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Tab. 1 Sequences of 13 primers used in ISSR analysis
(5-3) (5-3")
Primer code Primer sequence Primer code Primer sequence
UBC 807 AGA GAG AGA GAG AGA GT UBC 825 ACA CAC ACA CAC ACA CT
UBC 808 AGA GAG AGA GAG AGA GC UBC 834 AGA GAG AGA GAG AGA GYT
UBC 809 AGA GAG AGA GAG AGA GG UBC 835 AGA GAG AGA GAG AGA GYC
UBC 811 GAG AGA GAG AGA GAG AC UBC 836 AGA GAG AGA GAG AGA GYA
UBC 812 GAG AGA GAG AGA GAG AA UBC 840 GAG AGA GAG AGA GAG AYT
UBC 814 CTC TCT CTC TCT CTC TA UBC 842 GAG AGA GAG AGA GAG AYG
UBC 815 CTC TCT CTC TCT CTC TG
Note: Y=(C, T)
1.3
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Fig. 2 Electrophoretogram of ISSR-PCR product in Solen strictus using primer UBC834 and UBC836
M. DNA ; GY. ; QD. s LZ. ;YT ; DL. ;

M. Marker; GY. Ganyu population; QD. Qingdao population; LZ. Laizhou population; YT. Yantai population; DL. Dalian population; the
same as follows
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Tab. 2 The genetic diversity within five populations of Solen strictus

Nei’s Shannon’s
PO ety PRt B nhetol ety gy SIS nforma
ei’s gene diversity (/) tion index (/)
DL 60.43 1.6043 + 0.4898 1.3226 + 0.3632 0.1919 +0.1927 0.2921 + 0.2745
YT 43.56 1.4356 + 0.4966 1.2506 + 0.3526 0.1468 + 0.1925 0.2204 + 0.2774
LZ 52.15 1.5215 +0.5003 1.2633 + 0.3386 0.1593 £0.1862 0.2440 + 0.2691
QD 49.08 1.4908 + 0.5007 1.2784 + 0.3551 0.1649 £0.1932 0.2490 + 0.2786
GY 57.98 1.5798 + 0.4944 1.3384 £ 0.3726 0.1985 +£0.1983 0.2984 + 0.2830
Mean 52.64 1.5069 1.2827 0.1674 0.2530
Nei’s (h) 2.2
Shannon’s ) , POPGENE 5
, , Nei 0.1138—
0.2756, 0.7591—0.8925( 3), 5
, Nei’s (F = 4.2768, P<0.005) 0.1827,
Shannon’s (F = 4.7438, P<0.001) 5 0.8342 NJ
« 3
> )
Ne = 1.2827, Nei’s (h) > )
Shannon’s ) 0.1674 0.2530; 4 Mantel ,
,Ne=14T713,h I 0.2854  0.4390

, (r=-0.0834, P>0.1)
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Tab. 3 Genetic distances and genetic identities index among five populations of Solen strictus
) DL YT LZ QD GY
Population name
DL — 0.8324 0.8476 0.8903 0.8691
YT 0.1835 — 0.7591 0.7957 0.7805
LZ 0.1654 0.2756 — 0.8459 0.8286
QD 0.1162 0.2285 0.1673 — 0.8925
GY 0.1404 0.2478 0.1880 0.1138 —
Note: Genetic identity (above diagonal) and genetic distance (below diagonal)
QD
GY 3
LZ
’77 DL 3.1
YT .y ,
Nei’s (h) Shannon’s
YR () [20] ISSR
, B
3 Nei’s 5 NJ
Fig. 3 Dendrogram of NJ cluster analysis based on Nei’s unbiased (Pinctada maxima) 0.2832
genetic distance of the five Solen strictus populations 0.43 72[10]’ (Mactra Veneriformis)
Nei , 5 0.3070  0.4760', (Neverita didyma)
100 NJ ( 4 0.3395  0.5113"
, h I 0.2854  0.4390 R
) 5 2
) s >
, 5 ;
¢ 3 g
2.3 )
AMOVA >
R 47.71%
21
, 52.29% 1] :
« 4, , ,
5 >
(Gst) 02889,  Gst
(Nm)  1.3194, :
2 b
R4 KNESNEHEEETRN AMOVA S
Tab. 4 Analysis of molecular variance (AMOVA) of Solen strictus five populations
. Degree of free- Sum of square Variance Percentage of P’
Source of variance L Mean square S
dom deviation component variation (%)
. 4 2391.8600 597.9650 28.3447 47.71 <0.001
Among populations
95 2951.7500 31.0710 31.0711 52.29 <0.001

Within populations

¥ 1000
Note: * Significant differences were calculated using 1000 permuted samples



274

34

4 Nei’s 5 100

(h = 0.1985, I = 0.2984) (h
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Fig. 4 Dendrogram of NJ cluster analysis based on Nei’s unbiased Nm=1
genetic distance of the 100 individuals Solen strictus from five
populations
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GENETIC DIVERSITY OF DIFFERENT GEOGRAPHICAL POPULATIONS IN
SOLEN STRICTUS REVEALED BY ISSR MARKERS

CHEN Yan-Ni, SUN Zhen-Xing and CHANG Lin-Rui
(College of Life Science, Ludong University, Yantai 264025, China)

Abstract: The razor shell Solen strictus is a member of family Solenidae (Veneroida) bivalve. The Solen strictus dis-
tributes widely along the coasts of the Bohai Sea and the Yellow Sea in China, where is a commercial important and
potential mariculture species. In this study, genetic diversity in five different geographical populations of the Solen
strictus were analyzed by the Inter-Simple Sequence Repeat (ISSR) markers. The samples of the five populations were
taken from the off-shores of Dalian (DL), Yantai (YT), Laizhou (LZ), Qingdao (QD) and Ganyu (GY), respectively. The
objectives of present study are: 1) use clear amplified ISSR fragments to examine the genetic variation within and
among populations of Solen strictus; 2) lay a foundation of selecting the parent Solen strictus for artificial propagation.

Total genomic DNA was extracted from vivisectional foot muscle of two-year-old Solen strictus with standard
method. DNA samples were stored at —20 ‘C until use. The ISSR primers were made by Sangon Inc. (Shanghai, China),
and we used 13 primers which were screened from 30 primers. PCR amplification reaction was carried out in a 25 pL
mixture that included 1 x PCR buffer, 2.5 mM of MgCl,, 0.25 mM of dNTP, 0.54M of primer, 1 unit of Taq DNA po-
lymerase, and approximately 40 ng of template DNA. The PCR cycling conditions were: preamplification denaturation
at 94 °‘C for 5 min followed by 45 cycles, each cycle included 45s denaturation at 94 ‘C, 45s annealing at 52 ‘C, 90s
extension at 72 °C, and then a final extension at 72 C for 10 min, amplified products resolved by electrophoresis in
1.5% agarose gels.

Genetic parameters were calculated by using software POPGENE (version 1.32) that included percentages of po-
lymorphic loci, observed number of alleles, effective number of alleles, Nei’s gene diversity, Shannon’s information
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index, genetic differentiation coefficient (Gst), gene flow (Nm) and Nei’s unbiased genetic distances. The genetic varia-
tion within and among populations of the Solen strictus was estimated by an analysis of molecular variance (AMOVA)
using software WINAMOVA (version 1.55). The dendrogram was constructed on Nei’s unbiased genetic distance and
neighbor-joining (NJ) cluster analysis which was determined for the five populations and the 100 individuals from these
populations by software MEGA (version 4.0), respectively. The Mantel test was taken for correlation between genetic
and geographic distance with software TFPGA (version 1.3).

The results showed that total of 200 loci from five populations were amplified with 13 primers, average 15.4 loci
each primer. The proportion of polymorphic loci in the five populations ranged from 43.56 % to 60.43 %. The Nei’s
gene diversity and Shannon’s information index of Solen strictus was 0.2854 and 0.4390 at species level, 0.1674 and
0.2530 at population level, respectively. NJ cluster analysis indicated that QD population and GY population were the
nearest in genetic relationships, and the genetic distance between YT population and other four populations were farther.
There was no correlation between genetic and geographic distance among the five populations studied by the Mantel test
(r=-0.0834, P> 0.1). The AMOVA demonstrated that the among-population component accounted for 47.71 % of the
total variation, while the within-population component accounted for 52.29 %. The within-population genetic variation
was apparently larger than the among-population. The genetic differentiation coefficient (Gst) and the gene flow (Nm)
were 0.2889 and 1.3194, respectively among the five populations.

These data indicates that the genetic diversity of Solen strictus is relatively high, and there is genetic differentia-
tion of some extent among the five populations of Solen strictus. The genetic differentiation among populations could be
attributed to the limited remotion and the discontiguous habitat. Anyhow, the results of above research will be helpful

for the conservation and utilization of resources, and provide a basis for artificial propagation of Solen strictus.

Key words: Solen strictus; Genetic diversity; ISSR marker



