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Viruses mfecfmg molluscs
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The dlscover'y of viruses ,in marine molluscs is fairly
‘ recent. Severalls massive mortality ou‘rbr'eaks have

been Cor r'ela1'ed 0 vnr'al infections.

" Irido-like; wirus mfecﬁons led to the almosf To'ral
a ex‘rer'mma'rlon of the Portuguese oyster, Crassosfrea
‘ angu/afa in Fr'ench and Eur'opean A'rlarmc wa'rer's in

1973._ | |

Vlr'uses mor'phologlcally similar to members of °
erpesviridae family, have been identified ing wvarious §
> P dae family h b identified %

' marine mollusc specues ar'ound The worldy | _
" .,,,‘: g, ﬂ U Viruses mfec’rmg by
‘ ' ’ GO LIRS } » molluscs 3
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"* Control of viral diseases in mollucs
W ce . | Wil i P
; "‘eSpl’re the impact that viral dlseases have on GQUGTIC
. organisms, we know relatively little about what
far'mer's can do'to prevent and treat'viral infections
% and how shellfish fight viral diseases. Difficulties for

« control. of viral infections in aquaculture come mainly:

fr'om The absence of specific Ther‘apeu‘rlc agem's
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A1'er'na1'|ve, reatments using anti- vur'al dr'ugs may: be
- developed and the most effec'rlve ‘Wway for. sustainable
certainly rely on 'rhe

pr'oduc’rlon of selecfed ammals for disease’ resns‘rance
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3 ﬂ : . Control of viral diseases ™
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in molluscs
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AnTuvur'aI innate lmmunlfy mus1' be mvesﬂgated
: in molluscs. ™ :
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id Herpes virus 1 (OsHV
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| OsHV-1, a virus infecting bivalves in France

Déscrﬁ:n‘ion in the French Pacific oyster |

(diseased larvae and seed) |

Pa‘l'hogenici‘l'y andTransmnssublllty 5 -:'- AT ..
(experimental infections)

L) i 1
e ey
G & . i - )
T E g T Fid )
"M = - Py g ia
¥ e N Al e e -
[ ;- £
} e A 5
N i ¥ o v
: - |... - ' ‘_1
= - W - .
=
'

Vlr'al pur'lflcahon
(DNA extraction, clonmg sequencmg )]

I._.\I'/-q.r-"ioﬁs' ' / \ Char'acter'isﬁcs of
. detection tools . 'rh_e _Yif'_0|_9¢ﬂ0"_\e <
developed LR PSR SRR

R Ostreid Herpes virus 1 &
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ou‘l'br'eaks in France

@ Mortality cases1997-2005
(m] OsHV 1detect|on 1997- 2005

An epidemiological survey using PCR
1997 to 2005




Iden'rlflca'rlon of OsHV 1 mduced genes in
’rhe Pacuflc oys'rer' by SSH
Prmcuple ob’ram unmfecfed and OsHV 1

infected individuals to perform subtractive
.- SUPPRERSIVE. RyDBICISatioh (Sok)
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Use of oyster haemocytes
maintained in vitro in contact

e, = with OsHV -1 (ground infected larvae 2 .
after filtration through 0.22ym filter) = = “

| O-sH.\“/_-l i_nducée& géné§




| Identification of OsHV-1 mducedgenes m
n __The Pacific oyster ________§§

Molluscan Defence Molecule (Lymnaea stagnalis, -
2.00E-10, Ig superfamily member similar to Hemolin .
from insects) |
Macrophage expressed protein (Halotis rufescens, -
4.00E-95, Perforin-like protein) 2

Laccase (7ribolium, 1.00E-31, Phenoloxidase or multi- -
copper oxidase)

Glypican 6 (Homo sapiens, 3.00E-105, Cell receptor
for viruses) 2

IK Cytokine (Danio rerio, 5.00E-85, Down regulation
of HLA II)

Myeloid differentiation factor 88 (Oncorhynkus '
myk/ss 1 OOE 07 ToII Ilke r'ecepfor' achvcmon)

ey ST OsHV 1 mduced genes
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Expression of immune related genes in adult *j
oysters af’rer' a immune challenge
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T Wha‘r does The exper'lmen‘ral scheme look like? *

» w@ "t\

© Tissue extracts from OsHV—l
infected

I'® In \jection: of ‘rlssue extracts
5 in oys’rer's 2

""ln
(4] Ex‘rmc’rlon of RNA from

Experimental scheme
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Experimental scheme
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OysTer' (2 year old) moffalnty recorded daily dur'mg a
seven day period -

RNA extraction of hemocytes 24h and 48h post- :
injection

Analysis by real-time RT PCR (6 oyster genes
selecTed)

First experiment
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First Experiment
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; E'x'pr'nessicknt-'l at 24}; and 48 h p'os’r' injécﬂ'bﬁ (v vs .C)”-"',
using real-time RT PCR (elongation. factor I as:
internal standard for gene expression)

Up-regulation of 2 genes  (Molluscan Defence |
Molecule and multicopper oxidase) in exposed oysters =
at 24h and 48h post injection in comparison to non- °
exposed animals

First experiment
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First Exp
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Molluscan Defence Molecule Precursor
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V 24h C 48h V 48h
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Significant increase in mMRNA levels (relative to elongation 4
-~ factor I gene) in exposed oysters (V) compared to non-
exposed oysters (C) at 24h and 48h
RTe W, A0 IR S T R - B TR
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First Experiment
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Multicopper oxidase
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V 24h C 48h V 48h
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Flr's'r Exper'lmem'

Up r'egulcmon of two genes involved .-
in innate immune defence in exposed

oysters (Molluscan Defense Molecule,
similar - to  Hemolin and muITi-copper' 5
oxudase) D)

LN T, _f[

B Hemo/m 'I'he mos1' s'rr'ongly mduced immune géne known in s
Lepldop‘rera (by bacteria and, in contrast to anti- .
microbial pephdes by viruses) |

Ability of Hemolin to bind to hemocytes: mediator <+
between microorganisms and hemocytes A

Link between FHemolin and the prophenoloxidase system !
(Terenius et al, 2007) : Hemolin is a pattern recognition " .
protein with the ability to bind to viruses and act
through the prophenoloxudase activating pathway.

G T T A T T W G PRI T AR Flr'st exper-lmen'r
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OysTers (14 mom'h old) mam'ramed in tanks 48 hours
after injection

RNA extraction of hemocytes at 0, 12, 24 and 48h :
post-injection

Analysis by real-time RT PCR (6 immune relevant genes ::

and one vur'al gene usmg the C9/ClO pr'lmer' pcur')

Second exper'lmem'
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Second Exper'lmem'

P - c12h [vi2h | c2an | vaan | cash | vasn

cDNA

: ."_ . Y DNase
. TRt j_ treated RNA 5
r-.l_-lr 'i: , | -- -

’ Analysus of viral expressuon (RNA) at O 12 24
|

and 48h post-injection (V: OsHV- exposed vs C: |
non-exposed) using real-time PCR

. * Detection only in OsHV-1 exposed oysters (V)
48h pos1' injection ;
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Second Experiment
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.Expr'esswn of immune r'elevanf géﬁes a’r O 12 24
and 48h post-injection (V vs C) using real- time RT

PCR. (elongation factor I as internal standard for gene.
expression) |

Up-regulation of 3 genes (MyD88, Macrophage expressed
protein and laccase) in OsHV-1 exposed oysters post
injection in comparison to non-exposed animals
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Second expernmen’r
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| Significdm‘ increase in ‘mR'NA- levels in OsHV-1 exposed oysters
(V) compared to non-exposed oysters (C) at 24 and 14_8h
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Second Experiment
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Second Experiment
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Second Exper'lmem'

Up- regulahon of 3 genes mferpr'eted as |
involved in innate immunity in OsHV-1 "

exposed oysters  (Laccase, MyD88 and
Macr'ophage expr'essed pr'o1'em) L - e

T =

Phenoloxldase has been shown to be important for
simmune defence .in invertebrates including bivalves ;.
(Nelson et al., 2004) N

The macrophage-expressed protein, a - perforin-like
protein, identified as an executing molecule of a MyD88- -
dependent signaling pathway in the sponge Suberites -

domuncula (Wienst et al., 2005)

Perforin-like profeins are also ‘r'epor"red in NK cells and .
are key actors in anti-viral defence (Young et'al., 1986)

Second experiment
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As a conclusuon
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j Datd’ may., indicate 'rha1' the PGCIflC oys‘rer 8 .‘ |

' gigas, is provided with an innate |mmune sys'rem
' agams'r OsHV-1. / |

The virus r'ecogm’non . through -a Hemolm Ilke '
‘protein .may- induce ' cell: qchvcmon A signal %,
rytransduction, . may ' result ‘in _an elevated it

_ .expressnon of - MyD88 .as well as of  the
« Mmacrophage- expr'essed pr'oTem as an execung

pr'o1'e|n 2
a .*. | & '1 ‘r?' ) o
R e
i "Jj Expressnon of immune relevant genes |

' J "-"';E &3
‘. 4 L = | !,r’ :

L




’ Repem‘ exper'lments 10 conflr'm r'esul‘rs (more ;

‘rhan 48 hour's)
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Expr'ession analysisi for " other dystér genes

using: real=time s RI PCR (52} ‘macroglobuline,
phosphatidylinosiitol 4=kinase; ...) -
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' Pvroducfi.bn of " | recombinant’s Pr'o.,’féins . for 5
candidate genes and ‘analysisfofs their biological -
Jactivities’

Selectiont  of "= oysier families presenting:
OsHV=1 resistance based on QIL mar'k_er's




Thank you for your attention




