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Expression of B-galactosidase in Meretrix Clam by
Electroporation
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ABSTRACT

The generation of transgenic meretrix clam (Meretrix lusoria Réding) by

. using a square pulse electroporator. The plasmid pmiwZ was linearized at

Kpnl site and electroporated into the meretrix clam embryos at the two- and

four-cell stages. The activity of B -galactosidase was detected in digestive

duct of veliger larvae which are not processed with plasmid transfer. The B

-galactosidase report system functioned well in veliger larvae of meretrix
clam by electroporation. :
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INTRODUCTION

The production of transgenic animals has proven to be a powerful tool in the study
of developmentally regulated gene. The traditional method of microinjecting foreign
DNA into fertilized eggs is tedious and time comsiming (McMahon, et al., 1985). We
report here the generation of transgenic meretrix clam (Meretrix lusoria Roding) by
using a square pulse electroporator (Baekon 2000, USA). The plasmid pmiwZ
(Suemori, et al., 1990) was linearized at Kpnl site and electroporated into the meretrix
clam embryos at the two- and four-cell stages.

MATERIALS AND METHODS

The electroporation condition is designed at voltage, 4-10KV; pulse time, 160yus;
number of pulses, 1024; burst time, 0.8s; cycle, 5-10; dial, 220; sample volume 100ul
(500 embryos); plasmid concentration, 50ug/ml; electroporation buffer, autoclaved
seawater. After electroporation, the embryos were transfered to petri dishes with 5ml
autoclaved seawater and hatched two days until developing veliger stage.
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RESULTS AND DISCUSSIONS

Veliger larvae were fixed in 2.0% glutaraldehyde for 30mins and washed several
times in PBS. B-galactosidase activity was made visible by incubation in X-Gal solution
(0.05%  5-bromo-4-chloro-3-indolyl-B-D-galactopyranoside in dimethylformamide
6mM K3Fe(CN)g; 6mM K4Fe(CN)g; 0.1% TritonX-100; 1mM MgCl in PBS, pH 8.0
overnight at 37°C. The activity of B-galactosidase was detected in digestive duct of
veliger larvae which are not processed with plasmid transfer (Fig. 1A, B ; p.201).

The resultant enzyme activity may originate from engulfed symbiotic bacteria, cells
or endogenous P-galactosidase by oneself because this stage already start to feed
phytoplankton or bacteria. The result was similar to rainbow trout (Inoue, et al., 1991)
In trangenic veliger larvae, the activity of B-galactosidase was detected ubiquitously in
the whole body of larvae (Fig. 1C, D ; p.201) and partially mosaical on velum or
rudiment of foot. The percentage of positive blue stain was 5-30%.

From this result, the plasmid pmiwZ used to drive the B-galactosidase gene is an
avian chimeric promoter, miw (consist of RSV LTR sequence and B-actin promoter)
Thus, it is expected to have a strong and stable activity regardless of host cell types. In
fact, nearly ubiquitous expression had been achieved in mouse ES cells and chimeric
embryos (Suemori, et al., 1990), and it was used in cell lineage analysis in chimeric
mice (Kadokawa, et al., 1990). But mosaical expression occurred in embryos and fry of
rainbow trout (Inoue, et al., 1991). Hence, it is interesting to see whether miw has a
strong promoter activity in mollusks. In meretrix clam, expression of the miw was
ubiquitous that was similar to mouse but not to rainbow trout. Thus, p-galactosidase
report system functioned well in veliger larvae of meretrix clam by electfoporation.

ACKNOWLEDGEMENTS

The authors would like to thank Dr. K. Ozato, Department of Biology, University of
Kyoto, Japan, to provide pmiwZ plasmid, and to the colleagues of the Malacology Lab
Institute of Zoology, Academia Sinica. The financial support by the Council o:
Agriculture, Taiwan, Republic of China.

- 200 -



Fig 1. Expression of pmiwZ in veliger of Meretrix lusoria Roding. Larvae were fixed
and stained histochemically. (A) and (B) were electroporated without pmiwZ.
(C) and (D) were electroporated with 50ug/ml pmiwZ, the activity of P-
galactosidase was detected ubiquitous in veliger larvae. Bar is 50pum.
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