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Genetic Relationship among Three Scallop Species, Chlamys
farreri farreri, Patinopecten yessoensis and Agropecten
irradians, Using RAPD Markers
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ABSTRACT

The genetic relationship was examined with
PCR-RAPD markers among three scallop species,
Chiamys farreri farreri, Patinopecten yessoensis, and
Agropecten irradians. Six primers were selected from
60 primers used to compare PCR-RAPD profiles
among species. All primers showed distinct RAPD
band patterns between the three species. In Chlamys
farreri farreri, the morphological characteristics such
as shell size and color were considerably different
between the two geographical populations. RAPD
profile, however, showed that no significant genetic
differences were found between the two geographical
populations. Polymorphic alleles were observed within
a population of each species. Thus, PCR-RAPD
markers are useful in identifying scallop species and in
understanding scallop population genetic structure.

Keywords: Chlamys farreri farreri, Patinopecten
yessoensis, Agropecten irradians, RAPD marker,
Genetic relationship.
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oA AAR, AdH o2 v shA7t & olulsiFel &
o} S2uet kel AAEtn glE ZhelRlH o 109959
F3h= Ao g8 e, AdFes FoF B2 5
of E-E3N= 71eju)s} (Pectinidae) © 271e]v] (Patino-
pecten yessoensis)} FEA7}el8] (Chlamys swifti), =}
7Ye]®] (Pecten albicans), A <Al R-E3l:= w|drle]y]
(Chlamys farreri farreri), 1811 Q97}el¥]#} (Amusiidae)
o &3 AFz AU EFE3= H7EH] (Amusium
Japonicum japonicum) 5-°| itk 1% F|ke] 271y
<} Aioke] wldrlEiulE Ak} F4le] A gla, 4
%9l 3julrleln] (Agropecten irradians) 5 <F2lo] A%
kA oh;],
149 27enle AAY 27} 3o Eqncks
o, T3¢ A 15-45 m EHE wAAAENA A
ujgrkEelE sl 2R £707) low £4] 5-20
59 shito|u} Ak m= ARRfA ] AjAlgic) B3, H|d
7t Ake Ak wek iz 279 o) f2A) e
g, 9= dghke 724, SAE U 5 Aghke #3Y
o] Az Ao} gru, AR EALE Az TAE HeE S
7} gk

euete] siep] dre £2 A FAried A
A=lo] & ¥, ZtEd) A AAHA 27 Fo) 53
233 2549 A A =4S A A7 vE AR
ott. 53], & FoR AL JE FEE AR Akl 0
2t Helu Aol 234 o 258 Ho|ed), 2274 A
Foll i 27 % 59 4o F2 w7 299 Jujo} A
0] F8YAR ARS-Eo} str} (Yoo, 1976; Kenchington et
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, 1994). 22y o33t Pejd PYAL Fo) FRARL Al
:‘Z:— Bh= okx] HAolojA|, A4z ] 377 xE]F Ao
of wgt x3Fo] th2A Yehd 5 glch A ol 3
AL Fd A AH 2olE AP vle A
PAololA, 7R AL -7 ¢ ‘C‘—’”—]' A d Ake]
z9 545 HHGs] JeiMe 8739 G X G F
]2l Az EA] spite] Fg s, ;]:Loﬂ A st
% wpig ol 43 DNA ENES 55 48 vl4g 59 ¢
Fo 54 233 A AATES] +A1F 549 P& 48
w9 25 Re R FHAH U} (Avise, 1994). $AAE Fof
011115_ DNA E4Jo]ut 52 DNA probes 73l 5-7o]
U E59 old3tx Jon, AR 884 AdAHE Y
AR el AMgste] 2 Ake] fAF weldn) A2 A
& 2k AR FdRAE 482 9ok (OReilly et al.,
1995).
7kelu] 8] 7= v} Sl oF ekl AAstaA xjEAe
2 AZH Placopecten magellanicus®] 732 HolAd} &
ABAE 4s]7] 9l RAPD (random amplified poly-
morphic DNA) ¢} microsatellite DNAS ¥4]0 2 A}23}

911 (Patwary et al., 1994; Herbinger ef al., 1998), -+
Uzlell A= Park (1997) ©] 288 ribosomal DNA 7144
< A3t =4 Erile A0S A HA
AE 243519 er, Kim and Park (1999) & £9&4E 1)
a3t Ak Ao} vidriy] 22T rlEy S
9 #4273 FABAE LAk

RAPD* 10719 971492 7}4 random primerl] 2]3j
A% PCR.AHEE o443ty #AAAE £431: i ozA,
band®] tt¥Ad7} o] E wiew F3H ¢ % ZWA| 7+
FABAE F4F = lon, g AT Ul g 4 AR
E 2AE = 9 AAoe] gt} (Williams ef al 1990).

£ A7e v 8 ok B SoeEet B
7¥elu] 223 §jgztelu]e] PCR-RAPD 4% &34 A5
7] Hejd Az FAH & sleuFe] Fo AR 24
ko] 7 W ud 7iEn]e) AR oz oE 542
Bol= Adcke] F AH AHuzke] 743 FABAE ‘Ff'“é‘
st ok 53] ANES] 2EF AP} F RE
HalAe g4k JtEnlFel o 748 548 elsiok "’5]'
I, & gekstn § 5ol DNA E4]9] 7pie] HA]

2 "

Table 1. Sample sites of three species of scallop in Korea.

Isolate No. Species Location
KY-301 Chlamys farreri farreri Heuksando
KY-318 Chlamys farreri farreri Heuksando
KY-322 Chlamys farreri farreri Heuksando
KY-332 Chlamys farreri farreri Heuksando
KY-333 Chlamys farreri farreri Heuksando
KY-361 Chlamys farreri farreri Heuksando
KY-365 Chlamys farreri farreri Heuksando
KY-401 Chlamys farreri farreri Baengnyeongdo
KY-403 Chlamys farreri farreri Baengnyeongdo
KY-405 Chlamys farreri farreri Baengnyeongdo
KY-406 Chlamys farreri farreri Baengnyeongdo
KY-408 Chlamys farreri farreri Baengnyeongdo
KY-409 Chlamys farreri farreri Baengnyeongdo
KY-410 Chlamys farreri farreri Baengnyeongdo
KY-003 Agropecten Irradians Taean
KY-005 Agropecten Irradians Taean
KY-006 Agropecten irradians Taean
KY-111 Agropecten Irradians Taean
KY-502 Patinopecten yessoensis Gangneung
KY-503 Patinopecten yessoensis Gangneung
KY-504 Patinopecten yessoensis Gangneung
KY-505 Patinopecten yessoensis Gangneung
KY-506 Patinopecten yessoensis Gangneung
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gl & ATE 3] oF ATF $1¥ RAPD F Fol4
AR H549) P Gelwnd Axssick

ME H U

1. A%

2 A7 e SRt deelA AR 27, ¥
Wihele] 8 302 o|45e] FAZA shleulE o
422 sigick (Table 1),

2. DNA 5%

AR 7hejuls AP AL w7lA] 20T W B
3hAck. WEd Zleiv] 279 42 Aehle] AHALE I}
st mlaislgic). ofrjef} A=k lysis buffer (50 mM
NaCl, 10 mM Tris-HCl, 20 mM EDTA, pH 8.0) £} SDS
g #H71steq 37CellA 1087 228 Eof proteinase K (10
mgml) & H7ete 1AZE F AT B
phenol/ chloroform/ isoamyl alcohol (25:24:1) & @2
7PA Zhistel 439 $39RE HE FuE $70H 2
& A 28] WS 3o 29 o olheE ¥ 7}
#7 Z0she] DNAE 38390} $53 DNAL Q48
o <& ARAZ F oA 70% ko] 3147 DNAZ A)
A 7000 rpmo 2 44 ¥¥s}e] DNAS HAAA 5%
slgick 3145 DNAS) ¢ 0.5 ml9 TE buffer (10 mM
Tris-HCl; 1 mM EDTA, pH 8.5) & Y3 £3jA]# 4Coj
yusigion] Age ARE3igich

3. Polymerase Chain Reaction (PCR)

PCR %Zo) A3 random primerEs Operon
TechnologyA+9] random primer kitE-& A3tk PCR
- A3 EFYe AL template DNA 50 ng,
primer 10 pmole, dNTP (Promega, USA) 250 «M,
MgCl, 1.5 mM, 10X reaction buffer 10 mM, Taq DNA
polymerase (Promega, USA) 2.5 unitel]l 3¢ $HF5E A
7¥3te] & Whg g4Fo] 25 ul 7} =% 8}9ich PCR 7]7]
= Gene PCR thermal cyclerE A3} 20} 94TolA 5
7} pre-denaturationA|Z] ¥, 94CellA 20%, 86TolA
30% 183 72Tol|A 30%9 cycled 353 HiEs}gon,
PCReo| vl 72TCellA 587} extensiondlith PCR AHE
2 TBE (Tris-Borate/EDTA, pH 8.3) bufferE A&-3}9]
ethidium bromide (EtBr)7} 3718 1.5% agarose gelol}4]
100 volt®] ko g 90¥7 7|95k Ar1g%5e] B
gel? ANYGEAL UV  trapsilluminator® #2134
polaroid camera® &<Js}ich
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4. A7) % band9] data ¥4

A719% AAlE Foll Wt band®] HAE A2 vzt
tl Z Aol A= band 9] -7l W=l ‘1T 3} 00 o EAE
*+- binominal matrix code® 23St o|HE ZAR
NTSYS program$ °|-§3te] 32 /AL FABAE A
7 £4 sk5lc} (Rohlf, 1990).

du ® 0F

RAPD A¥& $A A¥E primersS AYslr] $31o
ujgzieju], 2719, siwviely] 2k & 7ie] DNA A8E
60712] random primere] ©3le] PCR 5& A g-& 433}
gt A3 60 712 primers Fol4 DNA FZo] 5
ZZ 3 DNA band <¥4o] A9§ 671<] primer (Table 2)
-2 A=sle] 7le]n]e] PCR-RAPD £4]o ARgsigich 7}
2u] DNA®] RAPD ®4]2 ¥+ PCRY A =32 M=
DNAZRE 50 ng o3/} 5% 3l3, primer FE+ 10
pmole AEE xA3lo] 4utA2l RAPD 2710} thh 4%
+ AMg3re g A9E bandE & + Ui

71%%] DNA band®] °|3%9 & AM-E primers} 712
ule] Fie] wet coFsliglen), AW 6709 random
primer: 271e]|, B|drlEln] 12jn sgkley|el] diste
Z+Z} o] di3l 50]#<] band A Yehio], slEn)e) &
< FA4%=d 394 1% random primer Z¥7} 8%
Aol s& 2o FAHUR (Fig. 1, 2, 3). 551 band
2] kg FHHoE F4T YN FL F9 AA
5 718 AL °)FE FuE Yeisich (Fig 4).

NP e Taw Age vdriEu]e] Fefs wlnd A
H7ke 2719 AejlA] F 23 A el AAE Zelr}
A 2L AsigRilolete +3R 2E A A o
YA SAkmAb] visle iz 27171 A3, o7 29 4
7Zto] SbAAE o Wb, ZAbRARL 9|7k 3707} & )7 &
< #3499 A7 AL wgick PCR-RAPD #49l4]
, 6719] random primerE-<] 93 $Z5 bandE2 ¥

fash

flr

Table 2. List of 10-mer random primers used for the
RAPD analysis in this study.

Primer Base sequence (5'—3")
OPA-14 TCTGTGCTGG
OPB-12 CCTTGACGCA
OPB-13 TTCCCCCGCT
OPB-19 ACCCCCGAAG
OPC-07 GTCCCGACGA
OPC-18 TGAGTGGGTG
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Fig. 1. Polymorphic band patterns of PCR-products.
Representative  random  amplified  polymorphic  DNA
fingerprints using primer OPA-14,

M: Molecular marker; 2: KY301, 3: KY318, 4: KY322, &:
KY332, 6: KY333, 7: KY361, 8: KY365, 9: KY401, 10: KY403,
11: KY405, 12: KY406, 13: KY408, 14: KY409, 15: KY410, 16:
KYQ03, 17: KY005, 18: KY006, 19: KY111, 20: KY502, 21:
KY503, 22: KY504, 23: KY505, 24: KY506.

A (Fig. 4).
wj2bx] HY s} Zasd Ak veleEle A 94
2 A7 Peje] 542 2ets BF S4E Fo 121—— Re] &
Ao Aoz AA vy F s TEY
F 9E ADH 50144l band® HRHA i’%ﬂ\:} Elhizds
gju)e] §4 Ague] A band %4 Aol band®]
59k olFxel oA Azke AolE molEd, olHF ¥
& wdveln] Rab opyet 2712]ujst siskrleiueld HEw
7+ ¢} band A= viebytch. RAPD® Y 2% DNA %4
of kel F Wl A ZelA Aol Holw AL
PCR-RAPD %@,ﬂdol e F43 Wolds FHE
15 Agke] 734 7Y ey 2o
Az # A Z—i FABAS BYshed 781 BAMA) €

PCR-products.
polymorphic  DNA

patterns  of

Fig. 2. Polymorphic band
Representative  random  amplified
fingerprints using primer OPB-13.

M: Molecular marker; 2: KY301, 3: KY318, 4: KY322, &:
KY332, 6: KY333, 7: KY361, 8: KY365, 9: KY401, 10: KY403,
11: KY405, 12: KY406, 13: KY408, 14: KY409, 15: KY410, 16:
KY003, 17: KY005, 18: KY006, 19: KY111, 20: KY502, 21:
KY503, 22: KY504, 23: KY505, 24: KY506.

o2 AsHA 2L AYH

3 Yok 754 RoFglek AT Ad £4 £49 A
g3 25 97] AAE 4 Ad B3R o ARE AH
sjof sjm 2 2 Ao A& 7 A9 7] AREE AT

FAEAE A% A5E AT FAYs A ]‘47}
2ju)e] A$ Faickt Asiet 12)a Jaiede] e A%
of Bt A fA A7} AP Folct.

Ao g w|drteju]e] szt Azkst F37)8 atele &
A4 293} A 8919 2o HH= Aty Yzt
9irt. Beaumont and Zouros (1991) + HtHA%F Canada
Agkol| Ag]HoE Ae)S Placopecten magellanicus 7t
2] Ao ARE £A% A, W7 ol Ylolxe F A
Sl @A Apo|7} AAE Y, isozyme A M E F
Ak AA7 BAHR Foxr} AAHA gk 2
PCR-RAPD #44olA & Adesr A FU + AL
9] band®] ®x¢} Wlx7} k24 Jepgdtl (Patwary et al.
1994). 3% Agropecten irradians® 735 749 A2&
AR frAdAel S8 37k dig 217‘}7]' At 3
A ARz szt mwe ME AR Aer &
217 9t} (Wicz and Castagna, 1988). ¥]97iejs] ko]
Aol wel sz Az xolg vetule AL AR g o
Zt Peld EAE A uidrley] AdEe] 47 5o
APz ol Ao Lxxjo] A5 FAAS] 23 glo] A4
Aoz E3lEo7tn &

oA Aol fAAeE 59 Al A ohe Yoid

7oA AA A =gt Sjste] 7 x4 2kl §

Yo e Age] F4Y 4 b shsdel drkm 253
S g wekA el Akl wigskele g Faol
die AAA ATE sl Asicke HIRE el S
o A At D 2As) 7 el A A9

M2 34567 891011121314151617 1819 20 21 22 23 24

Fig. 3. Polymorphic band patterns of
Representative  random  amplified
fingerprints using primer OPB-19.

M: Molecular marker; 2: KY301, 3: KY318, 4: KY322, &:
KY332, 6: KY333, 7: KY361, 8: KY365, 9: K401, 10: KY403,
11: KY405, 12: KY406, 13: KY408, 14: KY409, 15: KY410, 16:
KY003, 17: KY005, 18: KY006, 19: KY111, 20: KY502, 21:
KY503, 22: KY504, 23: KY505, 24: KY506.

PCR-products.
polymorphic  DNA
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@rtelu)e] BE2E AAE] d7E Hast gl

7heju] JiA Axke] - W o 2= slEiu] 7t A
(Kenchington et al., 1994), isozyme® ©3dA EA
(Beaumont et al., 1991), F|EEEz]o} DNA9] haplotype
24 (Wilding et ol., 1997), RAPD PCR (Patwary et al.,
1994) 12]1 microsatellite DNA (Gjetvaj et al., 1997)
o ogk BAEo] A= gk Hzke] Yed B 3
2 ggle] st s whedhe AR gleH,
s ARl g Ho)
e S = A AE /A e o Awd A

#4& ASAE DNA A9 ol 43

l"

< °1W AHE-E RAPD whiE A3 FE 274 839
=, AHE £ 3t DNA Ex|A 471 Agke] gl
ribosomal DNAY Eo] f-31xke} 72 54 DNA X-¢=
< A% Zo] ofye} 7elR| X DNAS e Y18 5
FAA EASERE FH9E DNA ¥£4¢] 7hs3ivhs Aol
i 1"} 53] A4 RAPD PCR E4)1A: ¥
7 «] A AR B E 4 912U molecular clockS®
A & } st W Jre AlF3a] F3l=2 RAPD
PCRYl| 3l &= bandE 7H 2 Folu £749] £474 A
T EFE e AL e ARHAE A XY 934
o] At FE2 ¥4 Az}t A A7hS WHgske Aoz &
27 rlEEE %ol 71|
2] A% EFE YA o2 AAH< whe] s Alsd
o}, welA ke g pejye} Akl AAshs shelv] FFE
it AE £5FE vIE2=2oke] DNA 9749 #48 53}
o AAHE AF P& Hast glod, 7y FHY F
Aoy Ak 29 74 F4L MM £ Al A8-¢
PCR-RAPD# ©&9| Gjetvaj et al. (1997) ©] Placo-
pecten magelanicus®] 3t 5% microsatellite E24]S 7l
Whele] Ao fAA F25 A A" 7 7ley] 500
g Aok fAF Fx B AR ¢ Qe
microsatellite?] &°|2 primer? slgo] g7t}

= A7 Aol 271289} v|drieln| o] PCR-RAPD %

AR ‘ﬂ?.“ﬂ *1"'5}*— 7heje] nf-Fel oi@ A4 &

gt e) sleu] F REe] Sl
A o 83k E’“°] 2 £ Qe A AN 2 9
Zolct. = o]2j3t EAA EAQ] R AT 4%
& 2oy AET 22

olN

)

l‘

=

=

549 3ol Fisied bl oA
[elA Al BE SR Sele] EF ohie] Ba g
#2794 98 Aol
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Fig. 4. Dendrogram showing genetic related-
ness among population from three scallop
species.
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PCR-RAPD EX|RIAE o|&3lo wdkrleju)e} Zrle]y]
23z e fA43 FARAE 2ARIL 60719
random primer% 6709 primerE AHsle] AFEY
RAPD °Fi& w3lgich & primerE2 A2 o &9
7b2jH] F5¢l H3le] 503 RAPD band FejE YEPHR
o} vzl oA s 27)9} M7e] EAJo] F w7y
A o] vehigich 22y RAPD 4L F A3
Akl 34 AolF KolA] oksteh. o34 RAPD w3l
Aol Zk ZlenlEe] 9 FAdelA #EE UG llﬂl'i
RAPD EA QAR 7HeH)E S48t 7tey] Ad 725 4
Tk 8tk Alssich
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