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Fig. 1 Plasmids containing the CMV, RSV, and S$V40 promoters used for
comparison of efficiency in oyster larvae.
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Fig. 2 Comparison of promoter efficiency in oyster larvae. The pGL3E vectors containing the CMV, RSV, or SV40
promoters were delivered into an oyster egg by sperm electroporation at 500 V/cm. Samples were collected at 0, 8,
16, 24, 32, and 40 h after fertilization for luciferase activity measurement. Samples with a star indicate a significant
difference from the others at the same sampling times (p < 0.05).
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Table 1 Promoters used in transgenic oyster studies

Cell type Method

Promoter efficiency* Reference

Heart Cells (C. virginica) Lipofection
Hemocytes (C. virginica) Lipofection

Larvae (C. virginica) Electroporatorn lipofection

Heart Cells (C. gigas) Lipofection
Heart Cells (C. gigas) Lipofection
Embryo Cells (C. gigas)  Retrovirus
Larvae (C. gigas) Biolistic
Hemocyte (C. gigas) Lipofection

SHSP70

CMV/SV40 (No comparison)
DHSP70 >CMV>5V40
Beta-Actin (No comparison)

MLVLTR>RSV>DHSP70

SHSP70

Cheng et al., 2001

CMV Buchanan et al., 2001

Buchanan et al., 2001
Boulo et al., 1996
Cadoret et al., 1999

Boulo et al., 2000

DHSP70/CMV (No comparison) Cadoret et al., 1997

Lactose et al., 2001

*CMV: cytomegalovirus early gene promoter; DHSP70: drosophila heat shock protein 70; MLVLTR: murine luekemia virus
long terminal repeat; SHSP70: snail heat shock protein 70; RSV: rous sarcoma virus long terminal repeat; SV: simian virus

early promoter 40.
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Comparison of Heterologous Promoter Efficiency
in Oyster (Crassostrea gigas) Larvae
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ABSTRACT

High-efficiency promoters are necessary for the study of functions of foreign genes in vivo and in vitro. A
sperm-mediated gene transfer technique was used to deliver a luciferase vector containing a cytomegalovirus
(CMV), rous sarcoma virus (RSV), or simian virus 40 (SV40) promoters into oyster (Crassostrea gigas) eggs for
comparison of promoter efficiency in larvae. We found that the RSV promoter began to function 16 h after
fertilization, which was significantly earlier than the CMV and SV40 promoters. No significant difference in
promoter efficiency was found between the RSV and CMV promoters, while the efficiency of the SV40
promoter was significantly lower than those of the RSV and CMV promoters at 24 and 32 h after fertilization.
Based on the timing and strength of the promoters, the RSV promoter is better than the CMV promoter, and the
CMV promoter is better than the SV40 promoter. This is the first report regarding comparisons of the
efficiencies of the CMV, RSV, and SV40 promoters in oyster larvae. The results of this study may become
important guidelines for the selection of a promoter for transgenic studies such as recombinant protein
expression in the oyster. Further studies to obtain high-efficiency promoters for oyster larvae can use a
synthesis of artificial promoters or cloning of homologous promoters. However, a comparison of the

promoters’ efficiency must be conducted before transgenic studies are carried out.

Key words: oyster, Crassostrea gigas, promoter, transgenic, electroporation

*Correspondence: Aquaculture Division, Fisheries Research Institute, 199 Hou-lh Road, 202 Keelung, Taiwan. TEL:
(02) 2462-2101; FAX: (02) 2462-8138; E-mail: tccheng@mail.tfrin. gov.tw





