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Identification of Ruditapes philippinarum and Meretrix lusoria Larvae
Using Single Cell PCR Analysis and Microscopic Observation
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Abstract : Single cell PCR analysis and light and scanning electron microscopic techniques were utilized to
identify free living bivalve larvae in the coastal waters of Tae-an, on the west coast of Korea. Through DNA
sequencing, venerid clam larvae were isolated and identified as Ruditapes philippinarum (99% similarity)
and Meretrix lusoria (99%). Under microscopic observation, the D-veliger stage of R. philippinarum
exhibited symmetrical shoulder angles and an elliptical ventral form. In contrast, M. lusoria displayed
asymmetrical shoulder angles and a round ventral form in the umbonal stage. Size of the R. philippinarum
larvae was 156122 um in length, 126112 um in height, 92414 um in width with a length: height ratio of
1.23. Meretrix lusoria was 202144 um in length, 161135 um in height, 96238 um in width with a length:
height ratio of 1.25. Experimental results indicate that morphological and molecular characteristics provide
evidence for the larval identification of these two venerid clam larvae species in nature.

Key words : Single cell PCR, bivalve larvae, Ruditapes philippinarum, Meretrix lusoria, microscopic
observation
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1.4 &

BR8N (Ruditapes philippinarum) 2 W3 (Meretrix lusoria)
2 W= (Oder Veneroida), W 9}(Family Veneridae)
o] £ale T8 A8 oliHFE =, dEEE, e
AEE E3ste] =, IEAte|Y ¥he F37 At o]
E27174A] oprlol thFE] AP E UARE 27 F2
221813 Qlth(Jayabal and Kalyani 1986; Chew 1989;
Ho and Zheng 1994; Liu et al. 2006). £3], HIX| &
ol t 58] B g A<, shefo] A, ojgg]o} FollA
= £ 3t} (Yap 1977; Chew 1990). °]& 1920 tH
15 dEoA S =9 o]A& TR £95f
K glA Sl Ao® ByE3 QJth(Chew
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i
o)
jur]

vt Aall 2 Eslieh 270 AR U] FE

E¥ste Ugtae] d{s =1

ATHE 5 2008). 53] =

(Crassostrea gigas) Tk o2 AJAtafo] W vix|ge
Z
A

> e

2 2ol F2lo] o] FAX AL glow, ATk I F
ALbEFe] oF 18%E AAsh= 8 ol Folut, A
ARFS 1990\ ZuE o] &7 Hx} A4Sy 9o, §
3] A W F AarEL] 50% ©] S AA] = A ete]

O

N
Aol A EE27F R FA7IeE w2 AV
7H el %= B8, obA7kA] o] {-o] fA8 AJEf iRk
oftzt FA ol thek A= mi-- wEg Aok
(&<} 3] 2000; Sastry 1965; Underwood and Fairweather
1989; Sekiguchi et al. 1995; Garland and Zimmer 2002).
ols} o] F- frAlel e 177t ARH o PE
A0S v MRS oluisFel YA F BEA

(trochophora stage) % WHE 7] (pediveliger stage)”} Z+2}
21 thE o|mjs{e}t A7) B Kool Hlszste] 5ol
o]H7] wZolth. 22t /& olvisliFe] ALY St
= SHME F-7A 717 5] o592 #8119
of WE NA FEHE Wl A2 vfg S8k
Qs #rA1 Z271¢] FAYell gk et A4S
3 Z

oA A olmisl FA8-S AF st single cell PCR
2 oA FEHERE T3 F 58S AAEIATh

2. A5 9y

ouljsi A2l A

Bk A vk s W ol R/ fAe] A
S Eib IEW A 2 Ao X3 A
(36°24'38.99"N, 126°24'21.83"E)°l A |3 th FA]
7He- Chung et al. (2005) 2 Choi et al. (2005), L] 4
B SEREBIEE A & (1996) 52 vixEre] B3 Algt
o] Haref grEeo] 2006 12958 2007 74714 &€
Bt 4 23], 71| vkEAlY] AAISISIT olus 48
o] AL o]5o] thFet ol AX Erd st HRFe

s, 297 B 457 Aol A9 Pt AFolvt
A gl HEFS y#ste] W S0 um 271€]
Kitahara® Z%3= U ERZ 79 9 774 A o313
ot AR T AlRE Al 80% dleeE 1 F W
HASAE o]FHA AFH ol Fe] Ff FAL T
1) 7 (SZX9, Olympus, Japan)ollA] Al4=3F31 tH(Table 1).

Single Cell PCR

A8 APAZ 295l Capillary methodE 531¢]
338} dv)7 (Axioskop 40, Zeiss, Germany) 3}ollA 3 7]
¥ Bz slo] PCR tubed] #3811t} o|w] PCR H]Z%
2 FHLRE Haskslr] flete] 103] wHE A
T}, PCR tubedl] & FAE2 single cell PCRS 3
371 913ke] lysis buffer[SDS(0.005%) and proteinase K

Table 1. Collection of free-living bivalve larvae in bi-weekly sampling periods

Year 2006 2007
Month 12 12 1 1 2 2 3 3 4 4 5 5 6 6 7

Abundance (x10° ind./m?) 0 0 0 0 0 1 4 37 12 4 7
DNA analysis

R. philippinarum x x x x x x x X X x O O x x X

M. lusoria X X X X X X X X X @) X O O O X
Morphological analysis

R. philippinarum x x x x x x X X X X O O x x x

M. lusoria X X X X X X X X X @) X X ®) O X
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10—r)9‘r 60°C water
E3lo] A2E 935}
AlstarA} 95°C 108
freezer(—80°C)oll A B3+

o{u,

(400 ng ui™H] SuiE Bz A 2
bath(30:)7F 572 & 6}1% 33] wt

ST}, ©]F, proteinase K2| &
< 7HE F, A3 A7EA] Deep
S tH(Kai et al. 2006).

v gz Wet fAo ti gk PCRE ol =l & So]4
FAA K7 JE Internal Transcribed Spacer(ITS) ¢
£ 35E39 H(Heath et al. 1995). Primer= ITS #4]
(Forward; 5'-dGTTTCCGTAGGTGAACCTG-3', Reverse;
5-dCTCGTCTGATCTGAGGTCG-3)E 7t2} 0.3 uM, MgClh

°
éa—

0.05

(1.5mM), dNTP (each 200 1.5 uM), 2.5 units®] Taq
DNA polymerase (EX taq, Takara, Japan)?} PCR buffer
2 Yol F RIS 50l AN FYste] thermal
cycler(TP-600, Takara, Japan)S 01 &3] FH3IAT. ©f
W ZFZ %272 94°C(5 min) 13], 94°C(30 sec) - 55°C
(40 sec) - 72°C (50 sec) 303], 72°C(73%H)Z 3FATh <
Z¥ PCR 2FHE2 Qiaquick PCR puriﬁcation Kit
(Qiagen, 2810022 HA|sA ). FAE 4AHE-2 Thermo-
Sequence™ 2.0 sequencing kit(USB, Ohio, USA)-Jr Dual
Dye automated sequencer(Model 4200, LI-COR, USA)=

Ruditapes philippinarum AY498758

R. philippinarum AY498755
R. philippinarum EF035086
This study

R. philippinarum EF035088

67,

R. philippinarum EF035087

R. philippinarum DQ399404

Protothaca jedoensis DQ220291

R. variegata AY695803 Veneridae

Dosinia corrugata DQ346656

83

Cyclina sinensis DQ273168
Saxidomus gigantea EF035111

Meretrix meretrix DQ399410

This study
99
100 _[
M. lusoria AB499129
42 ( M. meretrix AY695801
“"LM. meretrix DQ399409

Il Psammobiidae
Il Mactridae

Nuttallia obscurata EF035092

—

Potamocorbula amurensis EF035108

Mya arenaria EF035092

Tresus capax EF035100
Il Corbulidae
Il Myidae

— Pisidium moitesserianum DQ062591
’> P. amnicum DQ062573

“IP. henslowanum DQ062585

— P. casertanum DQ062582

(| .| P- supinum DQO62608
“ {

P. lillieborgi DQ062587

Sphaeriidae

j|’ P. nitidum DQ062593

P. milium DQ062588

4 P. subtruncatum DQ062601

Fig. 1.

P. personatum DQ062595

'— P. subtruncatum DQ062599

Phylogenetic tree constructed by the neighbor-joining method using the Kimura 2-distance model and ITS1

partial sequences, 5.8s rDNA complete sequences and ITS2 partial sequences based on the present study and
Genbank database. The complete deletion option was selected for gaps/missing data. Numbers above branches
represent percentages of 1,000 bootstrap replications; bootstrap values are shown above the internodes.
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F7IMEE AL, Fojxl 714D Genbank®]
BLAST searchE 53l 7 253t 55 2o} database
sttt o]2A 42]E database®] F7IMEe HEL
clustal W B2 2 Bio-edit 7.0.5.2(Hall 1999)S %3f &
A1t} AlSS w412 neighbor-joining (NJ) algorithm
© =, genetic distance= Kimura 2-parameter distance
modelZ} 1000 replications®] bootstrapS 2 #2135} T
Pairwise distance= 0.5 y distributed rate® Kimura 2-
parameter modelS F3l £43}9 ). A5 ¥ pairwise
distance #2> MEGA 2.0 programe ©]-&3}% T}
(Charrel et al. 1999).

du)7d A3

AR (LM) 3 FARIA AR (SEM) #2-S st
o] AE+= capillarys 53t o]zl FA1S sl
olgA He|®E AlFE Axioskop 40 FsFHu] 7oA
MRc5 CCD camera® st SEM #2918+ A
F+ Osmium tetroxide®} saturated mercuric chloride 3
A (5:1 vv)S 2 1087 74 2 tert-butanol 2 10%-7F
2)8t % HexamethyldisilazaneZ 733t} o]€A A=z
H AE% aluminum stubol] &5 F gold-palladium
o2 FE(MSC-101, Jeol, Japan) ¥ FAPAAE W7
(5600LV, Jeo) o= #3IATH(Jung et al. 2010).

Table 2. Genetic distance of analyzed sequences of Ruditapes philippinarum and Meretrix lusoria larvae as estimated
by the Kimura 2-parameter model. All results are based on pairwise analysis. G.D; genetic distance, S.E;
standard error. Full genus names are shown in Fig. 1

R. philippinarum M. lusoria
Analyzed sequences
GD S.E GD S.E
R. philippinarum EF035087 0.00362 0.00363 0.47627 0.05524
R. philippinarum DQ399404 0.00362 0.00363 0.47627 0.05524
R. philippinarum EF035086 0.00000 0.00000 0.48368 0.05605
R. philippinarum AY498758 0.02202 0.00904 0.51250 0.05895
R. philippinarum EF035088 0.00000 0.00000 0.48368 0.05605
R. philippinarum AY498755 0.01092 0.00632 0.48290 0.05580
R. variegata AY695803 0.36571 0.04461 0.45930 0.05286
P, jedoensis DQ220291 0.30578 0.03990 0.44079 0.05148
D. corrugate DQ346656 0.40767 0.04821 0.41447 0.04895
S. gigantean EF035111 0.39465 0.04690 0.47225 0.05392
C. sinensis DQ273168 0.40428 0.04857 0.49120 0.05690
M. lusoria AB499129 0.48368 0.05605 0.00727 0.00516
M. meretrix DQ399410 0.45600 0.05335 0.03708 0.01182
M. meretrix AY695801 0.46319 0.05413 0.04870 0.01369
M. meretrix DQ399409 0.46319 0.05413 0.04092 0.01246
P. amurensis EF035108 0.55838 0.06195 0.59012 0.06520
P, subtruncatum DQ062601 0.52993 0.05958 0.57084 0.06433
P. amnicum DQ062573 0.53664 0.06006 0.57084 0.06433
P, supinum DQ062608 0.54493 0.06106 0.58036 0.06570
P. personatum DQ062595 0.52993 0.05958 0.57084 0.06433
P, nitidum DQ0625593 0.53768 0.06041 0.57932 0.06534
P. moitesserianum DQ062591 0.52229 0.05878 0.56439 0.06399
P. henslowanum DQ062585 0.54493 0.06106 0.58036 0.06570
P. casertanum DQ062582 0.55287 0.06193 0.58690 0.06603
M. arenaria EF035092 0.53565 0.05972 0.56625 0.06276
T. capax EF035100 0.65647 0.07409 0.71379 0.08360
N. obscurata EF035095 0.52866 0.05915 0.64821 0.07329
P. milium DQ062588 0.53768 0.06041 0.57932 0.06534
P, subtruncatum DQ062587 0.52993 0.05958 0.58594 0.06570
P, lilljeborgi DQ062587 0.55287 0.06193 0.57181 0.06466
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3.2 1). = o2 A|89] 904 bpe] ¥7] 1%—8— N SH Meretrix
lusorla AB499129)2} 99% ‘s L=Z, 0.007¢] F-AA

A E olmjal 7 FA el 7HAs 2 PCR 4 A=
Table 137} 2tk A7 5 v ke 590 S o=
SASAL, W FAELS 4oA 6%’4*] ArNHew =
Aslch 49 A7 1108 bpel G7IMEELS vix g
(Ruditapes philippinarum, Accession number: EF035088)
F 99%°] “F5dS RS tH(Fernandez et al. 2000). ©]&

7} 3 M3 H(Veneridae) S AR 59 AL B4
st A3} R philippinarum¥ 52 A%-S F4319 cHFig.

A

£ 73 USATK(Table 2).

?Séﬂ]?i}zi EA oA, vt 41> D-veliger stage®=
2147 <1tl (straight-hinge)E =32 Ao, W3t FAS
prodissoconch I, I’} B/3¥ F edged ¥ umbonal stage
& eI AATHFig. 2). vEAE fA 9] H 27]=

Zbo] 156422 um, 2327} 126+12 umz ZHga} zharo)
H&-S 1238 VeI T3 ZHZ-2 92414 pmo] Atk
(Table 3).

w3 fe W dole

a5l o Z}o] 202444 um,

Fig. 2. Morphology of Ruditapes philippinarum in a D-veliger stage (A-F) and Meretrix lusoria in an umbonal stage (G-
L) as observed by LM (A-B and G-I) and SEM (C-F and K-L). R. philippinarum. (A-B) External view ; (C)
Lateral view, showing hinge (h), prodissoconch I shell (p1), prodissoconch II shell (p2), and prodissoconch I/IT
boundary (b); (D) Dorsal view, showing straight hinge (h); And, (E-F) Internal view, showing denticles (d). The
crown of each denticle bears a groove (gc). M. lusoria. (G-1) External view ; (J) Lateral view, showing pro-
dissoconch I shell (p1), prodissoconch II shell (p2), and prodissoconch I/Il boundary (b); (K) Shell surface in
area of prodissoconch II; and, (L) Dorsal view, showing edged hinge (h). (A-E, G-J and L) Scale bar: 50 um;

(F and K) scale bar: 10 pm.

Table 3. Morphological characteristics of isolated bivalve larvae (unit: pm)

. Length Height Width Length/ .
Species (n) (n) (n) Height Morphological characters
. e 156£22  126%12 92+14 D-shape: yellow color, symmetrical shoulder angles,
Ruditapes philippinarum &) (94) ) 123 Clliptical ventral form, straight hinge shell
. . 200444 161435 96438 Umbonal shape: yellow color, asymmetrical shoulder
Meretrix lusoria 43) (33) ©) 1.25 angles, round ventral form, knobby umbone, edged

hinge plate
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Zt7F 161435 um, ZHZo] 96+38 umS VERAA, Z+
3 4o vigol 1.25% vpAer AR A7]7} Ktk
(Table 3).

4. 31 F

Single-cell PCR Z3}, a-JH olujollF A2 vpx|et
(Ruditapes  philippinarum)>® 8 S (Meretrix lusoria)=}
99% ©]/de] =& FHA AE8Es 7 AT 2
u, BERIZR R, variegata(AY695803)2] genetic distance
9} 0372 & 14 205 HATHTable 2). ©]& PIEE
o} 16s rRNA AlG A A19] FH2 zfolote frAlst
S tH(Canapa et al. 2003). Canapa et al. (20032 Ruditapes
490l FEL t}5A 5 (Polyphyletic lineage) 2 7
fi)e] 37 zpel7t AX, EFAAL] A Hol H sttt
3 FAAsA . Wb Ruditapes 472 F-FA| Aol o,
I AR de A7 A EHE TRt & 2ARIYS
A virhEAd v o] F A2 Rjo|w, wiete

Qe wff, & ATellA E4E A g viA|
g3 wighe] fAl o] Aolgt Akt 28y, Mererrix
speciesoll &3l= £ T M. lusoria= M. petechialis, M.
meretrix2] genetic distance= £ A2} 7] (Table 2),
Ztzk 0.04607 0.0438% 2}o]7F 7 9] 1 ERE ok,
Aol FEl= frAksted, sister group 7+e] AEHgE 771
Zo] ulg E ook tH(Liu et al. 2006; Pan et al. 2006;
Chen et al. 2009).

oluf o F S 24 (length), 2 (height), ZHE-(width)
9 743} Z4319] Y&, anterior?} posterior?] FE|, umbo
2oF 9 A7 a3 9 (hinge)Zt <1l (ligament)e] &
glol o]Este] T8 stal vk 53] W (hinge)®] ol
(denticle) == 21t]e] A7 A (ligament shape)= 745 <]
A TQ38 B784 7]5o] Erk(Sakai and Sekiguchi,
1992; Evseev et al. 2001). o]uj5] A 2] AEA= =29
ulel o2y 7Y (dequipecten irradians concentricus)
o] 7§ Aol A FE] @-FAH7](trochophore stage)7}HA]
oF 241]7F0] 2 Q %W (Sastry 1965), ©]% prodissoconch 1
I Wt FA=EE D-veliger stage(L2) (Martel et al.
1995), metamorphosisE =H]3t= W AL7|(pediveliger
stage) (L3), CaCO; 2ol gk EF" 3t larval shell©]
FAE = AL E o] Eok(Nichols and Black
1994). AR E vEAE {282 D-veliger stage= ZH2HE 7))
AEE A717F - fFAkste] SA1AQD AFEe] Ffr
FA71E AX AL AS ASS 5 At 53] JHF
ojuwko. 810715 X.¢] Sakai and Sekiguchi (1992)7} 2.3
g+ D-shape’d®] vEA fA2] 4w ofuhe] mFa} X
sttt 71 el mhe =719k HlashE, Hur (2005)=

Zbgo] Hat 104 umehal ®.37813] 3, Holland and Chew
(1974)= 100-110 pm= B 73ke] 2 A3Ec} 50 um ©|
g ZQdT). o]} 712 Aol H|E E AFlM= 7 g
AP 2715 ST Eatov, A g, A9 2
AN A7l w2 2ol el th(Sakai and Sekiguchi
1992). Holland and Chew (1974)& H}x2+e] 749 Aked
T 124 7ke] A FEAl o] EHW, 48A17F Fell=
fr7to] gk o] o] 100-110 um7} Dokl B8k
t}. ojufj o] A& Nano-Pico size?] A EZHIES 44
st 3-59 o] A ZHge] 130-140 um7t =] ZHg 7]
2 571, 2-457d A HE) 7] (Pediveliger stage)=
Z}7o] 180 um ool =M, HAE s ATl 23
Tl skl whEka, 2 AR olA 59 zoll 7S
=22 MAFE Beltprt 59 Sl AA7E S
Mo mFe] B wj(Table 1), TAHQ] At} 5 wih
E 7 A AAE TR IS ddd

W {2 493} 6ol A ASS AFSIAS
™, 499 AL 7 19630 um, 7% 15319 umE
B, 680 F4 242 219+12 pm, Z2HE2 176+
10 pm= 233 zhEo] 4zt 23 um®| Zpel& B ATHE]
AR 2007). ©] Sakai and Sekiguchi (1992)2} Hur
(2005)] 4+ ZHgo] 2kt 200 umét 198 um= 2 A+
o} FAF sFo, & (1975)2] 163 umekHs 2olE H$)
o} dukx oz wiglk {AS D-veliger stage-El 2HA|
(post settlementy7}A] 8Yo] AQHTH= A Aol H|F
o] & w(Liu et al. 2006), BT oA gk
BAH R 2RRbERA] ko, 717k AX] Akgho] dojdt
< AAFSEAL ARATh Wik vl @ Als] bl A
F20] 25-27°C Ato]2] 8dollA] 99 Alolo] F= Abehst
Tl B3k O Uk 2000), Chung (2007)0] <3k 4k
T 6Y oA 9Y7EA] A &E L 20] 22°C oo E A
ke 7-8¥0] At 7|2 YEhgtial skt whekA
2 ATolM s 4oA 6L7HA 9] 2] M7 159~
22.5°CE UERGAL glo] 2 Aol 33 7 Asle
69 AHro] &l Zo® HAlth

An7dE 55 oluislF TR £ 82 P e
2] o] &= A= W olth(Garland and Zimmer 2002).
aev sdd A&7 sieete FEi7t AR TS
< B3] sQsoll= ojelgol WEAL k. ©F< 4
2, vl5 S5 ] 20004F o]X3e] HFE0] A2skaL
A (Gosner 1971), 2+ A9 FEHIE It FE2
1/40] AUA] =thLutz et al. 1982). H=0] 3t
(genus)ell &= T FHITH R Ao wl¢-
7] wii2ol BetA s Iole ofelgol wET. ol
g EAE s dstr] flste] Welsh DNA = RNAE
o]-&g A ESH o] =QEHAUT 2 F ol F

Ny
o

Hir b
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T Rice (1990)° ©J3] A+
¥H4 714 (monoclonal antibody
technique) 7N T@LAEE, 1999) 5 B ATAE 23]
% 5740] 4 ATHe.g Hare et al. 2000). ©]k 20|
ool F fAel FEI F B 13 b PHES
o =ge Fejete BHe| eFE ukdt F gom, 1}
o7t G, B2}, MGl F Eol BRAAS 75
stedl 716 4 kg Aol

g o & e o

5.4 &

gt AHE nitiEAs| oA Edsk= olmidR{
Aol AL 93l single cell PCR 2 &n]7 #-23)
A3}, v Z(R. philippinarum)® W3H(M. Iusoria) ¥4
o2 FAEAUC. D-veliger stagee] BRAE-S z}Ao]
156422 um, ZFE 126+12 um, Z+3. 92414 umS LFekd
HHH | umbonal stage®] M3 FAY-2 2ol 202444 um,
Z}Eo] 161£35 um, 227} 96+£38 um=S YERN AT H)
£ 2 dAFolM e 259 fAo] A EAoY, vtk
319 Wl okt ojulsl 7o) fAo]l 2T A o= ot
o], ol& FEstr] S8l 717kl A ZAbel wet F
9 g4 BAe] AF7F a3t} B3 single cell PCR 7]
HE Hjfo] o] ¢ micro-size AES 7HX 3 @3A <l

H
FAL T & g Jleols BEE 4 BRad) gt
54 WHE 1 5 TAE A7k ASH O o)l
Ao} ).

Folgh T A AN A4 0] 2 o
ZPYL B A3 2

Al - AR AEAR o] dEt o 2 SR E AFUTHARY
H3E TR-2008-RE-024).

(

} 1 53]

d

ZAeHr (1986) 7R - vpR gre] A, A gl A4k A AL
9le=E, SHUEAL, 36 p

AaZ (2005) A AA =AY vER=E, Ruditapes philippinarum
o] 3+ 8R1¢] Afolol oJgh g3 Akt 7 71]del thgh
B3l A, AALERS =, AsHEa, 63 p

SA 3], AR, BT, FRlsh, 2Px (2008) g A EE
W3 Meretrix lusoria®] BEEH 40203 AEA. ¢

A EESIA] 21:111-122
237t (2000) Hall 2], FEEIAL, FAF 626 p

o ¥
o
FAT, BRA, 59 (1978) Aekit 20 2I)Fe] Z24]9

A e AT 6. vpA e AR B4 FAkEY)
AE 18:89-94

FE (1992) F9 Hge IF W= A o] AfAl2 g
A Q. ARSI, FAAk s, 34 p

Z2, A7), £ I (1995) w4 At G2 vk 2N Tapes
philippinarum)®] QEj e} /7ol Agh At Ak gk
=4 7:36-38

A (1975) W (Meretrix lusoria)® 7H5-2H(Cyclina
sinensis)®] Z71A) 2 AAbol] At v AT, S
4Fe}s]7] 8:185-195

599, s/ (2000) 45 ZANF el A A
Journal of Aquaculture 13:119-128

3 G (2006) B FTAHEAAR. 334 p

3 G (2007) & - A - AlFE S v s A A
297, BSPM42400-1897-3, 562 p

PEOEE (1999) HEF NI T 5 ) i 4 BEFHAE D 72 D D]
B DBHEE . FEMOKEE Bl B TEieR 334 THRAHD
I ERERRRA O 72 d DFE PRI AT DEAEE 1 . B, pp 66-
77

ZEREEEIRBBAEE (1996) IR RpR R g2
SRS G TEEST YIRS FERERR TEEREAN 2BNERASER
B, WO, 316 p

Canapa A, Schiaparelli S, Marota I, Barucca M (2003)
Molecular data from the 16S rRNA gene for the
phylogeny of Veneridae (Mollusca: Bivalvia). Mar Biol
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