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Tab.1 Microsatellite markers and their primers in L argemouth bass

5'—3'
Locus Primer se(quences) Size(bp) Repeaat sequence Number of Annealing GerBank
alleles temperature () urce

Ja12 F: ACTCACAGCCTCACATTC 202 (CA) 0 2 50 EF055991
R: CAGGTGCGACTCAAGACAG

JA.23 F. GTCCGCTCCTTAGTTTAT 397 (TG) 3 50 EF055992
R: TCCTTTATCCTTCCCTCT (AG),

JA31 F TGGACTGA GGCTACA GCAGA 202 (CA) 5 2 60 EF055993
R: CCAA GA GA GTCCCAAATGCGA

JA.36 F: GCTCAGAGCCTGAAGACCAG 214 (CA) 35 2 56 EF055994
R: ATGGA GGACAGCAGGAACAT

JA.37 F. TCCAGCCTTCTTGATICCTC 200 (CA) 2 56 EF055995
R: CCCGTTTAGCCAGAGAAGTG

JA.40 F GCTGAGAGCCTGAAGACCAG 214 (CA) 15 2 58 EF055996
R: ATGGA GGACAGCAGGAACAT

J2.43 F. GCTGCCGA GTGCGTGTAACTA 215 (CA) » 2 58 EF055997
R: GGGAAGCCAGAGTCAGAGTG

JA48  F TCGACGATCAATGGACTGAA 207 (GT) 13 2 56 EF055998
R: TCTGGACAACACA GGTCA GG

JZ.53 F. AGCCAATTTCA GCCAAGGT 200 (GT) 13 2 54 EF055999
R: TCCACGATCAATGCGACTGAA

J2.59 F. CACAAGGCAAACAGAACGTC 183 (CA) 2 55 EF056000
R: TTGGCTACCCAGTGATGACA

JZ.60 F. AGTTAACCCGCTTTGTCCTG 205 (CA) » 2 60 EF056001
R: GAAGGCCGAA GAAGGGAGAGT

J4.67 F. CCGCTAATGA GAGGGA GACA 248 (CA) 16 2 60 EF056002
R: ACAGACTA GCGTCA GCA GCA

JZ.68 F: AGGCACCGTCTTCTCTTCA 166 (CA) 5 3 58 EF056003
R: CATTGTGGGTGCATTCTCC

JA71  F GCAGCTTCAGGTGTGTGTT 202 (GT) » 2 60 EF056004
R: TCGGTGAACTCCTGTCA GG

JA. 72 F. AGGGTTCATGTTCATGGTAG 170 (CA) » 2 59 EF056005
R: ACACA GTGGCAAATGCGA GGT

JZ.83 F. TGTGGCAAA GACTCA GTGGA 157 (CA) 3 56 EF056006

R: ATTTCTCAACGTGCCA GGTC
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(5'—3")
Locus Primer sequences Size(bp) Repeaat sequence Number of Annealing GerBank
alleles temperature () durce
JA.84  F GAAAACAGCCTCGGGTGTAA 197 (CA) » 3 56 EF056007
R: CACTTGTTGCTGCGTCTGTT
JA.85  F GGGGCTCACTCACTGTGTTT 213 (CA) g7 3 58 EF056008
R: GTGCGCAGACAGCTAGACAG
Lma2l  F CAGCTCAATAGTTCTGTCAGG 158—183 3 47.5 Colbourne
R: ACTACTGCTGAAGATATTGTG etal %
M do7 F: TCAAACGCACCTTCACTGAC 156—172 2 53 M alloy
R: GTCACTCCCA TCATGCTCCT et al [®
Lar7 F: GTGCTAATAAAGGCTACTGTC 127—155 2 47 Déw oody
R: TGTTCCCTTAATTGTTTTGA etal 7
1.2.4
2
3
1 2- 1
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Fig 1 Demonstration of microsatellite locus anplified by JZ_23 primer pairs in three populations of L argamouth bass
;D1D10 ;N1N10

G1-Gl10, L argamouth bass from Guangzhou; D1-D10, L argemouth bass from Daliang N1-N 10, L argemouth bass from Nanshui; M, molecular
marker(9011)

M DO01IM arker, G1-G10
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Tab. 2 Allele frequenciesof 21 microsatellite loci and PIC for three populations of L argemouth bass
Locus Allele Allele frequencies (PIC) Average
G D N G D N

JA4.12 a 0. 0500 0.0714 0.1333 0. 0905 0.1238 0.2044 0. 1396
b 0. 9500 0. 9286 0. 8667

J2.23 a 0. 2167 0.3571 0. 3500 0. 6462 0. 5969 0.7436 0. 6622
b 0.2167 0. 3929 0. 2667
c 0. 4833 0. 2500 0.3833

J2.31 a 0. 3500 0. 6071 0. 5000 0. 3515 0.3633 0.375 0. 3632
b 0. 6500 0.3929 0. 5000

JZ2.36 a 0. 1667 0. 2500 0. 1667 0. 2392 0. 3047 0.2392 0. 2610
b 0.8333 0. 7500 0.8333

JA.37 a 0.3833 0. 1429 0. 3500 0. 3610 0.2150 0.3515 0.3092
b 0.6167 0.8571 0. 6500

JZ.40 a 0.1333 0. 2500 0. 1500 0. 2044 0. 3047 0.2225 0. 2439
b 0. 8667 0. 7500 0. 8500

J2.43 a 0. 7167 0. 6964 0. 7667 0. 3236 0.3334 0.2938 0.3169
b 0. 2833 0. 3036 0.2333

JZ2.48 a 0. 3000 0.1786 0. 1500 0.3318 0. 2504 0.2225 0. 2682
b 0. 7000 0.8214 0. 8500

JA.53 a 0. 7667 0. 8036 0.7833 0.2938 0. 2658 0.2829 0.2808
b 0.2333 0. 1964 0. 2167

J2.59 a 0. 8667 0. 7857 0. 7667 0. 2044 0. 2802 0.2938 0. 2595
b 0.1333 0. 2143 0.2333

JZ.60 a 0. 2833 0.3214 0. 2667 0.3234 0.3411 0. 3146 0. 3264
b 0.7167 0. 6786 0.7333

Ja 67 a 0. 9000 0.8214 0. 9667 0. 1638 0. 2504 0.0623 0. 1588
b 0. 1000 0.1786 0.0333

JZ.68 a 0. 6667 0. 6429 0. 5167 0. 3657 0.4710 0. 3747 0. 4038
b 0. 3167 0.2321 0. 4833
c 0. 0167 0.125

Ja71 a 0.9333 0. 9286 0.9833 0.1158 0.1238 0.0323 0. 0906
b 0. 0667 0.0714 0.0167

Ja72 a 0. 2667 0.3571 0. 3000 0. 3147 0. 3537 0.3318 0.3334
b 0.7333 0. 6429 0. 7000

JZ.83 a 0.6333 0. 5000 0. 6167 0.3974 0. 4470 0.3610 0.4018
b 0.3333 0. 4464 0.3833
c 0.0333 0. 0536

J2.84 a 0.6333 0. 6429 0.5167 0.3778 0. 4696 0. 3747 0. 4074
b 0. 3500 0. 2500 0. 4833
c 0.0167 0.1071

J2.85 a 0. 6000 0.5893 0. 7167 0. 5360 0.5390 0. 9436 0.6729
b 0. 1500 0. 107 0. 0667
c 0. 2500 0. 3036 0. 2167

Lma21l a 0. 3500 0. 5000 0. 6000 0. 6404 0. 7363 0.8672 0. 7480
b 0. 5167 0. 4107 0. 2500
c 0.1333 0. 0893 0. 1500
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Locus Allele Allele frequencies (PIC) Average
M do7 a 0.1333 0. 1786 0. 0333 0. 2444 0. 2504 0. 0623 0.1723
b 0. 8667 0.8214 0. 9667
Lar7 a 0. 1667 0. 2500 0. 3833 0. 2392 0. 3047 0. 3610 0. 3016
b 0. 8333 0. 7500 0. 6167
2.3 : 3
3 2.14—2. 28, Ho 0.356—0. 396,
, 0.368—0. 403, PIC
A H, HH PIC( 2 3) 0. 0906—0. 7480
3 3 21 d

Tab. 3 Number of alleles (A) , number of effective alleles (a,) , observed heterozygosity (H,) , expected heterozygosity (H.) and d at the

21 microsatellite loci assessed for the three populations in L argemouth bass

Locus G D N
A (a) Ho He d A (a) Ho He d A(a) Ho He d
12 2(1.1) 0.100 0.097 0.031 2(1.2) 0.143 0.135 0.059 2(1.3) 0.133  0.235 -0.434
JA23 3(2.7) 0.700 0.640  0.093 3(2.9) 0.536  0.668 -0.198 3(2.9) 0.667  0.671 - 0.006
JA31 2(1.8) 0.433 0.463 -0.085 2(1.9) 0.429 0.486 -0.117 2(2) 0.533  0.509 0.472
JA36 2(1.4) 0.333 0.283  0.177 2(1.6) 0.357 0.382 -0.065 2(1.4) 0.333  0.283 0.177
JA37 2(1.9) 0.633 0.481 0.316 2(1.3) 0.286  0.249  0.149 2(1.8) 0.367  0.463 - 0.207
JA.40 2(1.3) 0.267 0.235 0.136 2(1.6) 0.357 0.382 -0.065 2(1.3) 0.300  0.259 0.158
JA43 2(1.7) 0.433 0.413 0.048 2(1.7) 0.53  0.431  0.244 2(1.5) 0.400  0.364 0.099
JA.48 2(1.7) 0.400  0.427 -0.063 2(1.4) 0.357 0.299 0.134  2(1.3) 0.233  0.259 - 0.100
JA53 2(1.6) 0.267 0.364 -0.266 2(1.4) 0.321 0.321 0.000 2(1.5) 0.433  0.345 0. 255
JA59 2(1.3) 0.267 0.235  0.136 2(1.5) 0.357 0.343 0.041 2(1.5) 0.333  0.364 -0.085
JA60 2(1.7) 0.433 0.413 0.048 2(1.7) 0.500 0.444 0.126 2(1.6) 0.333  0.398 - 0.163
Jae7 2(1.2) 0.133  0.183 -0.273 2(1.4) 0.071  0.299 -0.763 2(1.1) 0.067  0.066 0.015
JA.68 3(1.8) 0.467  0.463  0.008 3(2.1) 0.571  0.527 0.083  2(1.9) 0.500  0.508 -0.016
71 2(1.1) 0.067 0.127 -0.472 2(1.2) 0.143 0.135 0.059 2(1) 0.033  0.033 0. 000
JA72 2(1.6) 0.467 0.398 0.173 2(1.8) 0.357 0.468 -0.199 2(1.7) 0.467  0.427 0.094
Ja.83 3(1.9) 0.500 0.495 0.010 3(2.2) 0.571  0.558  0.023  2(1.8) 0.367  0.481 -0.237
JA84 3(1.9) 0.467 0.484 -0.035 3(2.1) 0.571  0.522  0.094 2(1.9) 0.500  0.508 - 0.016
JA85 3(2.2) 0.567 0.564  0.005 3(2.2) 0.607 0.559  0.086 3(1.7) 0.267  0.442 - 0.39%
Lma2l 3(2.5) 0.667 0.603 0.106 3(2.3) 0.607 0.584 0.039 3(2.2) 0.567  0.564 0.004
Mdo7 2(1.3) 0.200 0.235 -0.149 2(1.4) 0.357 0.299  0.194  2(1.1) 0.067  0.065 0.031
Lar7  2(1.4) 0.267 0.283 -0.056 2(1.6) 0.286 0.382 0.251  2(1.9) 0.567  0.481 0.179
228(167) 0.384 0.375 -0.004 228(175) 0.396 0.403 0.008 2.14(167) 0.356  0.368 - 0.008
PIC>0.5
3 0.25<PIC<0.5 ,
; PIC <
0.25 ,
, ol 2 , JA.23
Lma2l J4.85 J4.31

JA.36 JA.37 JA.43 JA.48 JA.53 JA.59 JA.60
Lar7

JA.68 JA.72 JA.83 JA.84



699

JA.12 JA 40 JA.67 JA.71 Mdo7

[10]

[11,12] H, H,
,d d
0, ; d
3
0.384 0.396
0. 356; 0.375 0.403 0. 356;
21 3 , 13

Chris etal.™ 11

: 0.52
4.57 4.51,

0.41,

[1]

[2]

[3]

[4]

[5]

[6]

[71]

[8]

[9]

[10]

[11]

[12]

[13]

Zhao Y Y, Zhu X C, Sun X W, et al Polymomphic microsatellite
loci of the Jgpanese scallop Patinopecten yessoensis [ J]. Acta Zoo-
logica Sinica, 2006, 52 (1) : 229—233 [ , ,

v . , 2006, 52
(1) : 229—233]
Reeb CA,ArcangeliL,Block B A. Development of 11 microsatel-
lie loci for population studies in the Swordfish, Xiphiasgladius
(Teleostei: Scanbridae) [J]. M olecular Ecology N otes, 2003, 3:
147—149
Sundin K,Brovn K H,Drev R E, et al Genetic analysisof a de-
velopment rate QTL in backcrosses of clonal rainbow trout, On-
corhynchus mykiss [ J]. Aquaculture 2005, 247: 75—83
LuCY,Sun XW,LiangL Q. Ilation of microsatellite marker in
bighead camp A rigtichthys nobilis [ J]. Joumal of Fishery Sciences
of China, 2005, 12 (2) : 192—196 [ , , .
, 2005, 12 (2):
192—196]
Colboume J K, Neff B D,Wright JM, et al DNA fingerprinting of
bluegill sunfish (Lepamisnacrochirus) using (GT) microsatellites
and its potentialn for asessnent of mating success [J]. Canadian
Joumal of Fisheries and Aquatic Sciences 1996, 53: 342—349
Malloy T P,VanDenBusshe R A, CoughlinW D, et al Ilation
and characterization of microsatellite loci in snallmouth bassM i-
cropterusdolamieu ( Teleosti: Centrarchidae) and cross- gecies
anplification in gotted bassM. Punctulatus [ J]. M olecular Ecol-
ogy, 2000, 9: 1919—1952
DéNoody J,Aviee J C M icrosatellite variation in marine, freswar
ter, and anadramous fishes campared with other animals [ J].
Journal of Fish Biology, 2000, 56: 461—473
Botsein P Construction of a genetic linkage mg in man using re-
striction length polymomphisn [J]. Am J Hum Genetic, 1980,
32: 314
LiangL Q,Chang Y M,DongC Z, et al Genetic analysis for Hu-
cho tamen in Wuauli River with microsatellites [ J]. Joumnal of
Fisheries of China, 2004, 28 (2) : 241—244 [ , ,

,2004, 28 (2) : 241—244]

NeiM ,Maruyana T, Chakraborty R The bottleneck effect and ge-
netic variability in populations [ J]. Evolution, 1975, 29: 1—10
Xu Z, Primavera J P, PenaL D, et al Genetic diversity of wild
and cultured black tiger shrimp (Penaeusmonodam) in the Phil-
ippines usingmicrosatellites [ J]. Aquaculture, 2001, 199: 13—40
Beardnore JA,Mair G C,LevisR | Biodiversity in aguatic sys
tams in relation © aquaculture [ J]. Aquaculture Res, 1997, 28:
829—839
Nice C C, Bonner T H, ForsnerM R 1 Admixture analysis of
Florida L argemouth Bass and Northern L argamouth Bass usingmi-
crosatellite loci [ J]. Transactions of the American Fisheries Socie-
ty, 2006, 135: 779—791



700 32

GENETIC ANALY SISFOR CUL TURED LARGEMOUTH BASS (M ICROPTERUS
SALMOIDES) INCHINAW ITHM ICROSATELL ITES

L ANG Su-Xian"?, SUN XiaoWen’,BA | Jun-Jie and GAO Jun-Sheng’
(1. Pearl River Fisheries Research Institute, Chinese Acadamy of Fishery Sciences Key Laboratory of Tropical & Subtropical

Fish Breading & Cultivation, CAFS, Guangzhou 510380; 2. Dalian FisheriesUniversity, Dalian 116023,
3. Heilongjiang River Fisheries Research Institute Chinese Acadeny of Fisheries Sciences Harbin  150070)

Abstract: The Largamouth bass (M icropterus saimoides) , native in the North America, was introduced into China in 1980s
and is becoming an important freswater cultured fish with more than 100, 000 tons of production annually in China. For
more than 20 years of aquaculture, the gemplasn quality and genetic diversity may have declined due to neglecting to in-
ect the genetic diversity in Largamouth bass and the lack of the long-run and effective administer. In order to aid in in-
vestigation of the population genetic structure and marker assisted breeding, microsatellite enrichment by magnetic beads
was used to ilating molecular genetic markers The genamic DNA was cut by the enzyme of Sau3A |, and targeted seg-
mentswere collected with the size of 400—900 base pairs by centrifugation of sucrose density gradient. Then the segnents
were purified in a low melting agarose gel and ligated with a short linkers(20 bp) , fran which, the* genetic PCR library”
was created. These genamic DNA fragnments were hybridized with a biotin-labeled SRS ( smple repeat squence) probe
(CA) 5. The hybrid mixture was incubated with magnetic beads coated with streptavidin. After washing to remove the non-
RS fragments, the eluted single-stranded DNA contained the selected microsatellite DNA . The selected DNA swere anpli-
fied using primers designed complementary to the tinkers, cloned into the pMD18-T vector and tranomed into competent
E. coli DH5,. A s a reault, 267 microsatelliteswere obtained and 85 microsatellite primerswere designed by oftvare Primer
3.0, and 18 loci showed polymorphisn. In addition, 3 pairs of microsatellite primers were obtained fram nucleotide web
sites The 21 polymorphic loci were used to estimate genetic diversity and genetic differentiation in 3 culture populations of
L argamouth bass, three of which were collected from Guangzhou (G, n =30) ,Daliang (D, n =28) and Nanshui (N, n=
30) . Gename DNA was extracted fran 88 samples for the three culture populations Each fish as extracted fran blood and
the PCR wasperformed in a25 L reaction and ilated by electrophoresison 8% polyacrylanide gel and visualized by sil-
ver staining. The datawere calculated and analyzed by statistic method.

The reaults indicated that: the number of genotypesper locus ranged fran 2 t 3, with allele size ranging fran 127 bp
to 397 bp; the highest numbers of alleleswere from locus J4.23, J2.68, JA.83, JA.84, JA.85 and Lma21(3) folloved by
the otherswere only acquired 2 alleles The mean effective number of three culture populations from Guangzhou, Daliang
and Nanshui were 1. 67, 1. 75 and 1. 67, repectively.

Polymorphisn infomation content value (PIC) wasmore than 0. 5 in locus JA_23, JA_85 and Lma21; the PIC value
wasmore than 0. 25 and less than 0. 5 in locusJA.32, JA.36, JA_37,JA.43,JA.48, JA_53, JA_59, JA.60, JA.68, JA_72,
JA.83,J2.84 and Lar7; the PIC value was less than 0. 25 in locus J4.12, JA40, JA.67,J4.71 and M do7.

The observed heterozygosity (Ho) and the expected heterozygosity (He) were calculated based on frequencies of geno-
types and alleles of each microsatellite locus, the average Ho value was the highest with Daliang (Ho =0. 396, He = 0. 403)
and followved by Guangzhou (Ho =0.384,He=0.375) and Nanshui (Ho =0. 356, He =0. 368) . The genetic departure index
(d value) was ranged fram - 0. 763 to 0. 472 d value of JA_67 which in Daliang population was - 0. 763, obvioudly, on the
lov side, JA_31 in Nanshui population was 0. 472 on the high side, it shawved the loci JA.67 deviated fram the equilibrium in
Daliang population for heterozyosis deficiency and JA-31 in Nanshui population for heterozyosis excess

All of these indices indicated that the cultured populations of L argamouth bass in Guangdong Province have relatively
lov genetic diversity, and inbreeding has occurred. The reans may result fran inbreeding while artificial propagation, and
neglecting the genetic diversities and population quantity while introduced into China. The methods for prevention of L arge-
mouth bass gemplasn degeneration are al suggested.

Key words L arganouth bass M icrosatellite; Genetic diversity; DNA



