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% B XU ( Fenneropenaeus chinensis ) % E11E 3 MNE A BB R E SR NIK T E DNA 447 253
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1.1 #H§

1 8 XF T ( Fenneropenaeus chinensis ) 8% B {4 %
WREL, SIEE20R, EREETEE, £8
RBIKE (- 80C) T REXA,

®1 XEAPENRHERER

Tab.1 Samples information of F. chiriensis used in the experiment
i B KRS (B KB i (7] Hafa
% 5 B 1k (BH) F A (118°E, 38°50'N) 2001 %9 A 20
TARERR(LD) H T AME (121°30'E, 40°20'N) 2001 &£ 9 A 20
Y B R (HZ) A 8848 (120°E, 35°N) 2001 £ 9 H 20
1.2 F#k Z 1 Botstein F (1980) M B IEH B Z M

R4 DNA RS B U#E W (Liu e al,
2000) J7 8:, S LB 5141 ¥ 51 2 B X 55 (2004) #)
519,

1~ PCR B &L 4 250, €345 100ng 1 1E
X F 3 B 41 DNA, 10 x PCR £ #h ¥R, 2.5 Mg*
(2.0mmol/L) .1U Tag E§ .dNTP % 0.1mmol/L, 518 &
0.2pmol/L, PCR {8 :94°C A8 1 2min; 94°C40s, iR
K 1min,72°C 1min,25 &3 ;72 CIEH Smin.

PCR M 1E 8% i A8 M RN IR BB B RE 43
BOMRELE, RESMNETAHEATNE
BWEHREREY, H TFPCA M HTHE LR, &
758 B B 28 7 BT BE R IR) 38 4% BF B AR LA B
Hardy-Weinberg - £ 32 ( P {8 ) LA & A &) B 14 (i
REREEHEITE,

B & & (PIC, Polymorphism Information Content) :

n n-1 n
PIC = 1= D P - > > 2P

Kb, PP oy AIRBER D ) SRR
W%, n HERLEES)

BEURBE LB (F (8 A 6 35 7 41 4
A3 M AR AR Ardequin B/ #9 AMOVA it & 52,

2 &R

2.1 PCRIMER

7T R L F P FE GenBank H 9
SRR T X5 IR KRR 2. R 7 X5
Yoxteh B XFUF 3 D HE B A 60 D AMESET T
PCR ¥4 (RS1101 7 AR E 1), EB4ATH

#2 PCREEFHEURPEMNFIMNFERE 2 MEERANRAEE.P REHE
Tab.2  PCR reaction conditions, heterozygosity and P-values of 21 locus of three wild F. chinensis populations

RERS ENO0018 EN0021 EN0033 EN0201 RS0683 RS0859 RS1101 S ol
GenBank ¥ /i & AY132812 — AY132813 AY132820 AY132823 AYI32791 AY132811

BXABECC) 66 62 64 64 64 52 52 60.6
P I (bp) 381 555 233 408 278 292 441 369.7
REEAS () 60 60 60 60 60 60 60 60
SMEAK 6 3 16 6 12 7 6 7.857

PIC 0.5820 0.3174 0.6992 0.7595 0.8750 0.7754 0.5948 0.6433

WS EHE(BHE)  H, 0.6795 0.3577 0.9333 0.7949 0.9077 0.8218 0.5962 0.7273

H, 0.5500 0.4500 0.8000 0.7500 0.8000 0.7500 0.8000 0.7000

P 0.6770 0.5309 0.0947 0.7401  0.0247* 0.4649 0.3769 0.4156

UAREHEELD) H, 0.6287 0.3372 0.9346 0.7603 0.8987 0.7897 0.6795 0.7184

H, 0.5000 0.4000 1.0000 0.4500 0.5500 0.4500 0.7500 0.5857

P 0.6978 1.0000 0.5565  0.0211*  0.0002™ 0.0001*°  0.5738 0.4071

MwEMIER&(HZ) H, 0.8359 0.3474 0.9077 0.8295 0.9038 0.8179 0.6449 0.7553

H, 0.7500 0.4000 0.9000 0.6500 0.8000 0.8500 0.5000 0.6929

P 0.7154 1.0000 0.8628  0,0261" 0.2837 0.0826 0.1401 0.4444

* P<0.05, x* P<0.01
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Fig.1 Demonstration of microsatellite locus amplifed by RS1101 primer pairs in three wild F. chinensis populations
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Hardy-Weinberg ‘- ##: 38 P ffi. &7 BH f HZ &
BB GG R R, W LD A 1B
AR ETFHRE, A2 M BEGEC LR
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Tab.3  Cenetic identity and genetic distance in three wild
F. chinensis populations

B BH LD HZ
BH 0.1022 0.1351
LD 0.5028 0,1297
HZ D.8736 .8784

< R A5 2% AL O Ol 2 A% BE L A £k LA T BUR
el L 4 i 4
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Fig.2 UPGMA dendrogram among three wild

F. chinensis populations
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2.3 HEERSH

Bt AMOVA 204 = B X HF 3 /4 iy B B 8]
BESLER FAE WK 4, N FEXRNTLE
44, BH LD 4 #th B2 8% o] B/, R W B BEAA A9 3%
E &S HZ 5 A B A B BRI =4 T %
BERME. NERTBRFERE,H 92.83% %%
EERERAMEZE, RE 717%H%EER
Bk EBEZREI(ES),

F4 PENGINMFEHEGEEIULER(F)
Tab.4 Genetic diversity coefficient F,, among three wild

F. chinensis populations

Bk BH 1D HZ
BH 0.0000

LD 0.0422 0.0000

HZ 0.1192 0.1250 0.0000

R5 HENGIMFERECHBREERAS
Tab.5 Partitioning of genetic diversity of within and among

three wild F. chinensis populations

ERER HHE HEBMN ERAS TRABKE(%)

B A ) 2 29.500  0.22384 7.17
Bk 57 330.400 2.89825 92.83
At 59 359.900 3.12208 100

3 Wit5HiE

TREERRIMBREERERRERLRE R
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HIAEBEERSIANTRHRBEER(ERERS,
2001), ATRE R E XU BB F BE R (k2 HF
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Br, SR o B X R A AP B WE IR AR UL, X AR BE R 4 2
AR 38 S A B FTIESE BH A LD f6] 59 8 4% 20 1k
PREEEC5S , HZ 5 o fth P s 2 BF TR 19 3% 15 0 AL 33K
FEKERE, UPGMA REFH UK Nei K18
1B SRR T B S R RS AR
RERS G, RILFEEHE, 882 Wt
B R, SILRS MBS B Z R AE7E KR 25,
TAT S 7EAS Rl K 3849 = B vt R 7 8 4 i 95 R
FERR A RIK X R iR P A R B, B T
AEZW, FBE BB IE RS R X R E R
EROR e g s L A
MTHTERFFEA 5B T AR, BT
ReEB#EBEYRREMAERURETFEE
FEHABEANTTEZONE. HIERCHS R
R, B BB, H, T R ER
THIERICR AR BN EAME S BHA4
1A, U T B RO B 64 I B S 4R e i i AT
SRR A E XY R E RGP T
MIPEZENR T . Wolfus 25 (1997) i F —X¢
D EARIEX R B A RMXH 5 A FhBE R LA xt
5 ( Litoppenaeus vannamet )3t 312 M AMK #1573
B0, B3 47 D EAEE L RET 23 MR
SHRC, EPH MR ICRERERER., Sug-
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( Marsupenaeu japonicus ) f) E % R R #HIT T i #i o
HE ST RS T2 DNA BRIEBF 5T 4 5, (HIE 4
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GENETIC DIVERSITY IN THREE WILD POPULATIONS OF SHRIMP
FENNEROPENAEUS CHINENSIS IN YELLOW AND BOHAI SEAS
AS REVEALED BY MICROSATELLITE DNA

LIU Ping, MENG Xian-Hong, HE Yu-Ying, KONG Jie, LI Jian, WANG Qing-Yin
( Yellow Sea Fisheries Research Institute , Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract The Microsatellite DNA technique was used to estimate genetic diversity and genetic differentiation in
three wild populations of shrimp Fenneropenaeus chinensis, three of which were collected from the Bohai Sea Bay
(BH), Liaodong Bay (LD) and Haizhou Bay (HZ), respectively. Genomic DNA was extracted from 60 samples for
the three wild populations. PCR was performed in a 25pl reaction and isolated by electrophoresis on 2 8% denaturing
polyacrylamide gel and visualized by silver staining. The purpose of the study was to provide theory basis for the con-
tinuable utilization of germplasm resources and population plot of F. chinensis.

Results showed : 7 polymorphic loci were screened electrophoretically for genetic variation of the three wild pop-
ulations. PIC (Polymorphic Information Content) value per locus was more than 0.5 except for locus EN0021 ( PIC
= 0.3174) which was not the same with the analysis of population genetics and the construction of genetic linkage
map. 56 alleles were acquired from the three geographical populations represented by 60 samples at 7 microsatellite
DNA loci. The numbers of alleles in different loci ranged from 3 to 16, with on average 7.625, the highest numbers
of alleles were from locus EN0033 (16) followed by RS0683 (12), RS0859 (7), locus ENOO18, EN0201 and
RS1101 acquired 6 alleles, respectively, locus EN0OO21 only acquired 3 alleles,

The observed heterozygosity ( H,) and the expected heterozygosity ( H,) were calculated based on frequencies of
genotypes and alleles of each microsatellite locus, the average H, value was the highest with BH ( H, = 0.7000,
H,= 0.7273) followed by HZ ( H,= 0.6929, H.= 0.7553) and 1D (H,= 0.5857, H,= 0.7184). In all pop-
ulations, the average H, value was higher than the average H value. The test of P values showed that 1 locus de-
parted from the Hardy-Weinberg equilibrium in each population of the BH and HZ, 2 loci departed prominently from
the Hardy-Weinberg equilibrium except that 1 locus departed from the Hardy-Weinberg equilibrium in the population
of LD, but as a whole, the three wild populations were in a balanced condition according to the average value of P
(P>0.4).

Both genetic distance and genetic similarity evaluated between populations according to the method by Nei
(1972) showed that BH and LD were of the shortest genetic distance, followed by LD and HZ, BH and HZ were of
the longest genetic distance. Genetic diversity followed the same trend. Cluster analysis of the three wild populations
performed with UPGMA (unweighted pair group method with arithmetic mean) confirmed the closer linkage between
BH and LD than their individual distances to HZ.

The degree of population differentiation between the three wild populations using AMOVA model in ARLEQUIN
showed that BH and LD have the lowest value of diversity coefficient ( F) indicating only the slightest differentiation
between the populations of BH and LD. The degree of population differentiation was moderate between HZ and one of
the remaining two geographic populations ( F, > 0.5). For the three wild populations, variation was mostly due to
within populations (92.83% ) rather than among populations (7.17% ) according to the contribution rate of varia-

tion.

Key words Fenneropenaeus chinensis , Geographic populations, Microsatellite DNA, Polymorphic analysis
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