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Abstract

Vaccination is a most cost-effective way of controlling infectious diseases in fish. However, some
vaccination techniques when applied to hatchery conditions are not as effective as we expect them to
be. Modern molecular biology techniques offer a number of opportunities for improving existing
bacterial or viral vaccines or creating new ones. One of the most promising trends in vaccinology is
development of DNA vaccination. DNA vaccines are based on the gene encoding specific antigen,
which is expressed in vaccinated organism and induces the host immune system. DNA vaccines,
compared to conventional vaccines, have many advantages including ability to trigger wider immune
response, bigger stability and possibility of large-scale production. To date, there are several reports
indicating effectiveness of DNA vaccines used against fish pathogens.
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Although application of traditional vaccines for
fish based on attenuated or inactivated pathogens
have had some success, they are not in current use
because of the high production costs and/or their lack
of safety (Leong et al. 1993, Newman et al. 1993,
Vaughan et al. 1993, Thune et al. 1999). An alterna-
tive approach is based on recombinant viral proteins
expressed in E. coli and this kind of vaccines has also
been tested. The study of Manning and Leong (Mann-
ing and Leong 1990) showed that cloned in E. coli
large genomic segment of infectious pancreatic necro-
sis virus (IPNV) induces protective immunity in rain-
bow trout fry. Frost and Ness (Frost and Ness 1997)
reported immunization using recombinant IPNV pro-
tein (VP2) in multivalent vaccine against infectious
pancreatic necrosis in Atlantic salmon. Based on these
researches, Intervet-Norbio prepared first commercial
IPNV vaccine for Atlantic salmon, which contains rec-
ombinant VP2 antigen.
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DNA vaccination consists in immunizing the organism
by injecting it with genetically engineered DNA to
produce an immunological response. This technique is
based on the administration of purified plasmid en-
coding antigens and necessary regulatory elements to
express them (Mor and Eliza 2001). Once the DNA
reaches the tissue, the antigen is expressed using host
cell machinery, under the control of the strong pro-
moter. In fish vaccines, the immediate early promoter
of the cytomegalovirus (CMV) has shown to give the
best results (Heppel and Davis 2000). The pathogen
specific antigen is produced in sufficient amount to
elicit both humoral and cellular protective immune
responses in the host (Davis and McCluskie 1999).
Although various delivery strategies have been inves-
tigated [i.e. intramuscular (IM) injection, immersion,
scarification of the skin, gene gun], it seems that an
intramuscular injection is the most efficient and fre-
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