Downloaded from orbit.dtu.dk on: Aug 18, 2019

Antiviral immunity in fish – functional analysis using DNA vaccination as a tool

Lorenzen, Niels; Lorenzen, Ellen; Einer-Jensen, Katja; Rasmussen, Jesper Skou; LaPatra, S. E.
Published in:
DAFINET Workshop and Ph.D. Course

Publication date:
2013
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit

Citation (APA):
Lorenzen, N., Lorenzen, E., Einer-Jensen, K., Rasmussen, J. S., & LaPatra, S. E. (2013). Antiviral immunity in
fish – functional analysis using DNA vaccination as a tool. In DAFINET Workshop and Ph.D. Course: Book of
abstracts DAFINET.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
 You may not further distribute the material or use it for any profit-making activity or commercial gain
 You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Antiviral immunity in fish – functional analysis using DNA vaccination as a tool
Lorenzen N.1, Lorenzen E.1, Einer-Jensen K.1,
Rasmussen J.S.1, and LaPatra S.E.2
1

National Veterinary Institute, DTU, Aarhus, Denmark
2

Clear Springs Foods Inc., Buhl, USA.

In fish, DNA vaccines encoding the glycoproteins (G proteins) of the salmonid rhabdoviruses
VHSV and IHNV have proved very efficient under experimental conditions. Nano-gram amounts of
plasmid DNA can induce long-lasting protective immunity when delivered by intramuscular
injection in rainbow trout fingerlings. Vaccination of fish at an early stage appears advantageous,
since larger fish require higher doses of vaccine to be protected. Even in fish with an average size of
0.5 g at the time of vaccination, good protection can be obtained. Interestingly, immunity is
established already a few days after vaccination and cross-challenge experiments have revealed that
protection in the early phase is non-specific. Later on, protection becomes very specific in terms of
virus species. The protection in the early non-specific phase is related to interferon induced defence
mechanisms whereas specific antibodies and cellular components both play a role in the long lasting
protection. The similarity of the functional immune response profile to that induced by a natural
virus infection is striking and is most likely one of the major reasons for the efficacy of the
rhabdovirus DNA vaccines. Although other elements like CpG motifs in the plasmid backbone
sequence might play a role, the viral G protein appears to have an inherent ability to stimulate
innate immune mechanisms by receptors and pathways that still remain to be characterized in detail.
Immunity to VHS in rainbow trout can be induced by DNA vaccination across a temperature range
of at least 5-15°C. Interestingly, the initial non-specific phase is significantly prolonged at lower
temperatures, hereby ensuring protection despite a slow activation of adaptive mechanisms.
Expression of the rhabdovirus G protein on the surface of transfected muscle cells induces a
histologically visible local inflammatory reaction with higher doses of VHSV G DNA vaccine. Cell
surface expression may be important for a proper activation of the fish immune system, since
blocking of the intracellular trafficking of the expressed glycoprotein G-gene interferes with
protection. It may be anticipated that the viral G protein acts like a PAMP (pathogen associated
molecular pattern), but it remains to be determined which PRRs (pattern recognition receptors) that
may be involved in the recognition of the G protein. Recent data from DNA vaccination trials with
variant forms of the G protein gene suggest that the structural requirements for antigenicity are
different from the requirements for immunogenicity.
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