WO 02/ 22664 PCT/ EP01/ 10679 ANTI GENI C PROTEI NS OF SHRI MP WHI TE SPOT
SYNDROME VI RUS AND USES THEREOF The present invention relates to antigenic
pr ot ei ns wien/vxes from Whit e Spot Syndrome virus, the usePOf/Eptie®eropr ot ei ns
i n vaccines, to vaccines on the basis of these proteins, to antibodies
agai nst the proteins, to the use of these antibodies in vaccines, nucleic
aci d sequences encodi ng them and use of said proteins in the manufacture of
a vaccine for prophylaxis and/or treatnent of Wite Spot Syndrone in
crustaceans, to vector vaccines and to diagnostic kits. \Wite Spot

Syndr o | ! rd d-wde. The
Vi rus Wééﬁéé%\%:‘ménge am) g crﬂg W@@gl\},lﬁ~@§%ég‘§#§here S
littl e g&BRE@F variation anong isolates (Lo et al, 1999). Electron

m croscopy (EM studies showed that the virions are envel oped and have a
rod to bullet shaped appearance of about 275 nm in length and 120 nm w de

with a tmlpréééﬁ@uﬁemﬂm@%s&baﬂ rifsrotdiicdFRE@REMAFhite\BpSBynbRIes | OSt
their envel og@ have a crosshat ched appearance and a size of about 300 nm x
HES

70 nm (\WHgt abiapse protedns in vaongs, toryacsings on e hasiHefdhergrroteing. nucl ear
local i SEMZ Bﬂr o da‘irfa*t mérpgggg@nﬁ%hé ud &1 th@éﬂ éHt%B@iB& .rp&ac%@yl Miieidises in

i nsects I nal |y, been classified as an
unassi greei saqubmescﬁncpweg B bod Lse @fa:‘@ld mratwns)m @hEr faﬁ%lkaCtéte eflavaceiggl) hence

Bacul ovi PUdCR A Ep GEeh G SRS BY foro R GReal BRI, oy | <

no |0ngeﬁacan@£amcetd>dla1grtmst|dnkl$ famly (Murphy et al., 1995) due to | ack of

| | he ded |
e ool S50 e Vi PSSV P BB R DD AR DA B 0 o
1997) Mu@ Wh bealde Rbst R arforydriistaeshnsi{Fiegs, mrs ead mmé islititet garietiy | among

shrinp. The disease is characte jte s he .car

appendag@satgianang isplateg{ko et %ldﬁé%sﬁ %8?’%}%’{1‘05}?0 ‘é‘% ?qsﬁts of the
shrimp. {BGiibhé st @rﬂ/e%éa BRg h&b@é\/rooﬁtb@uﬁet@hah&i Begeayarradt abélﬂWd nieduct i on
in food consunption and with 3 to 5 days ese shrinps die. An outbreak

of WSSV ihdength arsd HBoy wids with ajtail-ikeeaappa r3} OB epe NW%@GPS”S which

have lost their envelope, have a crosshatched appearance and a size of about 300 nm x
70 nm (Wongteerasupaya et al., 1995). This virion morphology, its nuclear localisation
and its morphogenesis are reminiscent of baculoviruses in insects (Durand et al., 1997).
Originally, WSSV has been classified as an unassigned member of the Baculoviridae
family (Francki et al., 1991) hence the virus has been referred to as Systemic
Ectodermal Mesodermal Baculovirus (SEMBV) or White Spot Baculovirus (WSBV). At
present WSSV is no longer accepted into this family (Murphy et al., 1995) due to lack of
molecular information. The double stranded viral DNA has a size of well over 200kb as
derived from restriction endonuclease analysis (Yang et al., 1997).

An outbreak of WSSV in cultured shrimp causes mass mortality among shrimp. The
disease is characterised by white spots on the carapace, appendages and cuticle and
reddish coloration of the hepatopancreas of the shrimp. The infected shrimps show
signs of lethargy and a rapid reduction in food consumption and within 3 to 5 days these
shrimps die. An outbreak of WSSV leads to heavy losses in the industry of cultured
shrimp and as a consequence there is a strong need for vaccines that can protect

against WSSV infections. The identification and characterisation of major WSSV
o
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shrinp and as a consequence there is a strong need for vaccines that can
protect against WSSV infections. The identification and characterisation
of maj or WBE/2266NFI RVATI ON COPY WD 02/ 22664 PCT/ EPO1/ 106 7BCT/RP@ro6m™i ns t hat
can be used in such a vaccine would provide the neans to devel op such

vacci nes. Two genes have been isolateg and identified as vpl9 and vpl3,
coding for the respective proteins 13 (13 kDa) and VP19 (19 kDa) due to
their nolecular weight estimated fromtheir nobility in Coomassie
Brilliant Blue-stained SIDS-PACGE gels. VP19 is an envel ope protein,

wher eas . | | ' : 1.0 f,r ane  of 19
conpri sgf\éé?%"é%ﬂ{r?ﬁg?%g??‘é%gﬁ?s%g%o‘}\%ﬁ%abﬁ@E&W@'@%@%ﬁ%ﬁ%geﬁl?ﬁs? e \égduced
am no awactirssquence consisting of 121 am no acids (separately depicted as
SEQ I D 2) . The open reading frane of th ene 13.co | ses at | east
the 1861 W aenes PR Bseh SaR e et Redes TP W AP e e o
lnt[J)c:\BzcmeT iedtives [rb®ins viv/i%l@sa@apt ! ah%girggi(mkmdm Jamem rﬁﬁl@dﬁ&%ti fown i n SE'Qd
: variants of  pr I n re_found, one havin e_ani no aci
sequenc@sﬁﬁqegtf@ﬂ‘ %ﬁ'r%@"ﬁﬁ%@orﬁﬁss%\{'\@"ﬁ 5[&‘5@?‘3‘0 59%*’41%5%%- YR&9 ani no
aci d seguaNemveltiil frbReh, WhelER VAI 3N a huciEbeapRicasiekin. TRY @pkh RthdRigPVi des a

means to produce reconbi nant vaccines to protect crustaceans_@ggai nst

i nf ect i &@ME Qf ypIBSIMPITsRS mc@ﬁéd?ﬁiﬁ@qusf@ BhNOfl Hegethgrowi @psid
protein ; . W i i jif ' wer e
f ound tgggli@éé’ﬁgf?'a Ig}e{'d},gc%quﬁgns%a%()ﬁs'tg ﬁ@‘cﬁ'&%ﬁ%%ggd%f& g%ﬁﬁﬁ%@&ﬂ\?gggl ne to
pr ot ect SEQ ixNEcaihbe apern resdingrifasts dfdhe gena vo ASBSMpriseeaticastiting 18 d

et et SASP gy Y TONEE SRR SRl BlS BBt o0
t echnol &P 3toeniphisimgease anina duidsewence/SHwn iniSE@INOCdanwbeaddttabhed, whi ch
ot ot of néraah el eels o ae PTG HE SUBRARE SvabenRderltp SIS RO
cr ust aceaBfd adstges Varidit @alihg thecdmiMba¥id sequence depicted in SEQ ID NO 5.
The present invention provides a means to produce recombinant vaccines to protect
crustaceans against infection with WSSV. The envelope protein VP19 and the
nucleocapsid protein VP13 of WSSV which have been identified and characterised were
found to be suitable for use in the manufacture of a subunit vaccine to protect
crustaceans against infections with WSSV. The cloning and characterisation of the
nucleotide sequences of the present invention provides for the production of these
proteins of WSSV using recombinant technology techniques. In this way, WSSV
proteins can be obtained, which are substantially free from other WSSV proteins. The
isolated WSSV proteins can be used to manufacture subunit vaccines to protect
crustaceans against infection of WSSV.
The proteins of the present invention are especially useful in marker vaccines. Such
vaccines may comprise e.g. only VP13 and/or 19.
Alternatively the nucleotide sequences encoding the proteins of the WSSV can be used
to manufacture vector vaccines to protect crustaceans against the infection with WSSV.
The nucleotide sequences of the present invention can furthermore be used for
diagnostic purposes, for instance to detect the presence of WSSV in the field.
Additionally},' ‘tﬁe WSSV proteins of the present invention can be used to produce WSSV

specific antibodies. These antibodies can be used to produce WSSV vaccines for
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The proteins of the present invention are especially useful in marker

vacci nes. Such vaccines may conprise e.g. only VP13 and/or 19.

Al t er nat iweby226he nucl eoti de sequences encodi ng the prot ePOFERI/WOB® WSSV
can be used to manufacture vector vaccines to protect crustaceans agai nst
the infection with WSSV. The nucl eot de sequences of the present invention
can furthernore be used for diagnostic purposes, for instance to detect
the presence of WSSV in the field. Additionally, the WSSV proteins of the
present invention can be used to produce WSSV specific antibodi es. These
ant i bodi es.: . e [ CCPY WO
021 22000 Bl LR/ FRED 8" EhyRleBesr THPANKARE R Sissle b EToSh

ant i bodp@possnsuwhss the deteetibrf dfWaSH dnossiaceanmuorpntiediekdich as t he detection
of WSV in crustaceans or in the field. Thus a first enbodi nent of the

i nvention provides for an antigenic protein of WSSV that is suitablie for

| muni sThgs & fikss babedinintgbths Sivelisibrotides foran antigenineroteti of Wegvethate  t hat

is at | east 70 % honol ogous to the am sequence, as depicted in SEQ

D o B aultaey oI dsieesand SeBme eSSy e e EA e PR 5 of

sai d preqgisht |eelsﬂ7@ fypﬁ@ﬁw%g&@b &Qﬁ@hmtdaeambﬁ@@és aﬁile@té&m $EQ3pch WsSV

proteins that have 4 ﬁguence honol 09 of at |east 80 % preferably 90 %
e Od

nore prbeRaBEQR @EN‘% Fed NQ anb Woﬁén'ﬁf@@ﬁ%ﬁﬁ@ésﬁlg PERipiNct ed i n

SEQIDNO 2, SEQIDNO 4 or SEQID NO 5 and to imrunogenic fragnents of
such proteins. Even nore preferred is a honology | evel of 98% or even 100%
The | evi a pfefgrest form, therentbogimerrelates tresuahMVRSY prgteivstirat haverput er program

"BLAST 2 _SE N y o b f be found
ot S SETOR PRy B AR Ry iehatly 8954 Fore Brefétibly ool Aonfeiby Py, {

pr ogr antd me'ﬁaﬁlh@aad/&eqd'atoem\depld’édonﬁﬁa_m NedAcSEGHVBIO:M or3HEQ D NQ:et t er s
174: 247-250 3 l\/bfl LIJ P q rr62" Parameters used are the
def aul t 5@.395 @pg genic ragmen SO such proteins

Even more preferred is a homology level of 98% or even 100%.

The level of protein homology can be determined with the computer program "BLAST 2
SEQUENCES" by selecting sub-program: "BLASTP", that can be found at
www.ncbi.nlm.nih.gov/blast/bl2seq/bl2.html.

A reference for this program is Tatiana A. Tatusova, Thomas L. Madden FEMS
Microbiol. Letters 174: 247-250 (1999). Matrix used: "blosum62". Parameters used are
the default parameters:

Open gap: 11. Extension gap: 1. Gap x_dropoff: 50.

It will be understood that, for the particular proteins embraced herein, natural variations
can exist between individual WSSV strains. These variations may be demonstrated by
(an) amino acid difference(s) in the overall sequence or by deletions, substitutions,
insertions, inversions or additions of (an) amino acid(s) in said sequence. Amino acid
substitutions which do not essentially aiter biological and immunological activities, have
been described, e.g. by Neurath et al in "The Proteins" Academic Press New York
(1979). Amino acid replacements between related amino acids or replacements which
have occur‘réd frequently in evolution are, inter alia, Ser/Ala, Ser/Gly, Asp/Gly, Asp/Asn,

lle/Val (see Dayhof, M.D., Atlas of protein sequence and structure, Nat. Biomed. Res.
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Open gap: 11. Extension gap: 1. Gap x_dropoff: 50. It wll be understood
that, for the particular proteins enbraced herein, natural variations can
exi st betweemiendi vi dual WBSV strains. These vari ati ons negTEROId®ATNSE r at ed
by (an) amno acid difference(s) in the overall sequence or by deletions,
substitutions, insertions, inversiong or additions of (an) am no acid(s)

I n said sequence. Am no acid substitutions which do not essentially alter
bi ol ogi cal and i nmunol ogi cal activities, have been described, e.g. by
Neurath et al in "The Proteins” Academ c Press New York (1979). Am no acid

repl acepp, WRLHRSRND2Eat888 AB). B0 s@5H1 0. Bthef ﬂk@%ﬂg&.t@@@.}]&na&e

occurred frequent|y in evolution are, inter
Asp/ G y Aspi&iu, AdwSer, | Al/Rdy, AlalElr, Be Am,,AIM/ai Thvﬂ?hewlajPr Lys/&rg Lseldiaence and

3 L‘sﬁﬁ,zigu@@?‘%ndnékﬂ@%‘ﬁ%%%fﬁ%%%Oﬁg%‘c‘ng‘%e%’aﬁﬁd%?é"aﬁﬁ pt el

sEb/st |h t u’tethlmd/sfor rapidjami/ semnwapmtelmmomensoﬂsab&qzzw14135'411441 Sl@lsﬁd Aaind hAI aNal ,
T P P Al B t

i m[ or n:fj?@f:f%mmr Prﬁh X r%@@?'@B‘Y t?fg‘g%‘?rb ggcﬁ@tpﬁ@alnp%u% aﬁeéﬁ@nsenls?t i ve

pr ot ei nsﬁwroh§©ﬂthé%3(em(a¢y emboditdi s ok 4id invéAtitn) asanell aé%ﬁdtiﬂih@l ng the
functional simlarity between honol g%ous &rotel ns. Such amno acid

subst i tG?Y'B@\g""@F'O'?Sr@dé‘?(éﬁﬁﬂW R MR TR BoRgrol the laveniipa 36ileny asibevel | as

vari ati eating@rotBths e ﬁét'é%@ént?dﬂ?éﬁéctéd‘ﬁﬁhéw aRfgeRictorWhilthBgdrdie scope of the
invention aslong as the resulting proteins are not essentially affected

i n thei prepertiegeni ¢ or i nmunogenic  properties. This explains why WSSV

Pr Ot &1 NSRS Wy & s’s{vﬁprb{évrf‘srg BRtind B3fe InGYURHCALH RBlatel it o0t 11 €1 ¢

I sol at es, Fave Iev S e st representing
t he sanﬂ:f(mrmtéeld mlatlas tmey qurm‘mydbwga; obébath Z@%cwbﬂe stilliregresatiinge

‘o | W el PRI SnE e RNEEAALL ARG, Poteln scoor o Lo the
r espons qhag@vagdtions i tae aimdmo adid bedhBBue of a adartéleamieiagad:ordMgudnmecl i ni cal
mani f eStﬁavteln’Rgns th%]; sttlllhp?owge g%trcl)tglﬂ capgble of inducing an immune response against
infection with WSSV or at least against the clinical manifestations of the infection are
considered as “not essentially affecting the antigenic or immunogenic properties of said
protein”. o
When a protein is used for e.g. vaccination purposes or for raising antibodies, it is
however not necessary to use the whole protein. It is also possible to use a fragment of
that protein that is capable, as such or coupled to a carrier such as e.g. KLH, of inducing
an immune response against that protein, a so-called immunogenic fragment. An
“immunogenic fragment” is understood to be a fragment of the full-length protein that still
has retained its capability to induce an immune response in a vertebrate host, i.e.
comprises a B- or T-celi epitope. Antibodies raised in a vertebrate host are very suitable
as passive means of vaccination in shrimps. At this moment, a variety of techniques is
available to easily identify DNA fragments encoding antigenic fragments (determinants).
The method described by Geysen et al (Patent Application WO 84/03564, Patent
Application WO 86/06487, US Patent NR. 4,833,092, Proc. Natl Acad. Sci. 81: 3998-
4002 (19841)",' J. Imm. Meth. 102, 259-274 (1987), the so-called PEPSCAN methodisan - -

easy to perform, quick and well-established method for the detection of epitopes; the
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considered as "not essentially affecting the antigenic or immunogenic
properties of said protein". - - \Wen a protein is used for e.g.

vacci nat ivooopesposes or for raising antibodies, it is hoReVEPIINOG79
necessary to use the whole protein. It is also possible-touse a fragnent
of that protein that is capable, as guch or coupled to a carrier such as
e.g. KLH, of inducing an imrune response against that protein, a so-called
i mmunogeni ¢ fragment. An "imrunogenic fragnent” is understood to be a
fragment of the full-length protein that still has retained its capability

to 'ndU%rrﬁuﬂolbﬂ’@ylﬂﬁnfp%ﬁﬁméﬁlohéloﬁthé‘?)Fét@lhr?ﬁ@m@%ﬁ,ls st workPWREiah@Ssd B- or
T-cell epitope. Antibodies raised in a vertebrate host are very suitable

as passisueh welgown toman skiled rihe artsHis (gyapiriorl) methed ismapaeiallysuitableet y of

t echni [

ant 1 gents b SeteBH SRTERL CocRBE Ao iihe Yoqdihor EORTERNS ofORBHI 49. .
(Pat ent phptpini carthputer MGoBNMB 266 dble atesignaté\ppedifcatrotein mmﬁ@wﬂm US Pat ent
NR. 4,833,092 Pr Acad. SC 98- 4002. 4 nm Met h.
102, v dmisnopelsalhsmepaht iBhes o hessis AR ottt APoLsy e tor m
qui ck angréwhdnt Qﬁth&iplto;sé‘s&damé mod knownt Tiee disteeditation adtheapiregipesis t he

CONFI RVATI ON COPY WD OZIZﬁ%G%PCT/ P 1/ 0679 5.1 oI oqgi cal | |rrportant

r egi ons b@eeqd AR agogNaion ¢ & JRsPrding o dc@

wel | - knqpmyd RaffBitask st 28 3824813%29'(198133%& ﬁ@raabénc%w %trd&@r@@dﬁécﬁs es peci al l'y
suitable for the detection of B-cel I t opes. g(ven t he sequence of

t he gen@%@émltﬁ@fﬁhﬁndﬁ%ﬂ‘@ﬂﬁm\%ﬁﬁﬁt nzgn’@&gyﬁﬁ nﬁ5 4% (1987227 Ugesi gnat e
speci fi (Pa?érﬂtﬁ%]dﬁ fd@@lﬁ@éﬁ Spi goﬁeé Bﬁ) iR SrlieRb! dbnh TRQLABAceaY t opes on

the basi's equent and/ or structural agreenment with epitopes
that ar e:onmutdcmﬂwthe ﬁlda)f(mrmfmymmrdhpmlfc'tv petedon Ffianes 238, 168sH W¥20n a

nmb
(Proc. 16880 2adli PEEt S lout B sTES bPIohG afef A chlihaed VBRRAETOMRETE e
aspect s inagtenridi argcdmmEh prineiples:FEsteaim 9 268:242-@ €91 )nGEndyhall aygMalana 45- 148
]g rlggn hgerﬁgieggsﬁ %%tnggt%é’ 1%%6’-1]0%5)(1 95;'-7_) CLel 1Jor a?e\}léw SPackhl 10l 5%5@2)13 e predicted

Berzowsky for HIV—epltopes The FASEB Journal 5:2412-2418 (1991).

\‘\
Another embodiment of the invention relates to vaccines capable of protecting shrimp
against WSSV infection, that comprise an antibody reactive with a protein or
immunogenic fragment according to the invention as described above, together with a

pharmaceutically acceptable carrier.

Still another embodiment of the invention relates to vaccines capable of protecting
shrimp against WSSV infection, that comprise a protein or immunogenic fragment
thereof according to the invention as described above together with a pharmaceutically

acceptable carrier.

Still another embodiment of the invention relates to a nucleic acid sequence encoding
an antigenic protein according to the invention, or an immunogenic fragment thereof.
More partlcularly this embodiment of the invention relates to a nucleic acid sequence
encoding an antlgenlc protein or an immunogenic fragment thereof comprising an amino

acid sequence as depicted in SEQ ID No.’s 2, 4, or 5.
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conputer with the aid of Berzofsky's anphiphilicity criterion (Science 235,
1059- 1062 (1987) and US Patent application NTIS US 07/005,885). A
condensedw@useahew i s found in: Shan Lu on comon pri nci pPCEEPOITIOb9ech 9:
238-242 (1991), Good et al on Malaria epitopes; Science 235: 1059-1062
(1987), Lu for a review, Vaccine 10: @-7 (1992), Berzowsky for

Hl V- epi t opes; The FASEB Journal 5:2412-2418 (1991). - - Anot her enbodi nent
of the invention relates to vaccines capable of protecting shrinp against
WBSV infection, that conprise an anti body reactive with a protein or

| MUNOg eréferablyd HERRIcIEAE 86Hd Sbd\Bnte hbd er EdivsHkh Bk SUERECAd BEstedRY e,
together with a pharmaceutically acceptable carrier. Still another

enbodi mBEQ B NOHGOr i beTPerPciés BIGRDTe SoaRicRs SiaBApiYING AT pblect | ng
shrinp aadddiv] thiHRY M Rskfile! SHine ddtiice§ QM &5 Se Hééhﬁbdétg;e'cw()gem C

fragment thereof according to the invention as descri above toget her
wi t h a gheedingthetG-taaming! andwrAdithiesidyar It mest besinderstaebthabior rebmuaposent of t he

i nventi ; ' ' SE% ' i genic protein
accor di %Sthis?h?%rﬁi%ph@gl%ﬁ%&% %oﬁegﬁésﬂ%nggggﬁ%&?rgg‘gm oYt qtg?ﬁ%f . Mre
parti cukaquenceddspietetda BEEND NO1 bh8ELNDEWD i3care risbatithin the seopruciiteé c aci d

Copr | ST dhe Rserp oLl BLPa Puibos of e MPBEN s B bey o 5.

CONFI RVAT leebt 7008 Yor¥ferably 28% brhoR(Prefaribly 80% 7 8vertmblieairefeadbly85% Ndighnyc! ei ¢
aci d sequence has or conprises the secl,uence as depicted in SEQID NO 1 or

d
3. The PEAIpERd ARPUSIRIG 3EY PERHEDERR RIRL BRVeseqrench hamaleqy wWitdhes8aHeNcsRicodi ng
the fi r%PiMeG%iswlmmoth@r_ se0atteskt 80% Ao PréfeffugaIge up to the codon

encodi n he C-termnal amno acid residue. It mist be understood that for
the pur logigs effi&%i anpyan i18A%RIe Peertmars Rrefesi§dences t hat have sequence

honol 093{:0\“‘:%2}3&88% &fﬁﬂgﬁp\féﬁﬁorﬂfé&uﬁﬁ hdriol s'd@té}ﬂheﬁrbg%%ap%mw 3 are also

wi t hin the scope of I nvention. The sejuence honol ogy r € purpose
of t hi s nunieetidea sequesce ofisfedsst with the ¢asresponding part of the sequence depicted in

SEQ ID NO 1 or 3. For the purpose of this invention the percentage sequence homology

is defined as the percentage of identical nucleotides between the compared sequences.

The level of nucleotide homology can be determined with the computer program
"BLAST 2 SEQUENCES" by selecting sub-program: "BLASTN" that can be found at
www.ncbi.nlm.nih.gov/blast/bl2sea/bl2. html.

A reference for this program is Tatiana A. Tatusova, Thomas L. Madden FEMS
Microbiol. Letters 174: 247-250 (1999). Parameters used are the default parameters:
Reward for a match: +1. Penalty for a mismatch: -2. Open gap: 5. Extension gap: 2.

Gap x_dropoff: 50.

Nucleic acid sequences having sequence homology according to the invention can
easily be isolated with one of the sequences depicted in SEQ ID NO 1 or 3 or with
fragments of this sequence from closely related WSSV strains using routine cloning and
hybridisation techniques. For this purpose hybridisation is carried out under stringent,
preferably highly stringent conditions. Stringent hybridisation conditions are understood
to be washing conditions of 1 x SSC, 0.1%SDS at a temperature of 65°C; highly

stringent conditions refer to washing conditions in which the concentration SSC is being
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at least 70% preferably 75% nore preferably 80% even nore preferably
85% Highly preferred are nucleic acid sequences that have sequence
honol ogy wd vin2zche sequences depicted in SEQ ID NO 1 or 3prof/Emti/loemst 90%
nore preferably 95% Honol ogies of 98 % or even 100% are even nore
preferred. For the purpose of this irmvention sequence honol ogy is
determ ned by conparing the nucleotide sequence of interest with the
correspondi ng part of the sequence depicted in SEQID NO 1 or 3. For the
purpose of this invention the percentage sequence honology is defined as
t he per p@eistidewaidsiCBRISSCAIThe wpbeld infledatiat siRRid hdtdetomamoed) sequences.

The | evel of nucl eotlde .hono| o can be determ.n wth the conputer
prograrﬂn GEPRESH SP ASHOIRAKIES lﬁ&?%é?féﬁrf’f"?@‘sg’dgerﬁ}f’ﬁgga?ﬁs t‘]rBEﬁB‘??{f'C that can be
found age mwﬁnog@dm@éxhcagwr&&mh&@a #5is8laR! roribiddous nficlesfigr ence for
this program I's Tatiana A. Tatusova, Thomas L. Madden FEMS M crobi ol .

Let t er ssaquencemfopother $98105.. Par aneters used are the default _paraneters:

Revvagd ;\q{ cRid 4L PRkd ¥, esO- EXtension
gap:~ 2. éap'cx_cﬁo@gﬁ?e @%ﬁﬁu @?ég%%%&ﬂ%ﬁ@%gg%o&%%%g sequence honol ogy
accor di depitted im8EQMDEN® il 3catodems ptojeib bavisg awatnaweit seqenod wWhivh

sequences de SE
eSS ores o EE ARy U Pl e AR BBl B e
t echm aNess 2,Fgror Bhvkergby pense\ltbgahomsdms atbtl eseemtmlly affectdine amttgeumd:er stringent,

preferably highly s e tions. Stringent hybridisation conditions
are undé?%k‘ ”'CtRSO‘Efé*?n‘g%f'Ijﬁar‘ig ditions of 1 x SSC, 0.1 %SDS at a

tenper atrhg gy mﬁ%m@beﬂa}rmng & the MRAtiorcedtdhd bistamet efastaridardweisbhdrgical
conditions in the concentration SSC is bei hg CONFI RVAT| ON COPY WO

02/ 2266 FoRtTn BPO purifpetion methogaer theyicaRbedserared X'a§§aera*rf?€°§’8@@m i
| nf or m&éc‘ﬂﬂe@@f Yl fiRleoRGe ﬁ@ﬁ?é@éﬂcﬁrdlﬁd‘ﬂ&ﬁ@frﬁéﬁt‘?bnsé?e%%rticglaﬂ?qU' re

exclusion o roneously | I ed bases. The specifi sequences
di scl os et ibe «sed foethe sertinijnant erpdustiansef| B8V Hsetaing gaipstantiallyeers de

from other WSSV proteins. The nucleotide sequences are incorporated into a suitable
15  expression vector capable of expressing the proteins, transforming a suitable host cell
with said expression vector and culturing the host cell in a suitable medium. The -
expressed proteins can be isolated and purified from the cells or the medium. Suitable
expression vectors are, amongst others, plasmids, cosmids, viruses and YAC's (Yeast
Artificial Chromosomes) which comprise the necessary control regions for replication
20  and expression. The expression vector can be brought to expression on a host cell.
Suitable host cells are, for instance, bacteria, yeast cells, insect cells and mammalian
cells. Such expression techniques are well known in the art (Sambrook et al., Molecular
~ Cloning: a Laboratory Manual, Cold Spring Harbor Laboratory Press, »Celquring
" Harbor, 1989; King and Possee, 1992). | -
25 SRR
In addition, the nucleic acidwsequencesr eecording to the invention can be used to
manufacture a vector vaccine to vaccinate crustaceans against WSSV infections. A
vector vaccine is understood to be a vaccine in which a live, attenuated bacterium or
virus has been modified so that it contains one or more heterologous nucleotide -
30  sequences inserted into its genetic material. These so calied vector béCteria or viruses

are capable of co-expressing the heterologous proteins encoded by the inserted
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sequences fromother strains. 5 A nucleic acid sequence that has sequence
honol ogy with one of the sequences depicted in SEQID NO Il or 3 encodes a
protei n ve@bngeesdh am no aci d sequence which conprises al per/apoions7conpar ed
to one of the am no acid sequences depicted in SEQID No.'s 2, 4, or 5,
whereby said alterations do not essegially affect the antigenic or

i nmunogeni ¢ properties of said protein. 10 The WSSV proteins according to

t he invention can be obtained via standard bi ochem cal isolation and
purification methods or they can be prepared via general reconbinant

t echnol agyeotides Thug irea ot pgctahe ewvenitarosrdvidgs foo atveetor naeied fonuse e

particul arl suitable to used far the reconpi nant producti pn of WSSV

pr ot ei n'é.Pr axﬁirﬂrit@aﬁ?e'?troggvmﬁr tgﬁ"ﬂ‘i!?”\%@?%%&?@?%%&mﬁrﬁ@%&eeoti de

sequencaerbRd e L tr@slahd b harsadelifiddl BcddptXPEfE6r, Mwhies b4l capabl e of
the proteins, transformng a suitable host cell wth said

expressing 1 : n. . a Sl ¢ .

expr es sb%fgeﬂ?e@’tw Hs 8ag been Madifiag t@ AAMPIESLIN {8 IORNG (S HAIE(IRR6IE MREBICIm  The
expres Sﬁﬁ% ﬁ&%@ﬁd@&@@ﬂc&%f‘tﬁ@b%@ﬁt ih BN SHrinflinfd i Wibes &l IRec PRt he

medi um “Suitable expression vectors are, anongst others, plasmds,

cosm dsproducaise snrantbloghel segpeoss not oyt agdingt dhe igHnwagsosekiewairen Bonmpri se

t he necessary. tr i 0 epl i caty in. The
expr ess?IB?l 39%'8%:@66 g@%u@(g&bﬂ? uagr{?tc{ftﬂﬁ)e @Jf() Eeﬁgégﬁgﬁgnqg@ﬂgaﬁ&%ﬁ%% Sui-t abl e
host cehdiditiciatly clbaed intsthend¥C. bacteria, yeast cells, insect cells and

manmal i an cell s, ch expr.ession, t.echni gu are | | dnt art

( Sanbr oBR 2BEX@MPle %P%@UP'QTF?S%JIOBH?H% su ??%E”E’F’a%gk\yﬂﬁ%ﬁ’ﬁ@?’%&ﬂ‘& %gri ng

Har bor Labsiat@ey i @see. (Sindsh, SOT &i., NS hevelophihls inHlartneand Possee, 1992).
25 In addition, the nucleic acid segu%es ac&g dh&g{ toﬂﬁg’fe i nventi on can
be usedBiatechpalRay.dt B3S08, 5t L1653/ FBE MY APy aCBPRHTEST ¥@%ans agai nst
WBSV i nf,gé‘éi ons. A vector vaccine is understood to be a vaccine in which a
live, attenuated bacteriumor virus has been nodified so that it contains

one or AisoelLREtvirusssogavbe haed avaivey ol a_@&ﬂl”@?ﬂ:@§ NUASISRCILSSHERCS 1N genet i ¢
o e aarbBES SRR A KIGLAL BACEH @ vallol Herathus i@ ctanabiare
ToRGTheE h 0g d by t

co- exprgs etero ous protelns ‘encode he i nserted

15 virus, both belonging to the family coronaviridae.(see e.g. Spann, K.M. et al., Dis. Aquat.,
Org. 42: 221-225, (2000), and Cowley, J.A. et al., Dis. Aquat. Org. 36: 153-157 (1999)
for the virus, or Enjuanes, L. et al., p. 28-31 of the Proceedings of the ESVV, Brescia,
ltalia, 27-30 August 2000 for live recombinant carrier qql:orla viruses).

| \

20  The technique of in vivo homologous recombination, well-known in the art, can be used
to introduce a recombinant nucleic acid sequence into the genome of a bacterium or
virus of choice, capable of inducing expression of the inserted nucleic acid sequence

according to the invention in the host animal.

25 An ‘alter/ﬁative and efficient way of vaccination is direct vaccination with DNA encoding
the relevant antigen. Direct vaccination with DNA encoding proteins has been
successful for many different proteins. (As reviewed in e.g. Donnelly et al., The
Immunologist 2: 20-26 (1993)). This way of vaccination is attractive for the vaccination
of shrimp against WSSV infection. Therefore, still another embodimez?t of the invention

30 relate to vaccines comprising a pharmaceutically acceptable carrier and nucleic acid
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SUBSTI TUTE SHEET (RULE 26) WD 02/ 22664 PCT/EP01/10679 8 nucl eotides. Thus
in a fourth aspect the invention provides for a vector vaccine for use in
pr ophyl awea ope2664 eat nent of White Spot Syndrone in crust aB€BEBOICORTY i Si g a
live attenuated bacteria or virus and a pharnaceutical acceptable carrier,
in which said bacteria or virus has deen nodified to conprise inits
genetic material one or nore of 5 the nucl eotide sequences of the present
invention. Shrinp infected with such LRCs will produce an i nmunol ogi cal
response not only against the inmunogens of the carrier, but also against

t he i MuengeBes epadirg protdie apeartiag nd the irﬁ\mrntmdﬂbclhwrmln&)ggﬁl&ertdgﬁwe@me is
.additi naII iﬁg’?d into the ‘_ . Aﬁwgn npl e of bacterial LRCs,
bact er| hor BEMG"SEn§ G PRSI ﬁ?{"Prﬂ?etst‘r'&hé‘PF'e'Cﬁ‘f’dc%l"‘fﬂ“&f‘?‘?sact ively

be used. (S| nger, J.T. et al., New Developnents in Marine Biotechnol ogy,
p. 303-306, Eds. Le Gal and Hal vorson, Plenum Press, New York, 1998).
Al so, LREI anotherambrgimpet qidkeipresent igvaptionfelates insp Bioteingeeardingde the ¢ aci d

Sequenceyk foPudPaflacehl! - Viruses suitable for this task are e.g.
Yel | ow Hé/a@ﬁd\all PulsJ alngafe § F‘ Associ ated 15 virus, both belonging to the .

famly coronavi ri dae. (see e.g. Spann, KM et al., Dis. Aquat., Og. 42:

221- 225, %}herg%omn?énthéﬁen%n Pliates 1 e lﬁg'dg% prartif facgcﬁrduéﬁg 157

(1999) AP vVI'T Us ceedi ngs
of the EtéW\veBmeacﬁmrahe mamfaomnn@bfa@/aémgelﬁir caﬁzﬁﬁtlrfg)WSIS\Mafelcemwrbl nant
carrier corona viruses). 20 The technique of in vivo honol ogous

reconbi nation, well-known in the art, .can be used to introduce a

recoobi pPaRicciiE @edrain ?Qb ehesiagerRing &ah MeQstl @ goreierugfacean@idrasum or Vi rus
of choi ce capabl e of inducing expression of the | nsfe?é;_ed nucl ei c acid
sequencé r"aewcmdmg Q%"?H@'ﬁ‘iﬂ@rﬁ??'ﬁ?\erﬁﬁoﬁh efgageidas [Ranly SH6h A8 7Yl t er nat i ve

and ef figgh @ l%P%Y:o@c‘;n ‘Fﬁ\%n@ﬁfe? Wchiseris ﬁ%eﬁﬁ@@r@@%’? m?ap@abbs@y\ encodi ng
t he rel evan ant i ge Direct vaccination wt encodi ng, pr ot el ns has

been svmﬂdudlﬂ@bumy"ﬂﬁﬁ femenmbepy bensithasPalpamonidge Bxaily sSush@sdor Donnel |y
et at., elglr%ple Macrobrachium spp. or Palaemon spp.; lobsters including but not limited to

15  members from the Palinuridae and Nephropidae family such as for example Calinectes
spp., Palinurus spp., Panuliris spp. or Homarus spp.; crayfish including but not limited to
members from the Astacidae family examples of which are Astacus spp., Procambarus
spp., and Oronectes spp.; and crab including but not limited to members from the
Cancridae and Portuidae family, examples of which are Cancer spp., Callinectes spp.,

20  Carcinus spp. and Portunus spp. I
A vaccine according to the invention can be prepérea according to techniques well
known to the skilled practitioner and described for instance in Remington’s
Pharmaceutical Sciences, 18" edition (1990), eds. AR Gennaro et al., chapter 72, pp.
1389-1404, Philadelphia College of Pharmacy and Science.

25  Vaccines according to the invention comprise an effective amount of one or more
proteins, vector bacteria or virus according to the invention, and a pharmaceufcical
acceptable carrier. The term "effective " as used herein is defined as the amount
sufficient to induce a protective response in the crustaceans. The amount of vector or
protein will depend on the type of vector or protein, the route of administration, the time

30 of administration, the species to be vaccinated as well as age, general health,

temperature and diet.
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| mmunol ogi st 2: 20-26 (1993)). This way of vaccination is attractive for
the vaccination of shrinp against WSSV infection. Therefore, still another
enbodi newoet/2a6he i nvention 30 relate to vacci nes conpri SPOYER01/10679
pharmaceutically acceptable carrier and nucleic acid SUBSTI TUTE SHEET
(RULE 26) WD 02/ 22664 PCT/EP01/10679109 sequences encoding a protein
according to the invention or imunogenic fragnents thereof, or DNA
fragnents, e.g. plasmds, that conprise such nucleic acid sequences. Stil
anot her enbodi ment of the present invention relates to a protein according

to the [ 5 1 | [ Li | | rent of the
i nventi wng%n%raﬁ;%gg%gfeﬁﬁgﬁgg 1@? 6g§3’?@talgﬁ’r? r é‘%@*@pcﬁfgﬁ% gfro'?ﬁ&?dn ntion for
t he mannfose praferalgly dfto d 00 ugqiroteinfper aciovdh adn b uEE\N cadearfiviralngectot0 A vacci ne

ding to the i ti tect . t h
ahr 1 o AR RS EHLA ROE et B el etk R LR Bl Ty such
as for veyamyientbenised Bactdtia asdianRiccings cdli begisers verh effitlegiig Msddses OF

Met apeaeus spp. .  Drawns including but not limted to nenbers fromthe
Pal aenoff HY8 tp ARG padefiad as for exanpl e Macrobrachi um spp. or Pal aermon

spp.; | Bﬁbﬁma’baﬁéﬁsl#\i, Q&ohﬁt% ONA hetive&d0 4 AndS 0RNDIRA pef ARifal B R} | nuri dae

and Nephropidae famly such as for exanple Calinectes spp., Palinurus
spp., Puseflli dosesspp. or Homarus spp.; crayfish including but not limted to

menber s pks%aésegg;efh?;aggépggae chr{fiieWthgt;ﬁ;gEgﬁ%lé’forWQé (ﬁg gédpl%;nng%sgbc%s% gp.

Pr ocanbarus onectes spp. crab in ut not Ii’m'ted
t 0 menbthesinderdion tahe st€eleanidddy sialedichiy campidiblefsainh Ry forexamplessierdé whi ch are

Cancer spp.., | 1i necte . ' R p. A

vac i(? n e“%gq{b?agﬁﬁ'gaqugoﬁ §u1?eﬁ'§3trjm %Sgalé%{l&%{eapqu}gg?tgg reéajig'c'gé[ra%)ll’J %58{@@1 echni ques
wel | kpewbistapdtthelilkin additigr aeadctriecaveordinydo desiovéritied niayr cdnsisa otteri n

Rem ngton''s Pharmaceutical Sci.ences,. 18th edition.(1990 eds. AR
Gonnat o 8gitygs SUChrR e, SEEISerS AY-SHRSAS: PiREPSALIsnra bBoge. of

Phar mac g afle 8ju9RRS incRRic\RE Bid RSt (AMEE EalDGirium shies dryely) chdbreesTpr i se an

effective anount of one or nore . " .
non-ionic block copolymers, tocopherols, monophosphoryilipid A, muramyldipeptide, oil

15  emulsions, glucans, cytokines, saponins such as Quil A, and the like. The amount of
adjuvant added depends on the nature of the adjuvant itself.

Suitable stabilisers for use in a vaccine according to the invention include but are not
limited to carbohydrates such as sorbitol, mannitol, starch, sucrose, dextrin, and
glucose, proteins such as albumin or casein, and buffers like alkaline phosphates.

20  Suitable preservatives include amongst others thimerosal and merthiolate.

The vaccines according to the invention can be administered via injection, immersion,
dipping, spray or aerosol, or per oral. Preferably the vaccine is administered to the
crustaceans via immersion or per oral, especially in case of commercial aqua culture
farms.

25  For oral administration the vaccine is preferably mixed with a suitable carrier for oral
administration i.e. cellulose, food or a metabolisable substance such as alpha-cellulose
or different oils of vegetable or animals origin. Particularly preferred food carriers for oral
delivery of the vaccine according to the invention are live-feed organisms which are able
to encapsulate the vaccine. A very suitable way of obtaining this is to feed e.g. insect

30 cellsin which a protein according to the invention has been expressed, to live-feed

organisms. Suitable live-feed organisms include but are not limited to plankton-like non-
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proteins, vector bacteria or virus according to the invention, and a

phar maceuti cal acceptable carrier. The term"effective " as used herein is
defi ned awovhzmeahount sufficient to induce a protective PEFERNEW6TIN t he
crustaceans. The anount of vector or protein will depend on the type of
vector or protein, the route of adn1qhstrat|on the tinme 30 of

adm ni stration, the species to be vaccinated as well as age, general

health, tenperature and diet. SUBSTI TUTE SHEET (RULE 26) WD 02/ 22664

PCT/ EPO1/ 10679 10 In general, a dosage of 0.01 to 1000 pg protein per

ani mal , %@ﬁ& grfﬁg féegt?r p“é}erségglfrgemb ?RB{uf@f’aea\%Wa Db e A, ﬁ@r I otein per

ani mal n-case viral vec vacci'nes I n ge a dosage
of 10A3pteferiddAs thef brinepdhaiquweAff@niaispg uni ts) per animal can very efficiently
be used. Bacterial vector vaccines can be given very efficiently in doses
5 of 1073 to 10A8 bacteria. For DNA vaccination, anmounts of DNA between 0.1

and 10 pge PRYeiReEcAMING to REEnVeRTion carsied tddd fdomes)rod%hﬂomamuibomakl y
acceptable carriers that are su

r di
e % nvBring 17 ganera fesmicsen e hrap dBREUIonS” BaRSSSiR I BREad FL o

exanpl epsh& I?é bR Js%d‘f@bﬁfducé %bécﬂfb masBtRMabaitibbiies sArtelied acedrting ito met al
phospha? ) al cohol olyols and the like. In addition a

vacci netrwuomnﬂlpngan be{pr@ar@d/emordm andagh facBiqees ErocedifstPhes such as
ad] uvan[rﬁ ﬁ%ﬁg an lrﬁﬁ ag Gk WAk iptEihs an@bﬁﬁ@&l}'f% 'fdf%%le%ﬂ% Qﬁﬂ%ﬁ&amassu' tabl e

adjuvan5| not Iimted to alumniumsalts or "gels,
Car borTEpmducmgrpmteumspeblhomonoolpmuam’ebcstleaa)‘e(wlﬂémgws in ﬂmmﬁﬁ@%fﬂﬁoryl lipid A

| d t h
oot T4 SihEReicdGan BLer. @sf e Pdrocdlsd i unSUa R R RonBRBRTIMSEAL! D, &5
Of t he  Adinis 286, pg. &e:&f4979|315a8teenbaladerd gtsahr Bof. (BIOILE@ i19, pp.ViR5cide accor di ng
to the!invention inclu

h
sor bi |Ht ol199%a A he PBﬁa'negtaé\i'E?AJ'e% mey b E"'ﬁ?@)&? pliaﬁnosg atobd ?qﬁgﬁgge"g{/ﬁ'? o%gf ns ai uch
as al bugkiy Hho B8REl e pPe¥énbel bf WSSV ih e erlikiatéans. Phosydiedtiee sequences

according to the invention are also suitable for use in diagnostics. Said sequences or
15  fragments thereof can be used in for instance PCR technology to detect the presence of

WSSV in the field, or in the crustaceans.

A diagnostic test for the detection of WSSV is e.g. based upon the reaction of DNA
isolated from the animal to be tested, with specific probes or it is e.g. a PCR test based

20 upon the coding sequences for the proteins according to the invention or based upon
nucleic acid sequences that are complementary to those coding sequences. If nucleic
acid molecules specific for the WSSV proteins according to the invention are present in
the animal, these will e.g. specifically bind to specific PCR-primers and will subsequently
become amplified in PCR-reaction. The PCR-reaction product can then easily be

25  detected in DNA gel electrophoresis. PCR reactions are well-known in the art (see
reference below). The nucleic acid molecules can most easily be isolated from the
hepatopancreas of the animal to be tested. Standard PCR-textbooks give methods for
determining the length of the primers for selective PCR-reactions with nucleic acid
molecules specific for proteins according to the invention. Primers with a nucleotide

30 sequence 6f at least 12 nucleotides are frequently used, but primers of more than 15,

more preferably 18 nucleotides are somewhat more selective. Especially primers with a
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20 Suitabl e preservatives include anongst others thinmerosal and
nmert hi ol ate. The vacci nes according to the invention can be adm nistered
vi a i nj esvo®on226b4mer si on, di ppi ng, spray or aerosol, or PET/EBIAI0679
Preferably the vaccine is admnistered to the crustaceans via inmrersion or
per oral, especially in case of commgscial aqua culture farnms. 25 For oral
adm nistration the vaccine is preferably m xed with a suitable carrier for
oral admnistration i.e. cellulose, food or a netabolisable substance such
as al pha-cellulose or different oils of vegetable or aninals origin.
Particu Y. aCCI ne
ecor di ot B R R BBy RS0 pl e (bR ok S
encaps uP@Reetliriqueacre egtensively deseribed ib(Diefienpach &dbeksler RER nﬂnsers,sa t o f eed
ct,.30 cells d according to the invention has been
express%ﬁ rafQly ) a?éée%“%rég%?’éﬂsﬁqgéﬁ abI e live-feed organi sns include
but ar eNoékiclacii rheldctiles phaliiigean WS Seprotein aﬁtdBﬁﬂ'g TURE irBldRldn ¢pdrs i16) WO

02/ 22664 PCT/ EPO1/ 10679 11 sel ec fil s . preferably nenbers of
Rot 1 or HoSAPUIRF acLepHES TARd S gl o7 2t LE FeRoR] R FFP s ohri
Artem a pferatl VQBPé\RithBI% prefefdbil 2@ 22025, VBE B5'6e A0 hatlestiies rethasedef of t he
productlon of “anti bodi es, 5 using t he general t echni q% s avai |l able to the

pract i t Pefesenee wheeein the Rycleiy agid F‘H’!ﬂ"y'eﬁr‘i’é paps Bererhiavgrdt ISt A0 o pr oduce
speci fi gy rggl'aggcor Sill\e A4 96 SR quéiieh RAUEhRE AR SEEINEO: @ or B alti¢Rid | ON can

be prepar to standard techniques. Procedures for i munising
ani mal sacig sgquenoeéhw1$ hompplementasy W%Q}@@@ﬁ?@@@%ﬁs §éP'§@E’|“@)§E@f|Dnybr| domas
pro e| n | 14 FBlblechi WQ the art
( seg(jJJ a%ltli&gérégéﬁoggﬁ%f cf@aﬁ ‘curr erfr%lrtaeg{%Ct| ocoles(,3 [ Qﬁ Unol ogy
1992 Kbblu%d a8 gritdetssih FIGR-reddtions i om o pph ameahmamourltgsmuclsp@@tdtiaaker s et

be’ it i | PaeendePaleips precRlig ke hipripeb s stpd ey Rt ARRERerC Po 10V

pr esencgpadifidfRrIédtide Bguetices farasans a didgnostictoebior de. ﬁeqimentles of according to

t he |nvent|on are al so swéabl e for use in diagnostics. Said sequences or
WSSV in tissue as indicated above.

15
Another nucleic acid-based test is based upon classical hybridisation with radioactively

or colour labelled protein-specific cDNA-fragments. Both PCR-reactions and
hybridisation reactions are well-known in the art and are i.a. described in

Maniatis/Sambrook (Sambrook, J. et al. Molecular cloning: a laboratory manual. [SBN 0-

20  87969-309-6).

Thus, another embodiment of the invention relates to a diagnostic kit for the detection of
WSSV wherein the test comprises a nucleic acid sequence that is at least 70 %
homologous to the nucleic acid sequence as depicted in SEQ ID NO: 1or3ora

25  nucleotide sequence that is complementary to that nucleic acid sequence, or a fragment

thereof having a length of at least 12, preferably 15, more preferably 18 nucleotides.

A diagnostic test based upon the detection of antigenic material of WSSV proteins and
therefore suitable for the detection of WSSV infection can e.g. also be a standard
30 sandwich-ELISA test. In one example of such a test the walls of the wells of an ELISA

plate are coated with antibodies directed against the protein according to the invention
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15 fragnents thereof can be used in for instance PCR technol ogy to detect
the presence of WSSV in the field, or in the crustaceans. A diagnostic
test for whexesbecti on of WSV is e.g. based upon the rearCT/@R010f06TONA

i solated fromthe animal to be tested, with specific probes or it is e.g. a
PCR test based 20 upon the codi ng sqguences for the proteins according to
the invention or based upon nucleic acid sequences that are conpl enentary
to those codi ng sequences. If nucleic acid nolecules specific for the WSSV
proteins according to the invention are present in the animal, these wl|

€. 9. SP§Linir ichi kT fohVithth@ Rehterdl to tsadeseguent |
9 pSrcuhfr{IuﬁHgng_cl? a%?heh% e fAfer fAckbdatio 0 d y

becone anp In PCR-reaction. The PCR-reaction product can then easily
be 25 disbeliadsanti-WSS\anjibpdies ara adsisdde thg wellspémoloyh rgactiersthgp &evgels thk nown i n

t he art3§e§§ﬁ?e &ee{nt%h%mgﬁne%&ia(p%m vigaynucl ei c acid nol ecul es can nost easily

be i sol rom atopancreas of the animal to be tested. Standard
PCR- t exTheekse gitil annthehenbodiorent oféhe prasantigvartien relalgs fo adiaghestisriester s f or

sel ectiye PCR-reacti i t.h ' o g1y rot ei ns
Secas o I tetetrare o SASeY bRt b R Caio T PGS AiEbdeCagdifiot 01 ¢
| east  13rwi6lopahirfietinagenid fragmentthereofsadordingt toine imeergionf nore than 15,

more preferably 18 nucl eotides are somewhat nore sel ective. Especially
primers with a CONFI RVATI ON COPY WD 02/ 22664 PCT/ EP01/10679 12 | ength of

at |eas trpgé),’in BRGHEF ek, Fe proasit iBRntisichieoides &% aatisgnestioykiteomaprisirigy
applicable.” PCR-techniques are extensively descri bed\?éfg' D ef f enbach &
Dr eks| eone CRO® husdleatideseqensss £F 8RPodies AgrordingaR the BR8N 447- 5 (1995)) .

o ¢ TG R G e e h cant . of "at | east 12,
pr ef er alisyd ibmanufactureransiber bascines, forcthe rﬁaﬁ%\‘%mﬁ?‘&'ﬁt'ﬂb Iof/g‘?(ﬁr“si%ea_fg', 30, 35
ol ccul dDuErnsrReSTRepaGy g aber nveRlcR EhRYETIor SVt pRieT! DLl ai c.
aci d seGuaiipRafton dePnstVedSY wHBED (B veCcing Cglmpl?;SQ‘ﬁraféibm{iéff eiged againgt 8equence
that 1s p(l:'c?te nI c%%epr}its%rgyant aomi% %lcl%i s%q@grlc@ asShRAGT sBR I%%‘%t 8ftd (B NEQ 4D
15  SEQ ID NO 5. Such a vaccine can be prepared using standard techniques, as
mentioned above. Preferably a vaccine for oral administration of the antibodies is
prepared, in which the antibodies are mixed with an edible carrier such as fish food.
More preferably, the vaccine is prepared from antibodies prepared in chicken eggs (IgY
antibodies).
20
Methods for large-scale production of antibodies according to the invention are also
known in the art. Such methods rely on the cloning of (fragments of) the genetic
information encoding the protein according to the invention in a filamentous phage for
phage display. Such techniques are described i.a. at the "Antibody Engineering Page”

25  under “filamentous phage display” at http://aximt1.imt.uni-

marburad.de/~rek/aepphage.html., and in review papers by Cortese, R. et al., (1994) in
Trends Biotechn. 12: 262-267., by Clackson, T. & Wells, J.A. (1994) in Trends Biotechn.
12: 173-183, by Marks, J.D. et al., (1992) in J. Biol. Chem. 267: 16007-16010, by
Winter, G. et al., (1994) in Annu. Rev. Immunol. 12: 433-455, and by Little, M. et al.,

30 (1994) Biot;i-';hn. Adv. 12: 539-555. The phages are subsequently used fo screen

camelid expression libraries expressing camelid heavy chain antibodies. (Muyldermans,
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10 NO 1 or 3 are therefore also part of the invention. Such nucleic acid
nol ecul es can e.g. be used as priners in PCR-reactions in order to enhance
t he ambuwoot2xmec!| ei c acid that encodes the proteins accPCUERY/10679% he
invention. This allows the quick anplification of specific nucleotide
sequences for use as a diagnostic tool for e.g. the detection of WSSV in
ti ssue as indicated above. 15 Anothet#nucl ei ¢ aci d-based test is based upon
cl assical hybridisation with radioactively or colour |abelled

protei n-specific cDNA-fragnments. Both PCR-reactions and hybridisation

reactions are well-known in the art and,are i, a scribed in.

Mani at i 3/288HausiEkeYesMmioyBk Molec. gtec‘&gn.'q@b{ééiﬁod@gg@cﬁﬂdr%ha%oqdé%foat ory
manual . ol aPBRERS 1 2Re@7PG058£.826)190T)USellsAToh RN libedr) Gt BRfresotheldegirédvent i on
relates to a diagnostic kit for the detection of WSSV wherejn the test
conpr i sanfibadigs cprpe replicated égd sHeequRBlY hesusad fpaege seleRXPrRSSN Gfous to t he
nucl ei carﬂ%hgiegequence as depicted in SEQID NGO 1 or 3 or a 25 nucl eotide
sequence PRAE T s conplenmentary to that nucleic acid sequence, or a fragnent
t hereof having a length of at |least 12, preferably 15, nore preferably 18
nucl eoti des. A diagnostic test based upon the detection of antigenic
material of WSSV proteins and therefore suitable for the detection of WSSV
infection can e.g. also be a standard 30 sandwi ch-ELI SA test. In one
exanpl e_of such a test the walls of the wells of an ELISA plate are coated
W th anREEEBﬁE@% rected against the protein according to the invention

CONFI RMAgHR, €OPgnier 02/\2 2R6dm&e; . BIR) 2hd B6r&mi, LR qnod Tinuiagiemitaref r agment s
thereof. Arter incubation with the naterial .to @g &Ssb.ed I abe{l,ed
ant 10 \s3v mernhesanesis ai Whitegeet Syndranee RasylQvirug (WSSYIDisedses A9Hat hen + eveal s
the pr @’?fémsﬁ“%g apslgqni c material from WSSV. Therefore, still another

0

enbodi ne € present invention relates to a diagnostic test 5 for-the
det ect i Blegel TVB5V]997haviaiot eral disgases of Haa blagl ter BEAWNGRARSLEORAM Do di es
agai NSt A iiand. World J. Microbiol. Biotechnol. 13, 433-442.
Francki, R. |. B., Fauquet, C. M., Knudson, D. L., and Brown, F. (1991). “Classification
15  and Nomenclature of Viruses: Fifth Report of the International Committee on Taxonomy
of Viruses”. Springer-Verlag, New York.
Lo, C. F., Hsu, H. C., Tsai, M. F., Ho, C. H., Peng, S. E., Kou, G. H., and Lightner, D. V.
(1999). Specific genomic fragment analysis of different geographical clinical samples of
shrimp white spot syndrome virus. Diseases Aquat. Organisms..
20  Murphy, F. A., Fauquet, C. M., Bishop, D. H. L., Ghabrial, S. A., Jarvis, A. W., Martelli,
G. P., Mayo, M. A,, and Summers, M. D. (1995). “Classification and Nomenclature of
Viruses: Sixth Report of the International Committee on Taxonomy of Viruses.”. Virus
Taxonomy Springer-Verlag, New York.
Sambrook, J., Fritsch, E. F., and Maniatis, T. (1989). “Molecular Cloning: A laboratory
25 Manual.” 2 ed. Cold Spring Harbor Laboratory, New York

|

\ “*\Wonteerasupaya, C., Vickers, J. E., Sriurairatana, S., Nash, G. L., Akarajamorn, A.,
| "‘Boonsaeng, V., Panyim, S., Tassanakajon, A., Withyachumnarnkul, B., and Flegel, T.
W. (1995). A non-occluded, systemic baculovirus that occurs in cells of ectodermal and
mesodermal origin and causes high mortality in the black tiger prawn Penaeus

30 monodon. Diseases Aquat. Organisms 21, 69-77.
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protein or an i munogeni c fragnment thereof according to the invention.

Thus, in another aspect, the present invention provides for a diagnostic
kit conpmwa@pmnegeéesone or nore nucl eoti de sequences or anti bpdi/eBoizwem™r di ng to
the invention. 10 The anti bodi es rai sed agai nst the proteins according to
the invention can further be used ti manuf act ure anti body vaccines for the
passi ve i mmuni sation of the crustace fs. Thus, in a further aspect, the
present invention provides for a vaccine for passive immunisation against
WESV wherein the vaccine conprises anti bodi es rai sed against a protein

conprisjing an amnQ acjid s ence,as,, sh kn. SEQ | D NO 4 or
15 SEQ Y@W@-Wﬁ%gfﬁ&h@aﬁi ea'&‘iﬁuéé (E)g%@a)r\3@%%?%‘56@8§ﬁh@§§99é§hni ques,
as  mengiARsfbrAPrawn BaalieviaBlDNR W a6l et 7, paal adni nistration of the
antibodies is prepared, in which the antibodies are m xed with an edible
carrier such as fish food. More preferably, the vaccine is prepared from
anti bodi es prepared in chicken eggs (1gY antibodies). 20 Methods for

| ar ge- scal e producti on of antibodies according to the invention are al so
known in the art. Such nethods rely on the cloning of (fragnments of) the
genetic information encoding the protein according to the invention in a
fil ament ous phage for phage display. Such techniques are described i.a. at
the "Anti body Engi neering Page" 25 under "fil amentous phage di splay" at
hftp://axint|.int.uni- marburq.de/-rek/aePPhage. htmm ., and in revi ew papers
by Cortese, R et al., (1994) in Trends Biotechn. 12: 262-267., by

Cl ackson, T. & Wells, J. A (1994) in Trends Biotechn. 12: 173-183, by
Marks, J.D. et al., (1992) in J. Biol. Chem 267: 16007-16010, by Wnter,
G et at., (1994) in Annu. Rev. Immunol. 12: 433-455, and by Little, M et
at., 30 (1994) Biotechn. Adv. 12: 539-555. The phages are subsequently used
to screen canelid expression libraries expressing canelid heavy chain

anti bodi es. (Miyl dermans, CONFI RVATI ON COPY WD 02/ 22664 PCT/ EP01/ 10679 14
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S. and Lauwereys, M, Journ. Ml ec. Recogn. 12: 131-140 (1999) and
Ghahroudi, MA et al., FEBS Letters 414: 512-526 (1997)). Cells fromthe
i brary twav2/z2eps ess the desired antibodies can be replipatr/gdoiznd’o
subsequently be used for |arge scale expression of antibodies. 5
REFERENCES Durand, S., Lightner, Rednan, R M, and Bonam, J. R
(1997). Utrastructure 10 and m)rphaélenems of White Spot Syndrorre

Bacul ovirus (WBSV). Diseases Aquat. - Organisnms 29, 205-211. Flegel, T. W
(1997). Major viral diseases of the black tiger prawn (Penaeus m)nodon) in

Thai | an ! mﬁl J. Mcrobiol. Biotechnol. 13, 433-442. Francki, R [|. B.,
Fauquets Knudson, D. L., and Brown, F. (1991). "Classification 15

and Norrgja@,h?teure of Viruses: Fifth Report of the Inter nat i onal Comm ttee on
Taxono Vi ruses Sprin New, Yo Lo, Hsu, H C.,
Tsai , Waq:cmat]t@ OfZPeWeUSF’@HQgg@‘ “Eirh ®%§M pr@?e"lllw1gnd Li ght ner, D. V.

(1999). Specific genomc fragnment analysis of different geographi cal
clinical sanples of shrinp white spot syndrone virus. D seases Aquat.

Ofgaﬁn sMirus stock\produgtios. A, Fauquet, C. M, Bishop, D. H. L., Ghabrial,
D.
( 199 5) A%g&? v1rﬁ$ stfEk whiR gﬁ@d%d in ﬁe cra lsrlxvﬁ’)‘cfbanManﬁ olarRinBy ﬁ%ﬁﬁﬁ%&lar’\/‘

L7 &a O nmencl at re of Miruses: Sixth Report of the
| nt er natnjemtiam ofurifietl Ve8SYninTastento Mpteomlnvth%uéléélon resyitinggn 9§498%ony

Spri nger Ve w Yor F tis, T.
(1989). [tgé h§ k&fﬁeﬂﬁhrﬁﬁgp n ’an ”&@”ﬁ/ﬁnua quawa%rb@goyﬁﬁécgp“ ng
gar bor UQFQ l’aﬂtnﬁmslof éﬁmk(matelym gtammammgmy“éhe Qrys stoakiwasdilufed iEsteps .
riurairatana, no a anyi m
1820 Ak &80 3% 10U JERem AT NG SR o piuggEo ARl ngerad S0 ™
”0” OCCIiH{;%%scﬁl}éﬁyt/ﬁ\% 50 BRGHPE \SHritpstthatneps tigcted wittc 880 mWRaek sevedal  and
nmesodermal ori gl n and causes high nortality in the bl athrE)l'(gn sh%wn\fm

Penaeus asDegativedontroios thedeiection, Al Sh‘@“@%l?ﬁrg'ﬁﬁ as fledgiyeopn

and those having received the 5 x 10" virus dilution survived, whereas mortality due to
virus infection occurred in all groups with a lower virus dilution. Administration of virus
15  dilutions of 1 x 10° and 1 x 107 resulted in almost 100% mortality in a period of 20 days.
A delay in mortality was observed when virus dilutions of 1 x 10® and 5 x 10° were used.
The 1 x 108 dilution resulted in 90% final mortality, but the time of mortality was delayed
and spanned a period of 40 days. The experiment was repeated with the 1x107, the 1 x
108, and the 5x10° dilution yielding essentially the same results. The dilution of 1 x 108
20 was chosen as the virus dose for further experiments as this condition was expected to

give the optimal response to the neutralisation in terms of mortality reduction.

Expression of WSSV proteins VP19 and VP13 in insect cells

The VP19 and VP13 ORFs were expressed in insect cells using a baculovirus vector.

25  The Bac-to-Bac system (GIBCO BRL) was used to generate recombinant baculoviruses
(ACMNPV) expressing the putative WSSV virion proteins VP19 and VP13 from the
baculovirus polyhedrin promoter in insect cells. Recombinant viruses were generated
expressing the Green Fluorescent Protein (GFP) from the p10 promoter and each of the
WSSV proteins from the baculovirus polyhedrin promoter.

30  SP21 insect cells were infected with ACMNPY-WSSVvp19, and ACMNPV-WSSVvp13
with a MOl of 5 and harvested at 72 h. post infection. Extracts of infected Sf21 cells
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CONFI RVATI ON COPY WD 02/ 22664 PCT/ EPO1/ 10679 15 Yang, F., Wang, W, Chen,
R Z., and Xu, X (1997). A sinple and efficient nmethod for purification
of prawn vwaowutwed rus DNA. J. Virol. Meth. 67, 1-4. CONFI RRETESBN/GERY WO
02/ 22664 PCT/ EPO1/ 10679 16 EXAMPLES Exanple | Vaccination of Penaeus
monodon wi th WSSV protein VP19. 5 Vifus stock production A WSSV virus
stock was produced in the crayfish Procanbarus clarkii by intranmuscul ar
injection of purified WBSV. In order to determne the dilution resulting in
90-100% nortality in the black tiger shrinp P. nonodon, an in vivo virus

titration was erfor [ i n wei ght.
The vi r {{§°H ﬁema gg‘?u?ﬁ% %%%gélgﬁ b H Fleépgfﬁéé%ﬁo\ﬁu&ts%ﬁ%l ti meg I n
330 MM dlasehveriter VP13 €Rig.N, dhrlelh, iand irbiicatedieese ianMBIGR avhi¢hrhasathe samear | y i nt o
10 shri nps

ecte Wi
negat|v%‘eEtH?RhPEﬁt'cfrB?b“B}‘n@Sfﬁ?%@?? cou eIrp 'Pltﬁ%@/ésse\oryﬁ%(% r\gag%t |)ve cont r ol
(not  shguy) clestNsLtldEs19 vféﬂil’é)@:pfe%@@h‘p&diubh@tﬁjb(edﬁléerwedfnsVErlﬂ) (Rig.oh survi ved,
wher eas m)rtallty due to virus .inf ectloaopﬁcurre roups with a
|

| oner  viana3).ditergfpisn a WeSHArA a8alysis Wap caire ‘és"i%aﬁf)‘yﬁlpf‘%lr"f’é‘%%?r x 105 and 1

x 107 r { 0 hAidis G Wédtﬂai)@Pw)ﬂaQéx Gssbdy the A del ay in
m)rtall g"éldaes‘g%rLSPg‘?‘il\l/fe ﬁngg ‘\f;/ﬁ'lrgES %l utcl‘ ons of X 108 andﬁ &109 were

used. Emmcﬂecb@cﬁﬁ@ndﬂguﬂﬂene frand hé@lcei tha@b%VPV%QRFrﬁﬂCPQWF VINPRe ti me
of nortal ity was del ayed and spanned a period of 40 days. The experi nent
was repB Bl with the 1x107. the 1 x 108, and the 5x100 dilution yi el di ng
essentially the same results. The dilution of 1 x 108 20 was chosen as the

virus dose for further experinments as this condition was expected to give
t he' Q)pt\llﬁﬁi—f!@g%éﬂgéﬁggﬂi% neutralisation in terms of nortality reduction.
The experiment was set up according to the plan in table 1. Four experimental groups
were used; two control groups, the negative and positive control, one group receiving
VP19 and one group receiving GFP. In the GFP group, shrimps received the same

mixture that was given to the VP19 group, with the exception of VP19.

15
Table 1. Group set-up of vaccination experiment
Group # | Group name | Vaccination Booster Challenge # shrimp
1 Neg. control | 330 mM NaCi | 330 mM NaCl | 330 mM NaCl | 10
2 Pos. control | 330 mM NaCl | 330 mM NaCl | WSSV 10 7
3 VP19 VP19 VP19 WSSV 10
4 GFP GFP GFP WSSV 10

Ali groups were injected with 20 pl of their respective solutions. For the VP19 group and
the GFP group a total amount of 15 ng of protein was administered for both the

20  vaccination and booster. For dilution of the protein solutions, as well as the virus
controls, a 330 mM NaCl solution was used. GFP is Green Fluorescent Protein. In the
GFP group, shrimps received the same mixture that was given to the VP19 group, with

the exception of VP19.
Five days after the vaccination, the shrimp were given a booster injection, two days later

25 followed by injection of WSSV.
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Expressi on of WSSV proteins VP19 and VP13 in insect cells The VP19 and VP13
ORFs were expressed in insect cells using a bacul ovirus vector. 25 The
Bac-t 0- BaxOsysx6e4n (G BCO BRL) was used to generate reconbP@OEEP01/10679

bacul ovi ruses (AcMNPV) expressing the putative WSSV virion proteins VP19
and VP13 fromthe bacul ovirus pol yh?@ri n pronoter in insect cells.

Reconbi nant viruses were generated expressing the G een Fluorescent
Protein (G-FP) fromthe pl0 pronoter and each of the WSSV proteins fromthe
bacul ovi rus pol yhedrin pronoter. 30 Sf21 insect cells were infected with

b postATaRiNE el 0F Hin R YBAtyedtoring Witk o Raf IR Cort vo

02/ 226 6kaiAddI00 Helft63éhce 16T WES\e b EhIS sasaynand alBoy@DBicRAGEPYel (Fig. 1).

Cl ear expressjon roduc s cap be bser e 5, and
i ndi cat '&g‘%‘éfrtae é@ i%?rouﬂﬁ Ngaty %anﬁgﬁg'egeqfﬁﬁg%g%g%mh@ ility as
i ts autdigndd Gyif®BMVESeInfectioh affe SMESMA i Halfatay (aiid g mdrtalitypofel ®Ys wés (| ess
clear, but clearly visible)

duct VP 19
(Fr " areachsd alies Sjays et Bbbinas MAERIo HapS b ufes BFE BEd STl i g a
pol ycl ong) LantdriiRtedTsoles é&ﬁbsﬁ‘@@td’@rbuppﬂ r&idup® ré&héd 1‘6@P/§rr@ﬁa|ityaﬂ§r showed

t hat VP19 'was expressed at th expected position (F | ane 4), and
hence tﬂ&daymeoatpm@"e@agaéd@b@lé%a&'Wjﬂmnrm@i*?"%‘?%'ﬂ@rﬂd tOl@eVQE'EY%atl on and
chal I enge . T X able 1. Four
exper | nemiar bRl R 3 5*?*&%“2%%&OPBQ?’Z,%*‘WWE?@@%%E?YW and

posi t i Vprotai/Pad haelaqaogmwpffecé@mtm sgvivaiPae cafrﬂme smén@raft@pc dlesge iy GFP. In
t he GFP ({/u shrinps received the sane mxture that was given to the
vP1Y grg\%ﬁ with the exception of VP19. 15 Table 1. G oup set-up of

vacci nation experinent Goup # G oup nane Vaccination Booster Challenge #

shrinp
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1 Neg. control 330 mM NaCl 330 mM NaCl 330 mM NaCl 10 2 Pos. control 330 nM
NaCl 330 mM NaCd WSSV 10 3 VP19 VP19 VP19 WSSV 10 4 G-P GFP GFP WSSV 10
Al'l groupsowee®ed njected with 20 | of their respective soPOr/EBNEL6POr t he
VP19 group and the G-P group a total anmount of 15 gg of protein was

adm ni stered for both the 20 vaccingpi on and booster. For dilution of the
protein solutions, as well as the virus controls, a 330 mM NaCl sol ution
was used. GFP is Green Fluorescent Protein. In the G-P group, shrinps
received the same m xture that was given to the VP19 group, with the
excepti pag&id e fiqurés days after the vaccination, the shrinp were given a
boost er |nj ectron, two days later 25 followed by injection of WSSV.

CONFI RVATI ON COPY WD 02/ 22664 PCT/ EPO1/ 10679 18 After the challenge, the
shrinp were nonitored for one week and dead shrinp were exam ned for the
presence of WSSV by ELI SA assays and el ectron m crosc None of the
shrinp Figuye dukart, 1 LMW Mader (Araergharn pbarma@laéqptgtfh)v%%DS-Fé%%selzbfs hri nmps
started_d lity of
10098 va MR S S PABE oD Br ikl Byt Yo IRl B N o A b 3
died af bebveamme@bdavmm 5 smm?/-\etﬁgel obmier-ewrrdsssdoiRi3 (indiepteddera as gr oup 2.

G oup 3. reached 100% nortality after six days post challenge and shows a
cl ear déﬁi@-i n nortality conpared to the positive control. This
denonstrates that vaccination of P. nonodon shrinp with the WSSV protein
VP19 has a positive effect on the survival rate of the shrinps after

chal l enge with 10 WSSV. CONFI RVATI ON COPY WD 02/ 22664 PCT/ EPO1/10679 19

10  Figure 2. This figure shows the level of effect of vaccination on mortality of shrimps after

challenge with WSSV: -+- = VP19 vaccine, -¢- = negative control, -0- = positive control,

-a-= GFP control.
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Legend to the figures Figure 1. Lane 1 LMN Marker (Amersham pharmaci a

bi otech), 2 SDS-PAGE gel of 5 Purified WSSV, 3 SIDS-PAGE gel of

over - expme@ sxebes19, 4 Western blot with anti-WSSV of oveeFeErR@rws®ed VP19.
5 SI DS- PAGE gel of over-expressed VP13 (indicated here as VP15). 10 Figure
2. This figure shows the level of effegt of vaccination on nortality of
shrinps after challenge with WsSV: -*- = VP19 vaccine, -- = negative
control, -0- = positive control, = G-P control. CONFI RVATI ON CORPY WO

02/ 22664 PCT/ EPO1/ 10679 20 dCainms: 1) Antigenic protein of WSSV suitable
for inmugisheg crustaceans agai nst WSSV, characterised in that said
antigenic protein has an am no acid sequence that is at 5 least 70 %
honol ogous to the am no acid sequence as depicted in SEQID NO 2, SEQID

NO 4 : ,
prot ei n. 1P AgprE e VPSS SIRMORR im ASATER I ol Sl MINSED ", 1 ¢ ot
it has a seﬂ;ueau@wiseudmtbiabgmd ahtigenid pratein B85 89 apinefasidedeque S at it e

PDoNG 2, et REPeliSi 8 gy B8 SPaditef of GHUEEAT SEAENG! 25 ' Sara
ant i geni c pssmen) INO: 31)or\milIDN&Mrﬂnm’ﬁurmgeme&hgmgnlsﬁrsiaitmarmgahlaSt WBSV

i nfection cha{eacterl sed in that said vacci ne corrprl ses a protein or
i mmunogeni P'P¥8ynent thereof according to claiml or 2 and a

phar maceyy Imigbmcaﬁ&emt@bb@.r@%rdaﬁm éﬁaré&tehm |ﬁ|tl€atﬁCHa§ afuenge encodi ng
an antigenic protein according to claim1l or an_ i munogeni ¢ fragnent

of said prdanaiogyf %ﬂﬁﬁsbﬁ‘%‘y‘aéfﬁe@@mﬁ@néemﬂﬁ:@ﬁﬁrﬂy P9 %:h%ﬂ"ﬁlpgy to the
charggteri sggdnh @cfdf%guéﬁdeda .&é&m@d ID RRFIYEBES IDAGD' 4 SPSEA 1DAfUEsCe as

depicted in SEQ I'D 1 or
or an immunogenic fragment of sald antlgenlc protein.

3) Vaccine capable of protecting shrimp against WSSV infection characterised in that
said vaccine comprises a protein or immunogenic fragment thereof according to
claim 1 or 2 and a pharmaceutically acceptable carrier.

15  4) Nucleic acid sequence encoding an antigenic protein according to claim 1 or 2, or an
immunogenic fragment of said protein.

5) Nucleic acid sequence according to claim 4, characterised in that said nucleic acid
sequence comprises a sequence as depicted in SEQ ID NO 1 or SEQ ID NO 3.

6) Vector vaccine for use in prophylaxis or treatment of White Spot Syndrome in

20 crustaceans, characterised in that said vaccine comprises a live attenuated
bacterium or live attenuated virus, said bacterium or virus comprising in its genome
a heterologous nucleic acid sequence according to claim 4 or 5.
7) Antigenic protein according fo claim 1 or 2 for use in a vaccine.
8) Use of an antigenic protein according to claim 1 or 2 for the manufacturing of a
25 vaccine for combating WSSV infections.

9) Antibodies raised against a protein according to claim 1 or 2.

10) Vaccine comprising a pharmaceutically acceptable carrier and at least an antibody
according to claim 9.

11) Vaccine comprising a pharmaceutically acceptable carrier and a nucleic acid

30 sequencé according to claim 4 or 5.
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6) Vector vaccine for use in prophylaxis or treatnent of Wite Spot
Syndronme in 20 crustaceans, characterised in that said vaccine conprises a
live attaevoar/zded bacteriumor |ive attenuated virus, sai dPOREPErIONTN Or
virus conprising in its genone a heterol ogous nucleic acid sequence
according to claim4 or 5. 7) Antigenpg protein according to claiml or 2
for use in a vaccine. 8) Use of an antigenic protein according to claim1l
or 2 for the manufacturing of a 25 vaccine for conbating WSSV i nfections.
9) Antibodies raised against a protein according to claiml or 2. 10)

Vacci ne fﬂ)mgn%btrtgqﬁfopbé‘téﬁﬁﬁﬁbﬂwssv|cMar%§’féﬂ§’écﬁlh|tl&ht‘.‘s@fdrklt€tfon@p?ﬂe§b | east an
anti body according to claim?9 Vacci ne conprising a pharmaceutically

accept abl e ”E@?'Flaﬁd sequenceqthat 'élaéleéé‘i @ %hemaleaedn éxthgdiislels 34 seAUENS® m 4 or
5. CONFI RM%IH%c@@PrY seg @?Néﬂﬁ@f‘s%Pl/nﬁa@é#dje%aﬁenc%]thé% oMk i T Tor

detection of SV characterised in that sald kit conprises a nucleic acid
sequence t frat nugleigtacidesesuenee, o ﬁérﬁgmgbtbgrepf)hawm aleopth of 2htsagt ¥dquence as
depi gt ed i r t j

corrpl%errent §Fe§%%1b95woré8%rfer§bl9ggﬁ1 IHS 'Q%g éﬁﬁn@%ﬂ%‘ﬁ?&%m n%m?ﬁ’etro eof havi ng
a | engt h otlaah 1lceRgdr ath,nn’ﬁmpgerilefragrhgnt]tﬁereuboealpanifb@dalabgordliag haclagot i des,
an antlgenpc protein according to claiml or 2 or an i munogeni c fragnent
t her eof an anti body according to claim 9. CONFI RVATI ON COPY
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