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Abstract  As the capture fishing industry has declined, the
aquaculture industry has become an important source of
seafood. With this tendency all fish farming will be per-
formed by large-scale farms where the fish are cultivated in
much high density and as a result the incidence of infectious
diseases increases. Therefore, vaccination has become an
increasingly important part of aquaculture as a cost effective
method of controlling various diseases. The early fish vac-
cines were the formalin inactivated bacteria or virus cul-
tures, which were administered by either immersion or
injection. Recombinant DNA biotechnology allowed us to
develop orally administrated DNA and recombinant vac-
cines. In terms of the manufacturing process and cost,
Lemna and Spirodela is the most efficient and reliable
plant expression system for the production of edible vaccine.
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Fig. 1 Fish vaccination strategies. Cartoons courtesy of Cor
Lamers. Wageningen University
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Fig. 2 Large-scale liquid culture of Lemna and Spirodela. A
Spirodela cultivated in 20L aseptic container. B and C. Spirodela
and Lemna cultivated in SL aseptic container, respectively
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