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(Avise, 1989;
Waits et al, 1989) DNA

1
DNA
R DNA(mtDNA) 1.1
s 2014 5
( , 2009) COI ,
mtDNA , , mtDNA 1
(Martinez-Navarro et al, 2005), ) ( GLH LH IJB
GLJ 4 )
(Giribet et al, 2002; Lee et al, 2005) 1 1 )
COlI R >
, R -20°C
F 1 RAESALE FUA R R
Tab.1 Sampling locations and the number of C. fluminea populations in Hongze Lake
(GLH) 15 118°31.950'E 33°27.299'N
(LH) 20 118°25.981'E 33°14.006'N
(JB) 21 118°26.022'E 33°14.021'N
(GLJ) 21 118°49.208'E 33°16.977'N
33.6° |-
N
334°
33.2° |-
118.2° 118.4° 118.6° 118.é°E
1
Fig.1 The distribution of sampling locations in Hongze Lake
1.2 DNA 1.3 PCR
DNA PCR COI
- DNA, (Folmer et al, 1994) LCO1490: 5-GGTC
200uLTE DNA 1% AA-CAAATCATAAAGATATTGG-3"),

HCO2198: 5-TAAACTTCAGGGTGACCAAAAAATCA-



6 : COI (Corbicula fluminea) 1341
3’ COI 73 ,
PCR 50uL, 2xPCR mix( 11.9%, 66 7
Taq 2.5umol, dNTPs 10pumol, MgCl, 0.1mmol) 25uL, , 4 77
(10pmol)  2uL, DNA 2.0pL, ddH,0 col 22 ¢ 3,
PCR 1 94°C 4min, 94°C HS5 H13 ) HS5 HI3
40s, 50°C 50s, 72°C Imin 30 ; H14 4 s H1
72°C 10min S H2 H8 HY9 HI17
PCR 1.5% , H18 s H3 H7 HI1l1
Goldview , H15 H22 , H4
(Takara) PCR HI9  H21
£3 U COl EFE A ER(HI—H22)TE 4 MHARR S
1.4 Tab.3 Distribution of (?OI gene haplotypes in the four C.
fluminea populations
COlI Chromas1.45
: ClustalX 1.83 GenBank TR 5 oL
’ DnaSP 5.0 HI KM659000 1
(haplotype diversity, #) o KM659001 !
(nucleotide diversity, 7) ; Arlequin 3.1 3 KM659002 |
(AMOVA) H4 KM659003 1
5 H5 KM659004 3 7 2 5
Fy Mega4.0 Col H6 KM659005 1 2
, Kimura 2-parameter , H7 KM659006 1
(Neighbor-joining, NIJ) HS KM659007 1
Tajima’s D Fu’F; H9 KM659008 1
H10 KM659009 2 1
HI11 KM659010 1
2 H12 KM659011 2 3
2.1 mtDNA COI H13 KM659012 5 3 2 6
mtDNA COI Hi14 KM659013 1 2 1 1
PCR , 614bp COI H15 KM659014 1
, AT G C4 H16 KM659015 4 3 1
22.6% 42.4% 21.0% 14.0% A+T H17 KM659016 !
65.0%, G+C 35.0%(  2), HI8 KM659017 !
4 COoI H19 KM659018 1
H20 KM659019 1 2 3
H21 KM659020 1
=2 SAMEHARY mtDNA COI £ F 5 55 2 A H22 KM659021 1
Tab.2 The base composition of COI gene fragments of C.
fluminea populations in Hongze Lake
% 2.2 Col
A T C G A+T C+G col 4
GLH 22.6 42.6 13.9 20.9 65.3 34.8 4 4
LH 22.6 422 14.1 21.1 64.8 352 > 4
GLJ 22.6 42.6 13.9 22.0 65.1 35.9 27.622,

226 424 14.0 21.0 65.0 35.0

, 4



1342

46

>

R4 HFHAMBAMEESFNE

Tab.4  Genetic diversity of the four C. fluminea populations in Hongze Lake

GLH 6 0.819+0.064 58 0.03718+0.00952 22.829
LH 10 0.863+0.063 62 0.04416+0.00541 27.116
JB 12 0.948+0.025 65 0.04741+0.00315 29.110
GLJ 10 0.867+0.050 58 0.04084+0.00588 25.076

22 0.889+0.020 73 0.04499+0.00127 27.622
2.3 )
MEGA4.0 Kumara
( 95 R (P<0.05),
0.04969, ,
0.03729
, 4 NJ ( 2), . N
F o M4 NMEHAEBREERNSFHENTERAMOVA)

x5 BFHTMBHKENEESURBFIT HZEL)
MEEEBFXALT)
Tab.5 Fixation index (above diagonal) and genetic distances
(below diagonal) among C. fluminea populations in Hongze

Lake
GLH LH JB GLJ
GLH — 0.17853* 0.09874%* —0.04678
LH 0.04969 — —-0.0292 0.11571*
JB 0.04713 0.04449 — 0.04797
GLJ 0.03729 0.04805 0.04635 —
* (P<0.05)
GLJ
GLH
JB
LH
—
0.005
2 NJ

Fig.2 Dendrogram of the four C. fluminea populations by based

on the genetic distance in NJ method

Arlequin 4
(AMOVA)
, 6.33%

Fy=0.06325(P>0.05)(

,93.67%

B

6), 4

Tab.6  Analysis of molecular variance (AMOVA) in the four
populations of C. fluminea

(%)
3 90.379 0.88732 6.33
73 959.257 13.14051 93.67
76 1049.636 14.02783
(Fy)=0.06325 (P>0.05)
24 COI NJ
Kumara
0.002—0.100, 0.051
MEGAA4.0 mtDNA COI NJ s
(1000 )
3) ,22  COlI 2 s
R H1 HI2
(D), H13  H22 (I1)
, 4 COlI
2.5
Tajima’s D Fu’s F;
7 , Tajima’s D Fu's F;
, , Tajima’s D
; Fu’s F;
(mismatch—

distribution) « 9,
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(Corbicula fluminea) 1343

0.005

3 COlI 22 NJ
Fig.3 NI tree among 22 haplotypes of COI sequences of C.

fluminea

F7 HEFHAMMBA DR R
Tab.7 Results of neutral test for natural selection on C.
fluminea populations in Hongze Lake

Tajima’s D Fu’s F,
D P F P
GLH 1.02700 0.10 9.248 0.001
LH 2.13864 0.05 6.395 0.007
JB 2.26705 0.05 4.549 0.034
GLJ 2.12110 0.05 6.497 0.006
2.62975 0.005 10.287 0.000
3
3.1
mtDNA
L4 ATG C
2
mtDNA COI A+T 65.0%,

G+C (35.0%), (

2008) ( ,2009) (
, 2009) ( ,2011) ( ,
2014) mtDNA COI
R mtDNA

— HBBE
012+ o SAHE

nree

0.08f % Pl

0.04f : $

EXVESR

Fig.4 Mismatch distribution analysis of C. fluminea
populations in Hongze Lake

(h) (7)
2
4 77 , mtDNA
Col , 22,
28.6%,
0.889+£0.020  0.04499+0.00127,
DNA
h(h<0.5)
n(7<0.005) & T h b h w(Grant
et al, 1998)
h T,
s h T
(Nei, 1987) ,
b ( b
2012)



1344 46
(Lenormand et
( 4),4 al, 1998) 1,
) (Wright, 1931) 4
> > > Nn 3.42, N
4 21.00,
( )
( , 2011) , ,
COlI
4 , ,
( ; ,
2011)
( , 2008;
,2010) 33
, Tajima’s D(Tajima, 1989) Fu’s Fy(Fu, 1997)
s Tajima’s D Fu’s F;
; ( , ;
2007) , ; ,
(Rogers ef al, 1992; Rogers, 1995)
3.2 , 4
Fgy Tajima’s D Fu’s F;
, 0 1 , (P<0.0D)( 7, ,
(Wright, 1978) AMOVA
s Fst B s
0.06325(P>0.05), 4 ,
COlI , NJ
(P<0.05), Col1 2
34
(P>0.05), NJ ,
0.03729,
0.04969, ,
(Thorp, 1982) COI NJ ,
AMOVA 2 (D)
COI , 4 , )
, ) ; (2)

, (2011)
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ANALYSIS OF GENETIC DIVERISTY AND POPULATION STRUCTURE OF
CORBICULA FLUMINEA IN HONGZE LAKE IN MITOCHONDRIAL COI GENE
SEQUENCE

LI Da-Ming, ZHANG Tong-Qing, TANG Sheng-Kai, ZHONG Li-Qiang, LIU Xiao-Wei
(Freshwater Fisheries Research Institute of Jiangsu Province, Key Laboratory of Fisheries Resources in Inland Water, Nanjing 210017, China)

Abstract To understand the genetic diversity and genetic structure of Corbicula fluminea populations in Hongze Lake,
East China, we amplified the mitochondrial cytochromec oxidase subunit I (COI) gene fragments of the populations in four
lake areas [Gulehe (GLH), Linhuai (LH), Jiangba (JB), and Gaoliangjian (GLJ)] with PCR (polymerase chain reaction).
The PCR products were purified and sequenced, from which 614bp nucleotide sequences were obtained. The results show
that: (1) the average contents of A+T(65.0%) were significantly higher than those of G+C(35.0%) in the fragment.
Seventy-three polymorphic sites were detected, which represented for 11.9% of the total length of the sequenced COI gene.
Twenty-two haplotypes (GenBank accession numbers: KM659000—KM659021) were defined out of 77 individuals from
these four populations. The haplotype diversity (%), the nucleotide diversity () and the average number of nucleotide
differences (K) was 0.883, 0.00799, and 27.622, respectively. The genetic diversity of the JB population was the highest
among the four, and the GLH population was the lowest; (2) the Kimura 2-parameters genetic distance among all
haplotypes ranged from 0.002 to 0.1, and the average genetic distance was 0.0514. As shown in the NJ phylogenetic tree,
22 COI haplotypes could be divided into two lineages; (3) the genetic distance among the four C. fluminea populations
varied from 0.03729 to 0.049. In among-population genetic distance, two populations of GLJ and GLH were clustered in
one clade and the other two formed another; (4) analysis of molecular variance (AMOVA) across population showed that
the fixation index (Fy) was 0.06325(P>0.05), of which the majority of them (93.67%) was within population, and the rest
was among population (6.33%); (5) mismatch distribution and neutrality test indicates that C. fluminea population
expansion has not taken place in Hongze Lake.

Key words genetic diversity; COI gene; Corbicula fluminea; Hongze Lake



