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WHRASFEERT AR MBI FIEEL 2 1ERY AFLP 5247
a0 %, F ALk RSB OF, FEM, KOE, HAEL WpE

(1. , 266002; 2.
, 266061)

WE: FA AFLP # ARt L & & i I Z 4T (Ruditapes philippinarum)d /N~3F £ BAR(FLL . Ttk £
T B R)VRATT RE S HESMN. KA 6 x5 At 4 ANBRAREATY 3, 4D 356 Mz E, b
BEAR . RARBEIR . £ BHRAoBp ARG % A2 B BRI A 74.40%. 70.50%. 72.80%. 74.70%, £
HEHHESE SHHKE, L FEBIRSSHARE, LHAEARZSRILOIRK. BRESMHE
B, Z-BEIKIE 845 FE B A 0.0263~0.0448, UL BEAKFo T BEAR 1) 0 A5 BB B 5 12(0.0263), MAEKY
RRE—AR, MBS 5 -FRAA By SRR RE —A.

XA IR 1T (Ruditapes philippinarum); WIZEEIK; 45 % F; AFLP
PESES: S917.4 CERFRIZED: A X EHE: 1000-3096(2014)02-0076-04
doi: 10.11759/hykx20130703001

(Ruditapes philippinarum) ,

(Mollusca), (Lamellibranchia),
(Veneroida), (Ruditapes) 1 ,
, t -76C , DNA
R EcoR1 Msel T4-DNA
R Fermentas , PCR Taq Buffer
, s MgCl2 dNTP
F1 FEERFLEHERFKR
’ Tab. 1 The sources of experimental samples of Rudi-
5 tapes philippenarum
2l 51 (-H) ()
6 7
RAPD I AFLP " RS 2009-10 50
(36°53'N, 121°47'E)
WD 2009-10 50
(38°12'N, 118°04'E)
4
MP 2009-10 50
AFLP | (37°26'N, 121°36'E)
s M 2009-10 50
(36°21'N, 120°42'E)
VR
:2013-09-22; :2013-12-28
1.1 FEAH ’
(Ruditapes philippinarum) : (1986- ), , ,
2009 10 (Muping’ . s 1 0532-82675359, E-mail: qdyzszy@163.com;
MP) (Rushan, . : RS) (Jimo, . 0532-82681569; o
2 IM) (Wudi, : WD) , £ 0532-82655582
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1.2 DNA &3 #F= AFLP 5#7

Li ® DNA DNA
0.8% )
(VarianCary 50 ) ,
DNA 100 mg/L, 4C
AFLP

: E-ATG/M-CCT, E-ACA/M-CCT, E-AAG/M-CGA,
E-ACA/M-CGA, E-ACT/M-CCT, E-ACT/M-CGA,
Vos )

1.3 #BEHH

DNA
G‘l” 4‘07’, s 4
AFLPSURV 1.0 (P)
(He)[lo] Nej 11
TFPGA (2], TFPGA
4
B Fst
TFPGA Exact Test
2 EREHM
2.1 AFLP ¥y ¥4 X
100~330bp , 6
4 200 356
, 59.3
E-ACA/M-CGA 56 , E-AAG/M-CGA 61
, E-ATG/M-CCT 82 , E-ACT/M-CCT
54 , E-ACT/M-CGA 40 , E-ACA/M-CCT
63 2 , ,

4
70.5%~74.7%,

%2 FEEREW(FRK AFLP fRICH 1845
Tab. 2 The amplification results of Ruditapes philippi-
narum populations

RS ™MP M WD

E-ACA/M-CGA 56 51 49 50 49
E-AAG/M-CGA 61 40 29 34 34
E-ATG/M-CCT 82 52 55 53 50
E-ACT/M-CCT 54 44 46 45 48
E-ACT/M-CGA 40 28 34 33 32
E-ACA/M-CCT 63 57 49 53 48

356 272 262 268 261

0.250~0.259 ,
0.259; , 0.250,
3

F3 FEEERFEIKNAFLP S5 ERMAEREE

Tab.3 The expected heterozygosity (H.) and percentage
of polymorphism loci (P) of four Ruditapes Phi-
lippinarum populations

() (%)
RS 50 74.4 0.257
WD 50 70.5 0.250
MP 50 72.8 0.255
M 50 74.7 0.259

2.2 BAESASHT
4
(Fy) 0.063 5~0.102 9, 0.088 8

, 0.0635,

Exact Test , 4

x4 FEEBRFRHEEEERS U
Tab. 4 Pairwise genetic differentiation between four
populations of Ruditapes philippinarum

RS WD MP M
RS <0.001 <0.001 <0.001
WD 0.0635"" <0.001 <0.001
MP  0.0927  0.0944™"" <0.001
M 0.0904™  0.1029""  0.08917"
D REX P <0.001
23 RELSH
5 ,
(0.026 3),
(0.044 8), Fy
4 (D

x5 FEFEEWRTF4NEREEEES
Tab. 5 Nei's unbiased genetic distance between four
populations of Ruditapes philippinarum

RS WD MP M
RS
WD 0.0263
MP 0.0398 0.0398
M 0.0397 0.0448 0.0385
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Fig. 1 The dendrogram of four Ruditapes philippinarum

populations by UPGMA cluster analysis

, 99%

51%
3 it
3.1 AFLP AFie & K40 2 R 39

4
AFLP , 4
73.10%,
72.76%! 3
66.29%!'4,
4] 4
4 33.33,
0.082 5; 3]
4
, 4
68.75%, 0.306 1

, , AFLP

3.2 GEEEBATERGEAE Z A ST

Fy 0.063 5~
0.102 9,

78 /2014

E

Wright“s] Fgy
s Fy 0.05~0.15,
4 Fy 0.05,

0~0.05,

Liu ™ 4
AFLP

(1] : [D].
, 2007.

[ , 1999,
18(2): 6-10.
[3] , , ,
[ , 1999,
18(1): 24-28.
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(4] s R 4 amplified fragment length polymorphism (AFLP)

[J] , 2008, 29(6): 63-70. markers show indication of size homoplasy and of a

[5] , , , relationship between degree of homoplasy and fragment

[J] , 2009, size[J]. Molecular Ecology, 2002, 11: 139-151.

33(4): 61-65. [11] Nei M. The theory of genetic distance and evolution of

[6] [D] : human races[J] . Journal of Human Genetics, 1978, 23:
, 2003 341-369.

[71 Liu X Q, Bao ZM, HuJ J, et al. AFLP analysis revealed [12] Miller M P. Tools for population genetic analysis

differences in genetic diversity of four natural populations (TFPGA) 1.3: a Windows program for the analysis of
of Manila clam ( Ruditapes philippinarum ) in China[J]. allozyme and molecular population genetic data[J].
Acta Oceanologica Sinica, 2007, 26( 1): 150-158. Planta Daninha, 1997, 2: 55-57.
[8] Li Q P, Kijima C A. Isolation and characterization of [13] , ,
microsatellite loci in the Pacific abalone, Haliotis discus [J]. , 2009, 24(6): 525-530.
hannailJ]. Journal of Shellfish Research, 2002, 21: 811-815. [14] s s AFLP
[9] Vos P, Hogers R, Bleeker M, et al. AFLP: a new technique [ , 2009,
for DNA finger printing[J]. Nucleic Acids Research, 1995, 4: 126-129.
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Analysis of genetic diversity of different geographical popula-
tions of Ruditapes philippenarum along the coast of Shandong
Province by AFLP markers

ZOU Yan', LI Li", ZHANG Liang? LU Fang', XIN Mei-li", ZHANG Shao-chun’,
QIU Zhao-xing', LIU Hong-jun’
(1. Marine Culture Institute of Shandong Province Healthy mariculture engineering research center of

Shandong Province, Qingdao 266002, China; 2. First Institute of Oceanography, State Oceanic Administration,
Qingdao 266061, China)

Received: Sep., 22,2013
Key words: Ruditapes philippinarum; geographical populations; genetic diversity; AFLP

Abstract: The AFLP technique was applied to investigate genetic diversity of 4 geographical populations of Rudi-
tapes philippinarum in coastal sea of Shandong. Six primer pairs were used to generate 356 loci among individuals
in 4 populations. The proportion of polymorphic loci for the Rushan, Wudi, Muping and Jimo populaton was
74.40%, 70.50%, 72.80% and 74.70% respectively, suggesting high levels of genetic diversity. The Jimo population
exhibited the highest genetic diversity, and the Wudi population exhibted the lowest one. The cluster analysis
showed that the genetic distance among the 4 populations was 0.0263~0.0448 and the genetic distance between the
Rushan and Wudi population was the smallest one (0.0263). The Rushan and Wudi populations were clustered to-

gether and subsequently grouped with Muping—Jimo clade.
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