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: ( 100

37 (  IM),
40 (  JZ)X 2010 5
) 103

1.2 KEFH*
1.2.1 DNA PCR
TIANGEN DNA
DNA , -20C
COI (COI L1490: 5'-GGTCAACA-
AATCATAAAGATATTGG-3' COI H2198: 5'-TAAA-
CTTCAGGGTGACCAAAAAATCA-3") 2
COI ; s Primer
Premier 5.0 COlI R : COI-1:
5'-CAAATGTTGGAATAGTAAAGGA-3'; COI-2: 5'-
TATTTTCAGGATTCTGGGCA-3’ ITS-1 (19

ITS-1A:  5'-GGTTCTGTAGGTGAACCTGC-3';
ITS-1B: 5'-CTGCGCCATCGACCC-3’
PCR 25 pL: ddH,O 17.25 uL; DNA
1 uL; 10xPCR buffer 2.5 pL; MgClL(25 mmol/L)1.5 pL;
dNTPs(10mM)0.5 puL; F(10mM)1 puL;
R(10mM)1 pL; Taq DNA Polymerase(5U/uL)0.25 pL

PCR :94°C 5 min, 1 ;94°C
20 s, 50C/58°C 305,72 C 30 s, 34 ;
72°C 10 min, 1 ;4°C
PCR Takara T650 PCR
1.2.2 cor PCR
PCR
SanPrep DNA
pMD19-T ( )
, 5 uL(solution I 2.5 puL, vector
0.4 uL, 2.1 uL), 16C
42°C TOP10 ,
LB 37°C
, M13 (M13 F: 5'-AGCGGATAACAA-

TTTCACACAGG-3'; M13 R: 5'-CGCCAGGGTTTTC-
CCAGTCACGAC-3") PCR ,

1.2.3 ITS-1 PCR
PCR

SanPrep DNA

1.2.4
Mega 4.0 (20]
63
( 26 37 ) 40
605bp COlI (NCBI
KC588467- KC588503) 354bp  ITS-1
(NCBI : KC555313- KC555327)
Mega 4.0 Kimura '
, 1000
DnaSP 5.0
(S) () (h)
(Hd),
Arlequin3.11 23]
s (Minimum
spanning tree) Arlequin 3.11
Fy Fy
10000 ,
Bonferroni (4]
2 &R
2.1 FIIaA
605bp  COI
354bp  ITS-1 103 col
TCAG 23.7%,
21.4%, 40.1%, 14.8%, A+T C+G ,
ITS-1 T C A G

25.6%, 26.9%, 20.1%, 27.4%, A+T
C+G

22 HEZHHR

col 605 , 73
) 29
37 « D, Hapl ,
37.8% ( ) 77.5%
Hapl; Hap4 18.9% 61.5%
, 35
43.3%,
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38.5%, 3 , H1
22.5% , 2
z1 COlI FHBERAZBE KD ’

Tab.1 Distribution of COI haplotypes of S. broughtonii
among localities

RC M iz x2 ITS-1 FHRERAESHED S
Hapl 14 31 Tab.2 Distribution of IT7S-1 haplotypes of S. broughtonii
Hap2 | among localities
Hap3 1 RC M 1Z
Hap4 16 7 H1 7 25 26
Hap5 1 H2 3 1 5
Hap6 1 H3 1 1
Hap7 1 H4 4 2 4
Hap8 1 HS5 1 3 1
Hap9 1 H6 1 1
Hapl10 1 H7 1
Hapl1 1 H8 6 2 1
Hapl2 1 H9 1
Hap13 1 H10 1
Hap14 1 H11 1
Hapl5 1 H12 1
Hapl6 1 H13 !
Hapl7 1 Hi4 |
Hapl18 1
HI15 1

Hap19 1
Hap20 1 .
Hap21 1
Hap22 1 (S). (h) (Hd)
Hap23 1 3 4 col ,
Hap24 1 0.631 0.832,
Hap25 1 0.0015  0.0252;
Hap26 1 0.404,
Hap27 1 0.0008, 2
Hap28 1 ITS-1 ,
Hap29 1
Hap30 1
Hap31 1
Hap32 1 2.3 g‘s ?jf,i%j‘ ;L( g‘\
Hap33 1 cor 37
Hap34 1 , 2 (D,
Hap35 1
Hap36 1 I,
Hap37 1

ITS-1 354 R I ITS-1 15

/ 3, 10 7 ,
15 ( 2), 5 ( 2
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x 3 BMEREMETENE col ERMES MRS, RERHM), BERESHEMHOMZER S #F1E@RER
JEZ (Standard deviation, SD)

Tab.3 Sample size and number of variable sites (S), number of haplotype (h), haplotype diversity (Hd), nucleotide di-
versity (w) of S. broughtonii based on COI. SD: Standard deviation

col
) S h Hd + SD £+ SD
RC 26 12 11 0.631+0.111 0.0015+0.0004
M 37 56 18 0.832+0.053 0.0252+0.0016
JZ 40 10 10 0.404+0.099 0.0008+0.0002
103 73 37 0.763+0.037 0.0235+0.0010

F4 BEHAERBAMETZBEENERERBRX ITS-1 HSSAS8S), 2EEH D), REEZHEMH)FIZEER S H1%
(m) & E#RMEZ (Standard deviation, SD)

Tab.4 Sample size and number of variable sites (S), number of haplotype (h), haplotype diversity (Hd), nucleotide di-
versity (m) of S. broughtonii based on ITS-1. SD: Standard deviation

ITS-1
S h Hd £ SD n+ SD
RC 26 8 11 0.871+0.041 0.0057+0.0007
M 37 6 9 0.542+0.097 0.0024+0.0006
1Z 40 6 8 0.563+0.087 0.0027+0.0005
103 10 15 0.661+0.049 0.0035+0.0004
Hap 6
16 Hap 4 27I Hag °
- Hap8 14| 'Hap1
- Hap 13 Hap 7
P s el Hu
ap 6 60 Hap 14
— Haj g}% s Hap 10
1g— Hap 24 ﬂ:ﬁﬂap 2
34 ap
—Hap %é I Hap 5
2 aps 34— Hap12
67 Hap 25 Hap 15
27
Hap 2y | M—{mws Hep?
— Ha ap
29—Hag 18 g Hap 13
— Hap 23
58 —Hap 26 —
_H?_F 1428 0.001
ap 127 2 Mega4d0 ITS-1
Hap 36
]00| ~~Hap 30
%Eg?p 33 Fig.2 Neighbor-joining tree of haplotypes of S.broughtonii
46 —gap 31 based on /7S-1 sequences constructed by Mega 4.0
L Hap
i 1 col  ITS-1
—Hap 10
2 L{aB %9 ,
OZHZS 37 . ( Ccol  ITS-1
H
J H?ézls Hapl  HI), 3 4 |
Ha
I Hap 16 2 col , Hapl
Hap 35 . s
— ) ) S- )
0.005 Hl 3
1 Mega 4.0 cor 2.4 #%ﬁ%%ﬁ@
Fig.1 Neighbor-joining tree of haplotypes of S. broughtonii cor » AMOVA ’
based on COI sequences constructed by Mega 4.0 26.74%,
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Hap3Hapz Hap3 ?—Ia

Hap22
ap21
Hap20
Hap 17 Hapl gHap19

N

O #mre ) pEM & HBRTRIZ

3 37 COI

Fig.3 Minimum spanning tree of the 37 haplotypes of the S.

broughtonii based on COI sequences

There is a single nucleotide substitution between two haplotypes

H10

() semre

4 15

LERY

& mTz

ITS-1

Fig.4 Minimum spanning tree of the 15 haplotypes of the S.

broughtonii based on ITS-1 sequences

There is a single nucleotide substitution between two haplotypes

73.26%, ( 5) ITS-1
, AMOVA
, 6.86%
93.14%( 5) 2
28 /2013

/

0.2674 0.0686, (P <
0.01),
Fy 6 col
2 Fy 0.168,
ITS-1 Fy 0.1193,
2
3 itk
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, A+T C+G ,
) cor
[25-26] ITS-1
A+T ctG 27
3
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x5 INTHWEHAKNSIFHRESN
Tab.S Analysis of molecular variance(AMOVA)of COI and ITS-1 haplotypesof S. broughtonii populations

P
2 8.199 0.11218 Va 26.74 0.26741 0.00000
cor 100 30.733 0.30733 Vb 73.26
102 38.932 0.41951
2 2.198 0.02319 Va 6.86 0.06857 0.00098
ITS-1 100 31.501 0.31501 Vb 93.14
102 33.699 0.33820
Fz6 ET COIGHAZLU L) ITS- 1M kA TERF Fy Ccol  ITS-1 0.1678
515 57 43 475 B RO BEOK 81 B 45 9 LI £, 0.1193 5
Tab.6  Population pairwise(Fg)between S.broughtonii ' ’
populations based on COI(above diagonal) > cor  IT1s-1
ITS-1(below diagonal)sequences >
Fy RC ™M iZ 9,
RC - 0.1678** 0.4958%** (cor  ITS-1 Hapl
M 0.1193%** - 0.1279* H1) col ,
IZ 0.1034* —0.0094 - Hapl ,
Dk P<0.05; ** P<0.01
cor 2 (AMOVA)
s , 3
s 12 ’ , ITS-1
0.0252  0.0015, AMOVA ’ col
ITS-1 (26.74%) Fy
, col
B9 7S] 135] Fy ITS Fy
ITS-1 2 ITS-1
,  Philips B¢ ,
ITS-1 , cor
; B rs-1 , Fy ( 0.4958),
cor o
ITS-1 )
N COI 2 Fst )
2 , ITS-1 )
, ITS-1 )
col
( D, \
I 4 &
Wright[*#]

, Fy 0.05~0.15,
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Genetic analysis of wild ark shell (Scapharca broughtonii)
populations and the artificially propagated progenies based
on COI and ITS-1 gene

CHEN Zhen"?, QIU Zhao-xing®, WANG Hong-xia®, ZHANG Xiu-mei’, LIU Bao-zhong?

(1 Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China;

2. Key Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 3. Mariculture Institute of Shandong Privince, Qingdao 266002, China)

Received: Oct.,12, 2012
Key words: Scapharca broughtonii; genetic diversity; COI gene; ITS-1 gene

Abstract: The genetic variance and population genetic structure of wild S. broughtonii from Rongcheng (RC) and
Jimo (JM), as well as Jimo’s artificially propagated progenies (JZ) were analyzed by mitochondrial COI and ribo-
somal ITS-1 gene sequences. The feasibility of sowing the Jimo progenies to Rongcheng water for the enhancement
of S. broughtonii is discussed. Analyses of molecular variance revealed that the major portion of the genetic diver-
sity was found within populations. The Fst value between the RC and JM population based on COI and ITS-1 se-
quences was 0.1678 and 0.1193, respectively, which suggests that moderately genetic differentiation existed. The
Jimo’s artificially propagated progenies have lower genetic diversity than the wild populations. And the genetic
divergence between Rongcheng and Jimo’s progenies populations is larger than the divergence between wild popu-
lations of Rongcheng and Jimo. The population genetic structure of S. broughtonii in Rongcheng will be seriously
affected, if the Jimo’s artificially propagated progenies are sowed into Rongcheng water. Thus, sowing the Jimo
progenies to Rongcheng water for the enhancement of S. broughtonii needs to be carried out very cautiously, and

the parental population size should be as large as possible
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