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Tab.1 Information and genetic indices of 47 polymorphic microsatellite markers of Acanthopagrus latus
515, S5 (5'—3") FEE I Ta/C S/bp n  Na Ho He PIC Fis Fua

AL2-1  F.FAM-CTGATCAGTGGTGCTGCTGT (GT)18 64 154 ~202 32 20 0.844 0.913 0.891 0.077 0.029
R:GACGCCCTTCGTTTATGAGA

AL2-2  F:HEX-CCTGTTGCACCAACAAGATT (CA)12 62 185~205 31 12 0.839 0.878 0.849 0.045 0.013
R:GCAGCGTCTTATCACGTTCA

Al24  F.HEX-TCTGAAGAACTGCTCGTCCA (AC)13 54 240 ~266 32 9 0.594 0.816 0.778 0.163 0.066
R:TTCCAAGGTAATGGCAGAGG

AL2-5 F:FAM-TGACTGTCACACAGATGAATGAG (GT)8 64 252 ~302 32 12 0.719 0.839 0.807 0.146 0.059
R:CTTGTACCGCTGGAACACCT

AL2-7  F.:FAM-AGCTCAGAGAGCCGAGACAG (TG) 16 64 157~181 32 9 0.781 0.800 0.759 0.023 0.003
R:ACAGCTGCTCCGACAAAAAT

Al2-8  F:HEX-CATTTAGCTCTGGCTCCGTC (TC)8 60 178 ~182 32 3 0.375 0.431 0.384 0.132 0.035
R:AGAGTGGGTGGGGTCTTACC

AL29 F.FAM-CGAAGTCACAAAGCGACTGA (TC)27 63 234 ~300 32 27 0.875 0.963 0.946 0.093 0.038
R:ATCTTGTCGTCGTCTCCCAC

AL2-11  F:FAM-TAGGTTCCCCCTCTGACCTT (AC)16 66 127 ~271 32 10 0.781 0.748 0.698 -0.045 -0.026
R:AGGCAACCCTGAGCTTTACA

AL2-12  F.HEX-AAATATTCCGACTGATGGCG (TG)8 60 199 ~225 32 12 0.900 0.820 0.784 -0.099 -0.052

R:CCAGTCGCTGTCTTCTCCTC
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VA= S FH(5'—3") FREHIG Ta/C S/bp n  Na Ho He PIC Fis Fua
AL2-13  F.FAM-TACGGCTTCCTGTCAGTGTG (AC)13 64 191 ~285 32 23 .839 .912 0.890 0.081 0.031
R:GAGGGATCTTTCCCAAAAGG
Al2-14 F.HEX-TGATGAACATGCTGCAGTGA (AC)9 62 208 ~236 32 6 .563 .505 0.450 -0.116 -0.044
R:TGTGTGAATGTGCTGCGTAA
Al2-15 F.FAM-TGGCTGGTCCAGTGTAACAA (AC)11 62 261 ~277 32 9 .594 717 0.670  0.174  0.066
R:TTCCTAGAGCACAGATTGCG
Al2-16* F.:HEX-TTGCTGCATGTCATCTCCTC (TA)8 60 108 ~202 32 11 . 406 .690 0.656 0.415 0.163
R:AACAGGCAGTTAATCGGTCG
Al2-17 F.FAM-GACCCTGTCAGGCAACCTAA (GT)12 63 107 ~137 29 8 .759 .701 0.664 —-0.085 -0.042
R:TGAATCCGCTTCTTCTCCAT
Al2-18 F:HEX-AGAAAGGTGTGGATGGATGG (CA)8 63 162 ~182 31 11 .613 L7190 0.685  0.150 0.056
R:TTTGCAGCGGGTTCTCTAAT
A12-19 F.FAM-TGCCATTCACCTATTCGACA (GT)10 64 159 ~185 30 12 . 700 .885 0.857 0.212 0.091
R:CAAGACATGTGGCATCACAA
AI2-20 F.HEX-TGCATACAGGAAACTGCTGG (AC)11 62 126 ~142 32 10 . 688 .807 0.765 0.150 0.059
R:AGGATGAGAGAGAGGGGGAA
AlL3-1  F;FAM-TCACATCAGTTCCCCCTCTC (CTC)8 58 261 ~303 32 10 . 844 .793  0.761 -0.065 -0.035
R:ATTCATTGCAGAATGCCTCC
Al3-2  F;HEX-TGAGTGTGGTTGTGTGAGCA (TCT)21 52 156 ~207 30 14 . 867 .887 0.861 0.023 0.003
R:CCCGTGTGAAGAAGAAAGGA
AL3-5 F:FAM-CATCCAGCAGTTCAACGGTA (CAT)10 54 296 ~320 32 9 .781 .819  0.779  0.047 0.014
R:GTTGAGCAACCCAAACAACC
AL3-6  F.HEX-TGATCCCATCCTTCCTCAAC (CAG)10 58 249 ~294 31 12 .903 .901 0.876 -0.002 -0.009
R:ATTTGTGCTCTCGTCCTGCT
AL3-7  F.FAM-CGAGCTCCTACGATGTGGTC (TTG)7 62 183 ~189 32 3 . 188 177 0.166  -0.150 -0.040
R:GCCATATTGGCAACGAGATT
AL3-11 F.FAM-ACCCATGGAAAGGGATAAGC (ATA)7 64 180 ~189 29 3 .207 .249  0.227  0.172  0.306
R:GCAGAATACATGGAGGGGAA
Al4-1  F:FAM-TTCACTCACTGACTGGCTGG (ATCT) 14 54 262 ~306 32 11 .813 .870  0.840 0.067 0.023
R:GCATTTTGGAGGAGCAAGAG
Al4-2  F;HEX-AAAAGGCTGGTTCCCTCACT (TCTG)9 56 126 ~167 32 9 .625 .601 0.563 -0.041 -0.021
R:TGGTTTCATACCAAGATCAGAGTT
Al44  F.HEX-GAGGCAGGAAATAGGGGAAG (CAAA)6 62 186 ~206 32 6 .375 .334 0.314 -0.196 -0.065
R:TCCTGTGCTGGTATGCTCTG
Al4-7  F.FAM-CACCCCTCACTTTTTGCAGT (AAAC)6 62 102 ~122 32 5 .625 .627  0.543 0.004 -0.005
R:TGACTTGGCAAACATAACGC
Al4-8 F:HEX-AGCTTCCACCAAAAAGCTGA (AAAC)9 62 135~179 32 12 .813 .883 0.857 0.081 0.031
R:CCGTGGTGAGTAGGACGTTT
ATA-10  F.HEX-AAGCCTCCTGAGAGAAAGGC (AGAT)22 62 277 ~317 32 12 . 844 .887 0.860 0.044 0.013
R:TCAGTCCCTCTGTGCTTCAG
Al4-11  F.FAM-GCTGACACGAGAGTTGTGGA (TCTT) 15 58 221 ~269 32 12 .938 .887 0.860 -0.058 -0.034
R:ATCGATCCGTCTGACTTTGG
Al4-12* F.:HEX-ATGTTGGCTTCAGCTGCTTT (GATA)20 60 202 ~374 31 18 .516 .939  0.919 0.455 0.212
R:TCAAGTTTGCTGATGTCTTAGTAGC
AL5-1* F:FAM-AAGAAGTTGCCAAAGCCAGA (GATAT)13 60 228 ~263 27 7 .407 .823  0.781 0.509 0.221
R:CTTGAAGGGGCACATGATTC
AL5-2  F.HEX-ACCCCATGGAAAGGGATAAG (ATGAC)5 58 268 ~283 32 4 .469 .603  0.542  0.225 0.078
R:TGGAAAACATGCTTTGAAAAA
AL5-3  F:FAM-CCTTCTATGGACGCTGCATT (CTCTT) 13 62 144 ~194 31 10 . 871 .879  0.851 0.010 -0.003
R

: CGCTTAGTCGGAGCAAAAAG




- 360 - NOA R R 38 &
gkl
VA= S FH(5'—3") FREHIG Ta/C S/bp n  Na Ho He PIC Fis Fua
AlL54  F:HEX-GAGACTGTTTGGTTGGGAGG (AAAGG)5 56 197 ~212 32 5 0.781 0.678 0.617 -0.183 -0.078
R:GCTGTATAAGCAAGGCTGGG
AL5-6  F.HEX-TTCGGTAAGGCTAACGAGACA (CTTTT)9 58 187 ~237 32 10 0.813 0.835 0.800 0.027 0.005
R:AGAGCTGCAGCATACAACCA
AL5-8  F:HEX-GGGTCTGGACCCCATCTTAT (TCCTT) 11 62 221 ~271 32 10 0.813 0.860 0.827 0.056 0.018
R:GCGGCTATGGAGATGGTTTA
Al59* F:FAM-CACTCAGATGTCGTCACACAGA  (TTTCT)9 62 280~320 29 9 0.621 0.873 0.842 0.293 0.128
R:TGCCCCTCTTTTGTACCACT
AL5-10 F.HEX-CGAGCTTAACTTGGCAATGA (ATTCT) 10 62 248 ~288 32 8 0.781 0.784 0.744 0.003 -0.006
R:CATCCACACTTCAAAGAATGACA
AL5-11  F;FAM-GCAAGTGCTCTGCATTCATC (AACTA) 14 64 200 ~265 26 13 0.885 0.886 0.856 -0.003 -0.011
R:CCCAAGGCAAGGGAAAGTAT
AL5-12  F.HEX-TTTTGCATGAATTTGACCGA (CACAA) 11 62 248 ~313 32 10 0.750 0.752 0.717 0.003 -0.005
R:CCTGGACATGATGCAGTTTG
AL6-1  F.FAM-CTGCAGTTGTCAGCTGTCGT (CCAGCA)6 62 191 ~215 31 5 0.581 0.629 0.548 0.078 0.024
R:GAGGGTGAAGGAGTGAGTGG
AlL6-2  F:HEX-GCAACACAACAACAAGCTGC (TACATA)9 58 252 ~300 32 13 0.875 0.869 0.842 -0.007 -0.011
R:CACACCGCCAGATCTCTTTT
Al6-3  F:FAM-CTAGGAAGTGAGCCGTCCTG (GTACTT)5 62 220 ~256 32 6 0.688 0.756 0.708 0.092 0.033
R:TTGTGGTTTAGTGGAAGTATAAAGGA
AL6-6  F.HEX-CCAATTTTCTGTTGCTGTATGG  (TAGGTT)5 58 215~233 31 4 0.581 0.564 0.501 -0.030 -0.016
R:TGTTGCCGGAACATCATAAA
AL6-7  F.FAM-ACAAGCCTCCCATTGACAAC (TGTGCT) 13 56 215~257 32 8 0.781 0.824 0.784 0.053 0.016
R:CTGACTCTATTGCCCCCTCA
AL69  F.FAM-GGTCACAAGTTTCCACCCAC (TCAGAA)S 62 274 ~316 32 2 0.156 0.246 0.212 0.367 0.069
R:TGCAGAACTCATTGGAGCTG

TE:F AR 205KRIE R 51905 Ta F7RIBKARE, S 7R S 3 R R/ INE L n FRAE BT O 5

3 HWE (a=0.05, p<0.001 1)

T 2678 245 Bonferroni £ 1F )5 i 3

F2 EEEWE 31 MAIERICE 9 MBERLEEF PRI B

Tab.2  Cross-species amplifications of the 31 microsatellite markers of Acanthopagrus latus in 9 relative species of family Sparidae

g TUERDRBL URRND AR TH CRHARNE SR RORN S0F6
(n=4) (n=6) (n=2) (n=1) (n=6) (n=17) (n=6) (n=2) (n=5)
Al2-1 +(7) +(9) +(3) +(2) +(6) +(9) +(12) +(3) +(6)
A122 +(4) +(6) - - +(6) - - - -
AL24 +(2) - +(2) - +(6) - - - +(4)
AL2-5 +(5) +(6) - - - - - - -
AL28 +(8) +(12) +(4) - +(12) +(14) +(12) +(4) +(10)
A12:9 +(4) +(8) +(4) - +(6) - - - -
AL2-11 +(4) +(8) +(2) - - - - - -
AL2-12 +(6) +(10) +(3) - - - - - .
A12-13 +(4) - - - - - - - -
Al2-14 +(4) +(6) +(2) - - - - - -
AL2-17 +(4) +(6) +(3) - +(6) - - - -
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(n=4) (n=6) (n=2) (n=1) (n=6) (n=17) (n=6) (n=2) (n=5)
AL2-19 +(4)
AL3-1 +(3) +(9) +(2) +(8) +(9) +(2) +(5)
AL3-7 +(3) +(7) +(4)
AI39 +(4) +(9) +(3)
AL3-11 - +(7) +(3)
AL4-1 +(8) +(8) +(4) +(7) +(6) +(2)
AL42 +(4) +(6)
Al44 - +(6) +(2)
AL4SS +(4) +(6) +(2)
AL4-8 +(4)
AL4-11 +(8) +(12) +(2)
Al4-12 - +(9) +(3) +(2)
Al5-3 +(7) +(9) +(1)
AL5-6 +(8)
AL5-8 +(5)
AL6-1 - - +(2)
AL62 - +(6) +(3)
AL6-3 +(4) +(8) +(1)
AL6-6 +(3) +(1) +(2)
AL6-7 +(4) +(6) +(2) +(4)
AL% 63.80 51.10 48.90 2.10 14.90 10. 60 8.50 8.50 8.50

TE: n NRRAREL, S + 7 R AT, T FRORA AR ALY Sy TSR S AR AR (L R R A
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Microsatellite marker development for Acanthopagrus latus
and cross-species amplification in the family Sparidae

WU Ren-xie, ZHAI Yun, XIAO Yao, NIU Su-fang, ZHANG Hao-ran, LI Xiao, CHEN Wei-yong
(College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: Using the specific-locus amplified fragment sequencing ( SLAF-seq) technology, we developed 47 high
polymorphic microsatellite markers for Acanthopagrus latus, among which 17 were di-nucleotide repeats and the oth-
er 30 were tri- to hexa-nucleotide repeats. The allele number per locus ranged from 2 to 27 (mean 10), and the
observed and expected heterozygosities varied from 0. 156 to 0. 938 (mean 0. 682) and 0. 177 to 0. 963 ( mean
0.741) , respectively. The polymorphism information contents ( PIC) ranged from 0. 166 to 0. 946 (mean 0.705).
After Bonferroni correction, 43 microsatellite loci were consistent with Hardy-Weinberg equilibrium ( HWE) , while
the other 4 loci deviated from the HWE. These polymorphic microsatellite markers could provide new and effective
molecular markers for the genetic resources study of A. latus. The results of cross-species amplification showed that
a total of 31 microsatellite markers could be successfully amplified in 9 species of family Sparidae. Among them 17
were transferable in Acanthopagrus pacificus, Acanthopagrus schlegelii and Acanthopagrus australis, and they would
provide new markers for the future studies of phylogenetic relationship and population genetics of these species. The
other 3 markers were also transferable in Evynnis cardinalis, Pagrus major, Pagrus caeruleostictus and Dentex
hypselosomus.

Key words: marine biology ; Acanthopagrus latus; microsatellite marker; SLAF-seq technology; cross-species am-
plification
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