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Isozyme Variability in Three Species of Freshwater Planorbid
Snails in Korea: Gyraulus convexiusculus, Hippeutis cantori
and Segmentina hemisphaerula

Pyung-Rim Chung, Younghun Jung and Ki-Sun Kim

Department of Parasitology, Inha University College of Medicine Inchon 402-751, Korea

A horizontal starch gel electrophoresis for enzyme proteins extracted from 3 species of
Korean planorbid snails:  Gyraulus convexiusculus,  Hippeutis cantori and Segmentina
hemisphaerula was carried out in order to elucidate their genetic relationships.

The results from 12 enzymes employed in three different kinds of buffer systems are
summarized as follows:

1) Two loci from each enzyme of aldehyde oxidase. esterase. glucose phosphate
isomerase. isocitrate dehydrogenase. leucine aminopeptidase. malate dehydrogenase.
peptidase and xanthine oxidase were detected. and only one locus was observed from each
of the following four enzymes: 6-phosphogluconate dehydrogenase. glyceraldehyde-
phosphate dehydrogenase. glutamate oxaloacetate transaminase and glycerol-3-phosphate
dehydrogenase.

2) Most of loci in 3 species of planorbid snails employed showed homozygous and
monomorphic banding patterns and some of them were specific as genetic markers
among different species. However. a few of loci (EST-1. EST-2 and GPI-2) showed
polymorphic banding patterns.

3) Hippeutis cantori and Segmentina hemisphaerula were move closely clustered in a
dendrogram with the genetic identity value of 0.431. and these two species were
lineated with Gyraulus convexiusculus as another cluster at the value of 0.294.

In summarizing the above results. three species of Korean planorbid snails employed in
this study mostly showed monomorphic enzyme protein banding patterns and genetic
differences specific among 3 species.
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Table 1. Snail specimens of Gyraulus convexiusculus, Hippeutis cantori and Segmentina hemisphaerula
collected from various localities in Korea.

Species Localities collected Date collected Habitat Catalog number *
G. convexiusculus Kosam. Kyonggi-do June 2, 1993 fish farm [UMC 55
Onyang-1. Chungchongnam-do July 7. 1993 rice field TUMC 50
Onyang-2. Chungchongnam-do July 7. 1993 pond [UMC 56
H. cantori Kosam. Kyonggi-do June 2. 1993 fish farm [UMC 48
Onyang-1. Chungchongnam-do July 7. 1993 rice field TUMC 57
Koksung. Jeonranam-do Sept.1. 1993 ditch [UMC 52
S. hemisphaerula Yangsung. Kyonggi-do June 2. 1993  pond IUMC 49
Onyang. Chungchongnam-do July 7. 1993 rice field IUMC 58
*Catalog numbers recorded as Inha University Medical College(TUMC) voucher speciemens.
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G. convexiusculus

H. cantori

S. hemisphaerula

Fig. 1-a. Zymograms of glycerol-3-phosphate dehydrogenase in three species of Korean planorbids

(MC. pH 6.0).

G. convexiusculus

H. aantori

S. hemisphaerula

Fig. 1-b. Zymograms of isocitrate dehydrogenase in three species of Korean planorbids(MC. pH 6.0).
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G. convexiusculus

H. cantori

S. hemisphaerula

Fig. 1-c. Zymograms of 6-phosphogluconate dehydrogenase in three species of Korean planorbids

(MC. pH 6.0).

G. convexiusculus

H. cantori

hemisphaerula

Fig. 1-d. Zymograms of xanthine oxidase in three species of Korean planorbids(Poulik. pH 8.2}.

oltel AzE FHstod 3F¢el KA ZAwA

netic identity ()%} genetic distance(D)
[e]

= ge
o] grog Alats] R genetic identityol

ot B wol o} Yot G e HolE 0,268, &
otg] Eataol o} wj ot Eddol= 0.320. 1Y
o ool B o)t P wmotel B Aol =

0.4318 Yelwt}. Genetic distances vi3+%Eo}
g Egduolo} Aol EF ol 0.8417 3%

el A 713 7k7he f2E A BAE BYen kol
gl ggdyolg} wiFmwolel e dlol= 1.139%2, o}
Egdoleo} FYolzl EEdol e 1 31607 3 F
ol 74 A FARAE B Table 4).

ol& 3%t Aslatd fHEH 2ARAE 25
9 genetic identity@#& 71%2 &9 den-
drogramstste]l HW(Fig. 2). F3ltolajdddsy
ol ¢} whgrolel B o] 20| genetic identity



Pyung-Rim Chung. Younghun Jung and Ki-Sun Kim

Table 2. Twelve enzymes assayed in three different buffer systems.

Enzymes (EC No.) I\;Z'Or]eogi Abbreviation ?y“sfti‘;’l

Aldehyde oxidase (1.2.3.1) 2 AO MC
Esterase for hemolysate (3.1.1.1) 2 EST LiOH
Glucose phosphate isomerase (5.3.1.9) 2 GP1 MC
Glutamate-oxaloacetate transaminase (2.6.1.1) 1 GOT Poulik
Glyceraldehyde-phosphate dehydrogenase (1.2.1.1.2) 1 GAPDH LiOH
Clycerol-3-phosphate dehydrogenase (1.1.1.8) 1 GPD MC
[socitrate dehydrogenase (1.1.1.42) 2 ICD MC
Leucine aminopeptidase (3.4.11.1) 2 LAP LiOH
Malate dehydrogenase (1.1.1.37) 2 MDH MC
Peptidase (3.4.11) 2 PEP LiOH
6-Phosphogluconate dehydrogenase (1.1.1.44) 1 PGD MC
Xanthine oxidase (1.2.3.2) 2 XDH Poulik
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genetic identity 4t 0.294°|M ole] B so] 9}
cluster¥lo] F@wEolejgddfo] g} v Frelelad
Yol 7} rolg Edsfolof njs| Bt 7 FHH &

ATAE 2 UAFE ¢ F UACH
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Table. 3. Allele frequencies and average heterozygosities at 20 loci for Gyraulus convexiusculus, Hippeutis
canrori and Segmentina hemisphaerula.

Allozyme Gyraulus Hippeutis Segmentina
Locus . . .
(allele/Ry) convexiusculus cantori hemisphaerula
a (0.29 - - 1.00
AO-1 b (0.23) 1.00 1.00 -
h 0 0 0
a (0.18) ND - 1.00
AO-2 b (0.08) 1.00 -
h 0 0
a (0.89) 0.50 1.00 -
EST-1 b (0.84) 0.50 - 1.00
h 0.50 0 0
a (0.79 1.00 0.21 -
EST-2 b (0.7 - 0.78 1.00
h 0 0.35 0
a (8.%3) - 1.00 -
< b (0.28) - - 1.00
GAPDH c (0.17) 1.00 - -
h 0 0 0
%((%412) 1.00 MO -
< (0.14) - 1.0 -
GPD ¢ (0.10) - -~ 1.00
h 0 0 0
21(845? —OO - 1.00
SR b (0.43) 1 - -
GOt ¢ (0.37) - 1.00 -
h 0 0
_ a (0.33) ND 1.00 1.00
GPIL h 0 0 0
a (0.10 1.00 - 0.14
GPI-2 b (0.02) - 1.00 0.86
h 0 0 0.24
a (0.25) 1.00 - 1.00
1cD-1 b (0.22) - 1.00 -
h 0 0 0
a (-0.10) - 1.00 1.00
1CD-2 b (-0.08) 1.00 - -
h 0
a (0.73) 1.00 - -
i b (0.70) - 1.00 -
LAP ¢ (0.67) - - 1.00
h 0 0 0
. a (0.19) 1.00 ND ND
LAP-2 h 0 0 0
a (0.06) 1.00 1.00 1.00
MDH-1 h 0 0 0

,~574
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Allozyme Gyraulus Hippeutis Segmentina
Locus ) , .
(allele/Ry) convexiusculus cantori hemisphaerula
a(-0.14) 1.00 - -
MDH-2 b (-0.08) - 1.00 1.00
h 0 0
a (0.18) - 1.00 -
b (0.12) 1.00 - 1.00
PGD ¢ (0.08) - - -
h 0 0 0
a (0.66) - 1.00 -
b (0.60) - - 1.00
PEP-1 ¢ (0.57) 1.00 - -
h 0 0 0
a (0.40) 1.00 1.00 1.00
PEP-2 b 0 0 0
a (0.51) 1.00 ND ND
DH-
X ! h 0 0 0
3 a (0.46) 1.00 1.00 1.00
XDH-2 h 0 0 0
H, 0.025 0.017 0.012

Remark: Negatively stained monomorphic bands were observed in ICD-2 and MDH-2 locus. ND= not
detected. 14 specimens for each species were used for scoring data per each locus. h= heterozygosity

per locus. H,= average heterozygosity in all loci.
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laeve?} ol A A vjekollA] @ A& 3w 2
tha W o

w3 G4 F3HF (pulmonates)ol AAMZ 7|
kel A& glol A FH R dE fR e Ha

U
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Table 4. Genetic identity(/)(above diagonal)
and genetic distance(D)(below di-
agonal) for three species of Korean
planorbid snails.

Gyraulus Hippeutis Segmentina
convexiusculus  cantori  hemisphaerula
Gyraulus - 0.268 0.320
convexiusculus
Hippeutis 1.316 - 0.431
cantori
Segrr}temma 1.139 0.841 N

hemisphaerula

Genetic Identity ()

0 0.2 0.4 0.6 0.8 1
fi [ | I I |

Gyraulus convexiussculus

0.294

Hippeutis cantori

0.431

Segmentina hemisphaerula

Fig. 2. A dendrogram showing genetic re-
lationships based on electrophoretic
data of three species of Korean
planorbid snails.
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