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CRHFRIEAT R A D E4 (Micropterus salmoides L. ) BEfRH at 40 NG T B S #ATH 8, 2 HF
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8 B EBAR B EM X (P<0.05 5 P<0.01), M EZREENLAHTARAAHIAFE EKBRNZELE,
FWE T 5HRE. K Atk g R A < 8 5cE A 2R A JZL60 {7 A B AA.L JZL67 i & B BB. JZL72 fi & # AC.
MiSaTPW76 {i & # BB fu MiSaTPW117 {i & # BC. i A X 16 Nk T2 i 5t FE AL B AR AT 3 1% £ FEME A7,
gl B 47 NE(LIE R, T H Fw R E 2,938 A, ML ERN B N FMEEH N 2~5 . ARG FARNMEE
. PHMBALEE AT LA EASESH A 0515, 0.500 fir 0.445, F W Z AR L £ M A T HEAF.
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Identification of microsatellite markers associated with growth
traits in largemouth bass (Micropterus salmoides L.)
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Abstract: Forty microsatellite loci were selected to amplify the genomic DNA of cultured stock of largemouth bass
(Micropterus salmoides L.) in China. Genotypic differences of these microsatellites loci were analyzed using ytest be-
tween the maximal weight group and minimal weight group. Sixteen microsatellites showing significantly difference (P<0.1)
were used in genotyping 121 individuals, and the associations between their genotypes and growth traits were examined.
Microsatellite loci of JZL60, JZL67, JZL72, JZL124, MiSaTPW76, MiSaTPW117 and MiSaTPW173 were significantly as-
sociated with body weight, body length, and body height (P<0.05 or P<0.01). The most favorable genotypes for growth
traits were AA at JZL60, BB at JZL67, AC at JZL72, BB at MiSaTPW76 and BC at MiSaTPW117. In addition, a total of 47
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alleles for the 16 loci were detected (2~5 alleles for each locus). The average effective number of alleles (Ae), observed
heterozygosity (Ho), expected heterozygosity (He) and mean polymorphic information content (PIC) was 2.938, 0.515,
0.500 and 0.445, respectively, both of which indicated that the population genetic diversity was medium.

Keywords: largemouth bass (Micropterus salmoides L.); microsatellite; growth traits; association analysis; genetic diversity
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JZL31
JZL37
JZL43
JZL48
JZL60
JZL67
JZL68
JZL71
JZL72
JZL83
JZL84
JZL85
JZL105
JZL106
JZL108
JZL111
JZL114
JZL124
JZL126
JZL127
JZL131
JZL132
Lmal0
Lmal20
MiSaTPWO01
MiSaTPW11
MiSaTPW12
MiSaTPW25
MiSaTPW51
MiSaTPW70

(CA):2s
(CA)24
(CA)
(GT)1s
(CA)
(CA)s6
(CA)0
(G
(CA)2
(CA)2s
(CA)0
(CA)w
(GT)s
(GT)ss
(CA)wr
(GN)z
(GA)u(GT)w
(CA)25(CT)es
(AC)24
(CA)ss
(CA)s
(GMu
(TG)1(TATGTG),
(GT)2s
(AC)1s
(AGAT)13
(AGAT)x
(AGAT)1;
(AGAT)s;
(AGAT).3

F: TGGACTGAGGCTACAGCAGA
F:TCCAGCCTTCTTGATTCCTC
F:GCTGCGAGTGCGTGTAACTA
F:TCGACGATCAATGGACTGAA
F:AGTTAACCCGCTTTGTGCTG
F:CCGCTAATGAGAGGGAGACA
F:AGGCACCGTCTTCTCTTCA
F:GCAGCTTCAGGTGTGTGTT
F:AGGGTTCATGTTCATGGTAG
F: TGTGGCAAAGACTGAGTGGA
F:GAAAACAGCCTCGGGTGTAA
F:GGGGCTCACTCACTGTGTTT
F:GTGTCCCTGACTGTATGGC
F:GCAGGCAGTGAACCCAGATT
F:GTGACAGATGAGCGGAGAA
F:-TGTCTCAACTCCACCTACG

F:CTACAGGTTAGGGAGTTACACG

F:GCATTCATACACCATCATTG
F:CAGGTAGCAGCGGTTAGGATG
F:CAGAGAGATAGTGTCAACCA

F:CAAATGCCCGGTCCACAATAAC
F:CAAATGCCCGGTCCACAATAAC

F:GTCTGTAAGTGTGTTTGCTG
F:-TGTCCACCCAAACTTAAGCC

F: AGTAAAGGACCACCCTTGTCCA

F: CAACATGGACGCTACTAT

F: CGGTTGCAAATTAGTCATGGCT

F: CCAAGGTCAGGTTTAAC

R:CCAAGAGAGTCCCAAATGGA
R:CCCGTTTAGCCAGAGAAGTG
R:GGGAAGCGAGAGTCAGAGTG
R:TCTGGACAACACAGGTGAGG
R:GAAGGCGAAGAAGGGAGAGT
R:ACAGACTAGCGTCAGCAGCA
R:CATTGTGGGTGCATTCTCC
R:TCGGTGAACTCCTGTCAGG
R:ACACAGTGGCAAATGGAGGT
R:ATTTCTCAACGTGCCAGGTC
R:CACTTGTTGCTGCGTCTGTT
R:GTGCGCAGACAGCTAGACAG
R:TCTGATGAGGCTGTGAAAT
R:TATGTATTGACGAGCGAGCAG
R:GATGCTTGAGATACGACTA
R:CACCCTGGCTTCATCTGC
R:TGCTGAGGACACAACGAGGT
R:AGCATTTTGTCAGACCACC
R:TCTGAAACACGGACTCACGAC
R:ACCACGGAGAAAGCCATT
R:GTATTTGAGCCGGATGATAAGTG
R:GTATTTGAGCCGGATGATAAGTG
R:GAAACCCGAAACTTGTCTAG
R:TAAGCCCATTCCCAATTCTCC
R:GCCTGGTCATTAGGTTTCGGAG
R:CAACCATCACATGCTTCT
R:CAGGGTGCTCGCTGTCT
R:ACCTTTGTGCTGTTCTGTC

F:CACAGAGACATTGCAGCTGACCCT R:TGACGTATAGTACCAGCTGTGGTT

F: ACTTCGCAAAGGTATAAC

MiSaTPW76 (AGAT);(AGAC)1,F:ACACAGTGTCAGTTCTGCA

MiSaTPW90

MiSaTPW96 (AGAT)is(AGAC); F:.CTTCTAAATGTGTGTAGGGTTGC

MiSaTPW117
MiSaTPW123
MiSaTPW157
MiSaTPW165
MiSaTPW173
MiSaTPW184
Mdo6

(ACAT)s

(AC)as
(AC)z2
(AC)z
(AC)s
(AC)s
(AC)14(CT)o
(CAY(TA)

F:-TGCCAGAGATCCTGAGCTAC

R:CCTCATGCAGAAGATGTAA

R: GTGAATACCTCAGCAAGCAT
R:CACTTACCTGAATAACCAGAGACA
R:AGCTTAGCATAAAGACTGGGAAC

F: TGTGAAAGGCACAACACAGCCTGC R:ATCGACCTGCAGACCAGCAACACT

F:GCTAACTTAATCTGCTGGATGGTG R:TGAACCTTCATAGGACAGCC

F:GACCTCAATGCGGATACTGTGACC R:AGGCACTCATCTGAATTGTCCATGT

F:GTTCGCATCTGAATGCATGTGGTG R:TGAAGGTATTAGCCTCAGCCTACA

F:CCACACAGTGACACAAACTGTGC R:GCCATTGTGCTGCTGCAGAG

F: TTGTATACCAAGTGACCTGTGG

F: TGAAATGTACGCCAGAGCAG

R:GGGAGTGCATCTTTCTGAAGTGCC
R:TGTGTGGGTGTTTATGTGGG
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1.2
1.21 AR RIR

DNA (
)
DNA 0.8%
DNA , -20
1.2.2 PCR REAZSH
PCR 20 pL, 10xbuffer 2.0 uL,
MgCl,(25 mmol/L)0.8 uL; dNTP(10 umol/L)0.3 uL;
(20 umol/L) 0.5 puL; DNA 40 ng;
Tag  ( )1 U;
PTC-200 , 94 4 min,
25 (94 30 s, 48~60 30s, 72
305s), 72 7 min 8%
1.3
1.3.1 @t ST
AlphaEase FC(Stand Alone)
DNA
Popgene(Version 3.2) ,
n
(Ne): N, =1/ P?;
i=1
(Ho): Ho= /

(He): H,=1->"P?;
(PIC): PIC=1_3p2_S' 3" 2(Rp )2

i=1 i=1 j=i+l

Pi P i, ] , N

1.3.2 T FHF 5 AFT-MAKRA K AT

SPSS15.0
, 40

(General linear models, GLM)

Yij= pt+ait e ,

Yij i j
;U (
); a | ' elj
4 i
2
2.1
( 2) )
40 , 16 ( 2
) y
(P<0.1) , JZL60
MiSaTPW76 MiSaTPW117 (P<0.01),

JZL67 JZL72 JZL106 JZL108 JZL124 JZL127
MiSaTPW173 (P<0.05), JZL37 JZL85

JZL126 JZL131 MiSaTPW70  MiSaTPW96
(0.05<P<0.1) 16
2.2
( 3), 16
, JZL60 JZL67 JZL72
MiSaTPW76 MiSaTPW117  MiSaTPW173
(P<0.05 P<0.01),
JZL124 (P<0.05)
( 4 , JZL60 AA 3
BC AC
(P<0.05, P<0.01), A
C )
A 3 ; JZL67
BB 3
AC  AA(P<0.01), B 3
: c 3 ;
JZL72 AC

(P<0.05, P<0.01),



5 DNA 519
F2 WIE2MNSEMKEBEMARNERPERBESAHFHERE
x° P x° P
JZL31 5.371 0.121 JZL131 8.961 0.089
JzL37 5.790 0.055 JZL132 1.667 0.422
JzL43 1.955 0.376 Lmal0 9.133 0.104
JzZL48 0.670 0.413 Lmal20 1.424 0.404
JZL60 14.37 0.006 MiSaTPW01 0.000 1.000
JzZL67 8.578 0.047 MiSaTPW11 1.067 0.484
JZL68 0.715 0.699 MiSaTPW12 2.911 0.233
JZL71 1.200 0.273 MiSaTPW25 0.000 1.000
JZL72 13.13 0.022 MiSaTPW51 0.689 0.406
JzL83 1.530 0.675 MiSaTPW70 13.13 0.069
JzZL84 2.311 0.379 MiSaTPW76 18.87 0.001
JzL85 9.262 0.055 MiSaTPW90 0.345 0.842
JZL105 2.053 0.289 MiSaTPW96 4.534 0.100
JZL106 8.985 0.011 MiSaTPW117 13.73 0.008
JZL108 5.042 0.020 MiSaTPW123 2.441 0.295
JzZL111 1.733 0.545 MiSaTPW157 8.939 0.347
JzZL114 6.479 0.831 MiSaTPW165 5.471 0.242
JzL124 2.129 0.039 MiSaTPW173 15.08 0.035
JZL126 5.137 0.055 MiSaTPW184 3.041 0.219
JzL127 9.803 0.044 Mdo6 3.452 0.178
ez P<0.1
3 WIB2MES5KOBEEKRE. KiK. KSHERORENE
JZL37 0.497 0.450 0.478
JZL60 0.048" 0.059 0.045°
JzZL67 0.011° 0.002** 0.002"
JZL72 0.001°* 0.012° 0.001""
JZL85 0.540 0.272 0.546
JZL106 0.113 0.093 0.081
JZL108 0.923 0.726 0.762
JZL126 0.780 0.858 0.635
JzL124 0.059 0.049° 0.089
JzL127 0573 0.448 0.547
MiSaTPW70 0.161 0.503 0.385
MiSaTPW76 0.000°* 0.000** 0.000""
MiSaTPW96 0.835 0.631 0.846
MiSaTPW117 0.086 0.097 0.089
MiSaTPW173 0.050° 0.022° 0.032*
Mdo6 0.650 0.254 0.435
( ) (P<0.05)
(P<0.01), (P>0.05)
AC : MiSaTPW76 BB  AC(P<0.05),
BB 3 , BC
CC BC AA AC(P<0.01), CC BC : MiSaTPW173 BC
AA  AC(P<0.01), B 3
; MiSaTPW117 BC (P<0.01, P<0.05), BC
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F4 WIENSFARERBERE. AK. AEMZELE
)] (cm) (cm)
JZL60 AA 9 547.92463.49° 27.80=%1.03 9.144-0.47"
AB 41 493.44-29.74% 25.75-0.48* 8.48--0.22/8%
BB 20 476.2442.59°¢ 25.88+0.69" 8.37--0.31/Bake
BC 30 464.42434.77° 25.36-0.56"" 8.384-0.26"84°
AC 18 361.44-44.89° 23.83+0.73° 7.57+0.33%°
JZL67 BB 648.669.82"* 28.60+1.13* 9.82+0.51"
BC 532.4461.5748® 26.5140.9945 8.774-0.44"8%®
AB 46 489.34-27.23°8° 26.0224-0.4445° 8.574-0.19"%"
AC 22 437.1439.38%° 24.9940.63% 8.09-4-0.28%°
AA 34 422.0+31.68%° 24.70%0.51%° 7.98--0.23%°
JZL72 AC 802.5490.03* 29.731.51" 10.66+-0.66"
AA 482.84-80.53° 25.42-41.35%50 8.23+0.59°
AB 41 461.1428.12° 25.7140.47450 8.42+0.21°%
BB 58 439.64-23.64° 25.06==0.39%" 8.132-0.18°
BC 10 428.02=56.94° 24.58+0.96"" 7.860.42°8
JZL124 AB 27 495.4+37.31° 26.1240.61° 8.644-0.27°
AA 26 493.0%=38.02° 26.1020.61%° 8.55-4-0.28"
cc 6 475.0%79.14% 25.00=41.28%° 8.24--0.58°
BC 32 472.8434.27° 25.6640.55""° 8.35--0.25°
BB 10 432.5461.30° 24.8540.99*° 8.094-0.45"
AC 20 401.02=43.35° 24.22+0.71° 7.85--0.32°
MiSaTPW76 BB 10 658.9455.93* 28.640.91* 9.74+0.41"
ccC 39 489.54+28.32° 25.9740.46° 8.544-0.21"%°
BC 42 485.827.29°5° 25.870.44°° 8.52-4-0.205°™
AA 10 366.5455.935¢P 24,200,918 7.70=40.41Bc0bcd
AC 20 338.639.54° 23.0120.64° 7.2440.29%
MiSaTPW117 BC 47 521.9427.57 26.47=40.45° 8.79--0.20°
AB 13 467.5452.42°5%® 25.234-0.86% 8.26+0.39%
cc 23 466.7439.41°5%® 25.474-0.65% 8.2540.29%
BB 23 425.6439.41°%° 24.67=0.65" 8.04-0.29"
AC 13 359.9452.425° 24.3240.86" 7.7320.39"
. AB 6 572.0%76.78* 27.30:1.24" 9.30=0.56"
MiSaTPW173 CD 20 515.2442.06* 26.412-0.68" 8.70=0.31"
cC 5 510.7%84.11* 25.70=1.36/BC° 8.5240.62/8%
BD 25 494, 5437.62°¢ 26.28-0.61° 8.6640.28"%
DD 7 488.2471.09°5¢ 26.05--1.1548¢ 8.444-0.52/BCbc
AC 7 439.6471.09°B¢ 24.06=1.154BCc 7.81-0.52/8¢ake
AD 6 533.8%76.78* 25.8241,244BCabc 8.62+0.56"5%
BB 11 451.056.7145¢ 25.8840.9248¢ 8.4840.42/BC
BC 26 348.7436.88° 23.4124-0.59B° 7.4440.27%°
(LSM.)= (SD.) , (P>0.05),
(P<0.05), (P<0.01)
23 2.938
, 1.456~3.535 ,
2.142; 0.515(0.250~0.783);
16 ’ 0.500(0.254~0.720):
( 95, 47 : 0.445(0.218~0.685)
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RS AOBHEEIHENMIEMS2H

(n) (Ne) (Ho) (He) (PIC)
17137 2 1.456 0.339 0.314 0.264
JZL60 3 2.767 0.736 0.641 0.575
JZL67 3 2378 0.636 0.582 0.524
JZL72 3 1.870 0.455 0.467 0.410
J7L85 3 1.816 0.430 0.451 0.442
J7L106 3 1.496 0.364 0.333 0.306
JzL108 2 1.332 0.292 0.254 0.218
JZL124 3 2.908 0.653 0.659 0.606
JZL126 2 1.385 0.250 0.284 0.239
JzL127 3 2.165 0.542 0.550 0.502
JzL131 3 1.986 0.583 0.507 0.373
MiSaTPW70 5 2575 0.603 0.614 0.599
MiSaTPW76 3 2338 0.512 0.575 0.525
MiSaTPW96 2 1.753 0.458 0.439 0.337
MiSaTPW117 3 2.506 0.603 0.603 0.521
MiSaTPW173 4 3535 0.783 0.720 0.685
(LSM.) 2.938 2.142 0.515 0.500 0.445
(SD.) 0.772 0.622 0.155 0.144 0.144
3 , ,
DNA an
3.1 ,
Gross 1%
Kang [16] 16 , 7
| 7 (P<0.05) ,
19 :
, . 3.2
Bl i fil
e [20] ’
0 JZL60 JZL67 JZL72

, MiSaTPW76 MiSaTPW117 MiSaTPW173
, JZL124
, JZL60 AA
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JZL67 BB JZL72 AC MiSaTPW76 , 2007, 31(3):
BB MiSaTPW117 BC 273-279.
, (8l , : : :
, 2008,
30(5): 613-619.
[l , , , ,
' DNA
J , 2006, 27(5): 201-209.
[10] : : , , .
3.3 , 2007, 22(4):
260-263.
(Ne) (Ho He) [11] i , ,
(PIC)
, , , 2008, 32(5): 80-86.
Ne=2.938, H0=0.515, He=0.5, [12] Lutz-Carrillo DJ, Nice CC, Bonner TH, Forstner MRJ.
PIC=0.445, 7 Admixture analysis of -FlormFa Iargem-outh b-ass and north-
[ 12] ern largemouth bass using microsatellite loci. Transact Am
Fish Soc, 2006, 135(1): 779-791.[DOI]
- Bai M [13] Bai JJ, Lutz-Carrillo DJ, Quan YC, Liang SX. Taxonomic
, , status and genetic diversity of cultured largemouth bass
, Micropterus salmoides in China. Aquaculture, 2008, 278
(1-4): 27-30.[DOI]
, [14] Lutz-Carrillo DJ, Hagen C, Dueck LA, Glenn TC. Isolation
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