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Isolation and screening of microsatellite markers from the Chinese pearl oyster
Pinctada fucata based on FIASCO

QU Ni-ni '*, GONG Shi-yuan %, HUANG Gui-ju ', TONG Jin-gou *, YU Da-hui '

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300; 2. College of Fisheries,
Huazhong Agricultural University, Wuhan 430070; 3. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072)

Abstract: Isolation and screening of microsatellite markers from Pinctada fucata were performed using the method of Fast
Isolation by AFLP of Sequences Containing Repeats (FIASCO). After restriction of genomic DNA with Msel, the digested
fragments were ligated with adaptors and then hybridized with biotinylated (CA);s probes. The tentative microsatellite DNA
was isolated by streptavidin-coated magnetic beads from the hybridized mixture. After purification, the isolated microsatellite

DNA was amplified using degenerated primer Mse -N and then cloned into T-vector. After transforming, the microsatel-

lite-enriched library was constructed. The second PCR screening was performed using the primer of (CA);s probe and T vec-
tor’s primers, and 357 positive clones were obtained. Sequencing analysis showed that 297 clones (83.2%) contained microsa-
tellite DNA, including 479 microsatellite domain. Among them, 370 microsatellites (77.3%) were perfect type, 95 (19.8%)
imperfect type and 14 (2.9%) compound type. Forty nine pairs of primers were designed and 31 (63%) pairs were effective for
PCR amplification. Nine loci showed polymorphism as tested by a population (n=32). PIC values for the nine loci ranged from
0.375 to 0.809 with an average of 0.536. The number of alleles ranged from 2 to 9 with an average of 4.889. The observed
heterozygosity ranged from 0.200 to 0.600 with an average of 0.415, and the expected heterozygosity ranged from 0.454 to
0.844 with an average of 0.598. This study demonstrated that FIASCO is a useful technique of microsatellite isolation for
Pinctada fucata.
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1 FAGKENERETRIRILERENBEFII(TUEAMIE)
Tab.1 DNA sequences of three clones with SSR from Pinctada fucata (underlined sequences stand for microsatellites)

TAAAGAAAAAAATGCTATGAAAGATAAAAATAAACTTGCACGGCGTACAGCGTCTTCCGACAAACTAAACATGTGTC
ATGGGGTGTGAGGGTGTGCGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGTATATTACATCTACATGTTCTTTAGACATATTTATCGATAACGTTGAATGTGGATTTCAAAATTCAGAAACAATCATA
CTTGTTTTATTGTCTTAGGTTATCGAATATATTCTGCAGTCGGAGAGTTCCCTCGTCTATATTA

TAATGTTTCTATGGTGTTCGTTGGTGTCCCTTTTGCATCTCTTTCTGTGGGTGTCTGTTCTGTGTGTGTGTGTGTTTTTT
TTTTGTTTTTTTTGTTTTTGCATTGGGTGTTTTGGGGTTTTGCTATGGGTGCTGCAACCTACTGTTGTGTTGTTTGAGAT
M160 CCCCTCCTTTCATTTCACTTTTCTATCAGTGCTACGTCCCCTTCATGGCTTTGCCATAGTTCATATTATTCGATACTCATT
GGCGAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAAT
AAAAGTAACTGAAACTCGTAAAAAAAGACAATACATCGGGCTCACAAAGTTA

TAATTTCATGCTGGATCTACTATTATTTCATTTTCCCATGGAAGGTGTGTGTGTGTGTGTGTGTGTGGGGGGGGGGGGG

M2

M185 GTTAATTAATCTCGGACTCGGATGGAAATTTATATATTTGTTCTTTTTTACTTTTTACTAGCCAGATATTGAAATTGACCT
TTA
F2 AHKENEFEMAMIERME 2.3 PCR
Tab. 2 SSR types in the genome of Pinctada fucata Primer Premier 3.0
219 49
(CA/GT)n 364 76.0 % PCR 31
(AT/TA)n 60 12.5% 3
(AG/TC)n 28 5.9% 24
(GO)n 1 0.2% 32
(CAA) 5 1.1% PCR 31 9
(AAG)n 2 0.4% (3 = ) 4 M7-F/R
(ATT)n 2 0.4% ’
(CCT)n 1 0.2% 9 2.9
(ATTT)n 6 1.3% ’
pa— 5 0.4% 4.889 1.805—5.863
n 4%
, 2.824; 0.200—0.600
(CAGA)N 4 0.8%
R 0.415; 0.454—
(GAGT)n 1 0.2%
(CCGT)n 1 0.2% s 200bp —
(GGGDn ! 0-2% 12345678 910111213141516 17181920 212223242526 27 282930
(CAAAA)N 1 0.2%
479 100% ass aBn
% |
avell 4 SEs-sas==ma sel=cae
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Weber > E?’. “ll S8sE® == ‘ Y s
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77.3%; 95 19.8%; 14

Fig. 4 PCR products amplified from Pinctada fucata pop-
2.9% ulation at locus M7



FIASCO 51
*3 MABYTEHRIESHY
Tab. 3 Some microsatellite primers effective for PCR amplification
(5-37) /(bp)
M2* F: TCTTCCGACAAACTAAACA 168 47
R: CTGAATTTTGAAATCCACA
M3+ F: CCAAGAAAGTCGATCTACCA 147 50
R: ACAATCCTGACAAGCATAAA
F: TGGCGTATTGTGATTTTG
M3 R: GCATCTTCTCCACCTTAA 294 48
M7+ F: GGACCAGACGTGTTGTCATT 169 52
R: TGATTCCTTCTCCCTTTCTC
Mi2* F: TAATAAGTACTGTGGATAGGC 140 50
R: CTCCATTGTTATGTCTTTATC
M3 F: CATTTTGATAAACATGATAAAGAC 260 50
R: AACCAGACGATGAACAACAC
M4 F: TGATGATAACATTGGCTTCT 110 50
R: CTCGCAACTCTGTCACCTC
M6 F: TGGAAACATCTATGAAAGG 186 50
R: CGATAAACCACGACTAACT
F: TGCAGTCATTTGTTCGTG
*
MIL3 R: TTGCTTTGTCTCCTATGCTATT 241 52
F: GATGCTCAAATTCTGCTTTA
*
Mi14 R: TCTTGGGTTGTTCCTCTT 224 30
F: CCCCTCCTTTCATTTCAC
M160 R: GCCCGATGTATTGTCTTT 202 52
F: GATGGAATAGGCATTTCATA
MI71 R: AAAGCCAAAGTAAAACTTGT 190 48
F: AAGTTTGAGTCTGGAGGAA
MI89 R: CCGTACTTTGACCTTGATT 109 52
F: AGTTGACATAACCAGGGTG
¥
M213 R: CCATACAAACAGACAGCAT 242 32
F: ATGCTCCCGCGAACAAA
*
M247 R: CAGCGTCTGGACAAGAAGTGA 106 52
F: TATAAACCATGCCTGATTC
M255 R: TGCTTACAAGTAACTACGG 143 >0
F: CATTTGCTACTGGGGTGT
M265 R: CGATAAAAGAAAGGAGGG 258 32
F: TTAGACCCAATGAAAATCTG
¥
M287 R: TTGAAGTTGAACATAGCCAC 226 50
. F, s R,
0.844, 0.598; PIC 0.375 , M12, M247
—0.809 , 0.536, Hardy-Weinberg R M3, M7, M114, M287
, (4
x4 ITATESHRSRNABFNEESREIT
Tab. 4 Statistics of genetic parameters in Guangxi wild population of Pinctada fucata
A Ae Ho He PIC Puw
M2 3 1.839 0.600 0.464 0.403 0.161
M3 7 2.041 0.300 0.519 0.488 0.006
M7 5 3.136 0.433 0.693 0.633 0.009
MI12 3 1.873 0.367 0.474 0.403 0.016
M113 2 2.000 0.333 0.509 0.375 0.055
M114 9 3.888 0.467 0.755 0.714 0.001
M213 4 2.975 0.467 0.675 0.598 0.089
M247 8 5.863 0.567 0.844 0.809 0.042
M287 3 1.805 0.200 0.454 0.404 0.000
average 4.889 2.824 0.412 0.598 0.536 0.042
A, W 5 Ho, 3 He, PIC, 5 Puw, - 0.05
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