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COl-based DNA Barcoding in Tapetinae Species (Mollusca, Bivalvia,
Veneridae) Along the Coast of CHINA
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Abstract: DNA barcoding has exhibited charming effectiveness in species diagnosis, but some studies suggested the
proportion of taxa that cannot be barcode-distinguished was still high. In the present study, the efficiency of the DNA
barcoding for delimiting species of subfamily Tapetinae along the coast of China was tested. Fifty one original COI
sequences of 11 species in five genera were analyzed. Among these sequences, 43 haplotypes were identified. Saturation
plots generated for DNA barcode revealed that transitions became saturated after 10% to 15% sequence divergence.
However, transversions were not saturated. Excluding Ruditapes variegata haplotype Hap33 that might be the result of a
hybridization event, our finding showed that K2P-distances between conspecific sequences varied from 0% to 2.02%
(0.46% on average), distances between congeneric sequences were from 17.21% to 32.24% (24.96% on average), and all
conspecifics clustered together in the phylogentic trees. The proportion of individuals that can be distinguished by DNA
barcoding was approximately 98% among 51 individuals analyzed in this study. Thus, the results evidenced that
subfamily Tapetinae species can be efficiently identified through the use of DNA barcoding.
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LMK, FIN R 50K HE N dentivulata.
indica . violascens . japoniaca . semidecussata .
bifurcata 1 philippinarum % 7 ANFl, MEE P, HE
AR IR AP AR E 44 0 5 FE A AR () b ok b %
{6441 (Ruditapes variegata) (Zhuang, 2001).

Hebert et al (2003)%& I FH 2 kit 4 il 155 ¢
AL 1(CONEERIM PR %A 2R, BY DNA 5%
JEAG AR (DNA barcoding). IT4E¥, A2 HFFTIIESE
THET COIl 1) DNA S IER{EYIRIE E . AP R
AT I BA R Th g (Ball et al, 2005; Johnson
et al, 2008; Schlei et al, 2008) . DNA 4% 1 () #H 16 Jt
TR B S Bl N AL 22 /N TR A g A 2
S, BIAEALE 4IRS 1A] B (barcoding gap): - EfE RS
RAE RS R 2 8] B A H 2R B (monophyletic group)
(Toffoli et al, 2008). 3 LLhffFT K, 7ERIBRFE
UL, BEEHBRAI N 2, — 22 N
WG ZE s WA, TR )5 A% 22 et 25 DR A ok
B AEAETTRRAR, L2 5 BURh Y B AL 22 5 55 o ) gt
2R A H S, WIS E B R BRI K. (H
B 2 AE X PP &L T, £EHT DNA 2% B % (DNA
barcode) 1) it 1) 5 e i A b5 b 2 TR AR AH B AR +7
FLRVE, Kk DNA ZIEASEARAI R & — P 2401
YEWRI) 43 7 1. H.(Ekrem et al, 2007; Ward et al,
2008; Ward et al, 2009). 48K, A WHITE U N H T
B K93 A (introgression) Al AN 58 4 % & 4y i%
(incomplete lineage sorting)ZBL% 47 7E, LL COIl
HEEGR) DNA S TP H AR AR R L AR i b o2 A
1% FH [¥) (Toffoli et al, 2008).

H TR iRt 5 M fE R, COl C&fE N
KRG KA AR AL S5 15 2 BcDh N H
(Chen et al, 2009; Shen et al, 2009; Zheng et al,
2009), {HIZE A MAA K TR R COl AT I
FEK TSI AR ARG « AT 8T T vh Vi
5 J& 11 Mg sa R DIZE 51 ASMATK COl 741,
AR F1 Il @ (1) FITBi 9T (R 4 e PR DLSE COl
JPA 2 )& R AFAE AR TERS A B s (2)Z8 e W AEAN [F]
PR MESIE RGN R IUAH B R s ()R
T COI ZE A ¥ DNA 45 TEASH AN F 128 ey A}
DRI R R HA AT .

1 #MR57%

1.1 HRXRE
AHIF 9T 3 26 B rb [V g 4% A by 0 R BF R 0 e

(Marcia). 84510 & (Tapes). ¥4 & (Gomphina). [
ks )8 (Paphia) A4 1 J& (Ruditapes)5 J& 11 Fh 12
51 AMMA. BRiks JE 7E B G — AR A ok,
HREA BB F . B2 3 A,
ARSI ERE 5 rf o RE S GG W Rl R 2
KA B AT S R H AR B 4 (Dosinia
japonica) A MM . BIFFE TR AR A K ] E R A7 T
950K . WU FHFE S IR B 44 . SREEH, T
iR T . BT S . GenBank 741 5 A TELNAS B
% 1.
1.2 DNA #18 &N F

KRR S UHE S AT 5 DNA. H 1 B
P m e R col o A5 A
LCO1490(5'-GGTCAACAAATCATAAAGATATTG
G-3") M HC02198(5'-TAAACTTCAGGGTGA-
CCAAAAAATCA-3")(Folmer et al, 1994). X1
KT G CIE R W RS, SRR 5]
Y H AT 8. LCO1490-Ven(5'-ATTATTCAG-
AACCAATCATAAAGATATTGG-3')#1 HCOI-
900Ven(5'-TGTAGGAATAGCAATAATAAAAGTTA
C-3")(Kappner & Bieler, 2006). 5|4 H_Liff = T4
TREHANRS A RA A A B PCR EH 50 pL /.
K&, & 1x buffer, MgCl, 2 mmol/L, dNTP 200
pmol/L, DMSO 0.56 mmol/L, Taq 2 & (TaKaRa)2
U, IF. &514% 10 pmol/L, itk DNA 100 ng.
PCR R N.ZH( . 94°CHUALYE 3 min; 94°CAYE 40
s, 40°CiE-K 40 s, 72°CHEM 1 min, 5 MEHG,
94°CAxME 40 s, 48~53°C (R4 A [RIFFZE (1) DNA
BRANE] S 0B K 40's, 72°C#EAf 1 min, L 28 4
MEIR; & T2°CHEM 5 min. 314 1.5%3 g
B 5 e PR PRSI S ER 2R TR R A W) AT
R mpl)5
1.3 RS R

FJH DNAStar 7.2.1 {4677 (1) SeqMan #E4T 1
B P, 4IE R PAHIASEC R DU, A 9¢
S E TR OE; A8 —8UT4I{E Bioedit 7.0.9
W A(Hall, 1999)4 E 1¥) claustal W 2 (Thompson
et al, 1994) AT HE 7 I L4 1E S 1) 5 1) 741

[} MEGA 4.1(Tamura et al, 2007)4: it 1443+
IS R PR FAL BB A S s ORI T 51 ]
(1) 450 B 8 A7 % LU AR s £ F) DNAsp 5.00.04 (Rozas et
al, 2003) vH H W 245 B A8 HT Kimura XS4
PRI (K2P; Kimura, 1980) 4% 1A & PEA K5 4%
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Mk S T COI T 41T DNA 4 JEAGAE i [ Vg S A s MV A UL ey 3 FH 43
z 1 SNEREEFTISAER
Tab. 1 List of analyzed specimens with haplotype numbers
Wy 24 Latin name AR T GenBank
Taxon : H#%S 1D Site of collection Haplotype No. IS
J& Genus fif Species Accession No.

BFGO1 7R it Hap1 GQ855238

BFGO02 7R it Hap2 GQ855239

EAERS Paphia papilionacea BFGO03 i if@z«& Hap3 GQ855240
BFG04 2R i Hap4 GQ855241

BFGO05 2R 5 Hap5 GQ855242

BFG06 IR 5 Hap6 GQ855243

BWBFGO01 ST RPN Hap7 GQ855244

) BWBFG02 IR IS Haps GQ855245
WAL undulata BWBFGO03 [ HaEQ GQ855246
BWBFG04 I VG B Hap10 GQ855247

JCBFGO1 I ki Hap11l GQ855248

Bk LG gallus JCBFG02 WERA AN Hap12 GQ855249
JCBFG03 ] PGk Hap13 GQ855250

HABFGO01 Jg b Hap14 GQ855251

HABFG02 R SCE Hap14 GQ855251

g B ARG amabilis HABFG03 R =T Hap15 60855252
HABFG04 Sk Hap16 GQ855253

HABFG05 W= Hap17 GQ855254

LWGTGO01 I Hap18 GQ855255

LWGTG02 R Hap19 GQ855256

FALLEF R Marcia hiantiana LWGTGO03 At VN Hap19 GQ855256
LWGTG04 J R Hap19 GQ855256

LWGTG05 W= Hap20 GQ855257

RBGTGO1 W= Hap21 GQ855258

RBGTG02 W Hap22 GQ855259

EENEHYE japonica RBGTGO3 W= Hap23 GQ855260
RBGTG04 W SCE Hap24 GQ855261

RBGTG05 RS Hap25 GQ855262

FLBGZ01 AR 75 B Hap26 GQ855263

FLBGZ02 AR 2% Hap27 GQ855264

eG4 Ruditapes philippinarum FLBGZ03 i ANEa) Hap28 GQ855265
FLBGZ04 Sk Hap29 GQ855266

FLBGZ05 R Hap30 GQ855267

ZSGZ01 Sk Hap31 GQ855268

75GZ02 VG Hap32 GQ855269

PR Y variegata Z5GZ03 TEFG AN Hap33 GQ855270
7SGZ04 Sk Hap34 GQ855271

ZSGZ05 W= Hap34 GQ855271

DBQGO1 JTZRBINL Hap35 GQ855272

DBQG02 Sk Hap36 GQ855273

STl R Gomphina aequilatera DBQGO03 AT | Hap37 GQ855274
DBQG04 wiip| s Hap38 GQ855275

DBQGO05 WL A Ll Hap39 GQ855276

DZJGO01 Jg b Hap40 GQ855277

BRI Tapes dorsatus DZJG02 SR Hap40 GQ855277
DZJG03 VG Hap40 GQ855277

2JG01 R Hap41 GQ855278

2)G02 R Hap41 GQ855278

SRS literatus ZJG03 R FIK Hap42 GQ855279
Z)G04 W Hap43 GQ855280

ZJG05 R E Hap43 GQ855280

EENT Dosinia japonica RBIG W= Ougroup GQ855281

© FoRAN R means outgroup).
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25 e A 2 S 1 d A AR Y (Nei &  Kumar,
2000), ArLM#H MEGA 115 T 2T K2P [ A
() A A% £ ) a5 A e 25 R i P AN [] b A 4% T] 1) 3 A
PRES . N H] DNAsp S It 3RAG 41 & A7 1 B % 2
(haplotype)it 174t 11 . A H DAMBE 5.0.85(Xia et al,
2001) AT 1% 1 R 4 5 Juudse () A R 23 A

DL A0 A A, A ] T3 S A A R
G . H MEGA LT K2P &R
(neighbor-joining tree, NJ); %73 > BA7 B fH AL 2%
(bootstrap) 7341 1 000 ¥KakAT. 115 T H 2 1 4R 4%
R A AE B R, AT SRR A i
LI SE 1) 2R 48 2 Ok Z: (Desalle et al, 2005), Jit AR
H MrBayes 3.1.2 (Ronquist & Huelsenbeck, 2003)#4
# BI #; H jModelTest 0.1.1(Posada, 2008)4) #7153
W A AU Dy GTRHI+G; 7RGk 44 1 E5 7]
R RIB(MCMC) B3 iz 4T — 1 7%, 4 100
RHIFE— R, 1 4 000 FCAE K 246 FE A (burn-in
samples) & 25 ; Bl 4 & 7 CE A5 5 LLJS 56 M %
(posterior probability, PP) 7. fi ] Treeview (Page,
1996) 7k MP B AT BI B (1146 31 45 74 B

2 &4 R

2.1 FHIFE

LCO1490 F1 HCO2198 ¥ 1 i3 /7 514 i 4y
658 bp, LCO1490-Ven F1 HCOI-900Ven 3 1 {11 ¥ 41
KEh 874 bpo XWX 5 W3 54 B i S )y 41 X
BT 0T s AR RGN FNER AL 5 (indels), As T

Hop C+G P& 8l 35.6%, KT A+T &
1 (64.4%) . BT ST C+G PRI IR,
N 24.1%, BB AL GHC R (42.4%) 0% 5
T T G+C 5 (40.3%) . 7ESTHT IR I
WAL, G+C & B m AR 4 FHERIR JE (34.4%),
I e R R V0 8 (36.5%), @[] G+C PR & E %
FAK o GHIE TR CON P HIAZ AT BRI LA 1 H B
TR MRS, AR AR R 25

AT LR IG WAL DI 51 AP AL LT 43
AR (R 1), Horr, ATiE EL RS (Paphia amabilis)
AME HABFGO1 #1 HABFGO2 =2 4% Hapl4;
2 40 A HF Y (Marcia  hiantiana) /NMf& LWGTGO02 .
LWGTGO03 fll LWGTG04 JL==iifis il Hapl9; 7%
AT ANMA ZSGZ04 Fll ZSGZ05 FL= f ) Hap34;
BiZ%BR G (Tapes dorsatus) 3 />4 =2 £ 7Y
Hap40; Zi4itA (Tapes literatus)MA& ZJGO1 1 ZJG02
LR Hapdl, MA Z)G04 I ZIGO5 JL 5 Hufs
M Hapd3. HARFEMI N P— P H iR, ANl
Z AR H IR IE G T 5

1t 658 Mz i, CRSFALRECY 314 4, 20k
SR 47.7%; AL i B0k 344 A, Hh fiAfE
S RECR 340 Ao P ANAR S A BER AR AR B 1
A, AR SR R, 2y R AT )
56.4%. J74 B T AL s R R A A L %0l 0.94.
B S A 23 B 3K 2R BB AG ERL DI col Ty
FI| 2 T St A BRI S, i fE AR ST 5 o Ik
) 10%~ 15%IHf B FJ i 1

C.G V& 51h 23.7%. 40.7%. 14.2%. 21.4%, 2.2 EMELERRE
% 2 BT KoP # AR TR 1 R EAMAFIE A AR F MK 8 R 15 26 B

Tab.2 Conspecific and congeneric divergences (K2P) of Tapetinae

A PRI 22 5 (%) Jih A AR A S S 6 25 (%)

T Conspecific divergence (K2P) Congeneric divergence (K2P)
J&4 Genus name Species N
PECeSNO- gt O P BUME BRI
Min Max Mean Min Max Mean
A4S s Paphia 4 0.00 0.61 0.32 17.21 32.24 24.75
EHHFAJE Marcia 2 0.00 0.76 0.18 19.33 19.92 19.65
ISR (A7 ZSGZ03)
) ) 2 0.00 2.02 0.85 28.99 29.67 29.46
Ruditapes (Excluding ZSGZ03)
ISAFJE (% ZSGZ03)
) . 2 0.00 29.39 6.01 0.20 29.67 23.75
Ruditapes (Including ZSGZ03)
% JE Gomphina 1 0.15 1.86 1.08 — — —
ZRERIG R Tapes 2 0.00 0.46 0.27 29.33 29.58 29.47
iR (A ZSGZ03)
11 0.00 2.02 0.46 17.21 32.24 24.96

Total (Excluding ZSGZ03)
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2% T (] B FR) A7 A0 AR T ol ) gt A% 22 PR K
P TR N AL 2R KT R 2 WA, AR
GRS K IBAE BE B R AR TR s AT N . RS
I A% Hap33 15 Hoe A i A A 2 2 ) i AL BE
E1E 28.94%~29.39% . 1], 7T 7E = TR A P34 b A%
P 29.(0.46%) o JB P AN [RI Rl A s 1] g /)N 4 B 25 A
T A N A (G AT P 78 Hap33 54w At vyl HE
TR AT Hap30 2 8], {3k 0.20%. 1y H 2%
I AT A5 2 Hap33 75 R 40 R AR E 2T s R A =
FFRIRE 2 32 B EI 2.3)0 FRATTA BT I 45 R T] B
T AR ERERTIRMEEL 3). HIFRZ A,
Tolr A A T e KTt A% BE B 2 2.0206(FEAE =06 A7 1L
RTT S AR 5 L AR SR S B ], B AN TR Rl
ANMAA B /NI AR R 250k 17.21% (7 RS — WA R
i A7 A Hapls 51l 4k 7 & B 9E &G (Paphia
papilionacea) 5% Hap5 2 [1])). S i) B £ 77
Hap33, ZH8ua WAL P AN [0 AS A A] s 44 2 250
LR TR A AR AL IR, P RE T COl

70 =
60
50

40

30

AT L] Percentage

20

10

() DNA £ RS a] B2 AR (] 1)
23 HTFRHERER

75 NI F1 Bl =R ARG L, BRAR O IaA7 F i Y
Hap33 SIEMEFafr s R GAE R — 03 b2
b, HAREEARIG YR VIS RR LY BOME i R R
It HIHAIR G SCREEE : NI A RPKSE T I o 287
HAE R N 82%~99%, V3414 94%; BI HFf
TRV T G BR R 7Y p Ak 5 6 MR 3 A A R A5 v
I7i(Gomphina aequilatera)iby 0.93, 7EIFHE UG
4bh 0.95, HAXHIH 1.00. Z4ih{T Hap33 sl
AR SR A 4 B AL [F) 7E NO A BIE R 1B
W T EAE BN R RN RGN L, R
A5 M 2 (A A7 B0£3% 0 Hap33 55 4 eyl JE s i T
%A Hap30 B AL ok 0, 55 R a7 3
PAR RS BT SR 73 SR, R WX IS B 1Y
FPA 2 10 5R 20 % R E AT 5 FEA SR in A7 AR A%
LIPS SEL BN (SI)P

W & A AP~ 44 18] Congeneric
A AT Conspecific

0l'll‘llIIItl!ll‘lll‘li'lI'IllllIII‘IIIT'I

o 1 23 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18 19 20

iEfEEE S Genetic distance

1 [RIRRAMAF R B AS [ Fp AN A Ta] COI 34l asi AL BE 25 (3 T K2P) 20 A 1 Il
Fig.1 Distribution of COI distances among individuals of the same species (conspecific), individuals of the

same genus but different species (congeneric)
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Hap39 =
—EH“I’” SRS
83 Hap36 ) .
Gomphina aequilatera
0.93 _E Hap38
Hap37 =
Hap29 =]
. day | W
8 Hap26 Ruditapes philippinarum
0.95 (== Hap30 =
b Hap3s ™
Hap34 et fs
| 96 Hap31 R. variegata
1.00 Hap32 =
— Hapl9 BLCAF G
83 Hap18 Marcia hiantiana
— 1.00 Hap20 =
Hap25 =
Hap24 SRS
— 97 Hap21 M. japonica
— Hap22
Hap23 =
Hapd3 ™1 s
] 2 Hap42 Tapes literatus
1.00 Hapdl ==
Hapd — Bl G
T dorsatus
Hapl0
_|_E Haps DGR
o7 Hap7 Paphia undulata
1.00 Hap9 —
Hapl3 = . .
a o8 1 Hapl2 i L
1.00 Hopll — P. gallus
Hapl6 =]
— _r_E Hapl4 ISERY
8 Hapl7 P. schnelliana
1.00 Hapls
Hap2 =
99 Hap6
1.00 Hap4 e
Hap3 P. papilionacea
Hap5
Hapl =—
Outgroup

Kl 2 FIH COl & HI £ (AT B (NI A
Fig. 2 Neighbor joining tree inferred from partial COI sequences
AL T SR BECT g RS, T AR 7 SR BT A DU B A A SR R S S R A

Numbers above the branches indicate bootstrap support values, numbers below the branches indicate Bayesian posterior probability values.
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3 i i

B A M R 28 (i A MK ZSGZ03 5 2% (i AT
FLABAN A ] ¥ 15845 BE 25 5 /)Ny 28.94%, 1T 55 4 it i
TSR IA AR R 1) Et AR BE B AR 0.20%.
TERGRAER b, AN 5 JEA IS AN TE %
R, TR R A A A A AN AL B R A
B AEMALN . A s irANMA ZSGZ03 /KA T4
T, ANKEHSAT-70 X, B&AREAFXT
R AR AT 11 S Y TR 25 22 KR 1E (Zhuang, 2001). 2%
i, 25T COI Mgt A% PH B A AR 48 R AR 4 BT 8 R WX
A O AT AR S FE A R MR GO R
Pl o AEHY IR AR b [ VR e AL S A
Foor A X5 A (G A7 4 AT X A K Y [ 52 & (Zhuang,
2001), 7EXPPIHOL N, FEH IG5 AR X —
Xk ik Fh (sister species) B A ] B HILFE R AZ I, 1)
XM E M HRRTEEEH TEBARL
(introgressive hybridization) ok, # fA] . 2% 42 (simple
hybridization) 51 () (Schlei et al, 2008) . i & Fi 1) 3
DA RS B AE N ] DNA SISt 4 T 4 5
A4 T K (Moritz & Cicero, 2004), %} fn) i
(7 H I, R DASE A A T 2R A R R DRI (D 1 TS &%)
Fric kAL PE (Hebert et al, 2003). 244%, 178 M4
A, ATRARLAE S A AN R I B SRR 5 5% 21
N B %) 5% W Ty 7 A2 [F] F 46 (evolutionary
convergence), X Fi I 5 ()3 3 A7 AE AT 45 LUB ARFHIE
HFERRIR ARGy IR 5 PTRL, KR
A — 3 J& X 43 A b A7 FTHE A 22 0 17 1 8 501 1
A (identification character), X A58 T AT
AN ZSGZ03 [ 15 % o b TR A4 H BT
XRS5 BRI 3 R R A BN S, K
ATLIE ok 390 R 2 5 HE S TR A B -1 iz 3
R bR i kAT — .

TEAMTFTH, SR a) el S f A Hap33, Fi A s
feZE St KAt N 2.02%, T¥IN 0.46%; JRNA
[FAhANATE] COl Atk A% 22t die /M ik 17.2%,
SF-4) 2 24.96% . Heber et al(2003) 42 H 1 4% JE A5 i) B
I EFN, XMV SRS T A8 AL 22 R K
T TR IBE 2 FEE AT, A Rl Py 5 R )

S 3K

Avise JC. 2000. Phylogeography: the History and Formation of Species [M].
Cambridge: Harvard University Press.

FriE 2= 5 18 {1 (standard  divergence threshold value)
Vi1 Ay Tl P P B8 T E G ) 10 % (10 FEvZ U)o 42 i
UEARvE, S R VISR AC TN 22 e B N 1% e
4.6%. [0 Hap33, AT COI [ DNA
S5 TEAD e % K4 AHIE 5T T 0 S 1R 8 s M R DL 2K e
RAHBA RIS TT,  RIAES L a) 3 A58 Hap33,
AR A 98%. Avise et al(2000)A A £k
FEDRIRh A BB AR B B KBS RN T 1%, HUAT D3
THOL KT 2%, 1M 5 B H AR ) B A2 AT
X 553 S i AR B 5 AS B iff BRAE AR ol ) 22 A8 46 DR
ROLER . BRAWITRY], AW LRAREAL
MR i T AR S A SR, AH R ARSI 2
e R Avise R RFEA G [FIN, AHT
GRS T 2R MG YA} LR Ah A) 47 AE 25 TE A [H] B,
2T 35 A% P B 10 4 25 (threshold value) T B T4
HRIG AR DR AR % E

BEA R RS IR, Aol oA B R A s 2 A e
) fe /NI AL B B X F S AT X, T BUR TR [a] B
H e AEIRERMGOLT, BT RGRAEM KB I)
TR A S FH A AR08 A% E B8 B AV 1) — M 2
Tk e AWFIUR AR H 10 (NI) R DLt 744 vk (BI)
R, BR T ARG NMA ZSGZ03, 11 FhEk s R}
DU AN PIAE =P 8 SR e — iR, A
UEWIN - COl A1 AE i 2R G A AE AN I 5 VR RE R RS
e R VR AT A A E o B TR B
NJ B BLAR 25 38 Bk A0 15 5 IR Bk 2K (Desalle et al,
2005), HARTTE R Wos, NIV Bl BiFnFhaify kit
AR5, HFEHN AR, KBTI
G OLT, FEE NI B IR 7 B R AT A5t AT 2

ARSI T B T RS IAE G oy KRR T
SICADI 5> T3 REE RA BN R, FAT X
PRI G H B AT BE 2 T IR S M X B E B S %
DI L N AT e TR = 1 P S R ¢ £k
MRS AR DNA STESRER A AT 98%
(ARS8 BRI T 11 FRERAREG DI2R1K DNA
FICH I3 TR 0y R F 0y AR W
FUEEHAE B R ST 2ekifk COI J7 41 (¥ DNA 4 JE
T A 5 2 ey DL 2R MR 0 AT AT PR

Ball SL, Hebert PDN, Burian SK. 2005. Biological identifications of
mayflies (Ephemeroptera) using DNA barcodes [J]. J North Am
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Chen AH, Li ZX, Feng GN. 2009. Phylogenetic relationships of the genus
Meretrix (Mollusca: Veneridae) based on mitochondrial COl gene
sequences[J]. Zool Res, 30(3): 233-239.

Desalle R, Egan MG, Siddall M. 2005. The unholy trinity: taxonomy,
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