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CTAB s 150mg 600ul buffer TreeView Arlequin3.1
(10mmol/L EDTA  50mmol/L Tris-HCI pH 8.0 (Excoffer 2006) AMOVA
NaCl 0.7mol/LL. CTAB 1% 2- 0.1% VIV)
, 100pg/ml K, 60
2.5h (25 2
24 1) 2 0.2 10mol/L 2 2.1
, 70% 56 ITS 568bp(JP1)
, S0ul ddH,O , =70 595bp(QD19 LZ2 LZ3 LZ9 ZH1 ZH3 ZHSY)
DNA (Beckman DU-600, , ClustalX 1.83 ,
USA) DNAsp4.01
(Nucleotide diversity) Pi = 0.01973, Theta (per site) Eta
x1 BERINFEMBEERIRES = 0.04624; / , 51

Tab.1 The location of sampling for seven wild C. sinensis

populations
(°E) (°N)

ZH 30 122.06 39.78

BDH 45 119.57 39.28

HG 35 117.47 39.13

Lz 32 119.90 37.10

QD 38 120.33 36.07

QID 40 121.67 31.80

JP 55 141.00 38.23
1.2.2 PCR 8
DNA PCR , ITS1 Gaffney
(1998) R ITS1-a 5 “GGTTCTGTAGGTGAACCT

GC-3 7ITA1-b 5 ZCTGCGTTCTTCATCGACCC-3~
25ul, 10><buffer 2.5ul, dNTP 100pumol/L,

MgCl, 2mmol/L, Tag 1U, 25ng, DNA
20ng, ddH,O 25ul My Cycler Thermal
Cycle PCR (BIO-RAD , USA) ,
94 3min, 94 30s,51 1min, 72
1min, 35 R 72 Tmin
1.2.3 UNIQ-10( Sangon)
DNA PCR
PRISM 3730(Applied Biosystems) s
1.2.4 BioEdit7.0 (Hall,
2005), ClustalX1.83 (Thompson et al,
1997), gap open = 10; gap extension
=0.05 DNAsp4.10
(Rozas et al, 2005), Sequin
GenBank PAUP4.10 beta

(Swofford, 1998) s

, 7 14 26 28 36 47 50 57 59
99 109 116 118 119 126 128 129 133 135
152 161 162 173 185 190 193 194 207
210 230 233 240 242 26 266 268 274 306
309 330 359 360 363 366 378 410 415

419 577 600 622 56 24
(Haplotype) , GenBank
, 7 (29%), 23
6 , 8
, 35 11
15 20 ,
, 27bp
2
24 PAUP4.10 ,
ML(Maximum-likelihood) 24
, heuristic
search Bootstrap 1000
, 50%
1 2 24 )
, 1
2.2
56 )
(ZzZH BDH HG LZ QD
QID) (JP)
Arlequin s AMOVA 2
7
, 3
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2 B 2MADEEDFEIKE. MEHHRIAE GenBank LHEHS
Tab.2 Distribution, nucleotide length and accession numbers of 24 haplotype of C. sinensis
(bp) ZH BDH HG LZ QD QID P
Hapl 568 — — — — — — 4 DQY00881
Hap2 565 — — — — — — 2 EU979388
Hap3 591 1 — — — 3 — — DQY00891
Hap4 588 1 — — — — — — EU979408
Hap5 582 — 1 1 — — — — EU979390
Hap6 581 — 1 — — — — — EU979392
Hap7 580 — — — — 1 — — EU979393
Hap8 581 2 1 2 1 — — — DQY00889
Hap9 590 — — — — — 2 — DQY00885
Hap10 583 1 — — — — — — EU979407
Hapll 577 — — — — 1 1 — DQY00884
Hap12 589 — — 1 — — — — EU979402
Hap13 594 — — — — — 2 — EU979406
Hapl4 591 — — 1 — — — — EU979394
Hapl5 586 — — 1 1 — — — EU979395
Hapl6 581 — — — — — 1 — EU979396
Hap17 595 — — — — 1 — — EU979397
Hap18 591 — — — — 1 — — DQY00886
Hap19 595 1 — — — — — — DQY00887
Hap20 589 — 1 — 3 — — — DQY00888
Hap21 584 — — — 1 — — — EU979398
Hap22 589 — — — — — 1 — EU979399
Hap23 595 2 4 2 2 1 1 — DQY00883
Hap24 566 — — — — — — 2 DQY00892
8 8 8 8 8 8 8 56
R Fst P (P<0.05),
( ), (JP) @Qm , P
61.36%, (0.00102)
(FST = 0.62200) R ( (BDH) (HG) (LZ)
(FSC = 0.02170), (ZH) (QD) (QID)
0.83%, 0.00311 0.14914 R P
. . ’ 3
Arlequin Kimura 2-Parameters
S 3.1 ITS
Hardy-Weinberg FST RNA (ITS)
5 4 18S rRNA  5.8S rRNA
4 R JP) 5 >

0.44803—0.54122
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Hapl £3 ERMHBETSZRMOSFHEDMAMOVA)
Hap2 Tab.3 AMOVA analysis of genetic variation in populations of
C. sinensis
Hap24
Hap23 (o)
241.086 16.74465 61.36133
Hap3
w 60.535 0.22885 0.83861
%6 Hap4 495.125 10.31510 37.80006
Hap5 796.746 27.28860 100
Hap6 FST=0.62200;
FSC=0.02170; FCT=0.61361
L Hap7
o1 5|
—— Hap8 1999; , 2002; Coleman, 2002) ,
84 { Hap9 18S  5.8SrRNA R PCR
Hap10 ’
—— Hap21 ’
LI Hap20
- L |
Hap22
Hap18 Harmrick  (1989) ,
Hapl13 ,
78 L[ Hapl1
Hap12 , Wright(1951, 1965)
Hap19 F-statistics (Weir,
1990; Roussert, 1996) R
Hapl4 .
97 (Weir et al, 1984; Long, 1986),
Hapl15
Hapl6
Hapl7 (Cockerham, 1969,
1973; Nei, 1977; Weir et al, 1984; Long, 1986; Hartl et
! 24 al, 1997) : DNA
Fig.1 The ML (Maximum likelihood) phylogenetic tree based F ..
on the sequences of 24 haplotypes of C. sinensis > -statistics
Bootstrap 1000 ( >50% ) DNA (
k4 BT AFHELE AR FST 2R 0
Tab.4 Pairwise distance matrix of ITS1 Sequences among 7 populations
HG Lz BDH QID QD ZH JpP

HG — 0.15315 0.66667 0.05405 0.11712 0.43243 0.00172*

Lz 0.00311 — 0.41441 0.12613 0.10811 0.41441 0.00254*
BDH 0.03448 0.01180 — 0.06306 0.10811 0.73874 0.00214%*
QID 0.13015 0.14493 0.14914 — 0.09009 0.15315 0.00102%*
QD 0.04597 0.03423 0.06790 0.14668 — 0.58559 0.00387*
ZH 0.08185 0.00374 0.02403 0.02937 0.00363 — 0.00417*

Jp 0.50504 0.54046 0.53371 0.54122 0.44803 0.46267 —

, FST ( P=0.05) * (P<0.05)
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GENETIC VARIATION AND STRUCTURE OF CYCLINA SINENSIS POPULATIONS IN
THE YELLOW AND BOHAI SEA OF CHINA

YUAN Yuan', GAO Wei-Wei', WU Qi?, PAN Bao-Ping'
(1. College of Chemistry and Life Science, Tianjin Normal University, Tianjin, 300387;
2. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071)

Abstract

outgroup. The populations distribute in the Yellow Sea and Bohai Sea of China. The ribosome DNA gene internal tran-

This paper discusses the genetic variation/structure of 6 populations of natural Cyclina sinensis with a Japan

scribed spacer (ITS) of them was studied. 24 haplotypes were identified from 56 individuals among populations. The nu-
cleotide diversity (Pi) and Eta (per site) were 0.0312 and 0.0294 respectively. AMOVA analysis showed that the genetic
variation was notably high within populations, reaching 37.8%. However, 61.36% of the variations were in level of group
between Japan Sea and Chinese seas. The genetic distances of among-population were 0.00311 and 0.14914 for the Yellow
Sea and Bohai Sea respectively, indicating no genetic differentiations has occurred among the populations, and had 7 hap-
lotypes shared. On the other hand, the genetic distance of Japan population to other Chinese ones were from 0.44803 to
0.54122 with significant FST P values (P<0.05). Therefore, the geographical isolation and phylogenetic differentiation
were significant between Japanese and Chinese groups.

Key words Genetic variation, Genetic structure, AMOVA

Cyclina sinensis, ITS sequences,



