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DNA vaccine against VHSV
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Distribution of viral haemorrhagic septicamia virus
(VHSV)
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Pacific Ocean

He, M. et al. 2014
- Four genotypes

- Adapted to different hosts

- Adapted to different environments

Long term adaptability :
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Viral haemorrhagic septicaemia virus
(VHSV)
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Rhabdoviridae family

- Novirhabdovirus genus

Enveloped virus

Single strand RNA, negative sense

~11,2 kb
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Immune protection induced by DNA vaccine against VHSV
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Relative survival rate (%)
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Lorenzen and Lapatra. 2005

Specific mechanisms |
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Evidence of variability of viral haemorrhagic septicamia virus

(VHSV)
In vitro
VHSV ‘ @ « Medium supplemented with a
monoclonal neutralizng antibody
Cell culture

|

Escape mutant
to neutralizing antibodies

Béarzottiet al. 1995
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In vivo Single chain antibody (scAb)
against VHSV

Isolate virus from
survivors

Virus variability

Effectiveness

Human respiratory syncytial virus (HRSV) Influenza A virus
(Tomé et al. 2012) (Lambkin et al. 1994)

Escape mutant to scAb
The escape mutants involve the mutation of one of few aminoacids Hepatitis B virus (HBV) HIV
Lorenzen et al. 2001 (Wolfram. 2006) (Fryer et al.2011)
(Lorcarnini et al. 2010)
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Is it possible to induce the generation of a VHSV escape mutant of

Vaccine based on A isolated
y
the immune protection triggered by the DNA vaccine in rainbow trout

‘ ‘ In a short time span?

[ Challenge with isolate B

I Challenge with isolate A ]

Risk of re-emergence of the disease in vaccinated
fish populations
Lorenzen et al. 2000
Vaccine efficiency A>B
10
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Sequence variability of VHSV can affect the efficiency of the DNA vaccine
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In vivo approach In vitro approach

Cell culture infected
with VHSV pre-treated
with immune serum

==\
e In vivo approach

Rainbow trout immunized
with DNA vaccine

Multiple Multiple
infection infection
Passages

Passages

Collect virus

‘ -Selection viral population with higher fitness in the new environment
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| Infection by immersion with highly virulent VHSV isolate (DK3592b) |
EXPERIMEN DESIGN 3 v 3
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In vivo approach

EXPERIMENTAL DESIGN

Examination for VHSV escaping
vaccine-induced immunity

[Pt dmm
3592b
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6 weeks post-vaccination

5 Passages 3 Passages 4 Passages

Infection with Parental virus
(DK3592b)

Infection with passged virus
In fish immunized with the LOW dose of
DNA vaccine

Infection with passged virus
In fish immunized with HIGH dose of
DNA vaccine
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fish (1,0ug)

d | [ vaccinated fish
fish (2,0 ug)
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‘ Cohabitation with non-vaccinated fish (naive) ‘
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Ragiate 1 | Reslicate 2 | epicae 1 | Ropliate 2 | Resticae 1| phcate 2
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VHSV-1WL

VHSV-1WH

Parental virus Passaged virus

Vaccinated fish
(1,0 ug)

—

Analysis

1- Mortality rate
2- Number of vaccinated fish infected
3- Number of naive-cohabitant fish infected v

Challenge
6 weeks post-vaccination

All viruses keept their virulences after the passages

The mortality rate was similar for the parental virus and forthe passaged viruses

18




Infection with Parental virus Infection with passged virus Infection with passged virus
(DK3592b) In fish immunized with the LOW of In fish immunized with 1,0pg of
DNA vaccine DNA vaccine

AR AR A A

Non-vaccinated Vaccinated fish Non-vaccinated Vaccinated fish Non-vaccinated | - | Vaccinated fish
fish (1,0g) fish (1,01g) ish (1,0 pg)

‘ Cohabitation with non-vaccinated fish (naive) ‘
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Carrier status of
survivors vaccinated fish

Replicate Vaccinated fish
Challenge

Virus Aquaria positivein virological
time
examination (%)

: 2 \ 4
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Analysis

1- Mortality rate
2- Number of vaccinated fish infected

3- Number of naive-cohabitant fish infected 0
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In vitro approach
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After 11 passages

ﬁ

v
Plaque neutralization test Sequencing
Evaluation of Neutralizing serum Evaluation of mutations
suceptibility

DK35920 : o
Challenge 2 e
1 week post- . VHSV-1wL 1 =
i 2 136
vaccination 5
VHSV-1wH ! -
2 50
T 0
DK35920
Challenge 2 0
6 weeks post- . VHSV-6wL ; —
o S
vaccination o 1 0
VHSV-6wH
2 100

‘ The passaged virus did not show an advantage infecting vaccinated fish

o
‘ The passaged virus did not show an advantage spreading the virus to non-vaccinated fish
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In vitro approach

Cell culture infected
with VHSV pre-treated
with immune serum

X Multiple
Passages
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Plaque neutralization test (PNT)

Parental Virus Passaged Passaged Passaged
DK3502h Virus1 Virus2 Virus3
Control izi Control iz Control izi Control
serum serum serum serum serum serum serum serum
Serum
dilution [T [ [T [TV
Sequencing

A g

100 % identity between the passaged viruses and parental virus

It was not possible to isolate a full escape mutant in the in vitro approach after
11 passages. 2
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In vivo approach

- It was not possible to isolate an escape mutant from the in vivo approach; considering
the innate and the adaptive protection induced by the DNA vaccine.

- After 4 weeks post vaccination a low percentage of vaccinated were virus carriers, which
were able to infect cohabitan naive fish, therefore the vaccinated fish should not be
considered virus free.

- The broad protection induced by the DNA vaccine, which activate the cellular and humoral
responses, could explain why it was not possible for the virus to evade the
vaccine-induce protection

In vitro approach
It was not possible to isolate a full escape mutant from the in vitro approach after 11
passages in cell culture.
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Thank you for your attention
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World Animal Protein Production Per Person, 1961-2009
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Il Healthy cell culture
Cell culture with CPE

Virus
Dilutions
arental virus
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Fish challenged Fish challenge
1 Week post-vaccination 6 Weeks post-vaccination
Dose 0,1 g, Dose 1,0 g, Dose 0,1 g Dose 1,0 ug
Not collected Non Collected 1,73x10* 1,26x10°
8,17x10* 7,87x10¢ 1,59x10°% 1,84x10*
1,26x108 - 7,11x10° 1,26x10°
2108 - 4,0x10° 2,25x10¢
1,26x10° - - -
32
6 weeks post-vaccination
C1Mon-Vaccnatea
vaccinated
opce 1 Cyde2 eydes eydes
Mo vaccinated
H ’7 wVscanated
Cye 1 Cyee 2 Cyee 3 Cyde s
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Il Healthy cell culture
Cell culture with CPE

r—First passage

r—Second passage
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VHSV-Glycoprotein Vaccine
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i @ Lymphocytes activation
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INTRODUCTION

Infection trial in immunized rainbow trouts with the DNA vaccine

1 :Non—vacdnated% 71 dpv
S
Non-vaccinated> 9 dpv

eeeeeeeesses = Vaccinated> 71dpv

d 5 Aaaiaadosd e Vaccinated-> 9 dpv

Days after challenge

Niels Lorenzen et al. (2001)
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Serial passages

-Selection viral population with higher fitness in the new environment

-Accumulation of mutations

8/28/2015

38



