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, 1.2.2 1ISSR PCR ISSR
9 ISSR ,
, 100 ISSR
1
1.1 13 , PCR
(Mytilus coruscus) 2009 25ul, 10 xBuffer 2.5ul, Mg*" 1.5ul (2.5mmol/L),
2010 4 Iul (10pumol/L), dNTP 2ul (2.5umol/L), Tag DNA
( D, , 0.2ul (Takara, SU/ul), ddH,0 PCR
1 94°C Smin, 94°C 45s, 52°C
1.2 Imin s, 72°C 90s, 38 ;
1.2.1 DNA 72°C 10min, 4°C
DNA (Sambrook , ,
et al, 2002) K 7/ s DNA DL2000 DNA Marker (Takara, 100—2000bp)
TE , 1% , PCR 1.5%
DNA  ODj60mm ) )
OD280nm 5 B -20C
®1 BN RAERRER S
Tab.1 Sampling time and sites of M. coruscus
.
(ZS) 2010.10 30
(WZ) 2010.10 30
(ND) 2009.07 30
(FZ) 2010.12 30
1.3 , MAGAA4.1 UPGMA
ISSR , )
2
) s , 2.1 ISSR-PCR
1, 0, 0 1 2 , 13
, 4 30 192
P=( / )x100% , 188
(Hogbin et al, 1999)
D=1-S S *2 13% ISSREI¥IRIFS
’ Tab.2 13 ISSR primers and sequences
Syy = 2N,y / (Nx + Ny), Nyy X Yy
Ny Xy 816 5'-CAC ACA CAC ACA CAC AT-3'
817 5-CAC ACA CAC ACA CAC AA-3'
825 5'-ACA CAC ACA CAC ACA CT-3'
835 5'-AGA GAG AGA GAG AGA GYC-3'
836 5'-AGA GAG AGA GAG AGA GYA-3’
Nei’s H= 1_2 X _2 846 5'-CAC ACA CAC ACA CAC ART-3'
! 847 5'-CAC ACA CAC ACA CAC ARC-3'
Shannon’s I =—> Xj InX; 850 5'-GTG TGT GTG TGT GTG TYC-3'
, Xi i 855 5-ACA CAC ACA CAC ACA CYT-3'
. 856 5'-ACA CAC ACA CAC ACA CYT-3'
POPGENE Versionl.32 857 5"-ACA CAC ACA CAC ACA CYG-3'
SPSS11.5 861 5'-ACC ACC ACC ACC ACC ACC-3'
873 5-GAC AGA CAG ACA GAC A-3'

, Arlequin311

AMOVA
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97.92%, 4 0.4374 0.4447 0.4350 0.4213 , 4
81.77%—89.58% , 4 Nei’s
ISSR 13—19 , Shannon’s , WZ>Z7S>
200—2500bp, 1(A—D) ND > FZ 4
2.2 , H I ,
4 , )
Nei’s Shannon’s 3
Na 1.8177—1.8958; N, 1.4838—1.5005; 4 , 4
H 0.2888 0.2950 0.2910 0.2818; 1 R , 4

13 14 15 16 17 18 19 20 21 25 26 27 28 29 30

" Nuuene
“ - M mre

1 4

Fig.1 ISSR profile of four populations of M. coruscus with different primers
A. 873 ZS , B. 873 WZ , C. 847 ND ,D. 825 FZ
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Tab.3 The genetic diversity of M. coruscus populations
Na Ne Nei’s H Shannon’s | PPL(%)
ZS 1.8958+0.3063 1.4854+0.3392 0.2888+0.1700 0.4374+0.2283 89.58
wz 1.8958+0.3063 1.5002+0.3432 0.2950+0.1715 0.4447+0.2298 89.58
ND 1.8438+0.3640 1.5005+0.3595 0.2910+0.1813 0.4350+0.2475 84.38
FzZ 1.8177+0.3871 1.4838+0.3619 0.2818+0.1850 0.4213+0.2547 81.77
1.9792+0.1432 1.5851+0.3149 0.3410+0.1450 0.5096+0.1823 97.92
x4 ANERZERERE S HEMERER
Tab.4 The Ny and gene diversity among the four populations
Na. N. Nei’s H Shannon’s | Gst Nm
ZS-WZ 1.9531+0.2119 1.5382+0.3227 0.3180+0.1551 0.4792+0.2009 0.0823 5.5775
ZS-ND 1.9375+0.2427 1.5468+0.3387 0.3185+0.1633 0.4771+£0.2135 0.0897 5.0719
ZS-FZ 1.9531+0.2119 1.5734+0.3353 0.3320+0.1557 0.4957+0.2000 0.1405 3.0576
WZ-ND 1.9375+0.2427 1.5407+0.3294 0.3175+0.1598 0.4765+0.2102 0.0773 59714
WZ-FZ 1.9479+0.2228 1.5801+0.3371 0.3339+0.1591 0.4969+0.2055 0.1363 3.1687
ND-FZ 1.9323+0.2519 1.5557+0.3419 0.3222+0.1629 0.4815+0.2130 0.1109 4.0089
1.9792+0.1432 1.5851+0.3149 0.3410+0.1450 0.5096+0.1823 0.1519 2.7915
Gst = 0.1519<0.5, &5 [EFEME AN RFA (8] 1% 4% FE 1 A E( )#n
’ B E( )
Tab.5 Genetic similarity (above diagonal) and genetic distance
, Nm 3.0576— . .
(below diagonal) among four populations of M. coruscus
9714
>.9714, ’ ZS wzZ ND Fz
’ ZS — 0.9261 0.9195 0.8694
wz 0.0768 — 0.9306 0.8721
4 ND 0.0839 0.0719 — 0.8999
Fz 0.1399 0.1368 0.1055 —
b
wz
2.3 ND
ISSR ] 7S
5 0.0719—0.1399
’ FZ
R 0.8694—0.9306
f f f f f f {
b
0.06 0.05 0.04 0.03 0.02 0.01 0.00
b b
, 2 4 UPGMA
Fig.2 UPGMA phylogenetic tree about the four populations of
M. coruscus
2 2
b b bl b 4
> > B >
, AMOVA ( 6
UPGMA 2, 83.43% , 16.57%
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&6 EXRMWEN 4 NHEEETFE AMOVA 5347
Tab.6  Analysis of molecular variance (AMOVA) about the four populations of M. coruscus

(%) P+
3 211.800 6.04563 16.57 <0.001
116 1765.000 30.43103 83.43 <0.001
s 1000
3 ) )
3.1 ’
(Hamrick et al, 1996; 39
Hogbin et al, 1999) ,
(Benzie,
’ 1998),
(Sokal et al, 0.03—0.2 ( 0.8—0.97)(Thorp,
1989) , 1982),
’ 0.0719—0.1399 , 0.8694 —
( » 1994) 0.9306 : 4
’ UPGMA
> R , 4
ISSR 4 ,
83.43% ,
4 ) 16.57% , Gsr
, Shannon’s 0.1519, N 3.0576—5.9714,
(I) Nei’s (H) , 4 ,
, WZ > ,
ZS > ND > FZ Shannon’s Nei’s
(Labate, ,
2000), ISSR Gst Nm (
H | (Pinctada maxima) 4) , Gst
0.2832 0.4372( , 2008), (Mactra , Np,
veneriformis) 0.3070  0.4760 (Hou et al, 2006), ,
(Neverita didyma) 0.3395 0.5113( , ,
, 2008), (Solen strictus) 0.2854 ,
0.4390( , 2010), (Sinonovacula con- ,
stricta) 0.1641  0.2845( , 2009)

H | (0.2888 0.4374) ) (Slatkin, 1987)
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ISSR ANALYSIS ON GENETIC STRUCTURE OF FOUR MYTILUS CORUSCUS
POPULATIONS

YE Ying-Ying', XU Mei-Ying"?, GUO Bao-Ying"’, WU Chang-Wen'

(1. Marine Science College of Zhejiang Ocean University, National Engineering Research Center of Marine Facilities Aquaculture,
Zhoushan, 316004; 2. Zhejiang Dahaiyang Science and Technology Co., Ltd., Zhoushan, 316004; 3. Key and Open Laboratory of Marine
and Estuarine Fisheries Resources and Ecology, Ministry of Agriculture, East China Sea Fisheries Research Institute, Chinese Academy

of Fishery Sciences, Shanghai, 200090)

Abstract The genetic structure of four geographic populations of Mytilus coruscus along the coast of China was in-
vestigated by the inter-simple sequence repeat (ISSR) fingerprinting of 120 individual clams. Of the 192 ISSR loci tested,
188 (97.92%) were polymorphic with 13 ISSR primers. The genetic diversity was high at species level. The result showed
that the PPL about four populations were among 81.77%—89.58%, H were among 0.2950—0.2818, | were among
0.4213—0.4447, respectively for the four populations with the lowest values in FZ population, the highest values in WZ
population. The Ggr of the four populations was 0.1519, N, was 3.0576—5.9714, AMOVA analysis showed that the genetic
variation mainly from individuals within populations. Genetic distance and UPGMA tree showed that WZ was clustered
with ND into one clad, then with ZS, and finally with FZ. The result showed that the further geographical distance, the
higher genetic distance; the genetic distance is proportional to the geographical distance.

Key words Mytilus coruscus, Population genetics, Genetic diversity, ISSR
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