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Isozyme Variability in Two Species of Freshwater Viviparid Snails
in Korea: Cipangopaludina chinensis malleata and C. japonica

Pyung-Rim Chung, Younghun Jung, Junewoo Park and Kye-Heon Jeong

Department of Parasitology, Inha University College of Medicine Inchon 402-751, Korea
“Department of Life Science, Soonchunhyang University College of Natural Science, Asan 336-745, Korea

A horizontal starch gel electrophoresis for enzyme proteins extracted from 2 species of
Korean viviparid snails: Cipangopaludina chinensis malleata and C. japonica was carried out in
order to elucidate their genetic relationships. A total of 10 enzymes were employed in three
different kinds of buffer systems.

Two loci from each enzyme of alcohol dehydrogenase, esterase, glucose phosphate isomerase,
isocitrate dehydrogenase, iditol dehydrogenase, malate dehydrogenase and peptidase (VL): and
only one locus each from two enzymes, glycerol-3-phosphate dehydrogenase and
phosphoglucomutase were detected; but, four loci from peptidase (LGG) were observed.

Most of loci in two viviparid species showed homozygous monomorphic banding patterns and
some of them were specific as genetic markers between two different species. However, EST-1,
MDH-1 and PEP(VL)-1 loci showed polymorphic banding patterns.

Four populations of C. chinensis malleata were more closely clustered in a dendrogram within
the range of genetic identity values of 0.928-1.00, and these clusters were lineated with C.
Japonica at the value of 0.355.

In summarizing the above results, two viviparid snail species employed in this study mostly
showed monomorphic enzyme protein banding patterns, and genetic differences specific between
two species.
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Table 1. Snail specimens of Cipangopaludina chinensis malleata and Cipangopaludina japonica collected from

local areas in Korea.

Species Localities collected Date collected Habitat Catalog number’
C. chinensis malleata Ilsan, Kyunggi-Do Oct. 10, 1996 pond ITUMC 87-90
Jindo, Jeonnam-Do July 15, 1996 ditch IUMC 70-74
Chunchon, Kangwon-Do  July 26, 1996 ditch IUMC 75-78
Kimhae, Kyungnam-Do Sept. 20, 199% ditch IUMC 79-82
C. japonica Kimhae, Kyungnam-Do Sept. 20, 1996 deep pond TUMC 83-86

' Catalog numbers recorded as Inha University Medical College (IUMC) voucher specimens.
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Table 2. Ten enzymes assayed in three different buffer systems in this study.

Enzymes (EC No.) No. loci Abbreviation Buffer

scored system

Alcohol dehydrogenase (1,1,1,1) 2 ADH Poulik

Esterase (3,1,1,1) 2 EST Poulik
Glycerol-3-phosphate dehydrogenase (1,1,1,8) 1 GPD MC
Glucose phosphate isomerase (5,3,1,9) 2 GPI MC
Isocitrate dehydrogenase (1,1,1,42) 2 ICD MC

Iditol dehydrogenase (1,1,1,14) 2 IDH Poulik
Malate dehydrogenase (1,1,1,37) 2 MDH MC

Peptidase (LGG) (34,11) 4 PEP-I LiOH

Peptidase (VL) (3,4,11) 2 PEP-1I LiOH
Phosphoglucomutase (2,7,5,1) 1 PGM MC
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. Zymograms of major enzymes of Korean

viviparid snails: (a) esterase, (b) glucose
phosphate isomerase, {(c) malate dehydrogen-
ase and (d) peptidase (VL).

Abbreviations:  IS/C.c=Ilsan  population  of
Cipangopaludina chinensis malleata,
JD/C.c=Jindo population of C. chinensis
malleata, CC/C.c=Chunchon population of C.
chinensis malleata, KH/C.c=Kimhae population
of C. chinensis malleata and KH/C.j=Kimhae

population of C. japonica.
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frequencies

and

average

heterozygosities

at

20 loci in

Cipangopaludina chinensis malleata and Cipangopaludina japonica.

Allozyme C. chinensis malleata C. japonica
Locus
(allele/R)  [jsan Jindo Chunchon Kimhae  Kimhae
ADH-1 a (067) 1.00 1.00 1.00 1.00 ND
h 0 0 0 0 0
ADH-2 a (056) 1.00 1.00 1.00 1.00 1.00
h 0 0 0 0
EST-1 a (0.88) 050 0.50 0.50 0.50 -
b (0.76) 050 0.50 0.50 0.50 1.00
h 050 050 0.50 0.50 0
EST-2 a (064) - - - - 1.00
b (0.59) 100 1.00 1.00 1.00 -
h 0 0 0 0 0
GPD a (0199 1.00 1.00 1.00 1.00 -
b (0.09) - - - - 1.00
h 0 0 0 0 0
GPI-1 a (011)  1.00 1.00 1.00 1.00 ND
h 0 0 0 0
GPI-2 a (0.06) ND ND ND ND 1.00
h 0 0 0 0 0
ICD-1 a (0.17)  1.00 1.00 1.00 1.00 1.00
h 0 0 0 0
ICD-2 a (-0.17) 1.00 1.00 1.00 1.00 1.00
h 0 0 0 0
IDH-1 a (062) 1.00 1.00 1.00 1.00 -
b (049 - - - - 1.00
h 0 0 0 0 0
IDH-2 a (041) 1.0 1.00 1.00 1.00 ND
h 0 0 0 0 0
a (0.11) 050 0.50 0.50 - 1.00
MDH-1 b (0.04) 050 0.50 0.50 1.00 -
h 0.50 0.50 0.50 0 0
; a (009 1.00 1.00 1.00 1.00 1.00
MDH-2 h 0 0 0 0 0
. a (0.08) 1.00 1.00 100 1.00 ND
PGM h 0 0 0 0 0
a (019 1.00 1.00 1.00 1.00 ND
PEP(LGG)-1 h 0 0 0 0 0
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ST oy e a (0.21)  1.00 1.00 1.00 1.00 ND
PEP(LGGY -2 h 0 0 0 0 0
PEP(L.G(:)-3 a (0.36) ND ND ND ND 1.00
h 0 0 0 0 0
PEP(LGG)-4 a (0.44)  1.00 1.00 1.00 1.00 ND
h 0 0 0 0 0
PEP(VL)-1 a (042) - 0.50 1.00 1.00

b (0.40) 1.00 1.00 0.50 -
h 0 0 050 0 0
PEP(VL)-2 a (0.28) - - 1.00
b (0.22) 100 1.00 1.00 1.00 -
h 0 0 0 0 0
0.050 0.050 0.075 0.025 0

He

Remark :
MDH-?2

in all loci, ND=not detected.
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Genetic Identty [}

C chinensis maileata
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C chinensis malleata
Jindo)

. chinensis maileata
{ +Churchon!

C chinensis maileata
{Kimhae!

C. japonica
{Kimhae}

Fig. 2. A dendrogram showing genetic relationships

of two species of Korean viviparid snails.

Negatively moved monomorphic bands were observed in ICD-2 and

2 locus. h=heterozygosity per locus, HL=average heterozygosity

Aol o] puslo] Agow HelHom fAA

o] &7] Wil A-HEH o] AREojol & F
Aol glo] £ AFo Mz ol wmHHolFE W7
T W, TUY TAEA Mol E Huxg g Aol
ct.
oW d7idsd o8 &3 FAE(genetic
identity) 2FAol ol Aol F(sibling species)—q 2|

7} 0626(% 8% S8 0539-0777 85 Awolm, 5

Z(distinct species) S 0567(F 2+ & 0.300"0.&'33

%’ ow wag ub O‘E}(Fergu%on 1980). - <dtel

A =gdole} Zx:9alole] AR X7} 0.3550] 0 A

o] 5-& Ferguson(1980)¢] rTJy S s "
»

Hop g2 e Sate], A FRE A" FY&
4+ ATk

wrEel 4 Zuedol Abolof A A gEHH
FHYE Sd AAE 259 FHFH AR @S 7
%22 &9 dendrogramdtele] B, AT A E4A
wrEols A AR 100282 Fdsted s
o] cluster® oo H i o] &o] thA] FAA FAE g
098501 Al FH M3 clusterE A xL, o] Eo] thA] A A
FAES @b 094314 PaldT clusters| o, ol &
o ¢edol 4 Mool FHH {AME & 035544 Al

,38,



0
L
x-|—4

Al ftegedol e cluster®l o] Ful A A
vbAlel EBhel FAE FAH A fAEE 908

qstd AswAE e
‘ﬁEH. W, ol Ao
FAL o] =

ToAACh elek 2 w4 f
golatel 2% Alelef a7t
T, A, Wy R l*i
2 4k (Park er al, 19973, b), vkl HEMom 9
Sibol FF FHA AW AFE o F AU
44 FAEAL 0355). 9w, mgEolel EST-I,
MDH-1 % PEP(VL)-1 lociel A%t ©F7ve]  hetero-

eygous® Eoaovkd F NS WGs W ovea)

r.\}o

locioll A4 74 kel #o] ¢lel monomorphicd & :1’}}8

WO e ol% e elfsl atel Ay Wl ¥
A ool A Aow Aap,

g Al ]

(trematodes) 7| A5l &3¢ £+ %L s
ol d(family  Viviparidae) & &hato] A Alsta
A3 =G olC chinensis malleata) '} 9o
(C japonica) 2&o] gk g 09 dBAE 4y
gt o]Lo e Al Y 7xE
vt A7) AFE AESHAch 1059 5
A 7F= 9] buffer systemQ & #7] dEd AdE 8
obstH g3 o

Table 4. Genetic identty (I) (above diagonal) and
genetic  distance (D) (below diagonal) for

two species of Korean viviparid snails.

C. chinensis malleata C. japonica

[lsan Jindo Chunchon Kimhae Kimhae

. chinensis 100 09% 098 03%
(Isan)
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