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Isolation of microsatellite markers for Lateolabrax japonicus
and polymorphic analysis
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Abstract: To investigate population structure and marker assisted breeding, fast isolation by AFLP of sequences
containing repeats (FIASCO) and GenBank database mining were used to develop novel microsatellite markers for
sea perch (Lateolabrax japonicus). Genomic DNA fragments containing SSR sequences were captured by hybridization
to (GT)3 biotin-labeled probe and were ligated to PMD18-T vector. Among 150 randomly chosen clones from the
SSR-enriched library, 66 sequences contained microsatellite motif over five repeats. In addition, 540 cDNA sequences
and 132 ESTs of Lateolabrax japonicus were downloaded from GenBank and screened for di-, tri- and tetra-nucleotide
repeats, while 22 sequences were found to contain microsatellites. As a result, 15 microsatellite loci were shown to be
polymorphic in 30 Lateolabrax japonicus individuals, with the alleles ranging from two to ten, the observed
heterozygosities from 0.6000 — 1.0000, and the expected heterozygosities from 0.5079 — 0.8890. Four loci (SP17, SP52,
SP94 and SP468) were deviated from HWE in the sampled population after Bonferroni’s correction, and no linkage
disequilibrium was found among all loci (P<0.003), whereas null alleles were detected at locus SP52 (P<0.05). Among
15 polymorphic loci, the PIC values, which can be used for related population genetics analysis, were all above 0.5, with
the exception of SP17 and SP468.
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WK 2%

J%(GenBank. EMBL #11 DDBJ %) & $k BTt 5 ¥
W55 S, T IFR M A bR P p g
rA 24 J7%(Brown et al, 1996)

T C TR A i R bRid g b, {0 Jiang
et al (2007, 2008) &k % 1 22 My DA bric, Hif
134 DA ARIC R AT B, NG TR gL
WFFY, Il AN T e Tis AL § RS 7 2

FERL AT R URI iR, AEE A 241 3C % rh i i,

FEIN 9007, RORBUG, WEShy 1, %4
o AHFFTIEHE H AT V2 1) FIASCO £ ¢t
Teffi ¥R oy FE N 4L SO K 2 [ GenBank - 4£ 8% ()41
KIPHNVEH I B AL S W R 7, S trfl 1R AT
M2 ATERATIGT, X 0T A fe i BE A8 A 45 R 1
OIATT S SRR BRI B LR R R 3T A il B B R A
TR A

1 AR5

1.1 sKEawisy

S BT AR AR A B LR S i, 3L
30 MAMA, HUHESHEE T 75% ks, 17 T—20 C
VKA
12 WMIEEEEXENMESFEINE

FHEE T KT AR/ S0 il v AR B 1y
. gtk 4] DNA (Sambrook & Russell,
2002).

F: N4 DNA FFRSIYE A DIEE Mse T B0 )R]
12 250~1000 bp ¥ Fr B, [HI™ ) 545k oligo-Mse
I A (HO 5-TACTCAGGACTCAT-3' OH) A1 oligo-Mse
[ B (HO 3-GAGTCCTGAGTAGCAG-5' OH) ##%.
A7 17.5 pl ERAA R (K 20 pmol/L, 2.5 pL; T4
DNA ligase 6 U, 10X buffer 1.75 pL, Zifk )
) 10 pL), & 16 CARmTh R pRGER:. A5
¥ Mse I - N(5'-ATGAGTCCTGAGTAAN-3") %} i% %
TR DNA FBedb AT PCR ¥4, FERFl 94 C
AR 5 min, 94 ‘CA81:30's,53 ‘CiEk 305,72 C
WA 1 min, JLHET 30 AMEIR, EJ5 72 Citfh
10 min. [F]i 250~1000 bp KT 14 BOH T-2448
Zagiim

AR E D FZARLII(GT)1s IRE 6.0

uL (40 pmol/L), Z33i(6 X SSC + 0.1% SDS)70 pL,

Ty 8 m =Y 20 pl. BEERZL 250 plL 1)
TEN100(10 mmol/L Tris-HCI, 1 mmol/L EDTA, 100
mmol/L NaCl, pH 7.5)%t%¢ 3 Ik, &KX 5 min J&,

A AT 300 pl TENoo AN 2 FH AL BHRE F) 2 2k
Hh =R RO 30 mine 43 i FH 400 ul TEN10g0(0.2
XSSC + 0.1% SDS)HIPE#(0.2XSSC + 0.1%
SDS) % VeV HEER 3 ¥k, FEIX 5 min, JLEAN T
WS AR WRET, ERMER. x5 A 400 pL 1XSSC
VeV HEER 5 min. 0 50 uL TE, 95 ‘C/K¥B A8t 5
min, eI A PP A SEE DNA LLZEBE )
SR B DNA JBEAR R 51
Msel-N ZEATH 14, § 88 E, Bl 250~
1000 bp I F B

Wi H i Fr Bod 31 pMD18-T #ifkrif:
AL E KA A DH5 a 1, S FHR S BRECAR 7 %,
1514 Msel-N 347 PCR A&, Pk BH vk ve % -
W) TR AR M4 A B S AT 2wl . R
DNAMAN Version 4.0 F1 GenBank 7' 1) Blastn % f4:
XA 54T Eex, LRI RITFA.
1.3 GenBank #iEE#EZE

i \.“ Laterolabrax japonicus” 4 A 48 & S 4 17,
76 NCBI 2 34k 14 (http: // www.ncbi.nlm.nih.gov)
HWREZARITH, TEIAHCTHILL FSATA %
LRI H
14 FISHRHIES Mgt

FIH] SSRHUNTER 1.3(http://en.bio-soft.net/
dna/SSRHunter.html) & {4, Xt LA E PRI J7 115
NP ZV AT 0T, & BRI iR, DURRSE
FE 5 WL R B RN AR
S EMER S, R AE Premier 5.0 BG4, I
A B TR AR A B 97 2 A 5 Fe
15 WMIEFRCHI D SN

I 5 1405 BI4E 30 MEfAMAh3E4T
PCR ¥ 8 T M 2 &M, PCR K EAR N
20uL, W55 20 ng R DNA, 0.2 umol/L 1514,
200 pmol/L ffJ dNTPs, 1.5 mmol/L f¥] Mg® *, 1 X
PCR MW ZErhiE, 1 U 1) Tag DNA R4 . PCR
SNiK 30 AMIEH, FEAMEIEEE: 94CTAME 30 s,
Bk 30 s, 72 CHEM 1 min; B XAEFRHT A 5
min; fJE—IKIEARGER)E 72 CHEEM 10 min.
PCR ¥ /M4 6% ALV ZE N I LG rvk, i
FRAR G 0 i B AT R L4 FRARAT
1.6 HiESH

TR AR I AL B, R AR B
AR R4 IR A B A e BE DA Y, R FH Popgene32 Ak
Bim, HE 2L A EECH . A
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JE(Ho) TR G (HE), JF% T A AR IHE 2351
5 B & & (PIC):

-1
PIC=1 - zn:PiZ-nZ En: 2P P?
i=1 i=1 j=itl

Horr, PRl Py 2l s i RIS § AN I DR (1A
H,on AR RAN L

A} MICRO-CHECKER Version 2.2.3 %A
VLSS TS R . i 2 E RN E
Bonferroni % IF .

2 # R

2.1 FIASCO % BIM T 24510

F ST P B LBRE 150 A~ ve b, A T
75134 T PCR %5, LA 2 BH % ve [ 944>, B
KNy 62.7%; N BHE v B I 3 15 3 66 AN i LR 7
HIMmelE, FIYERAILLEIR 70.2%. 66 450 LAY

HIrp LA B AR HEA 108 4N, Hodh CAIGT A 741
971, 1 89.8%, GA/ICT X 44, 1 3.7%, HAhE
ZIPH 74N, 15 6.5%. {EIXEES T E AL EE TS
o ARG 10 UL R, 70.3%. 7RI
Lefy MM E R AT, 3 AR A (sp52. spal6.
sp468), A kg3 M. FI ] DNAMAN 4.0 A
GenBank 11 Blastn X {Fx]3X 66 4% m LAy 41t
ITEEXE, RWIURITPH G445 GenBank, 17
F Premier 5.0 #ASLBEHHS M) 42 XF, 0 DAL
FP8 R 1 E B 1.
2.2 GenBank #EEEZELER

4 2010 4FE 2 A, 7F GenBank ¥ rh 44
K H 540 ALY LT IRP Y1) ) 132 4% EST J3°41, &
SSRHUNTER 1.3 #fF73#fr, &t L7414 22
%, o 8 4 W FEH 4K cDNA P45 1 4% FE
(185> cDNA J741; 13 454 EST J@41. 11 22 551l
TREFAITEMTEEA 29 4, Hf CAIGT &

%1 FIASCO ARBHIF D EHHIERFT
Tab.1 Microsatellite sequences obtained by FIASCO

(A= Bhti's ANl Bkl R

Locus GenBank accession No. Repeat motif Primer (5°-3") Tm (°C)
F: CCATCTGCACCACGCTAC

SP17 GQ455996 (CA)s 55
R: CCCAAGGTCACAGGCTACA
F: TGCCTCTGTGGTCTTCC

SP40 GQ456002 (TG)1o 54
R: CACAACGGCATTCAGC
F: CCCCACCACCACCACTA

SP48 GQ456006 (AC)30 57
R: TCGGCT GAACAACCAGAG
F: TCAACCATCACTCGCTCCC

SP52 GQ456007 (CT)11(CA)14 57
R: CTCTTGTATGAACTCTGGCAATC
F: GGCATAATGTCAGCTACAC

SP68 GQ456013 (AC)17 495
R: TTGTAAGGACGTGATGG
F: GCAGCTTTGGTTTAGTTTAG

SP92 GQ456018 (GT); 51
R: GCCCGTTGAAGGTGTCT
F: GGGCAGAGGTAAAGGAGG

SP94 GQ456019 (TG)20 54
R: GGCTCGGCTCCAGTATGA
F: CGATGTTAGCCATTGTCC

SP416 GQ456022 (AC)15C(CA)s 51
R: GTTGGGAACAATGGACTTT

(TG)27C(GT)3sN31 F: CTGTGGGAGGATTGGG
SP468 GQ456032 54
(GT)esT(TG)s R: CACGCAACAGATATGAGTGT

F: TGGTGGCACTGCTGTCTT

SP493 GQ456037 (TCA)s 54

R: GACCCATACAAGGATGATAGTG
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R 2%

HEH144, 7 48.3%, GAICT 4 104, (& 34.5%,
HIEERITA 5 AN, W 17.2%. EXEEE R R
FERMWFHIF, ol TR F R 10 L A 6 4,
A KAE 5~7 IRIAIR K 22 AN(75.8%). 1 8 S KL
4K cDNA 5o, Bk TR REAr 2 500 T N
¥ 3-UTR. 5-UTR &8k, XA 1AM TAME 1
X3 (# 2).
23 WMIZMEEBMHED

PR 00 8 (0 sk TR e 3 3 e v 5 149 54 %,
FIFT 8 AL ) DNA X551 44 Bt i A 4125 07
%, RIL 32 X Red i S5 PCR =4k MHSE
I By, o 15 X514y 36 v Bef ke
MZBMEER 3), HARMHEARE. MK 15 X5
Yixt 30 MAMAIEAT T PCR ¥, §H45ri& b -

Fese, Hrp i S SPA10 184 72 1y 1) 2 TR s 1k
et s Pk P L P 1

FERF A ARty 30 AN, 15 AMefii 2 A5 MM T
BRI F] 89 ANEEALEED, PR AT 5.9
ANGEAL RN, RILH = 2, &S IER /)
7 141~349 2 [5](# 3). Popgene32 434t i oK,
152 A A B AL 55 IR I 2% 55 5 4 0.6000~ )7
i BA RS, CAIGT & 741 97 4, 15 1.0000
2 I8, WAL 0.5079~0.8890 i, &
Bonferroni & 1FJ5(P < 0.003), #&4 i) %A 4t
AP IRS:, 4 MDA 55 (SP17.SP52. SP94 Fil
SP468) 1 2 T Hardy-Weinberg “F#j. MICRO-
CHECKER 2.2.3 # A7 #r & WX A £ SP52 AJ A
FETCHEEALFEN . [, XF 15 S ARSI £

% 2 GenBank #iFELTHFIEBI R IEFT
Tab.2 Microsatellite sequences obtained by biocinformatic screening in GenBank

w2l 51905751

Primer (5'-3")

FED I S

Repeat motif Tm (°C)

A7 5 ks ik FEHH [X 42k

Locus GenBank No. Gene Targetregion

SPd1 AY 965685 Myostatin NEF

SPd3 64788967 CC chemokine 3-UTR
Ljp Member RAS

SPd5 64788982 ENl
oncogene family

SPds 64788999 AHN ENl

SPd10 FJ943415 PPAR 3-UTR

SPd11 AY663790 VAMP2 5-UTR

SPd14 AY604195 Hepc2 3-UTR

SPd15 AY854951 Prion ST

SPd16 AY864813 Hepc2 3-UTR
Nuclear S7

SPd18 DQ864742 NEF
Ribosomal Protein
Phosphoenolpyruvate

SPd19 GU324310 5-UTR
carboxykinase
Internal transcribed

SPd22 AB375643 ENl

spacer 1

F: GCACGGTTTGTAAGGTTT
(TO)u(CT)s(CT) 57
R: GCCCGGACTATGCGACT

F: ACCTCCCTGTCAGGCATC
(G0 56.5
R: GTTTATCCCCAAAGTGGTTT

F: ACTTTCTCCCGCAACATG
(AG), 57
R: TACCTGTGGAGCAGCGAC

F: GTTAGGTGACGGGAAGATGT
(TTA)10 57
R: CAAAAGGCATGTGGATGTG

F: TTACACCAGTGGCATAGTTG
(TCA)14 57
R: GAGCCAGCCCAGTTTGT

F: CGAACGGAAGAGGAGGCAT
(AG)13 59
R: CTTCGCTCGGTTCACGGT

F: AATGAGCAACGACAATCCAG
(CAA)s 55
R: CATTACCTACAGCGTGACCAG

F: TGCCACGATGGGGAGATTA
(AGC), 58
R: GAGCTTGTTGGTTTTGATTGTG

F: AGCCTCTTTATAGACAGGTTTC
(GT)s 525
R: GTTGTTGGTGTTTACTATCCCT

(GT)e Rt

F: ACTTCCTCGTCTTTCCTTT
(CT)s 50
R: GCTGGCACAGACTCACAT

(AC)s Rt
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Fig. 1 Amplification results of microsatellite locus SPd10 in 30 Lateolabrax japonicus individuals
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Tab. 3 Characteristics of 15 polymorphic microsatellite markers in Lateolabrax japonicus

A=Y FEA%L AL R H AL R DR R 2% 5 1 pIEPsEyi EZSIEPSSEn

Locus n No.of alletes Allele size range (Ho) (He) (PIC)
SP17* 31 3 309~349 0.8667 0.5356 0.4189
SP40 30 8 195~217 0.9565 0.8454 0.8049
SP48 28 7 187~213 0.8276 0.7955 0.7247
SP52* 30 10 141~238 0.6364 0.8890 0.8550
SP68 30 4 347~361 0.6000 0.5927 0.5168
SP92 30 4 229~-241 0.9667 0.6616 0.5809
SP94* 30 7 178~206 0.6786 0.7468 0.6921
SP416 30 5 238~-262 0.7586 0.7048 0.6543
SP468* 31 2 259~262 0.7667 0.5079 0.3747
SP493 28 4 212~228 0.8077 0.6063 0.5148
SPd1 30 6 280~290 1.0000 0.6983 0.6260
SPd3 27 5 312~320 0.4815 0.5542 0.5130
SPd5 28 6 209~223 0.7667 0.8367 0.7984
SPd8 29 10 271~-2811 0.7778 0.7317 0.6661
SPd10 30 8 258~284 0.9333 0.8831 0.8544

*7R B W E Hardy-Weinberg “F-47(P<0.003)
*Show significant deviations from Hardy-Weinberg equilibrium (P<0.003).

AMAE B S EPIC)AT T VAl, SPL7 47 mifefit
15 KA Eh 0.4189; SP468 4 0.3747, 4514
] PIC {E¥Y7E 0.5 DAL, W - TAEt A AL 04T

ST
3 i #

HATH R LR R 2, MGk kA
3 Bl ()RR PR i e AR, () B
AT OGS E p A ) BT LR ik i PR
(Zhan et al, 2008), ASCHFFT AN, Fidh 4 2445
FIMAES T D RAL R 28RN 41.7%, AR
o HABBIBT S A BISEALI 45 2R, 4 Ji et al(2009)
i & GenBank % ¥ & 1) I fiF (Paralichthys
olivaceus)4> cDNA /741, 143 15 A HAT &2 &1
M5 DAL S, 28 %K 46.8%; Furukawa et al

(2004) H [FIFE (7 1A R 21 10 A AT 2 MR K
ThTRAL A, 2% N 73%. MWEHEF P &3 T
AL, BAREINAE D), R IRTEd P T e A
SR, 28RS 0 P 418> R R I
HRM 2 SR T EArC . FIASCO 42 Zane et al
(2002) 4= £ H 19— Folr v 200 11 97 06 Ak 1 B2 b i 1 7
o ML 24, IR N H TR
b A TS A A5 PR 977 % (Reed et al, 2001) . A SCFIH]
FIASCO a1 4681 (GT) s MM P A2 4 S0 %,
ERTA T DA P4 T, CAIGT EAEF4 97
A,y 89.8%. i I AR SE IR 1k /NN B A
SCIE 7350 B B AR bR, 19 380 1 BE 4 v L 431
W A%(0.1%~6.4%, “F-14 1.96%) (Zane et al., 2002).

AR TR A oA I 2 AT A o, H 2
FERRZA D, SRR T ARG AL X (1 A 28 v T
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P F-4afid X [ (Toth et al, 2000). ASCHFFTRIN, £E4E
fiyi 8 2 JEIHI 1) 4 K cDNA JEHIH, T T2 A 22 504
FWE T 3-UTR, 5-UTR %X, 1 L M4+
WX, Y 12.5%, X 5HECEHESIY i LR
AN BT IX 43 A 5% (9% ~15%)(Moran et al, 1993;
Jurka et al, 1995)FEA—F, P LA T AR X
PRSI G AT B2 T 7 b 1 IR PR I R AR RS 58
AR [ — PP ML (Metzgar et al, 2000; Li et al, 2007).

AHFUAFEN ) 15 A 28 DR P 44
(SP17.SP52.SP94 A1 SP468)ffi %5 T Hardy-Weinberg
P o B HWE BRI 2, #ilan, Joacssir ik
Rl A IAMAA HAA AR . AL . 3AF9)
BT W], AL 55 SP52 W] REAAAE IR SE A HE A, 3
HoAl 3 M7 B HWE (4 J5 PR ] RS2 460 AN 4%
Hakps, Al i A A AR PS5 A .

TR, R 2 AN 3 MBI 5%
FrIEIAH - 2 BEA Z 38045 B3 &AEH(PIC) .
v A5 A 5 DR H ORI 2 5 i A A b s LA A
E X v TSR o= i B P TE 27N X s e
S SO T DA AT RE S R A ) B AE DA &

S 3CHL:

Brown SM, Hopkins MS, Mitchell SE. 1996. Multiple methods for the
identification of polymorphic simple sequence repeats (SSRs) in
sorghum [sorghum bicolor (L.) Moench] [J]. Theol Appl Genet, 93:
190-198.

Furukawa S, Takeshima H, Otaka T, Misuboshi T, Shirasu K, lkeda D,
Kaneko G, Nishida M, Watabe S. 2004. Isolation of microsatellite
markers by in silico screening implicated for genetic linkage mapping
in Japanese pufferfish Takifugu rubripe s[J]. Fish Sci, 70: 620-628.

Gu XY, Zeng QG, You ZJ, Lin ZH.2008. Isolation and characteristics of six

microsatellite primers of tegillarca granosa[J]. Oceanol Limnol Sin, 39:

661-664. [l YE, % EKE, Jufhzs. 2008. Jeili(Tegillarca granosa)é
MU TR SR B E. #7E 51T, 39: 661-664.]

Ji XS, Chen SL, Ma HY, Xu TJ, Liao XL, Jiang YL. 2009. Isolation and
characterization of 19 EST-linked polymorphic microsatellite loci for
olive flounder (Paralichthys olivaceus) [J]. Aquac Res, 40: 980-983.

Jiang X, Liao MJ, Liu YJ, Gao T, Yang GP. 2007. lIsolation and
characterization of 22 polymorphic microsatellite DNA markers of
Japanese sea bass (Laterolabrax japonicus). [J]. Mol Ecol Notes, 7:
492-494.

Jiang X, Yang G, Liao M, Liu Y, Gao T, Wang D, Wei Q, Zou G. 2008.
Microsatellite DNA polymorphism of Japanese sea bass (Laterolabrax

japonicus) inhabiting Chinese and Japanese coasts[J]. J Appl Ichthy, 24:

180-186.

Jurka J, Pethiyagoda C. 1995. Simple repetitive DNA sequences from
primates: compilation and analysis[J]. J Mol Evol, 40: 120-126.

Kuang GQ, Lu SQ, Zheng SM, Wu Q. 2009. Isolation and evaluation of 18
microsatellite markers in Siniperca chuatsi (Basilewsky) [J]. Mol Ecol
Resour, 9: 1473-1475.

AW FAFEIAEST 15 A2 A AL s A
3| 89 MENIER, PRI 5.9 NEAIER,
KI5, B 15 D2 AR S 1)
ML 24 FBEAE 0.6000~1.0000 2 [7], HAEZL &L
0.5079~0.8890  [f]; Tfij Jiang et al(2007)%} 22 4N
PEM AW ZEES TSR, WG BT
0.114~0.914 2 ], IS4 FEAE 0.111~0.938 2 [A],
IR AR Y A A B AR s AL 2 6. 35 Gu
et al (2008), X4 PIC>0.5 I+, KB iZistfLrric nl$24t
FEMBEE B AT L RR, 15 M 235
PEGICT AL m i 13 AN i PICE 3 KT 0.5, i
ASCHTF R I AT AT st A (5 B A =
RE MR BALYE D IR A i T -

ARICHFIH FIASCO VLRI A A A vk i b7
VIR TS BN S 15 AN, P &kt
1T TR, 25 KR A e Ak W g, 236
PELF; FIASCO v s m, &G H el T2
PRIt KL T R o TF R 0 2 25 TR Arid v oh
TEB AT AL 20T 5T JEB RS SR 1
X Hfo

Li WT, Liao XL, Yu XM, Cheng L, Tong J. 2007. Isolation and
characterization of polymorphic microsatellites in a sex-reversal fish,
rice field eel (Monopterus albus) [J]. Mol Ecol Notes, 7: 705-707.

Metzgar D, Wills C. 2000. Evolutionary changes in mutation rates and
spectra and their influence on the adaptation of pathogens[J]. Microbes
Infect, 2: 1513-1522.

Moran C. 1993. Microsatellite repeats in pig (Sus domestica) and chicken
(Gallus domesticus) genomes[J]. J Hered, 84: 274-280.

Reed K M, Beanie C W. 2001. Isolation of 105 microsatellite loci from an
ovine genomic library enriched for microsatellites[J]. Anim Biotech, 12:
77- 86.

Toth G, Gaspari Z, Jurka J. 2000. Microsatellites in different eukaryotic
genomes: survey and analysis[J]. Genome Res, 10: 967-981.

Wang JP, Yu XW, Shen PY, 2009. Microsatellite loci of portunus
trituberculatus: isolation and characterization[J]. Oceanol Limnol Sin,
40: 83-87. [E#F, RWEHL, JLUES), 2009. =itk T (Portunus
trituberculatus) it T &L 1 23 B FUF 51 4 B o g 5 9098, 40:
83-87.]

Zane L, Bargelloni L, Patarnello T. 2002. Strategies for microsatellite
isolation: a review[J]. Mol Ecol, 11: 1-16.

Zhan AB, Bao ZM, Hu XL, Wang S, Peng W, Wang ML, Hu JJ, Liang CZ,
Yue ZQ. 2008. Characterization of 95 novel microsatellite markers for
Zhikong scallop Chlamys farreri using FIASCO-colony hybridization
and EST database mining[J]. Fish Sci, 74: 516-526.

Zhang YW, Zhang YP, Oliver AR. 2001. Microsatellites and its
application[J]. Zool Res, 22(4): 315-320.[3k i, KIE-F. 2001. i F
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