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Tab. 1 Characterization of 30 novel microsatellite markers for Portunus trituberculatus

(539 /C P
. /bp PIC
locus name primer sequence (5'-3") annel. temp. core repeat X P value H, H. access. no.
allele no. allele size range

PTR5b  F:CTCCCATTGCTTCTTCCC 55.0 (CCT)s...(TC)zs...(CT)16 8 224-283 0.0484 0.680 06333. 0.7288 GQ466018
R:TCCACGCCCTAGTATCCC

PTR6b  F:CAGGCCAACCTCTAAATT 56.4 (AC)3;...(CA) 11 241-366 0.2490 0.796 0.7333 0.8260 GQ466019
R:TTCGGCATCACTCTTCTC

PTR8a F:AAGGACAGACCGAGGAT 55.5 (TG)z2...(GT)n 11 202-233 0.0095 0.783 0.6333 0.8198 GQ466021
R:TTCAGGGCATAAACAAGG

PTR10 F:TGGTGTTATGCCGCAACT 54.4 (TC)14(TG)3s...(GT)30(TG)14 8 195-245 0.0016* 0.735 0.4333 0.7785 GQ466023
R:CAAACGAAGGGTTAATGT

PTR16a F.TTGCGGAAGTAAATAACG 534 (CA)u3...(AC)p9...(AG)y 9 112-154 0.0000* 0.745 0.3000 0.7915 GQ466024
R:TGACGGAGATCGGTTGTG

PTR23b F:AGAGGAGGAGGTATAAGGA 56.0 (AG)us...(CA)3...(CA), 8 209-234 0.0770 0.744 0.7000 0.7910 GQ466025
R:TGAGCGTGCTAACCACTA

PTR30  F:CCATTCTGCCTTGTCTTC 58.7 (AC)11(AC)s 7 246-367 0.0183 0.767 0.7000 0.8068 GQ466028
R:TCTTACCCATTACGGAGC

PTR33a F:ACAACGCCAACAATAGCA 63.0 (CT)s6...(GT)39 10 359-442 0.7910 0.817 0.8667 0.8503 GQ466030
R:CACCGCACTTTACAGCAC

PTR33b F:ACAAGAATCTTTCAGCCGTGAT 61.2 (CT)s6...(GT)39 8 283-374 0.1933 0.830 0.7778 0.8400 GQ466030
R:AGGGAGTCGTCGGGCAGCAT

PTR39a F:CTTGGCGTGGCTTGTGCT 57.6 (GA)19...(AGG)yo...(AG)5 8 147-186 0.0000* 0.804 0.3000 0.8401 GQ466031
R:ATGCGATCTAAAGTGACTGA

PTR45 F:AGAGGAGTGACTGGAGGGTA 63.0 (AC)ys...(CA) 9 250-317 0.3845 0.807 0.8000 0.8401 GQ466032
R:TAAGGCTAAGGACAGGATGA

PTR54 F:TGAGCTGGATGGATTGAA 57.6 (AQC)s, 8 250-353 0.9140 0.762 0.9000 0.8006 GQ466033
R:GGTCCTCTGGCTTGTGAA

PTR65 F:CTCAGTCCTACCCGAAGA 57.6 (CA)is5...(AC)5 8 206-238 0.5529 0.679 0.7000 0.7311 GQ466034
R:AATTGCCAGTTCCCTTAC

PTR70  F:CAACAATACAGAACCCAC 57.6 (CA)y 9 283-350 1.0000 0.783 1.0000 0.8181 GQ466035
R:TGTAGTCCTAACAGTGCC

PTR76  F:ACATCACCGTCAGGGACA 61.2 (CA)y, 8 203-283 0.0000* 0.827 0.44383 0.8512 GQ466036
R:ATTTGCCTCGTGCTAACC

PTR81 F:GCAAAGGTGCCACAGTCC 61.2 (AC);s 13 367438 1.0000 0.892 1.0000 0.9099 GQ466037

R:TCACCCAGCCAGTCTTCC




5-3' P
. ¢ ) /C /bp PIC
locus name primer sequence (5'-3") core repeat . P value H, H. access. no.
annel. temp. allele no.  allele size range
PTR93 F:AAGACAAAGCGACAAGCC 56.0 (TG)y...(TG)s3 7 250-321 0.6510 0.784 0.8333 0.8243 GQ466039
R:CGCAATAACTCCCAACAA
PTR95  F:CCTTGCCTTTCACTATACAC 58.7 (GT)31..(CCT)s...(TCA)s(TCT)s 7 312-359 0.5880 0.782 0.8333 0.8237 GQ466041
R:GACCCACTTGTTATCGTTTT
PTR98a F:GGATGAAGAGGAGGACTG 56.0 (CTA);...(CTA)4...(TC)3y 8 169-204 0.0362 0.738 0.6667 0.7785 GQ466042
R:TGGTGGAGGATTATGAGA
PTR100 F:ACCTATTTATTGCTAAGTGA 534 (GT)s(GT)s(GT)ay 9 250-367 0.0002* 0.788 0.5667 0.8254 GQ466043
R:CAAGTGATTGTGCTGTCT
PTR103b F:GGAGTGTTGGTGGTGGGT 61.5 (GT)zs...(TGT)s 4 258-283 0.6925 0.449 0.5667 0.5435 GU177171
R:AGGATTGGTATGCCGAGA
PTR112 F:AGGACCAGTGCCAACCAA 61.5 (GT)34...(CT)ys 6 308-375 0.2211 0.739 0.7333 0.7853 GU177179
R:TTCACGCAGCCCATCTTC
PTR113 F:GCCAACTGTTCTTATGTG 56.0 (CA)(AC)6 5 336-445 0.0000* 0.660 0.2222 0.6492 GU177180
R:AGTCTTAGCACTTTACCG
PTR124 F:GTAAATACCCACAACAAATCC 61.5 (CA)(AC)o 7 220-250 0.1249 0.778 0.8519 0.7841 GU177188
R:AGTAGGTCGTTCGCTTCG
PTR125 F:TAACGCAGATAGTCATAAT 56.0 (AG)1...(AG)y;...(GT)y9 9 345-431 0.0000* 0.816 0.4138 0.8409 GU177189
R:TGAGGTAAGCAACAAAGC
PTR131 F:GTGGAACAGTAGGCAAACG 65.0 (AC)6 3 375404 0.2313 0.350 0.3667 0.4367 GU177193
R:AACCCAAACAAAGGTAGTGAAG
PTR135 F:.TTACACTCTTGGCTCCTG 56.0 (TG)14...(AG)12 7 227-268 0.0004* 0.734 0.4667 0.7819 GU177196
R:ATTGGCTTATGTCACCTC
PTR145 F:ATCGTCATCGCCGAATAA 56.0 (ATC);...(TC),3 8 310-388 0.2832 0.799 0.8000 0.8362 GU177204
R:GAGTGAGGAAGCCCAACC
PTR148 F:AGTGGAAGGTCGTGGATG 63.4 (GA)ss...(CA)s6...(CA)s 7 400-450 0.7876 0.780 0.8571 0.7974 GU177206
R:GTGGGATTGTGAAATGCTTA
PTR149 F:GCCATGACACCGAAACTC 61.5 (TG)30 8 195-225 0.0528 0.750 0.6667 0.7960 GU177207
R:AGAATCGCAAACAGGACA
D - (P<0.05).

Notes: *means significant deviation from Ha:

rdy-Weinberg equilibrium (HWE) (P<0.05).



199

1

2 3 456 78 91011 12 1314 1516M 17 18 19 20 21 22 23 24 25 26 2728 2930 bp
267

234
213
i
123
1 GQ466042 30
1-30: 30 M: marker: 267, 234, 213, 192, 184, 123.
Fig.1 Electrophoresis of Locus GQ466042 amplified in 30 Portunus trituberculatus individuals
1-30: 30 Portunus trituberculatus individuals. M: markers.
, ; (AG)1s  (AC)is
2 23] ,
_ , (GT) 15
241 (Paralichthys ,
olivaceus) , 23 , QTL
69.56%, 11 ; )
(1] (Chlamys farreri) (PIC)
100 R R
100%, 40 PIC>0.5 ,
s ; 0.25<PIC<0.5 ,
85.48%, 30 ; PIC<0.25
[15] [28] 28
, (87.5%) PIC 0.5,2 PIC 025 0.5
; 2.83%, ,
(4.08%), ,
,2 ,
DNA ,
, (AC), [29-30] , PIC>0.5
(251, 28 (Hy) 0.2222~1.000 0,
(Fenneropenaeus chinensis) CT/GA He 0.649 2~0.909 9; PIC 0.25
[261, fiil (letalurus punetatus) 0.5 2 ., H, H. 0.366 7~
, 71.7%, 0.566 7 0.436 7~0.543 5,
CA/GT  CT/GA 67%  21%17! , B1]

[14]

(AG)  (AC) .8



200

18

[32]

PCR ,
[33]
(102~107)
(107°~107 B4

[35-37]

Bl P B KF A PRI KL S
QUEE TR IS NS T
EAZBFATT S 7@BEE LN, Ak

R Al

S 2% Sk
[1] , , ;o [M].
, 1986: 213-214.
(2] () Ml : , 1993:
882-883.
[3] , , . [M].
, 1996: 28-31.
[4] , , . “ "
18S rRNA [1]. , 2008,
29(4): 34-38.
[5] , , ,
[J]. , 2008, 32(5): 36-39.
[6] , ,
[J]. , 2008, 1(1): 125-128.
(7] , , ,
1. , 2008,

24(2): 285-289.

[8] ChangY M, Liang L Q, Li S W, et al. A set of new microsa-
tellite loci isolated from Chinese mitten crab, Eriocheir
sinensis [J] . Mol Ecol Notes, 2006, 6(4): 1237-1239.

[91 Yap E S, Sezmis E, Chaplin J A. Isolation and characteriza-
tion of microsatellite loci in Portunus pelagicus (Crustacea:
Portunidae)[J]. Mol Ecol Notes, 2002, 2 (1): 30-32.

[10] Gopurenko D, Hughes J M, Ma J. Identification of poly-

morphic microsatellite loci in the mud crab Scylla serrata

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

(Brachyura: Portunidae) [J].Mol Ecol Notes, 2002, 2(4):
481-483.
An H S, Jeong J H, Park J Y. New microsatellite markers for
the snow crab Chionoecetes opilio (Brachyura: Majidae)
[J].Mol Ecol Notes, 2006, 7 (1): 86-88.
Jensen P C, Bentzen P. Isolation and inheritance of microsa-
tellite loci in the Dungeness crab(Brachyura: Cancridae:
Cancermagister)[J]. Genome, 2004, 47: 325-331.
Takano M, Barinova A, Sugaya T, et al. Isolation and char-
acterization of microsatellite DNA markers from mangrove
crab, Scylla paramamosain[J]. Mol Ecol Notes, 2005, 5(4):
794-795.

[J. , 2008, 15(5): 738-743.

R R (Portunus trituber-
culatus) 1. ,
2009, 40(1): 83-87.

Liu P, Kong J, Shi T, et al. RAPD analysis of wild stock of
penaeid shrimp (Penaeus chinensis) in Chinese coastal wa-
ters of the Huanghai Sea and coastal waters of the Bohai
Sea[J]. Oceanol Sin, 2000, 7(2): 86—89.
Karagyozov L, Kalcheva I D, Chapman V M. Construction
of random small-insert genomic libraries highly enriched for
simple sequences repeats[J]. Nucl Acids Res, 1993, 21:
3911-3912.
Edwards K J, Baker J H, Daly A, et al. Microsatellite librar-
ies enriched for several microsatellite sequences in plants[J].
Biotechniques, 1996, 20: 758—760.

[3]. , 2008, 32(3):
353-361.
Bostein D, White R L, Skolnick M. Construction of agenetic
linkage map in man using restriction fragment length poly-
norphisms[J]. Am J Hum, 1980, 32: 314-331.
Zane L, Bargelloni L, Patarnello T. Strategies for microsatel-
lites isolation: a review [J] . Mol Ecol, 2002, 11: 1-6.
Hanfling B, Weetman D. Characterization of microsatellite
loci for the Chinese mitten crab, Eriocheir sinensis[J]. Mol
Ecol Notes, 2003, 3(1):15-17.

, , , PCR
[J]. , 1999, 15: 39-43.
[J]. 2005, 12(6): 682-687.

Serapion J, Kucuktas H, Feng J, et al . Bioinformatic mining

of type I microsatellites from expressed sequence tags of



1 : 201

channel catfish (Ictalurus punctatus)[J].Mar Biotechnol, 1. , 2006, 13(3): 502—-509
2004, (6): 364-3717. [32] , , ;. 4

[26] s , s . (Fenneropenaeus [3]. , 2009, 30(4): 84-89.
chinensis) . , 2004, [33] Callen D F, Thompson A D, Shen Y, et al. Incidence and
35(5): 424-431. origin of “null” alleles in the (AC)n microsatellite mark-

[27] Serapion J, Kucuktas H, Feng J, et al. Bioinformatic mining ers[J].Am J Hum Genet, 1993, 52: 922-927.
of type I microsatellites from expressed sequence tags of [34] Vigouroux Y, Jaqueth J S, Matsuoka Y, et al. Rate and pat-
channel catfish (Ictalurus punctatus)[J]. Mar Biotechnol, tern of mutation at microsatellite loci in maize[J]. Mol Biol
2004, 6: 364-3717. Evol, 2002, 19: 1251-1260.

[28] s s , . DNA [35] Pemberton J M, Slate J, Bancroft D R, et al. Nonamplifying

[J1. , 2004, 28(2): alleles at microsatellite loci: A caution for parentage and
241-244. population studies[J]. Mol Ecol, 1995, 4: 249-252.

[29] Xu Z, Primavera J P, Pena L D, et al. Genetic diversity of [36] Kordicheva S Y, Rubtsaa G A, Shitova M A, et al. A search
wild and cultured black tiger shrimp(Penaeus monodon)in for null alleles at the microsatellite locus of chum salmon
the Philippines using microsatellites[J]. Aquaculture, 2001, (Oncorbyncbus keta Walbaum) [J] Russian J Genet, 2010,
199: 13-40. 46(8): 1019-1022.

[30] Beardmore J A, Mair G C, Lewis R 1. Biodiversity in aquatic [37] Sugaya T, lkeda M, Mori H, et al. Inheritance mode of mi-
systems in relation to aquaculture [J]. Aquac Res, 1997, 28: crosatellite DNA markers and their use for kinship estima-
829-839. tion in kuruma prawn Penaeus japonicus[J]. Fish Sci, 2002,

[31] . DNA 68:299-305.

Construction on enriched microsatellite library and characterization
of microsatellite markers from swimming crab
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Abstract: Thirty microsatellite markers of swimming crab Portunus trituberculatus were isolated and character-
ized by screening SSR-enriched library. Genomic DNA were digested by Haelll, then DNA fragments containing
microsatellites were captured by a piece of nylon membrane(Hybond N*) bounded with the probe combinations of
(AC);5 and (AG)s. After transformation to Escherichia coli strain DH5a, the clones were regularly re-arrayed in a
new agar plate with the density of about 300 clones per plate and were screened with (AC);5s and (AG),s probes
labeled by DIG luminescent Detection Kit system(Roche). One hundred and fifty clones were randomly selected
for sequencing. One hundred and five primer pairs were designed using the software Primer Premier 5.0, of which
56 pairs could amplify distinct PCR products. Polymorphism of these distinct loci was assessed using 30 swim-
ming crab individuals, and the results showed that the 30 loci were all polymorphic. The values of H,, H. and PIC
varied from 0.222 2 to 1.000 0, from 0.436 7 to 0.909 9 and from 0.350 to 0.892, respectively. These microsatel-
lite markers would be useful for the studies of genome mapping, QTL, parentage determination and population
genetics for this species. [Journal of Fishery Sciences of China, 2011, 18(1): 194-201]
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