ORAL VACCI NE. METHOD FOR | TS PREPARATI ONAND USE THERECF
TECHNI CAL FI ELD The invention pertains to vacci nes
WwW@gmsn0s5173¢ nf ecti ous pat hogens and net hod of prpdsGg4/000383
them Mre particularly, it pertains to fish vaccines.
BACKGROUND Aquacul ture has gone through maj or changes,
ranging fromsmall-scal e honestead-1evel activities to
| arge-scal e comrercial farm ng. Over the past three
decades the sector has expanded, diversified,
intensified and advanced technologically to contribute
significantly to aquatic food production. t
significantly contributes to food security, poverty
al l eviation and social well-being in many countri es.
The oRAt Videws MEsiopFoRAY PREPARATIEN koD Us@TieeRrare al so
i ncreased over recent decades and its share in the
generation of incone and enpl oynent has al so increased
~significantly. ConfECKHNBIALAGELZ Ul ture requires |
mei nt enance of high density of fishes. The Iikelihood
of serious economc | osses therefore is ver! h when
t Be dYPRiANGERINS 19 YREHNASaRgalS! InfsclionsPathogels arf mfthod of
' produei NREE Nore PaGiE@arySit pirdve s Bshd/a66masl r ence of '
epi zootics in fish farnms caused by a variety of
pat hogens, including protozoans, bacteria and viruses.
Traditionally, introducing chenotherapeutic agents
such as sul fa drugs gppckeseds acycl i nes has been the
nmet hod of choice for treating bacterial infections.
This met hod has several inherent deficiencies. Mny
bauediiitate et genertrobghweajbedhangasoranging froe selathpcale

homés?e%'d%v@f‘é‘c(ﬁw GaMRR-Rhle H%ﬁ\gtﬁtaﬂaﬁﬁnblsév@fthe%g‘shth%e
process i s very ensi ve and
decagen e eSS DERTRdadarRITah FHSPSFATIAS B SR feshiologioaly
to coftFiB@t Gdnlﬁttahﬁy Blayadtie foodghewinctivat it lighificantly ¢angities tp food .
secuﬁltps o@?@?al@vna%h raﬁti cfbtatl Q'talpgéf?g |Wa9n¥ﬁ8\5n%1e§%| éo)ttnbutlons of

erence ens or vaccl nes .
aquapujtqq tedtade havg atfpa'@@@éeqw@@f feseptslpendes @&‘? WethaiBHnence |
gene'raﬂloh efiftimeyRdlemployment has also increased signifi cantly Commercnal
aquaculture requires maintenance of high density of fishes. The likelihood of senous
economic losses therefore is very high when the cultured fish population becomes .
mfected by pathogens. There is wndespread occurrence of eplzootlcs in fish farms

caused by a variety of pathogens including protozoans bacteria and viruses.

Tradltlonally. mtroducmg chemotherapeutic agents such as sulfa drugs or

- oxytetracyclines has been the method of choice for treating bacterial mfectlons This
method has several inherent deficiencies. Many bacterial strams have been known to
develop resistance because of unregulated use of such a strategy. The process is very
expensive and cumbersome, Besides the env»ronmental problems created, the strategy

| does not help in treating diseases of vnral etiology, which are equally prevalent The

| preference for i |mmunogens or vaccines to treat fish disease has theretore galned
promlnencé in recent years. | L

* Efforts have been m'ade to develop vaccines against selected fish pathogens.
Thus, a vaccine has been develéped against Y. ruckerii (T ebbit et al, Developments in



Efforts have been nmade to devel op vacci nes agai nst

sel ected fish pathogens. Thus, a vacci ne has been
waelewslsisedl agai nst Y. ruckerii (Tebbit et al.,PCT/SG2004/000383

Devel opnent s i nBi ol ogi cal Standardi zation, Vol. 49,

I nternational Synposium on Fi sh Biol ogies:

Ser odi agnosti cs and Vacci nes, W Heunessen and D. P

Anderson (eds.), 1981, pp. 395-402), and V. ang

illarum (Anmend and Johnson, Devel opnents in Biologica

St andar di zati on, Vol . 49, Internatlonal Synposi um on
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MD. Wg. AN Idé%?%?@ B\P tls :ﬁ%@%f l?'IrOWFl 1§17 \ﬁaﬂ-{ogbﬁ@f aqyatic animals
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hydraphilab e ElsbfVapwaat@aslﬁlhﬁJ ABl (gg)nﬁgﬁggmnq@ess, London, 1988, pp 112
- 123). However, extensive use of antibiotics has serious drawback of increasing plasmid-

" codihg antibiotic resistance in A, hydrophila. Due to the antigenic diversity of A.

hydrophila strains, it has been difficult to dévelop a useful vaccine and accordingly there
are no effective vaccines, currently known or commercially available for protection against
wide range of different virulent strains of A. hydrophila.

Similarly, protozoan ectoparasites take a toll on fish population. For example, a
ciliated protozoan, Icthyophthirus multifiliis causes white spot or ich, especially in |
ornamental fish. It was established that immunity could be conferred in laboratories
even by parasite exposure (Hines and Spira1974). However, there are no effective
vaccines commercially available. Besides, there are a number of bacterial and viral
infections tyhat are prevalent such as Aeromonas hydrophila, vibrios, reovirus and '
nervous necrosis virus that pose serious' commercial threat to the aquaculture industry.
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antibiotic resistance in A hydrophila. Due to the
antigenic diversity of A hydrophila strains, it has
whews/osi78d i cult to devel op a useful vacci ne anBPCT/SG2004/000383
accordingly there are no effective vaccines, currently
knownor commercially available for protection agai nst
w de range of different virulent strainsof A
hydrophila. Similarly, protozoan ectoparasites take a-
- toll on fish population. For exanple, a ciliated
~protozoan, lcthyophihirus multifiliis causes white
spot or ch, especially in ornanental fish. t was
established that inmmunity could be conferred in
| aboratories even by parasite exposure (Hlnes and
SpThegoute pixdelivarpgie vagcinetisarr impaitant ?ﬁ@toefor gdacessillvacci nes
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own
the PR/ IR PGS i BoSisshetar -t rRoe e Rt b e of
prockdurel Isiafsg waeteful! Strimfirhited by Ittser wrigitt oEfisb shah nah belimmninizedpérng
unit EGAYaEcGiRsages to them the procedure can be very
stressful to the recipient. The other: |r:riethoczl that is

cofriger] Pusslerrliexisly to ﬁEVFWP yagangp ¢hat canflipt §f5Ci¥eg a hi gh
immasokeRal gretettion aghinstra brduaspegeim mfrpamh@ensm e cost-effectiyet eaide

IaboBrY fﬁ]&%tgahml s for exanple the inmmersion or bathing
? esi des being a | abour-intensive process t he

procedure is also wasteful! t is limted by the weight
of fish that can be i musmedryer unit vol ume of
vaccine. A need.thus clearly exists to devel op
vaccines that can elicit effective i munol ogi cal
pr bisdbys anrpbiagbefiika ingfans inyaefios jeproviderd Gﬁmmﬂtﬁb Juehghsm g
orall§ Qéhmﬁfef&lc EdnVRo@BGninfiROatainef dbideiteuitbaBBAfI@hd viRUMIdaRGs
as well as some of the protozoan ectoparasites particularly prevalent in the aquatlc
~ environment. A .

An embodiment of the invention provides a composition comprising recombinant
protein major adhesin protein of Aeromonas hydrophila (AHMA).

Another embodiment of the invention provxdes a composition compnsmg two
recombinant protems namely, AHMA and immobilization antigen repeat lof
Ichthyophthirius multifi lifs (Fusmn protein or FP hereafter), to constitute a
multicomponent vaccine affordlng protection against common aquatic infectlons

In accordance with one aspect of the instant invention, there is also provided a
composition wherein killed bacteria selected from a group consisting of Shiwanella
" put}efaoiens, Pseudomonas florescens, Vibrio alginolyticus and FleXinobéctor N
columnaris or their respective antigens éfé included along with recombinant AHMA and
FP. ' ' '



t is thus an object of the instant invention to

provi de a conposition that when orally adm ni stered,
w@2W50538@ct ani mal s agai nst ubi qui t ous bact er PEl/S@md4/000383

viral infections as well as sone of the protozoan

ectoparasites particularly prevalent in the aquatic

environment An enbodi ment of the invention provides a

conposi tion conprising reconbi nant protein nmajor

~adhesin protein of Aerononas hydrophila (AHI\/A)

" Anot her enbodi nent of the invention provides a
conmposi tion conpri:sing two reconbi nant proteins
namely, AHVA and i mmobi l'i zati on antigen repeat of
| Ahdther @pipechprovides aedmpiosition wWiergimingstyptesh grpyrepvisys (EBV)

and gnﬁy Q & Recrdsi \EQQFC;NN\H%?th%lr Bk bio&ﬂﬁﬁ%ﬂﬁer%ﬁﬁb@@
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wlBesrerbEsuby et Her e DR oSO ates s SR
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vaccme delivery mode which is non-traumatlc safe and effective. Oral immunization
has been associated with a sustalned and longer-lasting immunological memory end the
instant invention attempts to achieve that objective. |

These and other advantages of the present mventlon will become apparent upon
review of the followmg detailed description of the invention and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a histogram comparing the protective effect of the multicomponent emulsion.
- vaccine and the non-emulsion vaccine against A, hydrophila challenge.
FIG.2 isa graph companng the protectlon conferred by the vaccine agamst viral
challenge when admlmstered orally and by the i mmersnon method



According to yet another aspect of the invention, a
met hod i s provided for sustained rel ease of a vaccine
W@ 09p0si7sé on in the inmuni zed ani mal wher eby tP@I/SG2004/000383
vacci ne is not degraded all at once but does so over a
| onger duration, giving the i Mmune system a | onger
exposure to the antigens of the conposition than is
ordinarily possible. n accordance wi th anot her aspect
of the present invention, there is also provided a
particul ate vacci ne wherein the enul sified i nmunogens
are adsorbed onto a binding agent. n accordance with
yet another aspect of the invention, there is provided
Definjtigng ci ne del i very node which is non-traumatic, safe
and effective. Oal inmmunization has been associ ated
wi th a sustained and |onger-1|asting i nunol.ogical
nefRiesp defined etbenviset allHechninpband szmenagct tefps Ysadeseinihave
 the shRRMERIRCGS dbfmohiamBcRidd BY fse 3F YIRS iR thd difto

. present invention W l| becoire apparent ‘upan_revi ew of
which 6 IR¥RNY e signase ANPYSH AR SR8119E POR MEHerARSITIRFGN i on
equivaiiht tcﬂmos‘é @dsEBbedtiardiircAHRCided T fﬂtﬂ ;ﬁifc_'fiUEoméwf gtmfﬂ :]3 1

ig.a histogram conpasing the protectiye effect o e
presiyl el B ed R e it AT S arEd B B aep bt
of the presentdnegtiom die followngteophare aefifal bedovge. FIG 2 is a

graph conparing the protection conferred by the

vacci ne agai nst viral chall enge, when adm ni stered
Througheluk {hissspgcifigationeuniesmdiestantexhrenhioes. dadrivisiet themerdin| ess
“corfpRse NeBmBHAS WhEComplidind SHNNY Gi¥erRsth tﬁ%n@g'ﬂ?ef ihGudi&l 58
used hereli n have the same nmeaning as co nly
a stalfRIeR PIORIBMBRL Of HEPYR obsteRs efisiamspisiytinot the exelusian of any

othedtes br élb@ehtiir gRiup @Nstepd endsmerfld.t hough any net hods and
materials simlar or equivalent to those described

in can.be used.in the practige. testing of the,
For (3¢ pE RSl R SR Pty B ser FBLCLAE P Pares o
referg ésibeiabiity. of Bgrolypptidp wr parserm-interactive fragment or variant
derivative, or a bacterial or a protozoan or viral molecule of the invention to produce
an immune response in an animal to which it is administered, including the '

production of antibodies and cellular immunity components..

By "expression vector” is meant any autonomous genetic element Capable of
directing the synthesis of a protein encoded by the vector. Such expression vectors
are known to practitioners in the art. |

" As used herein, the term "function" refers to a biological, enzymatic, or therapeutic
function.

"Homology" refers to the percentage number of amino acids that are identical or
_ constitute conservative substitutions. Horriology may be determined using sequence
comparison programs.

By “immunologically effective amount” is meant the administration to an anihwal of an
amount of a protein, polypeptide, immuno-interactive fragment, variant or derivative,
bacterial, protozoan or viral molecule of the invention, either in a single dose or as “

. part of a series, that is effective for eliciting an immune response against that
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of the present invention, the followng terns are
defi ned bel ow. Throughout this specification, unless
W0 b@sos18€xt requires otherw se, the words " coP@I/BEB04/000383
"conprises"” and "conprising will be understood to
inmply the inclusion of a stated step or elenment or
group of steps or elenents but not the exclusion of
any other step or elenent or group of steps or
elements. For the purposes of the present invention,
the phrase "elicit(s) an immune response"” refers to
the ability of a pol ypeptide or inmmuno-interactive
fragnent or variant derivative, or a bacterial or a -
proteji, polpertide omnwinpdnteraglive diagment vanaat praesiMativger pgainst a
bacté?fuﬂ‘ij E&ﬁoz%%n'omu%%oh%ﬁ@ﬁ’d‘%d bl'btefiw p%ﬂ/b@ﬁ’tidet ithnioCh 1t TS
I stered, 1ncluding t duct’i on_of anti bodi es
mtergmlue Fagmentayari Fﬁﬁ"ﬁ!ﬁ?ﬂ‘ﬂ?"&%ﬁ'pﬁh‘é?ﬁ 5‘0‘989'9"'53&1?@5@46&’?’0“"*

will v‘éﬁfﬁéﬁéndlhg? uPGAAE txBNonAb GRIUP BP HiSimEAPIdel theaflde e Rbpacity

directing the synthesis of  a
of thg, ﬁ%@éﬁiﬂwurtws\?m %Pcﬂ afy jppung ;5?%)9@%%%5&'9&? ) ﬂamefa"
and/6MOYeNulaPinithavd rebpdBE)! Snd the FdiMuRiibn ofthe Va&thehRIsei N, the

expeRillbal o ool LR el Hoge o e o6y flomined”
throyghrroatineadm@s.nunber of am no acids that are identical or

By l%@?fé&‘ |Is %e%n?ﬁgéﬁgl\fﬁt'ls\/&b%épﬁ’atl n%%%és%ﬂﬁallylﬁgg‘ﬂjo&gy ;ray ‘bé

companentsitbatogroallyl wcmmamvtu iy s pativa state.iesg.reBNA flapment ,
whlcﬁ‘hgé BE&H F eg{dvg@fr&ﬂ t s AL whichafle ABRI I% a@hcedt AL €1 N,
pol ypept i I mruno- I nteractive fragnment, variant or
fragmenti vati ve, bacterial, protozoan or vi ral ol ecul e of
the invention, either in a single dose or as rt of a
By "sharhaosutioefiarccerialie eastar iv meppha sslid o lignid Glleaditp ,
‘encap QARG StbsBiad tatical FedaRyQlsed Mitopial dfl@%ﬁém@@dmmlstramn toa .
fish. | mmuno-interactive fragnment, variant or derivative or
agai nst a-bacterium protozoan or virus conprising

By pwospueé% Bbdht a RRIHAE BrhgdSed dfamﬂﬁ%blﬂé %ﬁﬁéy* béQeivea gamNt |
rrant or Va{hl ve ,or ,surf %8 The '
natur SONICES, \péa gi%styn eS|zed such as by usmg a peplide synfheSlzer

The term "nolypeptide derivative” refers to polypeptides in which one or more amino acnds
have been replaced by different amino acids and which retains the function or activity of
the poiypeptlde It is well understood in the art that some amino acids may be changed
to others with broadly similar properties wnthout changing the nature of the function or
. activity of the polypeptide (conservatsve substltutlons) as described hereinafter.The term .
“recombinant polynucleotide” or "synthetic polynucleotide™ refers to a polynucleotide
formed in vitro by thé manipulation of nucleic acid info a fbnn not normally‘ found in
nature. For example the recombinant or synthetlc polynucleottde may be in the form
~ of an expression vector. Generally, such expressnon vectors include transcnptlonal and
“translational regulatory nucleic acid operably linked to the nucleotlde sequence.

By "recombinant polypeptlde" is meant a polypeptide made usnng recombinant technlques

i.e., through the expression of a recombinant or synthetic polynucleotlde
By “immunogen” or “antigen”is meant a molecule that when admmlstered into the body

of a recipient animal, ehcuts an immune response
By “emulsion” is meant a mlxture of two immiscible liquids wherem one is dispersed in
the otherin minute droplets



wi || vary dependi ng upon the taxonom c group of aninal
to be treated, the capacity of the aninmal's inmmune
weyBEem78®© elicit an i mune response (i ncl usi vVECDSGZ004/000383
hunoral and/or a cellular i mmune response), and the
formul ation of the vaccine. t is expected that the
amount will fall in a relatively broad range that can
be determ ned through routine trials. By "isolated" is
‘nmeant material that is substantially or essentially .
free fromconponents that normally acconpany it inits
native state, e.g.,  a DNA fragnment which has been
rempved fromthe sequences which-are nornally adjacent
By %%a@'ﬁ’@sﬁ“&@d%ﬁFa"tB?mﬁﬁP&Wrﬁ@éfa?qf@aﬂ' fepd-stuffcompriing the
vaccifi@to'thesral dagityne? &iﬁltvndﬁal&@éumd\twy dny Quitablefmddne includinguent  or

mecrt%pl%ﬁ ?fﬁg%\la.ggwm%t ance that canbe safely usedin

Qdmi ni strationto a fish. By
"polypeptlde"\ nmeant a nol ecul e conposedof am no. aci ds
that maybe derived from natural sources, or
artificially synthesjzed suchas by usinga peptide
synt hesi zer. The D e derivative"refers
to polypeptides in which one or nore am no acids have
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embodlments may mcorporate other recomblnant coat proteins from pathogens to

he’

enhance the protection of the vaccine against a wider spectrum of infections. Thus, an
embodiment of the invention comprises recombinarlt proteins AHMA and FP along with
killed bacteria selected from the group consisting of Shiwanella putrefaciens,
Pseudomonas florescens, Vlbno alglnolytrcus and Flexinobactor columnaris. Another
embodiment of the invention mcludes besides the recombinant proteins and kllled
bacteria mentioned above, inactivated viruses from the group consisting of guppy
reovirus and guppy nervous necrosm virus.

In work leading up to the present invention,‘ a 43-kDa outer membrane protein of.

. A. hydrophila strain PPD 134/91 was identified as an |mportant adhesin molecule (Lee, et
al, 1997, Journal of Fish Diseases 20: 169-175). N-terminal sequence analys:s of this
protein revealed a 20-residue sequence with substantial homology to the 39 kDa outer
membrane protein, Omp ll, of A. hydrophila Ah 65 isolated fror'n; the rainbow trout. The

“sequence information enabled the cloning and expression of the recombinant protein



By "reconbi nant pol ypeptide"is neanta pol ypepti de nmade
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pol ynucl eoti de. By "inmunogen"” or "antigen" is nmeant a

nol ecul e that when adm nistered into the body of a

recipient animal, elicits an i nmune response. By

“emul sion" is meant a mxture of two inmm scible

i quids wherein one is dispersed in the other in

m nute droplets.By "oral adm nistration" is neant

adm ni stering the vaccine or feed-stuff conprising the

AESARS b8 Bl A B bl 7
refewamc#ﬁb@w atis pessibREt ANYiRET DEGOR $HECIDY Ohdlitativhe thithent  of
amu‘ich@cxd pLsiteRs, of 5%4&‘%% BPadMftioNd Wi ﬁﬂv% %w«%@f gﬁﬁm

rsin eas one reco
, mut@twe Sb%ffd@ﬁlpe/cﬂemmd@ nelrstitically neﬂuzcen the/@immmemmty@f the

mol6R PR ﬁebaﬂb.ﬁmﬂmﬁay wacrn%ﬁ.%wdwie aefaﬂtd?él 3& el Y

r econbi nt AHMA and reconbi nant FP di ssolved 1 n an.

may e ‘b“*ﬁ Ay A &ompenanhgorgwthotinr pedecve entioreeB@bi nant
multioiviBolnt vareme. Rebdrimifkas ARiesh Hé ds8e td-&cﬁ’@?o@%hon ag}amst

/
otheRfrehiS s Bichiis ﬁﬂt'ﬁﬁﬁewﬁeﬁnsra&ﬁﬁ?%cefta%repﬁafshﬁvtﬁct ¢
protédien bgaibit lhatmdtefaalw@emfﬂmmah%@rﬁmdlam&mfeﬁé by be
affor%@{i Ef‘ﬁ\% r&o%b%a'ﬂ?prbte%nr A % r}B entfa)z?rgéséom' S 'tE?t'Hs}o‘f’;H oni ng

are 1 ncor
exprgaiithe x?nowmaomrdﬁms Fcongar-native cBnfoasatior myfbalemployed

Prefgfefﬁﬁillyb@@ob ?xdr@g%ﬂ%?%%m‘&@@ e ,{ﬁﬁé }&9@3@3"@%‘{1@?‘3&&‘% to

sequesieieship tieRArplgamici saceAlRY ke adanigddet Intses cale pespatatipmof

recoﬁibﬁhntAEle\aﬁ el:'ﬂ(;ﬁeé%fn WﬁHl@Bod\lﬂnéﬁt%Hﬂlmég ﬁ%%lgﬁﬁgrt]etlg ,

_.lncorporate ere

stong 8 R FEpedidging = @%‘Eﬁmﬂtane 762 (5501 REO 1 om

envnpweldog‘bismayoncemsammdmcpbﬁhecacbmy pnfocédse vacci ne
agai nst a wi der spectrum of infections. Thus, an

enbodi nent of the invention conprises recorrbl nant
SimiiariytrepamebingakAP sy bemadeaneprding te. thé Isachindind1SPatent

‘Appﬁc%h@ﬂtl@ dJQf*I"QQ A61. NEma) PeRGRAR b%téxﬁlgesgd ai HE6F bt ofkin
along wut[\ %S Cl)re such other protein to facilitate recovery and purification operatlons
A proteolytic site engmeered between the two protein sequences can enhance
separétion efficiency of F P from GST. The immobilization ahtigen of Ibthyophthirius
. multifilis was cloned and expressed in E. coli as aAfusioh protein with GST, the cloning .
and expression of which is the subject matter of US Patent Application 09/196,161
referenced above. FP affords protection agéinst ectoparasitic ciliated protozoans.
Recombinant FP may therefore be useful as a-component ofé multivalent vaccine
- formulation. | |

The invention also relates to the use of AHMA protem either alone orin
combination with FP recombinant protein, its fragments'or variants modified using -
conventional molecular biology techniques, in order to improve the yield, ' .
recoVerability stability, solubility or immunogénicity It is possible to use mutated
polypeptades or consejvative substituents wherein amino acids are changed wuthout
any loss of lmmunogemcity Cloning of polynucleohdes encoding antigenic
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Pseudononas fl orescens, Vibrio alginolyticus and
FI exi nobact or columaris. Another enbodi nent of the
WO pwsensi7ed | ncl udes besi des the reconbi nant prPCEBGH04/000383

and killed bacteria nentioned above, inactivated

viruses fromthe group consisting of guppy reovirus

and guppy nervous necrosis virus. n work leading up to
the present invention, a 43-kDa outer mnmenbrane protein

of A. hydrophila strain PPD 134/91 was identified as

an i nportant adhesin nolecule (Lee, et al, 1997,

Jour nal of Fi sh Di seases 20: 169-175). N-terntnm

al .
ceter BB B P ¥ b b Bl PHBH BB B8 P osBection it o
suitabte epresaionoeotpes and cEXijn els that wéuld\prowﬁ pmwnéuzengﬁlgg 65 |
imm 2ot Boo i b SR R s e B of che

- envisagenbi nant protei nAHVA, which is the subject matter

of US Patent Application No. 10/ 220, 986 ref erenced
above. t. possible to entql neer nutants effecting.

subEsy 'tetﬁ%ﬁ%geiovﬁ toredd Anackivgledvireses 95iheir aptigenio components
to thehedceine agismay bewdiblrit @it tHe fRotBétioN bfthie bé&&ﬁt\é% othéhat

speciel St Wt oSS 08 = e il hasinal 1 Shufeh Pared tor o
the vnrat éotrre% MKat@mﬁ bplising thegelblines tosting theoireslaral lenesting an
virus %ﬁ'thé’@%ﬂnﬂ@nt t‘l’hms%a"}%e *Rﬁe&&qﬁacﬁv?at@d Sﬁ@m AR

o pelrabt s BT it et mey buge icehatreat
shoclpordyebemionl tragtaientusing fdraeldehybie giutaralgetiyde vﬁvtat;brobnblectone
or etiiUnERAY. Sral dntighhe ﬁ{a?kg %)gﬁés‘@ec%)pr%éorﬁtﬁ%t l'n%ﬁ dd: Q‘tbson Q’

rotec 1 oOn cterial enus o
the P@Fftﬁf’ B %nt'aer&%%eteﬁ'&ewéppﬁwabee aﬁqre?ra*@e aeyomment of
the vaehe poEpaetion. Fooéxample, tAayuppy retoahhﬁrmerm@m‘ah@%tﬁ)h%&rem

virus Egg’t&)ro\t@ﬁg ﬂocﬁ?&?cf rrotErl{l: aﬁﬁsﬁmbﬁr?ﬂf nf) Qal? Bg mcorporateg into

native con or 'on ma
the opa} yycgipential Iy, E. coli expression syst em wherein the
reconbi nant product can be sequestered in the

b d | e
D8 a3k e AR SR SRR it e 5%?%?%&859
other tbh@fefn% erasiss rruch ay\¢iMaramonas, f\Wisrioand fideasisre//a litomay be t h
desirail@ i ld ofHel KRGS é’rﬁlgéﬁéctg 11RrANVHERN 11 inBrie kiRl

is al so
of the mven%lon four killed bacteria namely. Sh/wanella putrefaciens, Pseudomonas

florescens, Vibrio alginolyticusand Flexinobactor columnaris are incorporated. These
 bacterial infections are common in fish. However, caution must be exercnsed while
selecting bactenal antigens for incorporation namely, that they must not cross-react wuth .
~* AHMA antibodies, as recombinant AHMA is one component of the oral vaccine. These’
selected bacteria may be inactivated by any méthod known to those skilled in the art,
- including irradiation, heat-inactivation or chemlcal treatment. Their antigenic protetns
may also be made by recombinant methods for Incorporatlon into the multlcomponent
oral vaccine. '

- The recombinant proteins may be dissolved in water or saline to make the
~ aqueous phase prior to mixing with organic oil for making an emulsion. Any
metabolizable oil especially vegetable oil may be used to make the emulsion.



envi saged. This may increase the efficiency of the
recovery process. Simlarly, reconbinant P may be nmade
wW@ewsnsi7ag to the teaching in US Patent Appli cBECT/6G2080000383
09/ 196, 161. t nmay preferentially be expressed as a
fusion protein along with GST, or such other protein
to facilitate recovery and purification operations. A
proteol ytic site engi neered between the two protein
sequences can enhance separation efficiency of P from
GST. The imobilization antigen of |cthyophthirius
‘multifiliis was cloned and expressed in coli as a
fusion protein with GST the cloning and expression of
Gengiaily AnY ergatieoikitimptabolizable tad nof-toxls, iRay knusedppmiakatheon
emups%(nlg ﬁce]’(ﬁ&véc%fng ﬂféﬂge@ﬁf&% adoht mﬂ'artlgﬁ gﬁef&ragg %én%rbil ant

gal nst_ ect opar as ans

mayme uged Thﬁ‘@rreasobeevas@tabbeﬁlmmml qll ocﬁﬂlrrmﬂ@émy gynthgtically
prep‘&wdtdlm?alt 20 bevlﬁ&ﬁbélﬁeé By {ﬁﬁlré”éﬁlém ThEQ@m'ag %€ Qéli—:&é‘d f4mO0

relates to the use ro eln elt one or in
amopgHHEpR e, |sewemtq'fvwame'b mahsurﬁlpwemﬂonﬁ@gd,fsaﬁlg\‘@rnt s

sesdfie Mar ORMGH ngﬁQ' rhayedlsd5d Mdcﬁﬁwé?ﬂ&hlﬁﬁﬂ‘enﬁﬂﬁ EQH\Lol%gNas
[oye yi

found b iy SIS PR RN § S5 TMPY o) Hgpvecone

i mmunogenicity. t is possible to use nutated

P oéé(iﬁgletbingﬂﬁ géntsc rﬁgyzﬁé %@a‘eh Ycﬁthg léﬁ\ﬁ&#&#‘\%&lﬁe }9@%&%&&1 to

am Nno acl
givejitpaiindete sensistapoy. df bﬁﬂlwtwowwm@ Fiesmeﬂdb% emaylgion may be
m.x@mwh@muraﬂ@é@édmmmrs rdr .rﬁrhhﬁﬁzaﬁﬁsﬂwor\éuérﬁ,a@&h@vécbiﬁé

it t
couly i e N By eafffed e 4 Tre P BBty o e
invepiioptpedvidss bretuecsine ofrananulag eereospiion fdso; ptber Rattissietmbatial |y -
that %lferﬂldlébfca Jﬂnérﬂﬁa}n@é ideq t@@n@&%@fﬁaccnhém@ as;%rﬁdﬂ}ékesﬁgﬁ Orpid

may TRebioE Figh VR, DB Lok i B TRters ey ey

powdaredarimal feeds end povdietduedinieoinergtniomaiefiall Beloudngcigests bo
food%b@.ha,sme& Rike\thé %ccmakmsﬁﬁn a{ﬂ'a{:jlr\]lg tGAH Hrdridied

|ieu. These may be crudel'y prepared fromthe viral
rec"@ﬁéﬂﬁrce for exanple, by lysing the cell-lines host i ng
the virus and harvesting

The vaccine may be mixed with a binding agent and extruded into solid pellets.
The vaccine may also be added to animal feed as paste and administered orally to
intended recipients. The oral vaccine may also include suitable carrier or diluent,
stabilizers to prevent'the emulsified vaccine from degrading on storage. Mild non-ionic
surfactants may be incorporated into.the formulation to obtain uniform particulate size.

The bral vaccine may be administered either by .in'corporating' in feed-stuff for the
recipient during manufacture of the feed itself. Accordingly, the invention also provides
an animal feedstuff comprising'an oral vaccine co'mposition as described above,

- Alternatively, the vaccine may be simply added to the feed at the time the feed isfedto -
the animal by sprinkling the vaccine on the feed. | |

Also envisaged are the use, of adjuvants, plastiCizers, bhannaceutical
excipients, other soluble antigens, diluents, carriers, stabilisers, binders, lubricants,
glidants, colouring agents, flavours and combinations thereof, with the vaccine.
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virus fromthe supernatant. The virus may be killed or
i nacti vated by any nethod known to persons of ordinary
W@ k0051053786 t he art. These nethods may include PCT/SG2004/000383
irradi ati on or heatshock or by chem cal treatnent
usi ng formal dehyde, gl utaral dehyde, beta-propi ol act one
or ethyleneimne. Viral antigens may be expressed by
reconbi nant net hods and only the purified and
antigenically rel evant epitopes may be incorporated as
conponent of the vaccine preparation. For exanple, the
guppy reovirus or the guppy nervous necrosis virus
coat proteins produced by reconbi nant DNA techni ques
can be incorporated into the oral vaccine. Wile
reconbi nant. AHMA may gener.ate anti bodi es that
cr BELrY vagena magha ?%@'"'8?@@ to pycaninal aptestipdlyiabesk ofuch as

mfecﬁtfn ACASIOMBASS, hyyifobhilao ThESh IREVREIGR Rhb&t aniphibfERy, rQStnles -

add bacteri al antigens to

r abI t "
| b"dsxf'ggé“aﬁ'a“a Srr/gshndfw@??és alsp 8% PRROFLNIgHC Rugaan; mv@a?n o‘-iﬁm"qﬂdur ‘
the vicdinedsl stitedtte nrauria Bjalnst Sfarandh biad Vlbhb BAA6HAB8. Aquatlc

fl Vi,b I
animgB 338 FRARY 591 16 i ok Tavebriae an patiees eibeBialy on at
fishebdddvwever kcinofmicibssen sr@greateuamarmzhisn?r‘ectt&;h aniﬂggav er,
ectin a
ormaf bl @HedT 8% iR RILALAR MULLE D6 B bMARRRE Bl
Infecmrbg@lusi@aéhe SVppY galdigh antthdblde geyramab as desoribechiatiie AHVA
follovlnﬁg @%nﬁ@ﬂ@%ul%ﬂﬂ&ﬁeﬂ% | %é’c%ﬁ:\g 'in'&ﬁé)oﬁtﬂggﬁ %t ed

acteria my be 1 nactivate
k'"edt'??egeé'a ape neityeted virpecagrafiord; reteelian #gf Shtrommalible g nhseases

of thd eQatit BAGlohmaht iIfludig VIt RpSdisebdcat ment . Thei r
antigenic proteins nay also be nade by reconbi nant

nmet hods for incorporation into the multiconponent oral
v alteianal vaddire is eraderby agmessipigot@nibhanBroten AHMA Bl' i@d in

lmm%&gﬁlc ﬁléafﬁﬂ'lté %dés&tﬂ@%?se&vﬂgre%ﬂé %R’lé%ﬁ h@ﬁlﬁ %o |na

. ani Cc ol :
proteifiip éb’tﬂt(?leérl@ﬂ emglispneweaﬂommqn ofeljencivater may berinyfth tius ed

of 2:1. OPr'éftlﬁéblyi th@){ ﬁlw bé bW FRp&Hias. ¥n thd %Xpé?fn%wl gtuﬁ}é lgexlx{llﬁnt

é g ﬁ non-t oxi.c, 3/
resulgﬁ\mrg PRANeGH 8%215H‘@ Water oF $Rling an ﬁﬂ"@hﬁi'@@"fv‘(ﬁs usedto make
the egmiisiani he @hilleion nal 6& atRMisered &adick ofdlly. Or it may be

rendered into a particulate form by the addition of edible binding agents to the
emulsion. Conservative substitutions that- do not drastically reduce immunogenicity or
protective response may be used for the vaccine. Other components such as

' 'recombinant FP, viral proteins and killed bacteria may be separately combined to the -
recombinant AHMA-emulsion. These together may be gently mixed into partieulate

" edible feed to give the vaccine a particulate consistency. These particulate material )
may include animal feed, or biologically inert material stich as high viscosity

" carboxymethyl cellulose. The vaccine may also be sprayed in its emulsrf ed form onto

feed for easy oral administration. ' '

. The dosage of components of the vaccme is made in accordance with the body
‘welght of the intended subject so as to provide: an immunolagically suffi cient amount
to elicit protective response. Thus dosage of AHMA in the vaccine may range
be_tWeeh 7 and 150 pg/ gm bady weight. A more preferable amount would be 15 -20
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may be used. These may be vegetable oil, animal oil or
fish oil or any synthetically prepared oil that can be
woretoalosd7Bezed by the recipient. These may be sePEDs@m04/000383

from anongst peanut, soybean, olive, palmoil,

coconut, sunflower, cotton-seed, safflower, sesane

etc. Gl fromgrains may also be used. n the instant

i nvention, palmoil was found to be emnently suitable

for making a good enul sion for the vaccine. Suitable

bi ndi ng agents may be added to the enulsified vaccine

preparation to give it particulate consistency. f

particul ate conposition is desired, the emul sion may
Hg/glng amostpreferredamgount wbeld be abolitd @pgfgmlmdy)welgﬁb Similarly the

[ f b

combAHEHE i e et e BRI Bonlsfy REHE MR e R
immindaegigally effetivet dnanunt of recomirinant FRYmap rangie detveen Alangacci ne
: I
150%9& b%'a%‘ \N@P?hlg ?g% %P%B?aﬂsé ?anﬁgtnliH?'rbepﬁ:r éen'd‘l;?g ggi ??g and
the rest gesferphie dmame 17n9/anbbq§§ mergbtwfébeemr@mﬁed THhiectmay

Preféisd auﬁ&hnlw alihaww%es/trayorfe@,w%w%&m{m Wiral bmS f@t h er

suitable materials may include powdered ani na

 QUPRYBOYRARY SYPPXAPTIIPYS NSSERSIAMIE MBRIANOR REtVeER) 1<9utq Wg‘"f“'
partlal§§ pérunftidosedsidhelisesindltYic htdstisreféned amaams tmcvagmterm\,e

respipnat i Ve PRkt iR vise B i vEond SeleMded
killed mweraodnbdctpmril pretein coffpenerds do he usain tHesactine incldding 80 -
putr&gél ooy B dﬁo?e glgﬁcep9sé Sﬁnc%ﬂ@u@?rﬂ £ 'c%hl%gﬁs r?n!a?/Hv)é a rgn%e ?f

vaccl ne
2.5 4G toshb ¥ 1@apfu|0éeacbrof thelbaetatium sthetimast @@ﬁ@reﬂ@m@uet\maytbe

2.5 1 {9 cRNetleaii bRELruAGH itd @qJ.\raqm eApAiNBer Uit dbY fa M1 d

non-ionic surfactants may be 1 ncorporated into the
Vacqng myl ation to obtain uniformparticul ate size. The

Or Réfeking b & tHBaigues, aldm R iatistdgPahn eorhiERihg ¢ protective effect

of thk %ﬂi{c {Bﬂehﬂ%?&%& C?‘iw%{rf ﬁlo?-ranktﬂ'n(?xedgﬁt'h%e%gag ﬂwl“e'” ng

ure
vaccing A Atige e@bxs@repﬂydw«d@yltraweéﬁsmt Af éwgﬂfwﬁ Fhaﬂ@m?r i sing

Thre@ @r&ﬁoa f u@ecg‘duraan GRS blihPRicAS 1HE ﬁﬁn.b&ﬁ&namu@me enther
at'l ve

in erpugi 1) deq ik o6e o 3 e T8 theddaedn TRot eSS o

Controls were given just the feed alone. Post-immunization challenge with A. hydroph_lla
show that while there‘wa,s 50% survival amongst controls, immunization with either form
of the vaccine did signiﬁcahtly increase prbtection in the exbériméntal group. It was‘v

. observed that the vaccine adﬁlnistéred to the fish in the emulsion-form mixed with feed,
conferred on the regipiehts a higher survival rate in compan'son' to recipients who were

~ administered the vaccine just mixed with feed. | |

. - FIG. 2 depicts a graph coinparing the pfotectjon conferred by the oral vaccine

'A against viral ‘challenge. The vécciné was orally.administered and the protein cocktail
was administered by immersion method. Fish immunized with the multicomponent oral
-~ vaccine either orally or by immersion survnve the challenge and so do the fish |mmersed
in the protein cocktail. Fish from the control group receiving feed alone, begin :
succumbing to the infection on day 10 post—challenge and about 60 % die by the 20"
day post—challenge
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the animal by sprinkling the vaccine on the feed. Also
envi saged are the use, of adjuvants, plasticizers,
w@b@sosioaut i cal exci pients, other sol ubl e antiBENSG2004/000383
di luents, carriers, stabilisers, binders, |ubricants,
glidants, colouring agents, flavours and conbi nations
thereof, with the vaccine. The oral vacci ne may be
adnmi ni stered to any aninmal potentially at risk of
i nfection by Aeronpnas hydrophila. These may i ncl ude
fishes, anphibians, reptiles, birds and mammual s. A
hydrophila is al so-.an opportunistic human pat hogen.
Simlarly, the vaccine is suited to i nmuni ze agai nst -
Edwardsi el l a and Vibrio bacteria too. Aquatic animals

arwhepirn'veﬁﬁvsu%sn'f Wiy bé bafer aﬁ@rsf?bfjerfo_&tthé }eéhip% diRe HAGHhd RorTBY
g B WMt oo ©

ornamental fishes. The vaccine is efficacious in
protecting many ornanmeiagiplefli sh from i nfection,
i ncl udi ng the guppy, goldfish and the blue gouranmi, as

' in the faoll ow ng experinents. The :

EXP%‘E%S(@E’S&BR&HF'@?EBW&W i gcor porating /.

MUTHe deink ichrsstrudtiplaiEecHiyg ehedding tmen}m_aana gbl%bp‘bi&ié Wgs can

. i . ti i seases .0
ovtafipd ol b hEEh Riokthel oifbeit S oRR g vepTb A e
coli ¥ & Q%Em-aw Sleour sultygecRs Epgolidrhouring nQF-MNdhgs mias diuted to
1:2om|r PRI LB n%rdw%d@crntdirlti@ 1'fom1_”agmtgﬁiﬁicminfahag§§&/ht§ka’ié &R Gh4 Ped
and enul si e, reconbi pant profein in a

arouf e 3P 47 o FRHa R o 1P e g ol oottt T e
whemf{psdp ef the)badtasiak cuitire resich&i A.5. TAresfheumizityr thdagditivaof IRTG,
bact&fiiRdre REQEAE dyQARAtrifubation &t @3@235%* E?llﬂtnaét 488 udy, excellent

results were obtal ned when wat er or ‘saline and

5 mM palmoil was used to nmake the emul sion. The .
The 8HMAgeeambinapt ieteiachas isokteeinsing #e fellbathgancihddy Bridhy, fof MaYy
everP500 ANSHPL&L 4 EUltgre"f‘thQ@lfaltvbgt%@%?eﬁg QYefl lg}éu%%ﬁd&qg '1%)!me 0y of
FPIe-dlble béndlng qgents to the enul sion. nservative -

MR (PN TES (Ot NaG: A M EPAPHEAN Thertdheuwas then
immérserlin dpem thetcpllowerp yoédGingUEproREHARSRT WlYa BfnLaRfhelep!

robk 1 6XAHEe ne f L1 e T Wt gy

proby ?b?al proft jlhﬁ?s %E&v a& ?%@g&g}aag? @#bl'gaat%a)cf f?féqg‘e PTETUUPAR
- pellet wasierruapranded in AHMA lysis buffer (8 M Urea, 100 mi NaH,POy, 10 mM Tri~
HCI, pH 8.0). After 30 min of shaking in AHMA lysis buffer, the cell suspension was
centrifuged th 14,000 9 at4 °C for 1 hour. The resultant superatant contains AHMA.
The pooled AHMA was analyzed by SDS-PAGE and its concentration was measured
using BIORAD protein Assay (BIORAD). Urea was removed from the AHMA b'y gradual
dialysis against buffers (Urea, 100 mM NaH,PO,, 10 mM Tri-HC!, pH 7.4) cbntaining
different concentrations of urea. Dialysis with buffer F (1 M Urea, 100 mM NaH.PO,, 10
mM Tri-HCI, pH 7.4) was followed by PBS (pH 7.4). The AHMA in PBS was freeze-dried
and stored until use. '

Example 1| |

EXPRESSION AND PURIFICATION OF GST FUSION PROTEIN (FP)
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reconbi nant AHVA- enul si on. These together may be
gently mxed into particulate edible feed to give the
WO 206i05833@ parti cul ate consi stency. These partPCUb@2084/000383
material may include animal feed, or biologically
inert material such as high viscosity carboxyrnethyl
cel lul ose. The vaccine may also be sprayed inits
emul sified formonto feed for easy oral .
adm nistration. The dosage of conponents of the
vaccine is made in accordance with the body wei ght of
the intended subject so as to provide an’
|nnunolog|cally sufficient anobunt. to elicit protective
r eShfonesanid fonGET-FBsRQRT-BY okidinedifront Steatagene waetrarsformadge

into E%WTB 61.@(5@*\1)15\% 1B cBulRQF E. c‘/«‘!ﬁ'hgll% tind ré%’ iﬂﬁgfagfdﬁt?ub le
to 1:BTitisti S Hisflmestapmad PO e S8mis 1 dedmdarsatsEy e
. growmeay 3HCswithivigor kinsking. laﬁﬁrmpvtmm:h:-mmgé@cio}tld@(lﬁ'ﬁ@ﬁWééf f:

n ca c e, anopunt o
addé?ﬂé Qﬁﬁal Jr'&k‘éﬁtﬁg%ﬁg(/ ny ﬁrﬁ\gﬁ) f%e@ﬁheff &Aﬁdéa%%wereg body
hawwéqacb:}l hourgafigpthe qgﬁlngqsretpféib] Gbyiestrifugatineat 28§0gder 1W5niand - 20

nmg/ g and the nost preferable dose may-be 17ng/ gm body

h f d Pr ef d f

 nEo e Bt 6 GHEre SRt GRBoatb (HARMACID 20l
desqibat ie Hes). Y. O¥in Zu Hp B.Ir. SBong Iz, 12N eT.gBRyY. merigsry ProERIB0E S

goldNéh%‘é&n&‘%’htl&y@ﬂﬂﬁmmmgbfinﬁ;ﬂ.méaﬁ’dnrv@{h agggotmbirg%ts\ﬁal%ﬁh? |

vaccl ne err
Aq”‘?cé! t‘é’F i @Pﬂ -10- Brigfyethe |°9'|@°‘|968ﬂk9hf§ée‘f?&y b ef cteriplgulture was
re-sysperided lire 0 off of ERQBis\bLTEISPEM THOIR! RINAONE MAGETAS pH. 0),
e
to wl%élﬁ%éo@%rhé( wa%(béc{e)g gou:g@? gonc?r}%rg{lonaoggpﬁgl Iaq‘i(wg aéroom -
tempgRtye fof Sintivdactpria wers lysedwiic 85 Tiiton-4PQiThe Iresuiltiog suspambid.

was SielkenToR B inSnifBNt NSV RINATRANAR Wis clearedblyLenti fggtmﬁ & 107

f f the bacterium The nost preferred ‘
1400%&1'1;5& hoSraa‘illﬁg 2.5 x 106 cfu of each bacteriumor its

. e qU'!e\P&P@f ﬁ@ta@td@s instleates) withdlem! of 6D £6 slageof Glutéthienaacci ne.:
SepHagfse 4B b@gdé‘f tRciha rcﬁdrrgt%w?e?mtuﬁal o ‘il'h?llﬁ with péﬁtfe% ftatidh.

e GERRR Pite WanuenBl BHEShub s el 1 G HO9A 150 wid b EE%’“
mi PﬂanélPO‘,, 4 mM NaH2P04) FP was eluted from beads with 16 mM reduced
glutathlone The collected FP was analyzed by SDS- PAGE and concentration was |
measured usmg BIORAD protein Assay (BIORAD) Glutathione was removed by
dialyzing against phosphate buffered saline, PBS (130 mM NaCI 3 mM NaH2P04 7 li

Na,HPO, pH 7.4) and the FP was freeze-dried for storage until ltS use in the vaccine.’
Examplelll
PREPARATION OF CRUDE VIRAL ANTIGEN(S)"“
Blue gill fry cell line (BF-2, ATCC CCL91), was used for the pnmary |solat|on and

propagation of the guppy virus (GPV) at 25°C. Guppy nervous necrosis vnrus (GNNV)
was cultured in sea bass (SB) cell line derived from Asnan sea bass Iarvae
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vacci ne adm ni stered by directly mxing wwth feed

agai nst A. hydrophila challenge. Three groups of blue
w@owsas73d i sh were admi ni stered the mul ti conpoP@n$G2004/000383

vaccine either in enmulsified formm xed with feed or

just added to the feed in a non-enulsion form

Controls were given just the feed al one.

Post - i muni zation chal | enge with A. hydrophila show

that while there was 50% survi val anobngst controls,

i mmuni zation with either formof the vaccine did

significantly increase protection in the experinental

group. t was observed that the vaccine adm nistered to

t h¥irhs Bifedtinitt Was aseayed Qébof’d)ﬁ@tdﬂnéﬂféd\’ﬁf PayhRffand Trudel

0 reci ent s g her survival rate in
(106} TP iR sE ke kb Eloiint 25t Sndmeniore st ne

cytopatmn et WEWXI@wé\ust ontea’ CPEGad %tdb%u Prégras MRtk

y t oral vacm ne

*tive SRR R nod i errasthiel of e AR Mot 53Ry
eval&d’(ﬁsrﬁrﬁérﬂp@ﬁ\t @heret 3% BY Ak BEINCARFES é‘r’e' mfé@fédaﬁl%uﬂhﬁé faed

i-mrersion net hod. Fish i nmuni zed

tak%%uwp.aeaww AT e Pﬁléfectﬁcwtyrasrwag/used to

calcul@fissue tultuieVihféBtiduBRlosdatdipnge and so do the fish
al | Fish fromthe

oD KRRy el oD B o skes 3 it ol ppetseist
and temdifing celi§ that wers hawedled/frapothie ﬂaél@bﬂeem Maddid GIOR4g 60 %
OCCLﬁilleg 'ﬁ%f&rﬂ%hgg Qe &Xt %E Teft J(’E{gg?% Oé&e{ﬁztd!?y%ﬁi%% ng

ers f romthe Tea
sod'wa Hiosyph Pﬁévcé%m%*emp 3R the volymeefiferawlinimag afided. The
virus Wasithér diblyxea amaamsees m@sambmyl%xa:%%g»%k PR A PAGE was

camg&"&t RS Qél#?]%\é g c%%f ﬁ?w%ﬁﬁ\{eey\%gg?p%ée m&%magllqualaqepom |

°“t°FE%ﬁ'% O@Wion@ayer\mﬂs osaeclival ioaletsirmine 8§ viSilenge potogicignd
- transforned into E. coli (ML, QAGEN. The 3 hour

culture of E. coli harbouri pQE- AHMA was diluted to
1:20 in fresh LB nedi lﬁ?@@ﬁﬂgi ni ng 100 ug/ n

- anpicillin and ug/nm kananycinn and grown at 37 with
PREF/AAAON SPAACEERIN HRTHBENAEIed to a final

concentration
Four strains of bacteria (Shiwanella putrefaciens, Pseudomonas florescens,

Vibrio alg/nolytlcus and Flexibactor columnaris) were grown separately. S. putrefaciens,
P. florescens and V. alginolyticus were cultured in TSB whlle the F. columnaris was
cultured in Ordal cuiture medla (0.2% tryptone, 0.05 % yeast 0.3% gelatm)

Briefly, fresh medium was inoculated from an overnight bacterial culture and
. grown at 25°C with vigorous shaking for about 3 hours til ODg4 reaches 0.5. Samples
were plated onto TSB Agar plate or Ordal agar plate (1.5 % agar into Ordal tﬁedium)
_ respectively to calculate the CFU values. Thé bacterial 6ulture was pelleted by

” centrifugation at‘ 2,000 g for 15 min and washed once with PBS. The washed bacterial ,
pellet was re-susbended in PBS and formalin was added to a final conceniration of 0.4
% viv of the original bactenal culture volume After a minimum of 4 days, the formalin-
killed bacteria were pelleted and washed twice wuth PBS. Samples were plated to ensure
total killing. The bacterial pellets were frozen and stored till its later use in the vaccine.

156



when OD Ooof the bacterial culture reached 0.5. Three
hours after the addition of | PTG bacteria were
wharosesi7zad by centrifugation at 480 g for 10 nP@I/8G2004/000383
The AHVA reconbi nant protein was isolated using the
followi ng nethod: Briefly, for every 500 m of
bacterial culture, the harvested bacteria were
re-suspended in 10-m of P lysis buffer (50rM Tris,
0.1 M Nadl, 1MEDTApH80) The tube was then .
imrersed in ice and the cells were |ysed using a probe.
sonicator with a 5-mmdi aneter probe for 'x 30 sec. The
| ysate was centrifuged at 8000 g at 4 Cfor 1 hr. The
resultant pellet was Egamplspended in AHVA |ysis buffer
(8 MUrea, 100 nmM NaH , nmM Tn- HCI, pH 8.0).
After 30 min of shaking in AHVA |ysis buffer, the cell
PREWM@N@FW@'NEJged at 14,000 g at 4 C for 1

T natant cont ai ns AHVA
oottt AR srRAreaR o G B B ARueRR A g g the
‘followm]d@awsa’pnmmmhméwﬁshd usi ng Bl ORAD protein Assay

(a) (B4 %%MMo?ﬁerJc@HPX&Qpﬁsfn@%&h% rﬁﬂ\ﬁiw B%Eé‘%ﬁd 7

ers (Uea, 10

% al nst
mg o B mb BB e PRSI YaSPBR O ARG s
mg redonbireat FFhral %% $0%efutdh edpaifdr @it the féut bhételi= Elexib8&tem™ NaH

Hcolwgr% pa#ﬁ%nl{jmﬁ@escsgg Szlwdé)w?lyggﬁltrgfglg?lsy\%% ‘l;)y io a&i ngﬂls

for “l?rﬁf?'l"a‘i?ﬁ\? thatplsprsicluded b@%pﬂazsgpmnmdm FgAHMANOGF
mg résambiridi lfﬁNkz)t@?Q fﬂ:fd Dl fo( &R -ghﬁl t{ié fRPbatidral Flgﬁﬂ—acFéD columnanst
obt ai rom Strat age S
pecdUbd PR S edel Pl RS 5 e SRR ST el ©
partities qf@am@dmv fontihe wecringiHaving diral entipe@®iniaddifiore §lr th8 -
mult%ﬂip@ﬁ@n@%&:ﬁb Rhvich Ada Y9, tHe HABRHA ahd itk 8fte alﬂhe 8

com?ogmsﬁlls%ﬁgﬁ mlie(%;I H%dot\l\fqv ”ﬁl"gggég}la@te(? or OLrJqS}'\B émg{y h _Bg; . a

“mixtdre wab vigoesinstirad tilbiheroélsifled\tefdre heingfatrled tht®0.5 g oncwmma
comr‘ﬁ@nrc%l élél‘?e\é@ Sﬁ'ﬁé%t?)er'%%ﬁ%rg@%t& Ferd 416 ;ﬂé%gjéréd '3 s% §ﬁ%§y

ntri ati-on pur I
“S'“Qj Gt %ﬁpﬁ?t@ﬁems%mfraag%enmw@%’ds ( PHARMACI A) as

Examp_le \il
IMMUNIZATION OF BLUE GOURAMI WITH RECOMBINANT ADHESIN
Recomblnant protein cbtained from the pQE-AHMA transformed E. coli was used
to immunize Blue gouraml Immunized animals were challenged with dnfferent strains of

A. hydrophila, V. angwllarum and E. tarda. The following table shows the extent of
: protectlon afforded agamstthese infections to |mmunlzed animals.
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described in He J.Y., Yin Z, Xu GL, Gong Z. Y., Lam
T.J., Sin Y.M (1997) Protection of gol dfish agai nst

._1_;

P

WO edwshgophat hirius nmul tifilisby inmmunization w PET/8G2004/000383
reconbi nant vacci ne. Aquacul ture. 158, 1-10. Bri efly,
the collected pellet for every 1 L of bacterial
culture was re-suspended in 10 ml of FP lysis buffer
(50 mM Tris, 0.1 M NaCl nM EDTA, pH8.0), to which
| ysozyme was added to a final concentration of 5nmg/m .
After shaking at roomtenperature for 5 mn, bacteria
were |ysed with 1% Triton-100. Theresultlng :
suspensi on was shaken for a m ni num of 30 r})&g &:I'he -

s A
s R e G

Bactgfial>U 7 31 U5 Of Grbupat |t ST AR gL

straigdhar naci "(’dell@fml{)( om t'enp sh hou_r(%)@n ﬁ %g’lﬁl e

for cRéliehgé | o1 rads wer hen washed t hrfi in |1G X I

A. h &g ﬂg u FP_ ) " h g} |W

A h ﬁlggl:laf : Utffg :rCOﬁ f%gg ?’m”‘ 3una! Y \-E Y Sﬁ‘?opr\g.:_

P : d-—udidna I(T)___ n‘rot i *
5 g o B B
A h,ﬁg’gﬁﬁ”s"\'\ )ﬁg@pﬁ "HWPPSr P <alinéd pBS (138 mv NZ8E 3
L3134 Nabt PO M Na rﬁ@ntrpwzg and_{|le FP_wd$5 2
- anguidlagun qf 1540% or |4nowngel 2thti| i d0use i fohe vdedidte.
010833)e 11| PREPAGATIrON |30 CRUDE [MBRAL ANTIOGEN($) Bl ue
E. tagda | fry|8e&8x101 némmBRe 2L 200TCC CBB91) , wdgbused |faad - |
PPDHSOMAY mir v i sol aCootrolan2®r opagai on of |t8se guppy -
virus (GPV) at 25C. Quppy nervous necrosis Virus

“Duplicatgyoupeaf 1@uisheachl Fan irsmand gesip( ) werelihjebtet evitders ved

ug offrecombisasiradheaintimEE AL Bishidrecdhtroligroupnesé injédiad Wals PBS

and FSAanlyd according to nethod of Paynment and Trudel )

*Sign(ficaday was hestedbp Chieshiuaed hralysis: e+ prmohatpe.g8 25C and |

‘ nmoni tored daily for cytopathic effect (CPE) in the ,

wells. Once the' CPE had stopped progressing, the titre
. was determ ned usi ng the net hod of Reed and M ench (
938), that Example Vil ,

ORAL IMMUN]ZATION OF BLUE GOURAMI WITH THE MULTICOMPONENT
'VACCINE AND DETECTION OF ANTIBODIES

- Totestforthe effectlveness of the multlcomponent vaccine against the bacterium
. Aeromonas hydrophlla 3 groups of 34 gouramis were treated as follows: The first group-
formed the control and was adminnstered normal feed The second group was
admmrstered vaccine mixed with powdered feed while the third group was admlmstered
vaccine emulsified with palm oil and mixed with powdered feed Fish were S|mllarly
boosted after three weeks, Serum was collected from representatnve fish of each group
one week after the booster and assayed for the presence of. antrbodles using the
: antnbody-antrgen agglutination assay. The remaining fi fish were challenged wnth live .
Aeromonas h ydrophlla ‘

The antibody—agglutinaﬁon assay showed that oral admihistration stimulates the
generation of similar titres of antibodies against Aeromonas hydroph//a in the |mmun|zed
fish whether the vaccines were prepared as water-m~orl emulsion or wnthout palm oil.
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eval uates an endpoi nt where 50% of the cell cultures
are infected. A formula that takes into account the

w@ewansd7ad ed percentage of infected cul tures WesST/S68U4/000383

to calculate tissue culture infectious dose (TAAD).
To kill GPV and G\NV, 0. 1% formal in was addedto the
cell culture supernatant and renmaining cells that were
harvested fromthe flask wherein massive CPE had
occurred. The formalin treated culture was |left at 4C
for days. After 17 days3, 5% sodi um thi osul phate
(vol une equivalento 1/3 the vol umeof formalin) was
added. The virus was then dialyzed4 tinesin PBS with
hourly changesof PBS. SDS-PAGEwas carried out to
d&tfeat of vascipe exknate of enautyjori aif @by rotLENSH iABBe boiRami
vaccipne was inocul ated onto BF-2 or SB nonol ayer cells
Trelatmmir‘t i vel yto_det erm ne | Angbydy tlr&NCEOT TOXI CI LY.
Comtiohnp| el V PREPARATI ON_OF |BACTERT AL ANTT CEN(S)Four
Fee&##cmemonmw!sm) a (Shl Wwdiel [ a_putrefaciens,
P Sl Vilt#ri o al gi nol yticus and
FI exi bactor col umari s) were grown separately. S

putmmfngﬂieedh‘éﬂenﬁ’e tekd, ﬁérhffﬁéi Ware @Qlﬁ' Amirt&el %eﬁdltﬁ:ﬁrﬁp@mﬁrnf N

umar

S
"a%ﬁg %ﬁ‘hglﬁ? EYP’bW?B}%'dFQa'W"stW9;btgbﬁresuwa®@t@/ﬂwgfemsse 0.3
admmlgt@realtthmon Bnlsdffed ywaccine @s Bhe®@Oin\gurgs | nocul ated from
an overnight bacterial culture and grown at 25 Cwth
vi gorous shaki ng for about 3 hours till OD540 reaches -
0.5. Sanples were pl atBxampletlll TSB Agar plate or Ordal
agar plate (1.5 %agar into Ordal nedium. respectlvely

| | | t
COUENEH R ReAlereEr AN T L0l Sl
1M “&MQH N FROTRIN ROPERIIL RBAINREVIBAL IEEGTION!  pel | et was

I e-Touegdtrare effdttiRRSs s thef rﬂﬁlﬂ@nﬁﬂ&nm%am %dttg ?rnéérgl?he

0%
effi c%@SF{c_}ﬁaﬁg{ @%Ffﬂmﬁeﬁe rﬁj;?niivné’g%/#éﬁfnﬁﬁ%ﬂﬁ I%%%%;gtech%e, 3 groups
of opBRipR VBIRkUbIeclgd v differentaireatmentp edrecgroch aasl okmp B@finfsitrdt
the WatdnePRbile HRMBdBSd \WRIUE \Pésafrﬁtgergé’d f"WaleF containing equivalent
dosage of protems as contained in the oral vaccine. The third group was used as control
“and given normal feed. Results show that oral vaccmatlon as well as the use of
immersion method provided protection against GPV infection as shown in Figure 2.
Neutrallzmg antibodies were present in oral and immersion-vaccinated fish. However,
levels of neutralizing antibodies encountered in orally immunized fish as compared to
* those of the immersion-vaccinated were not higher.
Neutralization test using sera obtained from fish suh/iving challenge with.
81091 TCIDsymL™" virus

Neutralizétion Index*

 Serum dilution

'Route of immunization Undiluted 172 1/4 1/8
: Oral vaccine 1.67 | 0,1;7** 1.5 2 g
Immersion with proteins © 00 © -
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total killing. The bacterial pellets were frozen and
stored till its later use in the vaccine. Exanple V
WERERPAFId ON OF ORAL VACCI NE The vari ous enbodP@EsG20¢000383
the oral vaccine were prepared enploying the foll ow ng
dosages for every batch of 100 fish: (a) 0.7 g AHVA
for the oral vaccine conprising reconbi nant AHVA
al one, (b) 0.7 g AHMA+0. 7 ng reconbi nant FP for the"
r AHVA- FP vaccine, (c) 0.7 mg AHVA+0.7 ng reconbi nant
"FP and 2.5 x 10 cfuof each or all the four bacteria,
FI exi bacter columaris, Pseudononas fl| orescens, '
Shiwanel I'a putrefaciens and Vibri.o al ginolyticus for-
the oral vaccine that also included bacteria
* NI £ b iipizatenthse i nahne(tiglizAiod ND51 /AMHMAG: GndicateThe MR nant  FP,
N: ungihgedgerait; 16% Udf1/Se seaibiyrdilated sehhewikiMEMbact eri a,
**Caysp eficelbdesthandetsohiogdnar i s, Pseudononas fl orescens,
: Shi wanel | a putrefaciens and Vibrio alginolyticus and 5
vw&\e gartlcles of GPV and G\NV for the vacci ne having
Vit $1 9 QA Emynizgtien. Pedralizatig of virks was ehscedrplaiient

| dllutlomtmbr‘lei ektﬁw d’l&ioﬁm/lﬁ.z vJﬁBré e BFE Y@hklon Wuﬁﬁd’h@f‘\ '
onents were mxed in a total

proai it & 98?”*(?"229@°wf ‘Wﬁ? at \SHiions 8s N} wisaFisigpifying trptenons of

. the wallsavhicheconiained Bgromdiesi aonBolifish edretficklof CPEeMuUl si fi ed
bef ore being folded into 0.5 g of powdered commercial
eel feed. The other enbodinments were also prepared in
a simlar manner using the respective anmounts of .
antigen indicated. Exanple VI | MMUNI ZATI ON OF BLUE
GOURAM W TH. RECOVBI NANT ADHESI N Reconbi nant protein .
obt ai ned from the pQE-AHVA transformed E. coliwas used -
to i mmuni ze Bl ue gourami . |mmunized animal's were : ‘

. challenged with different strains of A hydrophila,. V.
angui | larum and E. tarda. The follow ng. table shoms
the extent of protection afforded agai nst these
infections to i munized ani mals. Table 1. Extent of
protection in Blue gouram inmmunized w th r AHVA ‘
vacci ne Bacterial Dose Goup Total fish Dead Survival
RPS - : n
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strains (cells/m) used Fish (%9 (% for challenge A
hydrophila I mmune 20 1 95 87.5** PPD 134/91 Control 20
wW@2@6/088736ydr ophi | a 6. 1x10" I mmune 20 3 85 70. BET/SGRID/000383
70/ 91 Control 20 10 50 A. hydrophila 4.45x10" | mune
20 5 75 28.6 L31 Control 20 7 65 V. anguillarum 1x10"
| mune 20 10 50 44.4* 01/10/93(2) Control 20 18 10 E.
tarda 3.28x10" Immune 20 5 75 44.4 PPD 130/91 Contr ol
209 55 Duplicate group of 10 fish each. For imune
group, fish were injeqt M§th 15 ng of reconbi nant
adhesin in FCA, Fish |n confrol group were injected-
and FCA only. Significance was tested by
What 1 a|m-:hse<|;d3are anal ysis: ** p<0.01; * p<0.05 Exanple VI
ORAL | MMUNI ZATI ON OF BLUE GOURAM -W TH THE
MULTI COVPONENT VACCI NE_AND DETECTI ON OF ANTI BODI ES To
1t est AfbOrah¥agsing 4QropAieing ak laast ond tof crecpuibimant protein
. vacci ne agai nst the bacterium Aerononas hydrophila,3

AHMA, grengrebinastl profeiani AHWMA e fragerirsiasaric! FevumbinaAt ;gfo‘iéin
group forned the control and was adm ni stered nor
derivatiiesed. The second group was admi ni stered vacci ne m xed
with powdered feed while the third group was
adm ni stered vaccine emulsified with palmoil and
m xed with powdered feed. Fish were simlarly

2. The vaccine of Claim 1 wherein at least one of the recombinar’it

protein fragments and derivatives is emulsified in water-in-oil emulsion,

3. The vaccine according to Claim 2 wherein said"emulsifying ofl

further comprises organic oil.

4. The vaccine accordmg to Claim '3 wherein said emulsufylng 0|I

further comprises palm oil.

5. The vaccine accordmg to Claim 2 wherein the proportlon of water

and oil in the emulision further comprlses 1:2.

6. - The vaccine accordlng to Claim 2. whereln the proportlon of water

and 0|l in the emulsnon is equal.
7. The oral vaccine according to Claim 2 mixed Wi’th a bindihg yagent. :

2



boosted after three weeks. Serum was collected from
representative fish of each group one week after the
who@shsid7’3@and assayed for the presence of anti bpdi/e62004/000383
usi ng the anti body-antigen aggl utination assay. The
remaining fish were challenged with |ive Aerononas
hydr ophil a. The anti body-aggl utinati on assay showed
that oral administration stinulates the generation of
simlar titres of antibodi es agai nst Aeronpnas :
dr ofhis! i i Li ther t he vaccines
QTR el R e TR T RERKTE R bintfd R dhrter
-0J of vaccine and pal moil enul sion on
Comprlgéé P%E&%&%‘?@W@?ﬂﬁ'n bl ue gourani. Treat ment
Anti body titre Control 1:1 Feed + vaccine
(non-enul sion) 1:4 Feed + vaccine (water-in-oil
emul sion) 1:4 During the challenge test, fish that
Qer e dhal oral adiecines bEGIdirh h@ Whibigie Qﬁ@olﬂiﬁﬂtn%%@@hﬂ%nher'
emul sified wth water-in-palmoil, showed a higher '
comprises Nighalisdositg-dafsekyetaRefgiBLB] stered the
non- enul si fi ed. vac¢i ne as shown in Figure.l. Exanple
VI 11 COVPARI SON OF RESULTS OF ORAL | MVUNI ZATI ON AND

I MVUNI ZATI ON BY | MVERSI ON N PROTEI N COCKTAI LAGAI NST
the effectiveness of the

RAL F | ON_To test for
ﬁu t iE’!&%pg nVaGRIER ﬂé 9(%!%6 CSHRRIIENG hanefmmsmelogically
. admi ni stering the reconbi nant proteins by the :
eﬁec“"?ﬁ@é?s‘? dacerBbimany 4EIMA pgeteips of guppi es were
subjected to different treatnents. One group was ‘
~orally adm nistered the vaccine while the second group
was i Mmersed in water containing equival ent dosage of
oot €Thes  aral cvateineeddcBrding @6 AlCINATCH NG rt[;@ne EdthpHsing
group was used as control and given nornaF eed. . "
recombﬁegs,:wlp}@teﬁhpp(that oral vaccination as well as the use
of .

12, The vaccine of Claim 11 wherein the recombinant proteins are

emulsified in a water-in-oil emulsion.

13.  The vaccine according to Claim 12 wherein said emulsifying oil'

further comprises organic oil.

14.  The vaccine according to Claim 13 wherein said emulsifying'oil ’

further comprises palm oil.

15.  The vaccine according to Claim 12 wherein the proportion of vAvateAr

“and oil in the emulsion further comprises 1:2.
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i mrer si on nmet hod provi ded protection agai nst GPV

infection as shown in Figure 2. Neutrali zing
wa@paoslosifdes were present in oral and PCT/SG2004/000383

i mrer si on-vacci nated fish. However, |evels of

neutralizing anti bodi es encountered in orally

i mmuni zed fish as conpared to those of the

i mrer si on-vacci nated were not higher. Neutralization

test using sera obtained fromfish surviving challenge

Wit h r tralization | ndex*
ggr qu.QFq%f%lE@r?% ﬂlgf (ﬁﬁh’ﬂ'\ﬁ?a ﬁ%fr?'“u PIRRAYtieN of wager -
cCi ne 67017**152Im’rer5|on w th .
and O"#‘ﬁ?eoéﬁ'é"sé%‘ BSY o*NI < : indicates there is no
neutralizationNl > 1 / N oo: indicates

neutralization;. N .undiluted serum 1/2, 1/4, 1/8:
serially di luted serumwith MEM 1O **Cause of cell.

tidat hAn el \erosinesakcandingdo Glakn 90 rikal Wity Bi
‘neutralization of virus was observed at w ﬁﬁ?%@ﬁgt
(Nl> 1) except dilution of 1/2 where NI = 0.17.

I mrer si on i muni zation, produces strong neutralization

Vi s signif t hat
none 1; t\ﬁatccwlg: Iagbé#'ﬁr}@oﬁfaé éga pé’ntgwif‘@oﬁgent '
free of ECLAII\/BV\hatlscIalned|s 1. An
further E{;@gng\%&aﬂgu ?rf)‘?ef ing at | east one of reconbinant
protein AHVA, reconhi nant protein AHVA fragments, .and

recombi nant protein derivatives. 2. The vaccine of
Claim1 wherein at | east one of the reconbi nant

ot eThe fvaagimenescamiihgleoi Qriimves whersTH! Hid i %,h@ agent
water-in-oil erulsion, 3. The vaccine according t

further @brapnsé’s ambogymeﬁwlcséuaméesl fying oil

20.  The oral vaccine accordlng to Claim 11 comprising |mmunolog|cally

effective dose of at least one of the constltuent protelns

21.. The oral vaccine -according to Claim 1 further comprising
mactwated viruses elected from a group consnstung of guppy reovirus and guppy.

nervous neCFOSIS virus..

22, The oral vaccine according to Claim 1 further compriSing bacteﬁal o
antigens or killed bacteria selected from 'a group consist'ing' of Sh:iwanella’
putrefacnens Pseudomonas florescens, Vlbno alginolyticus and Flexmobactor |

columnarls



further conprises organic oil. 4. The vaccine
according to Caim3 wherein said enul sifying oi

wo eooslosd73€onpri ses palmoil. 5. The vacci ne acRCI/EGI®H4/000383
to Caim2 wherein the proportion of water and oil in
the emul sion further conprises :2. 6. The vaccine
according to Claim2 wherein the proportion of water
and oil in the emulsion is equal. 7. The oral vaccine
according to Gaim2 mxed with a binding agent.8. The

Z8.al Aagsthbg of [/ g{\f‘a{ pAkndi ent

further conpri fgeésﬂl ?Plocru C%wbe %ﬂﬁ‘a%g@tﬁgs ?Ee '
oral Mpacci m. 8 mhere n the, bindin ent

| furth r coﬁ) tgﬂ ﬁ'll)aﬂg a prede ermined amountgof at least one of

' oS r met hl cel | ul ose. 10. The oral vaccine .
reCOmb!ﬁar% é%{l?{su rRgomIPinaRtu RyPteln c AHMAef fragtrionts, and

dose of recorrbl nant AHVA protein. 11. The oral vaccine

recombtadtb rRIPiN tderivatives Bridimitiols recombirsing pHrotsiANRHIA! cither
protein FP. 12. The vaccine of Caimwherein the °

singly oregoromtination atith it RGBSt VNl i,n-0
emul si on. 13. The vacci ne%?gcgpg%;ﬁg été'oe%ewah%b the boup

conmstM@ foﬁ*e@oﬁiﬁnﬁ’arﬁ%?élﬁyﬁﬁggeﬂ&ﬂ) c?%ﬁ%r r hﬁgll%&%; gcgr}lp)gis

ol l. 14. The vaccl ne acc
aln10|I ‘15. The

virus, Sﬁmér%'lléﬁﬂr%fé)éderﬁ%%% s{ﬁgg 1%, Ylpgorﬁ!@p@hﬁnpm and

vaccl ne "accor
r and qQil in the enuIS|on further conprises

| FlexinofptdfEbilurds Jo PrifeeiRsmine velun of f leashoapaimatee and
saline proportion of water and oil in the emulsion is equal L

b) vigorously mixing a pre-determined volume of organic oil
with (a) to form an emulsion, |

C) optionally, adding a bmdlng agent to emulsion (b) with gentle
stirring to obtain the consustency of a paste, and |

d)  optionally, adding particulate feed to (c) to obtain a

particulate oral vaccine.

24, The metAhed according to Claim 23 wherein 'the"organic oil further

comprises palm oil.

25.  The method accordlng to Clalm 23 wherein the bmdlng agent

further comprises partlculate feed

23 .



. An oral vaccine according to CCaimmxed with a

bi ndi ng agent. 18. The vacci ne according to Caim17
wok@sosIT3¢ he bi ndi ng agent further conprises PCT/SG2004/000383

particul ate feed. 19. The vaccine according to Claim

17 wherein the binding agent further conprises
car boxynet hyl cel | ul ose. 20. The oral vaccine according

to Caimconprising i munol ogically effective dose of
at | east one of the constituent proteins. 21. The oral

f h
T 1 B S oo
SRR R

conprising bacterial antigens or killed bacteria

sel ected froma group consisting of Shiwanella
put ref aci ens, Pseudononas fl orescens, Vibrio

24. gi ridley tiazsineatephed Mybaiss Omeﬂ%dﬂﬁlﬁfdrémé?’to ACIalm 23
nmet hod of making an oral vaccine conprising the steps

whereirothe @onganraladedagdox l‘%@o@bﬂiﬁﬂeﬁxﬁ%qﬁdgﬁe%cﬁgﬁt rahges

| east one of .reconbi nant

n econbi nant protein
betweergz,? P@a??@?ga gr%awﬁgpy%'%@ ‘%ﬁf‘ﬁéﬁw tein AHVA, either
singly or in conbination wth at | east one anti gen
sel ected fromthe group consisting of reconbinant
r ot n FP, guppy reovirus, guppy nervous necrosis
Fru eSﬁfﬁAaf?éHCIr@ ptﬂneéedd)yeﬂse niethod caweading to Claim 23
flor escens Vi brio al gi nolyticus and Fl exi nobactor.

wheremdbemntmfurecanpmwwmwmne@ewememﬂg@arhd?.ﬂ_é g%‘%ody'
of water and saline.. b) vigorously mxin

welghtqmltleed@:n@em ned vol ume of organic oil W|th (a) to form
an emnul si on,

' .29. The oral vaccine prepared by the method according to Clalm 23

‘wherein the amount of recomblnant AHMA is 17,ug/g body welght of the recup|ent

3Q. The vaccine prepared by the method according to Claim 23
whereln the computed dosage of recombmant FP in the vaccine ranges between |

7 ug/g and 150,ug/g body welght of the rec:plent
81, The oral vaccine prepared‘by the method according to Claim'23 | |

wherein the amount of recombinant FP is. between 1 5,ug/g and 20 ,ug/g body'

welght of the rempxent

24



c) optionally, adding a binding agent to enul sion (b)
Wth gentle stirring to obtain the consistency of a
w@awses37and d) optionally, adding particul ate PERSG2004/000383
(c) to obtain a particulate oral vaccine. 24. The
met hod according to Caim 23 wherein the organic oil

further conprises palmoil. 25. The nethod accordi ng

to Caim 23 wherein the binding agent further
conprises particulate feed.26. The nmethod accordi ng to

g P R B I B s B s

I t ho to Cai'm 23 wherein

whereit 8 308 o8 GB35 FP IS b atarkom wAIGhbof the tesiont
ranges between 7ng/g and 150 ngy/g body wei ght of the
reci pient. 28. The oral vaccine prepared by the nethod
according to Caim23 wherein the anmount of

PconthAanac@nkAprepaiet wee nthemmathadd adBoriH § tBO@faum 3
wei ght of the recipient. 29. The oral vaccine prepared2

'whereug%thtragg)m?ggd % f;ﬁgrlr% gQLody @F%thgb@ %E& iNRated

virus in"tBeiiceiMe r ar.e tho
accor di ng to%(‘:feﬁé?n égﬁc‘ e?’g hvéraggﬁ%l?s %/ g eW@th of
nbi nant FP in the vacci ne ranges between 7 /yg/g:
the rec{‘f\ﬁ’gﬁ'SO//g/g body wei ght of the recipient. 31. The oral
vacci ne prepared by the nethod according to Caim23
wherein the amount of reconbinant FP is between 15ngy/g.
and 20 ng/ g body weight of the recipient.32. The oral -
Fhcci Hee prabuactingprepareniebyidbe aneticd Q@cdtﬁlr@ & @Ignﬁ%
wherei n the anount of reconbinant FP S g/ g bddy wei ght
whereirpthet draourtofetdoist one of viral protein and lnactlvated virus is 10°

viral parﬂcles/g body welght of the recnplent

35. The vaccine prepared by the method aecording to Claim 23
wherein the computed dosage of at Ieast one of lnactlvated bacterlal and an
'equlvalent amount of bactenal antlgens in the vaccme ranges between 10° cfu/g

and 107cfu/g body weight of the recipient,

36. The oral vaccine prepared by the method according to Claim 23 .
wherein the amount of at least one of inactivated bacteria and an equivalent

amount of bacterial antngens in the vaccme is 2.5 x106 cfu/g body weight of the'.

recnplent

25



33. The vacci ne prepared by the nethod according to
Claim 23 wherein the conputed dosage of at |east one
W@R003i053B6 pr ot ei ns and i nactivated virus in theEC/aGUIOWwe00383
ranges between 3 and 6 viral particles / g body wei ght
of the recipient. 34. The oral vaccine prepared by the
met hod according to Caim23 wherein the amunt of at
| east one of viral protein and inactivated virus is 5
viral particles/g body weight of the recipient. 35,

Jne. Vﬂ%bﬂ%dobﬁﬂ%'éﬁﬁg % sp R8s 2‘1%%9?&?%‘2& prgﬂ&ggé:tl gigé?nsf

23 wherein the conputed dosage
il | terial.and.an_equi val ent amount of :
aquatlcbrgagltﬁéée%/@sf Sg'ﬁ'??‘éaﬁsaqafh'“eﬂ%ﬂ%ee iq'ﬁ'g“l‘ Raisaleetigetivesdoes of
th cf u/aq‘\?an cfu/ ,bodé wei ght of the recipient. 36. The
& vacgying, ageop Pﬂéoﬂﬁ@m? d by the nethod according to Claim
23 wherein the anount of at |east one of inactivated

bacteria and an equi val ent anmount of bacteri al
antigens in the vaccine is 2.5 x 6 cfu/g body wei ght

aff. t e methodisrbrdidg té\O1ERD : ' ies. in.
need of such treat rr%n,t agai gZ’t w@ﬁhﬂﬁ%@“ﬁ?ﬁ%@@%?“ quaq'c
speciesconpri si ng adm ni stering an inmunol ogically effective
does of the vaccine according to Claim23. 38. A
nmet hod according to Caim37, wherein said animal is
an aquatic species. 39. A nmethod according to Caim

3, :Qgereihg the aquatic species is fish. 40. A nmethod
ccortiMned a¢careingoto (aimeB8, whereinsthei aqaatipispycied is
. . A nmethod according to Caim39, wherein the fish is
fish. 4 blue gouram . 42. A nmethod according to Caim39, .

wherein the fish is a goldfish.
40. A method according to Claim 39, wherein the fish |s a guppy.
41, A method according to Claim 39, wherein the fish is a blue gourami.
42, A method according to Claim 39, wherein the fish is a goldfish.

43. A fish'immunized with the oral vaccine of Claim 23.

44.  An edible product comprising fish immunized or treated with the

vaccine according to Claim 25.

2%



43. A fish imunized with the oral vaccine of Claim
23. 44. An edible product conprising fish i nmunized or
WO e@ansif3ev t h t he vacci ne according to C ai m 2BCHSG200#@00383

oral vaccine according to Caim11l further conprising

i nactivated viruses elected froma group consisting of
guppy reovirus and guppy hervous necrosis virus. 46.

The oral vaccine according to Claimfurther conprising.
bacterial antigens or killed bacteria selected froma

4H.0u ngi.gt i ef acj en .'
| seugraﬁ%nggélf Ivgrg%@%e%gbg% aE?D ¢[ﬂ ol {/1t ﬁ{q@eéngompnsmg
|l umaris. 47.. The aoral vaccine :
'”aCt'Vag @?h@?%% i o4 oM 8 0rp4 €RBRistipgmtitinRy Teavirus iaald guppy
ntlr%§ns or -killed bacteria selected froma group '
Nervou BRSIOSS YifHSef  Shi wanel | a putref aci ens, Pseudononas
florescens, Vibrio alginolyticus and FI exi nobact or.
col ummari s. :
46.  The oral vaccine according to Claim 11 further comprising bacterial |
antigens or killed bac,teria' selected from a group consisting of Shiwlanella
putrefaciens, Pseudomonas florescens,"Vibrio alginolyticus and Flexinobeetor ,

columnaris.

47.  The oral vaccine according to Claim 21 further comprnsmg bacterial
antigens or kllled bactena selected from a group consisting of Shlwanella |
putrefacnens Pseudomonas ﬂorescens V|bno alglnolytlcus and Flexmobactor

columnarls
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