Industry:

The total aquaculture production of sea bass and sea bream was estimated in 2019
at around 407,673 tons with sea bass representing 51% of the production at
208,000 tons and an annual introduction into sea cages of 590 million sea bass
juveniles. (FEAP Production report 2020).

Disease Impact:

Viral Nervous necrosis (VNN) also known as Viral Encephalopathy and Retinopathy (VER)
is a major problem for the Mediterranean Sea bass farmers and is considered as the most
severe viral disease affecting Mediterranean mariculture. Health records of the last 10
years show that VER infects juveniles during the first summer in the sea, but increasing
numbers of disease outbreaks are also occurring in adult fish.

Nodavirus can be devastating not only on sea bass but also over forty marine fish species
inducing from 40-100% mortalities, thus representing a major constraint for fish farming
globally. This phenomenon was mainly attributed to the introduction of an Atlantic sea
bass strain that has been selected for faster growth, yet proven less robust against
VNN/VER and Pasteurellosis.

Vibriosis (Vibrio anguillarum) and Pasteurellosis (Photobacterium damsela subsp.
piscicida) are the two main bacterial diseases of sea bass. All sea bass cultured in Greece
and in Mediterranean are ip injected vaccinated against Vibriosis and only the batches
stocked in sea cages between May and October are vaccinated against Pasteurellosis. In
the last 5 years Pasteurellosis has become the main pathology during the summer period.
Mortalities are observed between August and November even in vaccinated fish in their
second summer in the sea as Photobacterium damsela subp. piscicida strains seem to
become more virulent.

Mediterranean mariculture Industry needs:
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PerformFISH has contributed to the field tests of

four novel improved-technology vaccines

Triple INJECTION (Triple Noda Vibrio
Pasteurella IP Injection vaccine):

The only triple inactivated oil based ip
injection vaccine for European Sea Bass
(Dicentrarchus labrax) containing
inactivated Viral Encephalopathy and
Retinopathy (VER) virus, Vibrio
anguillarum and Photobacterium
damselae subsp. piscicida. The vaccine
is designed to aid in the protection
against  Viral Encephalopathy and
Retinopathy, Vibriosis and
Pasteurellosis in farmed Sea Bass.

Double Vibrio Pasteurella IP Injection
vaccine:

The inactivated oil based ip injection
vaccine for European Sea Bass
(Dicentrarchus labrax) containing
inactivated Vibrio anguillarum and
Photobacterium subsp.
piscicida. The vaccine is designed to aid

damselae

in the protection against Vibriosis and
Pasteurellosis in farmed Sea Bass with
special focus to improve protection
against Pasteurellosis.

Nodavirus Immersion vaccine as prime
vaccination against VNN:

e No licensed alternative

e A conservative vaccination strategy
(Double immersion at 1,5 and 5 §g)
(Nodavirus immersion followed by
injection) ip injection vaccination was
tested in CETGA in 2021 and proven to
convey significant  protection vs
unvaccinated fish.

e Both the Nodavirus Immersion prime and
Nodavirus Injection booster have passed
lab proof of concept at quite demanding
challenge conditions against Nodavirus
in CETGA.

Further notes on Triple IP Injection:

e Easy to apply for the operator and fish
welfare friendly.

e Alternative vaccination strategies
require two injection vaccinations.

e Field trials indicated the Pasteurella
antigen in triple performed better than
the licensed vaccines.

e The pasteurella antigen in juvenile and
larger sea bass eliminated the need for
antibiotic treatments.

e The only one-shot triple vaccine that
has been tested in Mediterranean fish
farms is expected to achieve market
authorisation soon.

e In summary the triple ip injection is a
multivalent vaccine that is cost
effective, operator friendly, fish welfare

friendly and  effectively delivers
protection against three major
pathogens.

Further notes on Double IP Injection:

e Provides enhanced protection against
Pasteurellosis in extreme field outbreak
conditions.

e The performance of the Pasteurella
antigen and the protection it conveyed
is significant in comparison to
unvaccinated controls both in 2020 and
during the massive outbreak during the
2021 field trial.
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