Korean Journal of Malacology, Vol. 15 (1) :

63 - 69. June, 1999

s+ A+ 7}2) 6] 3 (Pectinidae: Bivalvia) 3} 59 A && 74
AF. FIELE Bl

A

BHTHCHS: D Kb mbstCfsr M 2Stlt,

1
ur2tap)

SINICHE D o TrCHE JMEsstmAl

Systemetic Study on the Family Pectinidae (Bivalvia) in Korea.
Allozyme Variability

Jae-Jin Kim and Gap-Man Park"”

Department of Biology, PaiChai University College of Natural Sciences, Tagjon 302-735, Korea
UDepartmenI of Parasitology, Yonsei University College of Medicine, Seoul 120-752, Korea

ABSTRACT

Electrophoretic analysis was carried out to
elucidate genetic relationships of four Korean
scallops, Patinopecten yessoensis, Chlamys ferreri
ferreri, Chlamys swifti and Amusium japonicum
japonicum, and of a Chinese population of C. ferreri
ferreri purchased form a market.

Glucose phosphate isomerase banding pattern
was highly varied among eight loci. Three
populations of C. ferreri ferreri were more closely
clustered in a dendrogram within the range of Nei's
genetic similarity values of 0.730-0.831. P.
yessoenensis and  Chlamys swifti were clustered
with genetic similarity value of 0.647. These two
clusters were lineated at the value of 0.598. A.
japonicum japonicum was clustered with other three
species at value of 0.541.
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B 19989 54712 ey dz9) AdD oS o
ato] 74zt AAlstsicHTable 1). 7+ ¥l (Patinopecten
yessoenensis)=  FEA A, FEZ7IE ] (Chlamys
swifti= 75 A gulbdelAl,  ngzte]E(Chlamys
ferreri ferrerijx ZAE hulchel 45 ARelA 7zt A

Az, g4 duk AFeA HF Bujdx Qe FHAE
nlghzbel ] & Felebe wlm A2 FEssid 7k
(Amusium japonicum japonicum)e AFE dekelA A
4] shgi ot

AAE Are 2% 22& HEse 80T ¥F 2y
¢, ®ys®  Z2&  homogenizerZ vl
ultrasonicator® 10% 7}A 92 2-33| sonicationd}ls
Axee 3327 F 12,000 rpmell4 3087 4T A
A Relsgdch. A4E9E Hr|dF5A7A] -80Ce HF
Bysigl o

Table 1. Scallop specimens collected from local areas in Korea and a Chinese sample were used in this

study
Species Population Localities collected Date collected
Pectinidae
Patinopecten yessonensis Daepo Chumunjin, Kangweondo Dec. 20, 1997
Chilamys swifti Sachon Sachon, Kangneung, Kangweondo Jan. 19, 1998
Chlamys farreri farreri Huksan Huksan island, Chollanamdo Jan. 9, 1998
Sachon Sachon, Kangneung, Kangweondo Jan. 13, 1998
China” China Oct. 25, 1997
Amusiidae
Amusium japonicum japonicum Cheju Cheju island Oct. 19, 1997
N May, 22, 1988
* Purchased the specimens imported from China at the market in Kunsan city
Table 2. Seven enzymes assayed in two different buffer systems in this study
Enzymes (EC No.) e foel Abbreviation Buffer-
scored system
Alanine aminopeptidase (3.4.11.2) 1 AAP Il
Leucine aminopeptidase (3.4.11.1) f LAP I
Glucose-6-phosphate isomerase (5.3.1.9) 1 GPI I
Esterase (3.1.1.1) 2 EST I
Glutamic-oxaloacetic transaminase (2.6.1.1) 1 GOT I
Phosphoglucomutase (2.7.5.1) 1 PGM I
Malate dehydrogenase(NADP); Malic enzyme (1.1.1.40) 1 ME I
* Buffer systems are listed in Table3
Table 3. Seven enzymes assayed in two different buffer systems in this study
Composition
Sl evatom " Electiode buffer Gel buffer
| Trizma base 16.35 g Electrode buffer 87 ml
0.155 M Tris Citric acid 9.04 g D.W. upto 1000 ml
0.043 M Citric acid i ey
pH 7.0 pH 7.0
Boric acid18.55 g Boric acid1.86 g
. NaOH 200 g NaOH 048 g
0.3 M Borate D.W. 1000 ml D.W. 1000 ml
pH 8.0 pH 8.5

* Reference : Shaw and Prasad(1970)
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AAP(Alanine aminopeptidase)& 371¢| codominant
allele 7HA dgdeh wlezlelulg) A4 allele cA
monomprphic FAHE 23t

GPI(Glucose phosphate isomerase) 2 A#el 4t
28 3 BS5o4 wo|7t 714 Assich. Bt szkeiE
Ao AZHA adgks d, o= A¥el Agd AHA £t
A7l 4Ed = Uk

EST-1(esterase)= %% 17§14 monomorphic¥ @
A 7x 2 glglen EST-2¢04& ZHAd= Wol7t A
a3l

ME(malic enzyme)& 371¢] codominat alleleg 7}
7 glglon, wgkrtelulE 3709 AelA o whE 2
Me] dAgE me i, ZrhEule A+ 148 (F2
2 293 dAYE Rolx A S| wikd

LAP(leucine aminopeptidase)t F&27h2]ulsh 27}
guleAs Wol7k AstA dgrod sldrtuldAE A
A Aol w2} el 43t

PGM(phosphoglucomutase) 5719 allele?] vhebgt
onl, RE AAFAA o|FHFAY vl &l A dE
c}.

MDH(malate dehydrogenase)= 3719 diffused ¢
Ayt aEgen FEazteus} ZrbuledA s =9
A7}, vlgzbelul el A= 3709 alleleo] ¥&d RNEZ
vhetstet.

Table 42 Ed= 13322 Nei(1972) genetic
distances} genetic identityE F3}e Z(Table 5)
Rogers(1972)9] distance?t silmilarity(Table 6% 7+
7t 3t et

o Az FEzzbelb gk #|rke]v]7l Nei's genetic
distance?} 0.9092 fAAeo= 74 fddAZt AL
drbelul st wlmste Zpelnl, wdslelE] o= fd
A7} deld, wlgsteinle] A Sasks Fjek A
kel &AMA A7t 0.082 7HHA debtes F343
£ 0.2319 fAA AE Jehdgl.

B A%e| A12d 4% ¢ Nei's genetic similaritys 71
zoz UPGMA Wiz A=AA & A}(Fig 1) ¥
sbeln] ApMAbs Fabzabe] 0.8312 7HA sk Sd#
A oo 34 wdrtulske 0.739 A 4
& ng. Zzeue FEAzRNE 0.6479) FAA
¢ ¥eT o ¥ & ugriuls} 0.5959 ez A3
g wd szbgules UeA 3% 5A9H fAE7E
0.5412 7k A fAH f44& dehlidd

o #
w2e Macts gaehe sAel e AR Hol

A weksly A 23EH fYde FRE dede= V2

Aaro] gob 7% dAF el AR, Ade] WA
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Table 4. Allele frequencies and average heterozygocitys at eight loci in scallops

| Amusium
Chlamys Patinopecten : . ! ;
Locus allele swifti yessoenensis G- roreiienen {apon{cum
japoenicum
Sachon Daepo Sachon Huksan China Cheju
AAP a 0.69 0.00 0.00 0.00 0.00 0.00
b 0.32 0.75 0.05 0.27 0.25 1.00
c 0.00 0.25 0.95 0.72 0.75 0.00
h 0.44 0.38 0.01 0.40 0.38 0
LAP a 0.88 0.00 0.00 0.00 0.00 0.00
b 0.00 0.83 0.20 0.00 0.50 0.00
& 0.12 0.00 0.40 0.50 0.50 0.00
d 0.00 0.17 0.40 0.50 0.00 1.00
h 0.21 0.28 0.76 0.50 0.50 0.00
GPI a 0.25 0.48 0.45 0.42 0.40 N.D.
b 0.30 0.32 0.25 0.25 0.20
c 0.45 0.22 0.30 0.33 0.40
h 0.65 0.64 0.65 0.65 0.64 0
EST-1 a 0.90 0.76 0.75 0.69 0.93 0.75
b 0.10 0.21 0.25 0.31 0.07 0.25
h 0.18 0.33 0.38 0.43 0.13 0.38
EST-2 a 0.67 0.75 0.14 0.08 0.14 0.00
b 0.33 0.18 0.50 0.69 0.64 1.00
c 0.00 0.07 " 0.36 0.23 0.22 0.00
h 0.44 0.40 0.60 0.46 0.52 0.00
GOT a 0.08 0.17 0.47 0.43 0.67 0.25
b 0.42 0.50 0.12 0.00 0.33 0.25
© 0.50 0.33 0.41 0.43 0.00 0.00
d 0.00 0.00 0.00 0.14 0.00 0.50
h 0.57 0.61 0.60 0.61 0.44 0.63
PGM a 0.54 0.00 0.00 0.14 0.67 0.25
b 0.08 0.29 0.07 0.36 0.33 0.25
c 0.38 0.58 0.60 0.36 0.00 0.00
d 0.00 0.13 0.33 0.14 0.00 0.50
h 0.56 0.56 0.53 0.70 0.44 0.63
ME a 0.50 0.60 0.17 0.48 0.00 0.00
b 0.50 0.16 0.41 0.26 0.50 0.50
c 0.00 0.24 0.42 0.26 0.50 0.50
h 0.50 0.53 0.62 0.65 0.50 0.50
Mean H 0.44 0.43 0.52 055 0.44 0.27

Yool 4agos AYY A2t gob AF A4l el
o YA 2AE 2F2 Yok AT YA 27 del= F
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Table 5. Nei's (1972) genetic distance(above diagonal) and genetic identity (below diagonal) between six populations of

scallops
Chlamys  Patinopecten : ; A mug:um
. . prid . C. ferreri ferreri Japonicum
Species Population swiftf yessoenensis ! ;
Jjaponicum
Sachon Daepo Sachon Huksan China Cheju
C. swifti Sachon - 0.420 0.657 0.574 0.594 0.909
P. yessoenensis Daepo 0.657 = 0.421 0.426 0.485 0.708
C. f. ferreri Sachon 0.518 0.657 as 0.080 0.231 0.629
Huksan 0.563 0.653 0.923 - 0.236 0.433
China 0.552 0.616 0.794 0.789 - 0.581
A. j japonicum Cheju 0.403 0.493 0.533 0.648 0.559 -

Table 6. Rogers (1972) genetic distance (above diagonal) and similarity (below doagonal) between six populations of

scallops
Chlamys  Patinopecten . ; A mus_fum
. - i . C. ferreri ferreri japonicum
Species Population swifti yessoenensis i :
japonicum
Sachon Daepo Sachon Huksan China Cheju
C. swifti Sachon = 0.353 0.448 0.420 0.436 0.550
P. yessoenensis Daepo 0.647 = 0.357 0.346 0.425 0.482
C. f. ferreri Sachon 0.552 0.643 - 0.169 0.270 0.434
Huksan 0.580 0.654 0.831 = 0.271 0.398
China 0.564 0.575 0.730 0.729 = 0.433
A. . japonicum Cheju 0.450 0.518 0.566 0.602 0.567 =
o|Zelon} Zaet daatel A= ulgslely], 7124 5 (Spondylus barbatus) 1%-%, 7172 ¥l sHLimidae)el i
&, FagtldE Zrteu], @z Fo Jd¥FE A 7be] 8| (Lima sowerbyi) 1% % % 7%& &/fsd2y

Ak 8l okAl7) & Aol AFAY F2 Fell ARy,
1994).

Zbelnl H5E daes dATE AET oft o
Salloka} dalekel A oFAo] Eus AYHI Sl o, &
A shejulFs EFHE d2dA Flste] AL A Sl
L Al uf, opAlgle) etz ols| Az W 7t
152 FA 7azt 24 2 4 dod, 42D
AA Wole T EE F7H ddd S FAAIE T
3 89 Fo sl d Aoz A {AHA ool
249 27} A7) g Fe Abdel ol dg &AL Ao
g o sjclz AYzhe 7] s el

agdE B7sta $eveedAds F EREA Ad=
gase] 9z e AAo|ch. 2 AHZ Yoo(1976)= i
Fa|F 7l 7he] ¥ _LFHPectinoidea) e 7P31 kR,

(Pectinidae)®l ZF=}7}e]u](Pecten albicance) 5 3F%,
9o} ¢ 7}2] v] #HAmusiidae)dl] s}7}2] =] [Amu.sxu.m japoni-
cum) £ 2%&, Z#z7)3}H(Spondylidae)e] ==

Je(1989)% ‘HFA dATES $Y o Fold =i

A ZheulAaE 53 F 16322 B3t ¥

%% 27082 ¢ ® 1 WeA 4L g5 ¥ ¥
Fol ojelgel weh

5—,%1 A7 AYL Yoo(1976) =7 £71€ BE F&
gaoz & dAe|gl ot 2dFer Aol o] Fojal A
ofAl Eol Zylzju|e} wdbsie|u]E W] Esle] FEAIE
v} s7leju| 4% E3shd .

228 4% 6/ Ao ol dA AL w & szt A

el A 0.272 7H4 doked ol A A48 ANA &
7} AR A ol goz 5Ad B3] WEd £
olch, wigkzlelule] A% Faata Adajat 2 FF4 A
cho] &ck U o)A YA vl &o] 0.44-0.55 HER °FF
s el A E st Zrleiule] AL o] R¥AIA
olu] o] 0.442 Aoz i

#2a &7 Fe] B4 AL wWels AT =E(Kim,
1995)dl4 £9¢ East Fol o} olAAHFAY W&
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Fig. 1. A dendrogram showing genetic relationships of six
populations of scallop based on Nei(1972)'s genetic
similarity.

tleksle LAP SH2#e 7§ Semisulcospira liberti-
nasl4 0.762.2 7} =7 el

=9 Fa AH7dEd 9% #3HAH A= (genetic
identity) 44l 1l b9l F(sibling species)> L 3tel
0.626(5-23%% 0.539-0.777 W) A=olx §3 F
(distinct species) 0.567(F*F%% 0.300-0.833 ¥
o)z ®uH v 9lch(Ferguson, 1980). & A4
Az fA=E v wd A3 vghzle]e] 3 AdE fARE7}
v 24 EA dvehgon], derie|uae &ziE] ezt yy
A 3F3 fAFes s d THFAE 24d a8y
FEa7te vl 2 Chlamys 49 43 udre]n| 2
Zrhelul o ARzt o A dekskd

Lee and Kwon(1997)el <J3ld K4k 3o 79l
Incilaria 49| A% F4 #3434 f2A=7} 0.482-0.729
2 ulzy 94 Jelgda sged, Fidz FHA
0.3872 FU == F7F Holz} Ad o= By

szl AR A 2o} wol FET AAHE o] £31A
A gt ol el A= HIAE sheln] FE dF A
x| ZAGAE s A E ATE Ao Jddd.

2 of

7helnlf 4% - £718]¥] (Patinopecten yessoenensis),
FEAzFe 8 (Chlamys  swift) ¥z} 8] (Chlamys
ferreri  ferreri), 7} ¥](Amusium  japonicum
Japonicum) - & ¥ 570 AgejA HA}AT FHA
vl ekzte| ]| & Al Aol Folate] AP Abgsigich

F 70 F4 &40 dF starch gel 719 5L AAE
Az}, 808 Az Bl

°|% glucose phosphate isomerase®| 7% A% ¢
A & B5A W7} 74 Assit}. Esterase-1°]4+=
monomorphicd ¥4& BHT Uva| F¢ HxelMe
polymorphicd 4e] Hats] i}

A A= gzl 33 o] 74 hzke A

g ¥y, FEAsEe 77 fFAALE A=
sk 2§z BEFHAG. o a2FI udsbeEzt
0.5952 fA=E ®gev &riguzt Yoix] 3F3=
$2A 571 0.5412 7H4 Heddh
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