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Tab.l Twelve pairs of microsatellite primers effective for PCR amplification

GenBank (5'—3" ()

TUMXLv3.1 AF360017 F: TAAAACCGAAAGACAATGGCG 58
R: CTGACATTGCGTTATGATTGG

TUMXLvS5.27 AF360022 F: CAGACCCTAAATCTCCGTGC 54
R: TGGAAAGGTCAGAGGTCACG

TUMXLVS5.66 AF360027 F: GGGGCACTGAGACGAGTAAG 60
R: CCGTTTTATCAGTCTCCATATACGA

TUMXLvV6.63 AF360040 F: TGTGAAGGTGTGTGAACGTG 52
R: CTGCAACCTTTGGTCTTGC

TUMXLv6.124 AF360029 F: GAAGTGCTTCAGTTGGCGAC 58
R: CCGGATATCTGTTGCGTTTC

TuMXLv7.74 AF360056 F: CCTGCGCAATACTGGATATG 54
R: CGAGGTGTAGTTGTGCTTTGG

TUMXLv7.97 AF360057 F: TGTCGTTAGTGCAGCTCATTC 52
R: GGGGAGGAATAAGAGGAAAGG

TUMXLV8.25 AF360075 F: ATTCTTTGTGTTTCTTCGCC 52
R: CGTCCCTGAAACTTTATCTCC

TUMXLv8.32 AF360080 F: TTACCGCCTAAGAGCGAATG 52
R: CGTCCCTGAAACTTTATCTCC

TUMXLv8.193 AF360069 F: GATGTACACAACTGTACTTCG 52
R: GAGATGATAAGAGAACGAAAG

TUMXLV8.256 AF360076 F: GGACTCACACTTCTGGTTC 55
R: GGCTGCACCTTGTAAGTC

M1 — MIR: CTAACCCAATATCGAATC 52

B202FB: CTAACCCAATATCGAATC

R2 FLYNEXER 4 MK 7 NFERIEREETR

Tab.2 Genetic variation at 10 microsatellite loci in four generations of seven cultured stocks of Pacific white shrimp L. vannamei

(G1) (G2) (G2) 2(G3) 3(G3) 1(G4) (G4)
TUMXLv3.1 A 8 8 7 7 8 8 7
A. 5.44 4.82 4.86 3.87 4.56 4.35 5.28
Ho 0.51 0.72 0.48 0.50 0.56 0.50 0.59
H. 0.62 0.80 0.63 0.76 0.73 0.78 0.82
D 0.16 0.11 0.25 0.34 0.23 0.36 0.29
HWE *ok *ok ns ok ok ok ok
TUMXLvS5.27 A 5 5 5 5 5 5 5
A. 4.74 4.26 4.39 4.08 4.13 3.70 4.21
Ho 0.20 0.53 0.54 0.32 0.30 0.26 0.58
H. 0.45 0.80 0.70 0.42 0.51 0.66 0.78
D 0.56 0.23 0.22 0.25 0.41 0.61 0.27
HWE *ok ok ok ok ok *ok ns
TUMXLvVS5.66 A 5 4 4 4 4 4 4
A. 3.23 3.03 2.90 2.89 2.99 2.45 2.82
Ho 0.10 0.13 0.46 0.33 0.38 0.37 0.37
H. 0.21 0.53 0.50 0.68 0.63 0.62 0.70
D 0.53 0.76 0.08 0.52 0.41 0.41 0.47
HWE *ok ok ok ok ok *ok *ok
TUMXLv6.63 A 4 4 4 4 4 4 3
A. 3.48 3.31 2.65 3.06 3.03 2.84 1.81

Ho 0.70 0.69 0.43 0.38 0.50 0.63 0.20
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(G1) (G2) (G2) 2(G3) 3(G3) 1(G4) (G4)
TUMXLv6.63 4 4 4 4 4 4 3
e 0.62 0.58 0.42 0.68 0.68 0.67 0.46
D 0.12 0.20 0.02 0.45 0.26 0.06 0.56
HWE *x *ok ns ns *ok ns *ok
TUMXLv6.124 A 2 2 2 2 2 2 2
A. 1.97 1.85 2.00 1.96 1.94 1.98 1.98
H, 0.48 0.41 0.68 0.60 0.58 0.68 0.59
H. 0.50 0.49 0.52 0.49 0.49 0.52 0.50
D 0.05 0.16 0.31 0.21 0.17 0.31 0.18
HWE ns ns *k ns ns * ns
TUMXLv7.97 A 5 5 5 5 3 5 5
Ae 3.34 2.96 3.28 2.79 2.83 2.07 1.75
H, 0.23 0.35 0.25 0.24 0.33 0.53 0.31
He 0.28 0.50 0.59 0.67 0.66 0.53 0.45
D 0.18 0.30 0.41 0.65 0.05 0.00 0.32
HWE ko k% k% kK kK ns kK
TUMXLvS8.32 A 4 4 4 3 3 3 3
A 2.35 2.29 2.25 2.18 1.89 1.64 1.23
H, 0.45 0.42 0.02 0.00 0.18 0.15 0.15
H. 0.62 0.59 0.29 0.18 0.19 0.42 0.21
D 0.27 0.28 0.93 1.00 0.06 0.64 0.29
HWE * * k% kK ns kK ns
TUMXLv8.193 A 4 4 4 4 3 3 3
A 2.37 2.37 2.07 1.84 1.86 1.77 2.02
H, 0.78 0.54 0.35 0.43 0.05 0.53 0.31
H. 0.58 0.58 0.54 0.63 0.23 0.44 0.62
D 0.33 0.07 0.35 0.33 0.74 0.20 0.50
HWE * ns ns * *ok ns *ok
TUMXLv8.256 A 6 6 6 6 6 5 6
A. 4.95 4.88 4.80 3.44 3.49 2.52 3.18
H, 0.40 0.53 0.40 0.24 0.43 0.21 0.46
H. 0.73 0.81 0.58 0.31 0.61 0.61 0.78
D 0.22 0.35 0.31 0.67 0.11 0.30 0.41
M1 A 15 14 14 13 14 12 9
Ae 11.68 10.69 10.91 10.08 9.88 9.54 7.94
H, 0.43 0.44 0.69 0.59 0.45 0.64 0.21
He 0.72 0.93 0.90 0.85 0.67 0.89 0.88
D 0.40 0.53 0.23 0.30 0.33 0.28 0.76
A 5.80 5.60 5.50 5.30 5.20 5.10 4.70
Ac 4.36 4.05 3.01 3.62 3.46 3.29 3.42
H, 0.43 0.46 0.43 0.36 0.39 0.45 0.41
H. 0.53 0.65 0.56 0.57 0.54 0.61 0.62
D 0.15 0.26 0.25 0.47 0.24 0.22 0.37
HWE k% *% *% *% *% *k *k
CA , A , Ho , He ,D , HWE -
ns: (P>0.05); =: (P<0.05); #x: (P<0.01)
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3 LPEME 7 AFREHAE ORI EMSRIAR Ml
FEMRE S L , 015
Tab.3 Imbreeding coefficient and differentiation of seven
cultured stocks of Pacific white shrimp L. vannamei at 10 Wolfus  (1997) Ml 2—23
microsatellite loci 7 , 1
FIS FST s R
TUMXLv3.1 0.244 0.120
TUMXLvS5.27 0.349 0.082 2 ( ) : (
TUMXLVS5.66 0.127 0.079 : ) ( : )
TUMXLv6.63 0.166 0.018 ’
TUMXLv6.124 0.382 0.312 >
TUMXLv7.97 0.439 0.201 > ( )
TUMXLvS8.32 0.287 0.233 > s
TUMXLvS.193 0370 0.684 ( , 2007)
TUMXLv8.256 0.160 0.094 1 S
M1 0.373 0.108
0.252 0.222 10 Hardy-Weinberg
s 70 (7 =10 )
3 54 . Jimenez  (2005) 20
Barker(1994) , 4 19 ) Supungul (2002)
(25 19 ) Xu (2001)
10 , 2—15 (24 8 )
Jimenez (2005) (2—13 , > >
(Benzie, 2000; Xu et al, 2001; Supungul et al, ) >
2002; Brooker et al, 2000; Tassanakajon et al, 1998), ) ,
(Benzie, 2000), 9 ,
4 4 , 9 Hardy-Weinberg
R4 JLOVEIER 7 D FIEBHAREE S L
Tab.4 Pairwise Fst estimates among seven cultured stocks of Pacific white shrimp L. vannamei
(G1) (G2) (G2) 2(G3) 3(G3) 1(G4)
(G2) 0.290 — — — — —
(G2) 0.198 0.289 — — — —
2(G3) 0.317 0.207 0.352 — — —
3(G3) 0.348 0.200 0.363 0.235 — —
1(G4) 0.320 0.210 0.250 0.277 0.149 —
(G4) 0.288 0.297 0.195 0.352 0.375 0.246

RS NPEML 7 ANFERENDTFHEDN

Tab.5 AMOVA of seven cultured stocks of Pacific white shrimp L. vannamei

(df)
6 326.01 0.66 27.8
553 943.56 1.71 72.2
559 1269.57 2.36 100.0
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(H, = 0.36—0.46)
(Brooker et al, 2000; Sunden et al,

1991; Garcia et al, 1994), Wolfus (1997)
,D , 7
s Jimenez  (2005)
s Wolfus  (1997)
(Fujio et al, 1989;
Gaffney et al, 1990; Zouros et al, 1984; ,
2000) ,
, ( )
2000) ,
TUMXLv6.63 , 9 ,
Fis , 7
Fst 7
, (Hartl et
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E

(Li et al, 2004),
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GENETIC DIVERSITY OF CULTURED PACIFIC WHITE SHRIMP (LITOPENAEUS
VANNAMEI) STOCKS OF DIFFERENT GENERATIONS IN CHINA

TONG Xin"?, GONG Shi-Yuan®’, YU Da-Hui', HUANG Gui-Ju', DU Bo', LI Se-Dong’

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou, 510300;
2. Fisheries College of Huazhong Agricultural University, Wuhan, 430072;
3. Zhanjiang Fisheries Research Institute, Zhangjiang, 524039)

Abstract The genetic diversity of seven cultured Pacific white shrimp Litopenaeus vannamei stocks of four genera-
tions in China was investigated using microsatellite DNA. Twelve pairs of primers were screened out from 21 pairs based
on effective amplification. Using the 12 microsatellite loci, ten polymorphic loci were obtained and the percentage of po-
lymorphic loci was 83.33%. At the ten polymorphic loci, the total allele number was 63. Average allele number varied from
2 to 15 for each locus, and from 4.70 to 5.80 for each stock. The mean observed (expected) heterozygosity varied from 0.36
(0.53) to 0.43 (0.65). The mean value of D (heterozygote deficiency of excess) was negative, indicating an overall deficit
of heterozygotes for the seven cultured stocks. 54 out of 70 cases (7 stock 10 loci) were detected for significant deviation
from Hardy-Weinberg equilibrium. F5 values was positive at nine loci. Pairwise Fgr values ranged from 0.149 to 0.375 and
all pairs of stocks are significantly differentiated. AMOVA indicated that the genetic variation among stocks (27.83%) is
lower than that within stocks (72.17%). Genetic difference between generations was obvious, and showed a tendency of
decrease from generation to generation.

Key words Pacific white shrimp Litopenaeus vannamei, Microsatellite DNA, Genetic differentiation, Deficiency
of heterozygote



