
Cg211 (CA)y Perfect AB114045
Cg229 (CA),C(CA),(GA) 5 Compound AB114046
Cg236 (CA)»CGCA);(GA),(CGCA),(CA)y Perfect AB114047
Cg248 (CA) 4 CG(CA), Imperfect AB114048
Cgdll (CACT)3(GACT), Compound AB114049
Cgd29 (CT)3(CA)y, Compound AB114050
Cgd3l (CA)5(CT) ,(CA)(CC(CT)y Compound AB114051
Cgd36 (CA)s, Perfect AB114051
Cgd59 (CA)p Perfect AB114052
Cg52 (CA)AA(CA) g Imperfect AB114153
Cg87 (CA) g Perfect AB114154
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R RLERIFHI(5—3) 732 (Weber, 1990) GenBank /it &

Cg829 (CA) Perfect ABI 14155

Cg958 (CT) Perfect ABL14156

Cgl60 (CA),—,(CCCA)STA(CGCA)7 Compound ABlL14157

Cgl72 (CA)s, Perfect ABL14158

0Cgl73 (CC'ITA),S(CCACA)JTC(TCGCC)J Compound ABl14159

Cg337 (CA)yy Perfect ABL14160

Cgd? (CA), Perfect ABL 14161

Cgdl9 (CA), Perfect ABl14162

CgSl1 (CA) s Perfect ABI14163

Ce614 (CA)x Perfect ABI14164

Cg659 (CA) g Perfect ABL14165

Cg79 (CG);(CA) 4 TA( CA),, Compound ABIL14166

Cg710 (CA)yg Perfect ABIL14167

Cg751 (GCAC)10A(CA){CG(CA), Compound ABI14168

Cg92 (GT)aG(GCT), Compound AB114169

Cg935 (CA) s Perfect ABL14170

Cg945 (CA),;CG( CA);TA(CA)gS Imperfect ABL14171

Cg344 (CA)sp Perfect ABL14172

Cgb12 (CA)5CG( CA)9C(CA)5C(CA)23TAT(CA)5 Imperfect ABL14735

Cg625 (CA)o Perfect ABL14174

Ce247 (CA), Perfect ABL14175

Cg647 (CA), Perfect ABIL 14176

Cg247 (CA)¢ Perfect ABI14177

Cg521 (CA),(CGCA), Compound AB084072

Cg326 (CA)q Perfect AB084073

Cgd28 (CA)»TA(CA)»CG(CA ).CG(CA), Imperfect AB084074

Cgd33 {CA);,CG(CA), GCLCA),GC( CA), Imperfect AB084075

Cg552 (CA)q Perfect

Cg623 (CA) ,CT( CA)GGA(CA) Imperfect

Cg538 (CA);sTAT( CA), Imperfect

Cg319 (CA)s Perfect

Cg919 (CA)TA(CACG), Compound

Cg632 (CA)y Perfect

Cg337 (CA)p Perfect

Cg338 (CA), Perfect

Cgl26 (CA)%TA(CA),;CGICA ) [mperect

Cgl68 (CA), Perfect

Cedla (CA) 3 AA(CA);AA(CA) ,AA(CA), Imperfect

Cg817 (CA):Q(CGCA)4(CG)] Compound

Cg628 (€CA), Interrupted

Cglae (CA), Interrupted

Cgd21 (CA), Interrupted

Cg818 (CCCCAGCGTATATGTCTGTGTGACAC)6

Cg556 (ACACAACACACACAACT)6
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XM TEEE S, R ROk CA 4, & MEE
CT. ACT, CGCA. CACT, GACT. GCAC, CCTTA #I
CCTCA MER F5.

F 2 AR M TEREMBES A, WA
2A[LVEH M IR FIEERECEH RN 249K,
BKHA60 K, HIME A EEEPES30KZ
6], 71.7% 3 B i 16 25—30 X2 8], 22.6% ;
S0 LA WA 5.7% .
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Fig.2 Length distribution of microsatellites in the

genome of the Pacific oyster

3 Wit 54%E

LR REN, BN EROERE %D,
20.5% Al LLEAT 518t . XA B ERCERE T
Refseth % (1997) B i 38 (33% ), 5 Gardner %
(1999) 1R (1) 16.7 % FIVE & 76 4% 40 £ 8 i BIF 57 25
F(13.1%)(Li et al, 2002) KE AT, 7ERK P 4
W, & A X% T B E A F 94 PR R RE T LL B AE
pBKS K 4 X FE LA 0.52% , 78 pUC # N4
XEH K 0.66% (Naciri et al, 1995), H AT W,
SESMETEEER ML, DR R
A EERH B BRI,

AHRPEZTREHELERHAT(CA), &
HEF5 X REATERE LS, (CA), HD
BEREFEMN; HKE(CT), M T2 (Brenner e
al, 1993), F\BMRHWGH D EFI K55 HELE
H1(54.7% ) AEEH(20.8%) 8 & H(24.5%)
3R HPETLMM DA RS, KERSH
A 4% 81 (Sekino et al, 2000) .t [E X &F (4 B8 %
2001) . &% £ | 41 8 1 K K 74 7 & ( Brooker et al,
1994) i TR 1 515 S B ARHE AT

KHGIH IR PHRKERN249RKER , BK
HOEOKRER, SO KEREL LMD AR T EIR

(Sokolov et al, 2001) \@Wﬁ(Nugmho et al, 1999) .
#E 0 L) B K P8 75 fiE (Brooker et ol , 1994) th 4 R
B, EAX EHATHIEZSHRESHD
B E BN $IELX R (Rico et al, 1997), F It —
AL A5 PR R TR R R T i3 R B A MK R i
BEBH., AMRPUDEER BTREH P 4E
W CA 5k, & W% E] CT, ACT. CGCA. CACT,
GACT.GCAC.CCTTA F1 CCTCA WWEE . LR PG
Bl i 3X 209 G ST R AH U B8 20 A iR BCH0E AT DL
N EH AT R RN D ERFEEET TR
iy

KHEW 71.7% MM BERKEMRT 30 RELH.
MAREFY, A TEARE KA1 30
X EZ LA T (Ellegren, 2002) . ff TR 7E T3
A B o 5k R 4P B DNA ¥ %1, H SR &%
(107°2—10"3)( Weber et al, 1993; Vigouroux et al,
2002) F1& il # # (replication slippage ) 3% % (10~ 3—
10~ *)(Schlotterer et al, 1992)# B &, EH BB
SEBUTEEEREE N KETK, S REME
DR E ¥ A A, B AR K B 3 0 (Santibanez-
Koref et al, 2001), B2 KE W H 554 0 g8
B AR B B R A L 8] B A B 4R (EL-
legren, 2002),

AR HE T RES(CA), EEMTREX
XA LS 3 — 5 07 B RBR /R F1 BT B A
iCBHEEW N HME

2 £ X W

%W, Ribde, HEE, 2000, FEX IR TR DNA K
Wi . WESMIE, 32: 255—259
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MICROSATELLITE CLONES IN PACIFIC OYSTER CRASSOSTREA GIGAS : RAPID
ISOLATION AND CHARACTERISTIC ANALYSIS

LI Qi, KIJIMA Akihiro'
( The Key Laboratory of Mariculture , Ministry of Education, Ocean University of China, Qingdao, 266003 )
*( Faculty of Agriculture , Tohokw University , Sendai 981-8555, Japan)

Abstract Traditional approach to obtain microsatellites is to create a size-selected genomic library in a plasmid or
phage vector and then screen clones by oligoprobes containing different repeat motifs. For microsatellite repeats which
are less abundant in the genome, it is difficult to isolate using the method. As numerous microsatellite markers are
needed for the studies such as linkage analysis and genomic mapping in the Pacific oyster Crassostrea gigas, it is
necessary to establish an efficient method to clone oyster microsatellite sequences. In the present study, we isolated
CA repeat DNA clones in the Pacific oyster using magnetic bead hybridization selection, and analyzed the characteris-
tics of the clones. DNA was extracted from a live Pacific oyster, and digested with Hae [l and Dra I . The restricted
DNA was electrophoresed on a 2.5% agarose gel, and fragments of 300—1000 bp were excised, purified, and ligat-
ed with the EcoR 1 -Not [ -BamH 1 adapter. After magnetic isolation of target sequences and adapter PCR, the
PCR-amplified DNA fragments were inserted into the pBluescript Il SK( + ) vector, and the recombinant plasmid
vector was transformed into XL1-Blue MRF’ supercompetent cells. The positive clones containing microsatellite se-
quences were screened by the PCR technique. In the 200 white colonies screened, 56 clones contained microsatellite
repeat sequences with more than 5 repetitions. Of the 56 clones, 41 clones (20.5% ) with unique regions flanking
the microsatellite array appeared promising for primer design, 12 clones did not have sufficient quality sequences on
both sides of the repeat, and 3 clones contained interrupted repeat. In addition, 2 minisatellite clones were obtained.
Compared with the traditional colony hybridization method, the enrichment procedure is very efficient. According to
Weber (1990) , the microsatellite sequences could be categorized structurally as follows: perfect (54.7% ), imper-
fect (20.8% ), and compound (4.9% ). Besides the motif of CA contained in the oligoprobe, we also found CT,
ACT, CGCA, CACT, GACT, GCAC, CCTTA, and CCTCA repeats. Among the microsatellite repeats, relatively
short arrays (5—30Q repeats) were most abundant (71.7%), and the largest array contained 60 repeats. The
{ CA),-enriched library created in this study will be useful resource for developing additional anonymous microsatellite
markers for Pacific oyster in the future.

Key words Pacific oyster Crassostrea gigas , Microsatellite, Rapid isolation, Characteristic analysis
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