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fify Genomic-SSR
(Yoshida et al, 2005; An et al, 2009; Bai et al, 2011;

Yasuike et al, 2013), EST-SSR
fify EST
EST-SSR , Genomic-SSR
, fifi] (Sebastes
koreanus) fif (Sebastiscus marmoratus) ,
fi
1
1.1 DNA
fifh 30 )
fihy 8 , fihy 8
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-20°C / /
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5 «C 5 ) 4 ( 4
); 3 (
3 )
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30 1 94°C 45s, 45s, 72°C
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1.5
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1 8% (WIV)
1.6
fif fify DNA
PCR ,
) 1
8% (W) )
1.7
SSR DNA ,
, POPGENE 32 (Yeh et al, 1999)
(Na) (Ho)
(H,) 0)) CERVUS 3.0
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information content, PIC) GENEPOP v.4.1.4(Rousset,

2008) Hardy-Weinberg
18 EST-SSR fi
firh ,
2
2.1 il EST SSR
NCBI 1980 EST
SSR , 181 EST
SSR , 224 , EST-SSR
9.14%, EST SSR 1.24
, EST-SSR 144 EST-SSR
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Weber(1990) , EST-SSR
91.52%,
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Tab.1 Characteristics of 18 pairs of EST-SSR primers for S. schlegelii
(5—3") °C) (bp)
F: GCGTTCACTATTTGGGTT
HI126 (TG)s 60 258
R: GTCACGTTTTCAAGTTTGG
F: AGGGCAAATGCGTTGATA
HJ157 (AAT), 60 151
R: TTGAGCCACTTGGGAACT
F: GAGTCACTGGCAAAGAATT
HI306 (AT)s 60 256
R: TTAGCACCAAACAGGGAGA
F: TCACTGTGGAGCCTTTCTG
HJ606 (GCT)s 50 197
R: CTCGGACTCTTCCTTCTTCT
F: AGAGTGAGCCGTTTATGTC
HJ4118 (AC)s 66 259
R: GAGCCAGTAGTTGTAAGAGTAG
F: AGGGATATGAACAGGAGGAG
HJ4136 (TG)s 50 212
R: TGGTAACTGCCAATGATGAC
F: TGTTGTTGCCTGTTCGTC
HJ4137 (TG)14 60 192
R: CAGCAGCTCATATTGGTAGA
F: CCTCGCTATGGCATACAC
HJ4164 (GT)s 60 261
R: GAGGGCTGTTCCTAATGT
F: CACCGTTTACACTCCATTA
HI4183 (AC);1AT(AC)s 60 442
R: CATACACCGGACATACTCA
F: AATGTTGCTGATGGGAGA
HI4202 (TTC)s 50 263
R: GAGTTATGAGCCAATCCA
F: TGGTGAACAATCAGCCAATG
HJ4203 (ATG)4 60 167
R: CTGCCACAAATCACATCCAA
F: GCCAGGGACCATTACCAT
HJ4215 (TA)s 60 188
R: GCATCCAAATCCACCACA
F: ACGATTTCCAACCCATTAG
HI4249 (GT)s 50 201
R: CTCCTTCCTTCCCATTTCT
F: GTCAAGGGATAGTAGGTAGAG
HJ4286 (AT)s 50 251
R: GCACGAGGAAGATTTTAG
F: CAAAGCAGTGGGCAGGGA
HI4930 (TTA)y4...(TTC), 60 266
R: TGGCGAGGTGGAGCAATC
F: AAGTAGTGTCACAAGGTAAGAG
HI4944 (AT)y,...(AT)sG(TA)q 56 155
R: AGAACAGGCTTCAAGGTC
F: CAAAGCCTTTCAGCATCT
HJ4959 (CA)1» 60 298
R: GGTTGTCAAACGAATCAC
F: AACGGGCATAGAAAAGTAG
HI9578 (AT)s 60 145
R: GTGAAAAGATTCCAGGGAT
F (Forward Primer); R (Reverse Primer)
12.50%, s 18
( 1, HJ4137 1
2.2 2.3 EST-SSR
224 EST-SSR 70 5
S 56 2—9,
s 46 , 3.89 (H,) 0.0333—0.8000 R
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5 : fifl(Sebastes schlegelif)EST-SSR
0.3037; (Ho) 0.0333— 0.5) 5 (0.25<PIC<0.5) 4
0.7927 , 0.3757; ) 50.00% Bonferroni
0.0848—1.7819 , 0.7416; 3 Hardy-Weinberg
(PIC) 0.0323—0.7522 , (P<0.0028),
0.3419, (PIC> ( 2
1 HJ4137 PCR

Fig.1 The result of PCR amplification of locus HJ4137

®2 18 MK T8 EST-SSR i S RIS HIESH
Tab.2  Genetic diversity parameters of 18 EST-SSR loci for S. schlegelii

>

N, H, H. P PIC 1
HJ126 2 0.0667 0.0655 1.0000 0.0623 0.1461
HI157 3 0.0667 0.1288 0.0314 0.1227 0.2911
HI306 2 0.2000 0.1831 1.0000 0.1638 0.3251
HJ606 3 0.3667 0.3102 0.6349 0.2676 0.5323
HJ4118 2 0.1667 0.2593 0.1036 0.2225 0.4227
HJ4136 4 0.4000 0.5497 0.0123 0.4405 0.8816
HJ4137 9 0.5667 0.7927 0.0058 0.7522 1.7819
HJ4164 5 0.5000 0.5836 0.0232 0.5378 1.1474
HJ4183 4 0.1667 0.2458 0.0500 0.2309 0.5226
HJ4202 4 0.6333 0.6537 0.4088 0.5979 1.2030
HJ4203 2 0.0667 0.0655 1.0000 0.0623 0.1461
HJ4215 2 0.0333 0.0333 1.0000 0.0323 0.0848
HJ4249 2 0.3333 0.2825 0.5626 0.2392 0.4506
HJ4286 2 0.0333 0.0333 1.0000 0.0323 0.0848
HJ4930 5 0.4000 0.4927 0.0753 0.4590 1.0041
HJ4944 8 0.3667 0.7814 0.0000* 0.7457 1.7647
HJ4959 7 0.8000 0.7921 0.0023* 0.7483 1.6790
HJ9578 4 0.3000 0.5102 0.0005* 0.4370 0.8813
3.89 0.3037 0.3757 0.3069 0.3419 0.7416
* Hardy-Weinberg ( Bonferroni P<0.0028 )
2.4 fith ; HJ126 HI4203 HJ4249
i HJ606  HI4183 il fif , fif
, 6 ; i ; HJ4137 HI4930 HJ4944 HJ9578
, HI4215 HJ4286 , fif
18 fif fi ( 3 HJ4136 fihy fihy
88.89%  100%, 33.33% firh 2
88.89% , HJ4215  HJ4286
firf fif fil ; 3
HJ4136 HI4202 HJ4959 fil , NCBI fif EST
fil firh ; HJ606 1980

HJ4183 fify fil fil fil EST-SSR
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Fig.2 The results of transferability of locus HJ4136 in Sebastes koreanus, Sebastiscus marmoratus and Sebastes schlegelii
a: HJ4136 il ;b: HJ4136 il sc HJ4136 fify

®3 18MImBRAMENER
Tab.3  The results of transferability of 18 loci

fif fif i
HJ126 2 270—274 1 252 3 268—274
HI157 3 162—168 1 168 2 150—153
HJ306 2 276—278 1 280 2 268—270
HJ606 3 180—189 0 2 198—204
HJ4118 2 271—273 2 259—263 2 255—259
HJ4136 4 220—238 1 224 4 194—202
HJ4137 9 184—214 4 210—218 7 214—232
HIl4164 5 274—282 5 284—310 2 264—270
HI4183 4 514—544 0 3 502—510
HJ4202 4 273—282 1 270 4 264—276
HJ4203 2 180—186 1 180 3 180—186
HJ4215 2 196—204 1 192 1 198
HJ4249 2 195—199 1 201 3 195—201
HI4286 2 264—270 1 150 1 160
HJ4930 5 269—290 3 266—281 3 260—278
HJ4944 8 155—185 4 165—173 3 145—155
HJ4959 7 300—336 1 298 3 298—338
HI9578 4 149—161 2 145—149 2 145—149
9.14%, 5.03%( , 2010) , 205 17.56%,
5.64%( ,2009) 6.50%( ,2013) (2004) 18
7.45%( , 2013) 7.95%( EST-SSR , 4 TG CA
, 2010), , , 514
fify EST-SSR , 26.67%, fii EST-SSR
fify EST-SSR TG/CA : 4
, HJ126 HJ4136 HI4959 HJ4137,
( ,2013) ( ,2010) ( 55
,2013) , 12 14 2 4 7 9,
( , 2009; , 2010; (
,2013) , 2001),

fify EST-SSR TG/CA ( , 2012),
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2002) Ma (2010, 2011) » 11(3): 196—201
, , , 2009. EST-SSR
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DEVELOPMENT OF EST-SSR MARKERS FOR ROCKFISH SEBASTES SCHLEGELII
AND CROSS-SPECIES AMPLIFICATION

XUE Rui"?, MA Hai-Tao’, HAN Cheng-Hui""?, WANG Fei’, SUN Guo-Hua’?, JIANG Hai-Bin®

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Shandong Provincial Key Laboratory
of Restoration for Marine Ecology, Shandong Marine Resource and Environment Research Institute, Yantai 264006, China)

Abstract
amplification, polymorphic EST-SSR (simple sequence repeats) markers in rockfish Sebastes schlegelii. The results show
that the discovery rate of EST-SSR on EST sequences was 9.14%; dinucleotide motif had the highest frequency at 33.03%;
and TG/CA motif was the richest one. In total, primers, 46 pairs out of 56 pairs that designed proved effective, and 18 pairs

We designed primers with published expressed sequence tag (EST) sequences in combination with PCR

expressed polymorphism. We then applied these loci to analyze 30 S. schlegelii DNA specimens in population diversity.
The observed number of alleles (N,) ranged 2—9 in average of 3.89. The observed heterozygosity (H,), expected
heterozygosity (H.) and their average values were 0.0333—0.8000, 0.0333—0.7927, 0.3037 and 0.3757, respectively.
Polymorphic information content (PIC) ranged 0.0323—0.7522, five loci were highly polymorphic, and 4 were moderately
polymorphic. After Bonferroni correction, 3 loci deviated significantly from Hardy-Weinberg Equilibrium (P-value), but no
linkage disequilibrium phenomenon. The 18 loci were surveyed in S. koreanus and Sebastiscus marmoratus, the
cross-species proportions and polymorphic rates were 88.89%, 100.00% and 33.33%, 88.89%, respectively. Therefore, these
EST-SSR loci of S. schlegelii may facilitate studies on genetic diversity, phylogeny, and genomes mapping of related species.
Key words EST; microsatellite markers;

Sebastes schlegelii; transferability



