40 1

\ol.40, No.1
20009 1 OCEANOLOGIA ET LIMNOLOGIA SINICA

Jan., 2009

(Meretrix) fAFLP ITS .

1,2 3 1 3 3
(1. 315100; 2. 325005;
3. 266003)
fAFLP PCR-RFLP , 2
G W) (S) fAFLP 457
53 W ( 9 100% ) 21 G
14 S , ;
, S G (0.0424), , W S G
(0.2308  0.2305), ITS PCR-RFLP W
(WX WC WH) , G S ;G S
, ITS W TS 1266—1269bp, G
S 1614bp  1520bp; W , G S ITS1 ITS2
/ ; , WX WC WH , S
G , , FAFLP PCR-RFLP ITS
, W G S , S G
, Meretrix meretrix
, FAFLP, ITS, PCR-RFLP, :
S968.3
(Veneridae) (Meretrix) 4

( , 2001) : 3
(Dautzenberg, 2 ,
1906; Prashad, 1932; Fischer-Piette, 1941, 1976), (M. meretrix)
: ( ); ,
( ), :
(2001) ,
3, M. meretrix M. , ,
lusoria M. lamarckii; ,
* (863 ) , 2006AA10A410 ; , 2006C12013  ;
, 2007DKA30470-015 , , , E-mail  zhihua9988@126.com

, E-mail hujingjie@ouc.edu.cn
: 2008-09-17, : 2008-11-25



34

40

fAFLP (Fluorescent amplified fragment length poly-

morphism) ITS (internal transcribed spacer)
PCR-RFLP ,
1
11 DNA
1 (G) (W)(
, WC WH WX) 2006 5
: (S)
30
-76 , DNA
DNA Sambrook  (2001)
DNA 1%
(Varian Cary 50 )
, 100ng/ul
1.2 fAFLP
1.2.1 fAFLP E32

E33 M51 M55 M62 ,

E32 E33 5 FAM
4 E32M51 E33M51 E33M55
E33M62 S G W ,
Vos  (1995) , 5 ul ,
1%
, 3730 XL (ABI )
1.2.2 fAFLP fAFLP
GeneMarker Version 1.6 , 80—400bp
01 ( 1,
0)
ce +

7z PopGene Version 1.31
(Nei et al,
1979), MEGA 3.1
(Kumar et al, 2004) NJ
1.3 PCR-RFLP
1.3.1 ITS PCR PCR
(2006), F 5%GTTTCTGTAGGTGA
ACCTG-37 R 5“ZCTCGTCTGATCTGAGGTC
GGA-37 PCR (20 ul)
DNA (100ng), 0.2 pmol/L F R ,
0.2mmol/L dNTP, 1.5mmol/L MgCl,, 1><PCR Buffer
1U Taq (Promega, ) PCR PCR
(Bio-Rad, USA) 94  5min; 94
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Fig.1 Five group of Meretrix clam
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30s, 54  30s, 72 1min, 30 ; 72 10min AFLP , 80—400bp
1 ul PCR 1% , EB 457 448
, 98.03% , G
1.3.2 RFLP (385 ), S (362 ), w
PCR pMD18-T , E. (309 )
coli DH5a , 37 , G (95.82%) S (92.06%) W
, ABI 3730 ( (80.30%)
) : 3 fAFLP ( 2 :
BioEdit (Hall, 1999) : Haelll S G ,
Msel  Taql 5ul PCR Haelll W S G ,
Msel Tagl(NEB) 5U 20l : 4h, E33M55-a b ¢ S G , w
80  20min 1.5% ;W S G
(100V) , EB , , E33M55-d e f g
W G S 53 21
1.3.3 ITS 14 , W S
(Insua et al, G , 53 9 100%
2003) PCR Clustal X ( 1, 2
(Thompson et al, 1997) , S-G
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, MEGA 3.1 (Kumar et al, w ; G-W S-W
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Fig.2 A portion of the fAFLP gel with primer E33M55
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w bp
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Tab.1 The unique loci in three groups of Meretrix clam
S G \W
E32M51(E-AAC E32M51-181 E32M51-102, E32M51-168, E32M51-124, E32M51-146, E32M51-158,
M-CCA) E32M51-177, E32M51-261, E32M51-188, E32M51-162, E32M51-177,
E32M51-303, E32M51-329, E32M51-204, E32M51-252, E32M51-253,
E32M51-371 E32M51-262, E32M51-265, E32M51-272,
E32M51-276, E32M51-278, E32M51-284,
E32M51-288, E32M51-291, E32M51-313,
E32M51-315, E32M51-317, E32M51-318,
E32M51-325, E32M51-332,  E32M51-334,
E32M51-335, E32M51-344
E33M51(E-AAG E33M51-214, E33M51-230, E33M51-129, E33M51-198, E33M51-115, E33M51-136, E33M51-137,
M-CCA) E33M51-232, E33M51-240, E33M51-222, E33M51-258, E33M51-172, E33M51-193, E33M51-215,
E33M51-303, E33M51-341, E33M51-316, E33M51-327, E33M51-225, E33M51-234, E33M51-323,
E33M51-352 E33M51-398 E33M51-330
E33M55(E-AAG E33M55-84, E33M55-256, E33M55-183, E33M55-207, E33M55-123, E33M55-201, E33M55-202,
M-CGA) E33M55-278 E33M55-260, E33M55-271  E33M55-228, E33M55-231, E33M55-235,
E33M55-253, E33M55-262, E33M55-285,
E33M55-368
E33M62(E-AAG E33M62-206, E33M62-240, E33M55-216, E33M55-313, E33M55-93, E33M55-146, E33M55-176,
M-CTT) E33M62-301 E33M55-335 E33M55-197, E33M55-213, E33M55-283,
E33M55-329
14 21 53
9 100%
( 3), W , S GC 3 ITS , W
G , ITS , 1269bp 1268bp 1266bp;
S G S ITS , 1520bp; G ITS
, , W , 1614bp ITS1 ITS2
S G , GC , 62%
S G 242 ITS Clustal X(1.83)
, NJ , 1663
W S G W WX WC WH ,
) , 20 / , 16
, W S G 4 5 / ; W S G
, ITS1T ITS2
2.3 ITS PCR-RFLP 1—10bp ;G S ITS1
ITS ( 5 S G 94bp
( 1500bp), S 243 4 ,
G WC WH WX WX WC WH , 0.007—
) , S G , 0.014; G S 0.04; W
1200—1300bp G S 0.129—0.138,
PCR WC WH W , S G
WX , S G ; P.
'S G Msel jedoensis
, W / 3.016—7.044,
24 ITS W G S / 1.419—
241 ITS ITS 1.568
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Fig.3 The clustering dendrogram of the AFLP gel with primer E33M55
bp; Euclidian

®2 ZAWREHAENEEAMERGMENREES
Tab.2 The genetic distance and similarity among the
three groups

Pop ID S G W
S — 0.9585 0.7939
G 0.0424 — 0.7941 4
w 0.2308 0.2305 —

NJ

G8
Gl12
G4
Gl13
Gl1
G3
G110
G2
G5
G7
S10
S11
Gl
S12
S7
S1
S9
S13
S4
S8
82
S3
GY
Gl4
Gl15
Go
Sl4
S6
85
S15
We
W7
W35
w9
Wil
WI3
w135
Wwi4
Wi2
W4
w2
W3
Wwio
Wil
W3

) Fig.4 The dendrogram of three groups clustered by NJ based on
Nei’s distance
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M WXTWX2WX3IWX4 WCI WC2WC3 WC4 WHI WH2 WH3 WH4 SI S2 83 S84 GI G2 G3 G4

5 ITS PCR
Fig.5 The ITS-amplified gel of five groups of Meretrix clam
M 100bp Ladder

bp M WX WC WH S G WX WC WH S G WX  WC WH S G

1500
1000

500

Haelll Msel Tag]

6 PCR Haelll Msel Tagl
Fig.6 Gel of the ITS amplified by PCR-RFLP using Haelll, Msel and Tagl M 100bp Ladder

#3 FREIISEERITS FHHEAM K GC B E
Tab.3 Characteristic nucleotide composition and accession numbers of ITS gene fragment among 5 groups of Meretrix clam

A C G T G + C(%) ITS1(bp) 1TS2(bp) Total(bp)
S 308 446 500 266 62.24 895 414 1520
333 472 525 284 61.77 987 416 1614
wC 246 380 413 230 62.49 741 317 1269
WH 244 379 415 230 62.62 740 317 1268
WX 244 379 410 233 62.32 739 316 1266

R4 TR AMISZEERS

Tab.4 The genetic distance among 5 groups of Meretrix clam

G S wC WH WX Pje
— 1.504 1.450 1.548 1.419 1.547
S 0.004 — 1.513 1.568 1.480 1.547
wC 0.129 0.132 — 7.044 3.016 1.478
WH 0.137 0.138 0.007 — 4.384 1.445
WX 0.132 0.136 0.007 0.014 — 1.489
Pje 0.345 0.345 0.353 0.352 0.361 —
/ )
ITSL ITS2  ITS1+ITS2 100 ﬁggﬁggl{_w\sx
' ' Lwh
) 3 (wcC [G
WH WX); (G) (S)l 100/100/100 =S
Pje
0.05
3 7 MEGA-3.1 NJ
31 AFLP PCR-RFLP ITS Fig.7 Phylogenetic trees by MEGA-3.1 of NJ method based on

ITS1, ITS2 and ITS1+ITS2
ITS1 ITS2 ITS1+ITS2

, , bootstrap 1000
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, ITS ,
, (M. meretrix),
(Pectinidae) (Pinctada) (Meretrix)
(LS ,
pez-Pifidn et al, 2002; , 2006; Kenchington fAFLP
et al, 2002; Vidigal et al, 2000; , 2004; ITS ITS DNA
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ANALYSIS OF MERETRIX CLAMS FROM GUANGXI BASED ON fAFLP
MARKERS AND ITS SEQUENCES

LIN Zhi-Hua'?, HUANG Xiao-Ting®, DONG Ying-Hui', BAO Zhen-Min®, HU Jing-Jie®
(1. Zhejiang Wanli University, Ningbo, 315100; 2. Zhejiang Mariculture Research Institute, Wenzhou, 325005;
3. Ocean University of China, Qingdao, 266003)

Abstract The taxonomy of genus Meretrix has been in argument over several discrepancies among scientists in the
world for a long while. Two groups of Meretrix clam (G & W) existed much variance on shell shape, color and pattern were
collected from Beihai, Guangxi Province. One kind of Meretrix clam (G) is similar in shell color and pattern to Meretrix
meretrix widely distributed in China costal region, another (W) is white color and convex in shell width. Genetic relation-
ship between G and W was addressed by the fAFLP and PCR-RFLP compared with that of Shandong population of M.
meretrix. The results of fAFLP analysis showed that each group had their own specific bands (loci) in which there were 53
unique loci in Group W, 21 unique loci in Group G, and 14 unique loci in S group. These unique loci could be taken for
molecular markers to classify and distinguish other groups. The genetic distance matrix between Groups S and G was
0.0424, but the genetic distance matrix of W group between population S or G were 0.2308 or 0.2305 in respectively. The
phylogenetic trees by the methods of Neibour-Joining (NJ) indicated that Groups S and G were more closely related, but
Group W was much independently clustered among groups. The result of PCR-RFLP suggested that W group was different
from Groups G and S. The internal transcribed spacer (ITS) region was sequenced. The results show that the size of ITS
ranged 1266—1269bp in W group, and 1614bp in Group G and 1520bp in S group. The sequences of W group were con-

served, but obviously different from Groups G and. Phylogenetic trees by NJ method showed that Group G was more
closely related to Group S, but Group W was much independent cluster. The results fully reveal that Group G belongs to M.
meretrix, and Group W is an independent species. But we still could not classify Group W to M. lusoria or M. larmarckii,
even a new species of genus Meretrix. More researches shall be carried out in the future.

Key words Meretrix, fAFLP, ITS, PCR-RFLP, Genetic structure, Genetic relationship



