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& (57) Abstract: A composition for oral immunization comprising recombinant proteins AHMA and FP that afford protection from
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In recent. years. . Efforts have been made to devel op

vacci nes agai nst selected fish pathogens.. Thus, a
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Antl bi otics are often used for -prevention _ .
Tradltionally. introducing chemotherapeutic agents such as sulfa drugs or

. oxytetracyclines has been the method of choice for treating bacterial mfectnons This °

methed has several inherent deficiencies. Many bacterial strains have been known to
develop resistance because of unregulated use. of such a stratégy. ' The process is very

- _ expensive and cumbersome, Besides the environmental problems created, the strategy
“does not help in treating diseases of viral etiology, which are equally prevalent. The
preference for Immunogens or vaccines to treat fish disease has therefore galned

prominence In recent years.

 Efforts have been m_'a';:le to develop vac_:cines against selected fish pathogens,
Thus, a vaccine has been developed against Y. ruckerii (Tebbit et ai,, Developments i’ -



and treatnment of MAS (Stevenson, RWM "Vaccination
agai nst Aerononas hydrophila" In: Fish Vaccination.
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antibiotic resistance in A hydrophila. Due to the
antigenic diversity of A hydrophila strains, it has
been difficult to devel op a useful vacci ne and
accordingly there are no effective vaccines,
currently known or commercially available for
.protection against w de range of different virulent
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hydrophila stralns, it has been difficult fo develop a useful vaccine and accordingly there
are no effective vaccines, currently known or commercially avaifable for protection against:
wide range of different virulent strains of A. hydrophila. '
Similarly, protozoan ecloparasites take a toll on fish population. For exam;gle, a
ciliated protozoan, lcthyophthirus multifitiis causes white spot or Ich, éspecially in
ornamental fish. It was established that immunity could be conferred in laboratories
- even by parasite exposure {(Hines and Spira 1974) However, there are no effective
vaccines commercia!ly avaliable, Besides, there are a number of bacterial and viral
infections that are prevalent such as Aeromonas hydrophila, vibrios, reovirus and '
nervous hecrosis virus that pose serious'commercial threat to the aquacullure industry.

2



and | abour-efficient manner. SUMVARY Disclosed is a
conposition that when orally adm nistered, can protect
ani mal s agai nst ubi quitous bacterial and viral
infections as well as some of the protozoan
ectoparasites particularly prevalent in the aquatic
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reconbi nant protein FP, guppy reovirus
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form an emulsion, ¢) optionally, adding a binding

@%I@b?‘ﬂeﬁ'ﬁﬁ@mﬁﬁm%) with gentle stirring to obtain
t he consistency of a paste, and 3 d) optionally,
adding particulate feed to ( to obtain a particul ate
oral wvaccine. In athird as%@\@MARtYhere is provided a
fish immunized with the oral vaccine as defined

above. _In a fourth aspect, there is provided an edible
producP'SESF&ﬂ |ss|anaompgeﬁtlon that when orally administered, can protect

-animals against ubiquitous bacterial and viral infections as well as some of the
protozoan ectoparasites particularly prevalent in the aquatic environment.

In a first aspect, there is provided an oral vaccine comprising at least one
of recombinant protein (AHMA), recombinant protein AHMA fragments, and
recombinant protein derivatives.

In a second aspect, there is provided a method of making an oral vaccine
comprising the steps of:

a) separately mixing a predetermined amount of at least one of
recombinant protein AHMA, recombinant protein AHMA fragments, and
recombinant protein derivatives and whole recombinant protein AHMA either singly
or in combination with at least one antigen selected from the group consisting of
recombinant protein FP, guppy reovirus, guppy nervous necrosis virus, Shiwanella
putrefaciens, Pseudomonas florescens, Vibrio alginolyticus and Flexinobactor
columnaris in a predetermined volume of at least one of water and saline,

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

c) optionally, adding a binding agent to emulsion (b) with gentle stirring to
obtain the consistency of a paste, and



i mmuni zed or treated with the vaccine as defined

above. An exanpl e enbodi nent provides a conposition
conpri sing reconmbi nant pol ypepti de nmaj or adhesin

protein of Aerononas hydrophila (AHVA). Anot her
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through the gut w thout their being readily degraded
by the gastric enzynmes. According to yet another
exanpl e enbodi nent, a nmethod is provided for

sustai ned rel ease of a vaccine conposition in the

i mmuni zed ani nal whereby the vaccine is not degraded
all at once but does so over a |longer duration, giving
t he '

3a



i mmune system a | onger exposure to the antigens of the
conposition than is ordinarily possible. In
accordance with anot her exanple enbodi nent, there is
al so provided a particul ate vaccine wherein the

emul sified i munogens are adsorbed onto a_ binding
ag ent . Anpthacexaorla @@hmmnp Srovigest é@méﬂ%ﬁﬁbﬂ wherein inactivated
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invention attenpts to achieve that objective. These
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t fEinBFigoksiBleOr testing of the present invention,
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binding agent.

In accordance with yet another example embodiment, there is provided a
vaccine delivery mode which is non-traumatic, safe and effective. Oral
immunization has been associated with a sustained and longer-lasting
immunological memory and the instant invention attempts to achieve that
objective.

These and other advantages of the present invention will become apparent

upon review of the following 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 is a graph comparing the protection conferred by the vaccine against viral
challenge, when.administered orally and by the immersion method.



Thr oughout this specification, unless the context

requi res otherw se, the words "conprise", "conprises"”
and "conprising” will be understood to inply the
inclusion of a stated step or elenent or group of

St Bo=0e0seBenent s but not the exclusion of anyCT6GRE/000383
step or elenent or group of steps or elenents. For the
pur poses of the present Invention, the phrase
"elicit(s) an i mune response” refers to the ability
of a pol ypeptide or imnuno-interactive fragnment or
variant derivative, or a bacterial or a protozoan or
viral nolecule of the invention to produce an inmune
response In an animal to which it |Is adm nistered,

| DhieRheg the production of antibodies and cellul ar

| mmuni ty conponent.s.: By "expression vector" is neant
any autononous genetic-el ement capable of directing
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oo s SPactAD: 4ricat e onioy araied Sy Ugr hMOTS o
Breotpgsd” dcomprises”apd Somprising! wiltlbe omdeestoddto dhply the inclusion of -
Iarma.tétéwm eran;ehparfg*oﬂg éﬂ%'r aemgas @ nofifie e&a{sion %% fady

IS e Iciting an
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By "expression vector"is meant any aufonomous genetic eIemenf dapable 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 thera_:beutic
function,

‘Homology" refers to the percentage number of amino acids that are identical or
: constitute conservative substitutions. l,-lomb!ogy may be determined using sequence '
comparison programs.

By ‘immunclogically effective amount" is meant the administration to an anihal of an
amount of a protein, polypeplide, immuno-interactive fragment, variant or denvatwe,
bacterial, protozoan or viral molecule of the invention, elther in a single dose oras

. part of a series, that is effective for eliciting an immune response against that



of the animal's immune systemto elicit an i mune
response (inclusive of a hunoral and/or a cellular
i mmune response), and the fornul ati on of the vaccine.

It Is expected that the amount will fall in a
r eVaRINEI3Y3shbr oad range that can be det er m nedPCT/SG2004/000383
through routine trials. . By "isolated is neant

material that is substantially or essentially free
from conponents that normally acconpany it in.its
native state: e.g., a DNA fragnent which has been
renmoved fromthe sequences which are normally adjacent
.to the fragnent. By' pharnaceutically-acceptable
carrier" is nmeant a Solid or liquid filler, diluent or
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Rdnidhgicl eotide” refers to a pol ynucleotide *. . forned
Invitro by the manipulation of nucleic acid into a
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t8loihistvith BRaAIFERG pfoﬁéﬂ&ﬂﬁtﬁom changing the nature of the function or
. activity of the polypeptide (conservative substitutions} as described herelnafier.The temn_
“recombinant polynucleotide" or ‘synthetic polynucleotide" refers to a polynucleotide
- formed in vitro by the maniplation of nucleic acld into a form not normally' found in
 nature. For examble the recombinant or. syn!hetuc polynuclectide may be in the form
. of an expression vector. Generally, such expression vectors include transonptlonal and -
“translational reg ulatory nucleic acid operably linked fo the nucleotide sequence.

- BY "recombinant polypept:de“;s meant a polypeptide made usmg recombinant techniques.

i.e., through the expression of a recombinant or synthetic polynuoleolide
By “immunogen” or “antigen" is meant a mo!ecule that when adminfstered into the body

of a recipient animal, elicits an immune response
By "emulsion” is meant a mtxture of two immiscible fiquids wherem one Is dispersed in
the other in minute droplets .



By "emulsion" Is nmeant a m xture of two I nmm scible
liquids wherein one is dispersed in the other in

m nute droplets. 6 WO 2005/ 053736 PCT/ SG2004/ 000383

By "oral administration" is neant adm nistering the
vawoi2tie/08173d eed- st uf f conpri sing the vacci ne PETHSHE004/000383
oral cavity of individual recipients by any suitable
nmeans i ncluding mnechanical or nmanual adm nistration.
DETAI LED DESCRI PTI ON One enbodi nent of the instant .

i nvention provides anoral vaccine conprising at | east
one reconbi nant protein AHVA.- In one preferred ‘
enbodi ment of the invention, the conposition

conprises twd reconbi'nant proteins nanmel y, recombi nant
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entitled "Therapeutic and Prophyl actic Agents Derived
from Aerononas hydrophila Bacterial Surface

Proteins", the contents of which in Its entirety are
|ncorporat ed by reREIARERDESCRIFHONG onj ng and
expression of reconbi nant FP has been fully described

in U %hﬁ%lﬁe%ﬁgﬂtné:%érﬁ I?N% Wdl'?% Jr%%aécﬂle prithg & -
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grendinenls may incemeyalgfothgtppymbined gvat putsing fromgathpgenditer vous
a6hce SeprotbdtibySef the vaccine againsta wldgr spectrum of infectlons. Thus, an

embodiment of the invention comprises recombinant proteins AHMA and FP along with
killed bacteria selected from the group conslisting of Shiwanella putrefaciens,
Pseudomonas ﬂorescens, ‘ano algmo!yt:ous and Flexinobactor columnaris. Another
embodiment ofthe invention lncludes besides the recombinant proteins and killed
bacteria mentloned above, inactivated viruses from the group consisting of guppy
reovirus and guppy nervous necrosis 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 1mportant adhesin molecule (Lee, ef

al, 1997, Joumaf of Fish Diseases 20; 169-175). N-terminal sequence analysas of this
protein revealed a 20-residue sequence with substantial homology to the 39 kDa outer
membrane protein, Omp I, of A. hydrophita Ah 65 isolated from the rainbow"tfou,t. The

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



in work |leading up to the present invention, a 43-kDa
outer nenbrane protein of. A hydrophila strain PPD
134/ 91 was identified as an inportant adhesin nol ecul e
(Lee, et al., 1997, Journal of Fish D seases
20W0@HsDYBY6. N-term nal sequence anal ysis of ®PRTSG2004/000383
protein reveal ed a 20-resi due sequence with
substantial honology to the 39 kDa outer nmenbrane
protein, Omp Il, of A hydrophila Ah 65 isolated from
the rai nbow trout. The sequence information enabl ed
the cloning and expression of the reconbi nant protein
_ 7 WD 2005/ 053736 PCT/ SG2004/-000383 AHWVA, which is the

subj ect matter of US Patent Application.No. 10/220, 986
r 4 hich i taheipisct mattei of USPeenbipplidationding il #220,988ut ant s
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anot her pol ypepti de suc ‘transf erase
(GST) is also envisaged. Th| s may |Increase the
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%Qraﬂbhr dificlehd) 4P fBR\eéQI RIS imoblization antigen of lcthyophthirius
+-mulfifilits was cloned and expressed in E. colfas ajus:on 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 profozoans.
Recombinant FP may therefore be useful as a-compoﬁ,ent ofa multivalent vaccine
-+, formulation. I '

The invention also relates to the use of AHMA protein either alone orin
combination with FP recombinant protem. its fragments or variants modified using
conventional molecular biology techniques, in order to improve the yield, _
recoverabm(y stability, solubility or immunogemclty It is possible fo use mutated-
polypeptides or conservative substituents whereln amino aclds are changed without
any loss of immunogemclty Cloning of polynucleotldes encoding antigenic
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A proteolytic site engi neered between the two protein
sequences can enhance separation efficiency of FP
from GST. The inmobilization antigen of

I cthyophthirius multifiliis was cloned and expressed
| IWe208/0537%s a fusion protein with GST, the clPONSGY04/000383
and expression of which is the subject matter of US
Pat ent Application 09/196, 161 referenced above. FP
affords protection against ectoparasitic ciliated _
prot ozoans. ‘Reconbi nant FP may therefore be useful as
a conponent of a nultivalent vaccine forrulation.
-The invention also relates to the use of AHVA protein
either alone or in conbination wi th FP reconbi nant .
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tkevaraltvacdine, persons of ordinary skill in the art. These
nmet hods may. include irradiation or heat shock or' by

chem @q @t ment ' using fornal dehyde,
. glut¥ fatéﬂ@ ant ARIMA may agifsreds adibstics thab?“’%tﬂfﬁf?“é?@“ﬁﬁ ne.
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REMLRN ¥dd other bacterial antlgens to the oral vaccine. Thus in one embodiment
of the invantion, four kiled bacteria pamely, Shiwanel(a butrefaciens, Pseudomonas

. florescens, Vibrio alginolyticus'and Flaxinobactor columnaris are incorporated. These
bacterial infections-are common In fish, However, caution must be exercised while
selecting bacterial antigens for incorporation namely, that they must not cross-reactwith

" AHMA antibodies, s recombinant AMMA is one component of the oral vaccine. These

selected bacteria may be inactivated by any method known fo those skilled in the art,

" including irradiation, heat-inactivation or chemmal trealment. Their antigenic proteins

may also be made by recombinant methods for incorporation Into the multicomponent

~ oral vaccine,

- The recombinant proteins may be diséoh'{ed in water or saline to make the
~ agueous phase prior to mixing with organic oil for making an emulsion. Any
mfetaboiizable oil especially vegetable oil may he used to make ttie emulsion.
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= col unnarls are 1 ncorporate

the purified and antigenically rel evant epitopes may
be i ncorporated as conponent of . the vaccine
preparation. For exanple, the guppy reovirus or the
guppy nervous necrosis virus coat proteins produced
bywWoge@iBi7dant DNA t echni ques can be i ncor por RCESGRG0E/000383
the oral vaccine. Wile reconbi nant AHVA nay generate
anti bodi es that cross-protect against other bacteri al
speci es, such as of Aeronpnas, Vibrio and :
Edwardsiella, It may be desirable to add -ot.her
bacterial antigens to the oral vaccine. Thus in one
embodi nent of the invention; four killed bacteria
nanel y, Shlwanella pdtrefaC|ens Pseudononas
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antigenic proteins may also. be made by reconbi nant
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m%bl i zed by the recipient. These may be sel ected
from anongst peanut, soybean, ol i-ve, pal moil,

c o co seed f fé{r o) ' S -
O e AUl R s R RN,
Tpﬁ,\@ﬁqiqed?ﬁy He9 heagded tq\,gjgmal feed as paste and administered orally lo
Intended reclpients. The oral vaccine may also include suitable carrier or diluent,
stabilizers to pravent the emulsified vaccine from degrading on storage. Mild non-ionic

surfactants may be incorporated into the formulation to obtain uniform particulate size.

The oral 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 cdmposition as described above.

. Alternatively, the vaccine may be simply added to the feed at the time the feed is fed to -
the animal by sprinkiing the vaccine on the feed. ‘ ' |

Also envisaged are the use, of adjuvants, plasticizers, i)i_lannaceuticél
excipients, other soluble antigens, diluents, carriers, stabilisers, binders, lubricants, |
glidants, colouring agents, flavours and combinations thereof, with the vaccine.
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found to be em nently suitable for maki ng a good

emul sion for the vaccine. Suitable binding agents may
be added to the emul sified vaccine preparation to
give it particulate consistency. If particulate
CcOWPG8ISIPIBF i s desired, the ermul sion may be RCREG2004/000383
Wi th granul ar feed conposition. For imunizing fish
for exanple, the vaccine. could be mxed with feed
such as eel feed as was done In the instant invention.
The invention provides oral vaccine of granular
conposition. Also, other particulate matter that are
biologically inert may be used to render the vaccine
into a particulate form This nmay include high-

Vi scosity. carboxynethylcellulose Ot her suitable
materi als may .1 nclude - powdered ani mal feeds and
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conpr|5|ng an oral vaccine conposition as descri bed

abov added
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emulsion. Conservative substitulions that-do not drastically reduce immunogenicity or
protectwe response may be used for the vaceine., Other components such as
) 'recotnbinant FP, viral proteins and killed bacteria may be separately combined to the -
" recombinait AHMA-ernulsion. These together may be gently mixed into particulate
" edible feed to give the vaccine a particulate consnstency These particulate material - |
may include animal feed, or biologically inert miaterial such as high viscosity
" carboxymethyl cellulose. The vaccine may also be sprayed fn its emulsif‘ed form onto
feed for easy orat admmistratlon

. The dosage of components of the vaccme is made in accordance with the body
WBight of the intended subject so as to provide an immunoldgically sufficient amount
fo elicit protective response. Thus dosage of AHMA in the vaccine may range
bahveen 7 and 150 pg/ gm body weight. A more preferable amount would be 15 ~20
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i nfection by Aeronponas hydrophila. These may i ncl ude
fishes, anphibians, reptiles, birds and mammals. A
hydrophila is al so an opportuni stic human pat hogen.
Simlarly, the vaccine is suited to inmunize agai nst
E@zepsiogsiisa and Vi brio bacteria too. Aquati c PCHAGHAL/)0383
and primarily fish are nore at risk. The vacci he nay
be used effectively on all fishes. However, economc
| osses are greater due to this infection anpngst
ornanental fishes. The vaccine is efficacious in
protecting many ornanental .fish from infection,
;including the. guppy, goldfi.sh and the bl ue gouram,
as described in the followi ng experinents. The
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- Phippbingtdhecapaing @mmteeqdéﬁ the fisfoin e emulsion-form mixed with feed,

conferred on the recipients a higher survival rate in companson fo recnplents wha were
_ administered the vaccine just mixed with feed.

. FIG. 2 deplets a graph t companng the protection conferred by the oral vaccine

) ag‘alnst viral chal!enge The vaccine was orally. administered and the protein cocktail
was administered by immersion method. Fish immunized with the muluGomponent orat
- vacelne either orally or by immersion survive the chailenge and s0 do the fish lmmersed
in the protein cocktail, Fish from the control group tecelving feed alone, begin _
succumbing to the infection on day 10 post—cha!lenge and about 60 % die by the 20"
day post—challenge
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to elicit protective. response. Thus dosage of AHMA in
the vacci ne may range between 7 and 150 | ug/ gm body
wei ght. A nore preferable amount woul d be 15720 11

WD 2005/ 053736 PCT/ S&2004/ 000383 pg/gm a nost

pro aeses7wnount woul d be about 17g/ gm body wECHRE2004/000383
Simlarly the conponents may al so be enpl oyed at

i mrunol ogi cally effective dosage. Thus, an

i nmunol ogi cal ly effective amount of reconbinant.-FP nmay
range between 7 and 1509/ gm body wei ght, a nore

pref erabl e dose range may be 15 and 20 g/ gmand the
nost preferable dose may be 179/ gm body wei ght- of the
i mmuni zed subject. Preferred anmpunts of inactivated
virus or .equival ent anounts of vi ral proteins for

anqo! s chish S8 e BEeEy i e R s gt
Jodiag gramplgs whightare previded prly forijustralivedbipessed anounts. to
elicit a protective response may be 105 viral

particles of each virus gremplelbse of the vaccine.
Simlarty, Kkilled bacteria or- bacterial protein

S 10 ed in the vaccine including S. -
E%FEEQ@@M&IP PL%?”#HS@Q@M V. alginolytic ug and F.
col untreigese svastrubtp@E-AdMAa papeding the AHBAA ¥4 RBa ficlypaptide wasl 0’
@Bﬂdm&f fr@Edhg @famﬁ:ﬁg Nai?&nfaﬁfn'ivh'ﬂg&y o-Fgf?ngéHa Lanf Ergrfs%&ﬂnto E.

t i '
ig | vdldeml#@b JFP‘ 311}H'e ﬁgg CE{tH? °WH§€%5FC v u‘ms\f{ﬂ@%‘f tﬁe.
wf éyfrash 5B mediun gomaﬁmgfwg ug/wkampiflig.and IS ugimikasanyginand -
gwpat 377G vith ighbut! Riligy B T6 Was Sdded Rfa fha%m;isﬁht]gdn&gémﬁﬂﬁ nt
W e
Eﬂ&p bgegccg?%%a&%am:&?”}‘ea&ﬁﬂ Saﬁgee Frls afte ﬂ;g.x aﬁlalﬁw ({f ﬂﬂ'?ie ed
FhirRaeretanssie M?P?‘%IQ%’H'&P‘I“@‘P@ for 10 "Fhrﬁb‘é Cgr oups of bl ue

gouram fish were admnistered the multiconponent

YRS RN rebihblint i G SkiEd Gl Blofto el ey P O
BB ol Sl F@P@ﬁ ﬁ'e*ﬁgar@ﬁe by Wafefraispended in 10 miof
FR lysis bvffﬁufﬁomﬂnam O HECIehy ¥ BERTAIRH/A,0).)d tubp vas then show
infhserseat |E€aﬁrﬁlfﬁ%r{ﬁllé/\ﬁe?e ﬁ%&gﬁ ¥ prépd soﬁﬁﬁ&gﬁ% a%?ﬁ@émr
UrBBRB: € 240 80, MHalyoE s SluBid el f 0 o6 B Thi Do mteny
. R %db”s 'ﬁr'fusﬂﬁ@ed ip HERYANsTS brffer (8 M Besay HO @l MakB i, D stkTriad
HEA, ph&0X Afidr 30 Mink df EhaRG! InPiHMIA: [ <y ST 161 WirdpBndiciiibe
centrifuged at 14,000 g at 4°C for 1 haur, The resultant supernatant 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 by gradual
dialysls against buffers (Urea, 100 mM NaH,PO;, 10 mM_Tr-HCH, pH 7.4) containing
different concentrations of ufea, 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 [|

EXPRESSION AND PURIFICATION OF GST FUSION PROTEIN (FP)

13



confered on the recipients a higher survival rate in
conparison to recipients who were admnistered the
vaccine just mxed with feed. FIG 2 depicts a graph
conparing the protection conferred by the oral vaccine
aguPae/087%6al ' chal | enge. The vacci ne was or aPCT/5G2004/000383
adm ni stered and the protein cocktail was

adm ni stered by I mrersion method. Fish inmunized with
the nulticonponent oral vaccine either orally or by

| mrer si on survive the. challenge and so do‘the fish
imrersed in the protein cocktail. Fish fromthe
“control group receiving feed al one, begin, succunmbi ng
to the infection on day 10 post- challenge and about 60

% di T G URTING boBRel R SRtagorAualRanfqmed
' PCT/ SG2004/ 0003 1¢1 T nventLon Wil be
SR s %\?E@h%f&w o S A
ﬁ@ 29 ndresh @“@Kmmh@btnwﬂ%!mamplpmmmddﬁdlgm kaparhyin and
. igdvinsst Bﬂ?wﬂﬁvrwtﬁﬁﬁéﬁﬁq_ 1soproT R irfo-8-Dled Baﬁs?@t :
construc
SHETo il ol o) vu@&h%b%éwﬁ@@wp mw ned
ep AT uqfﬁa@ﬂeﬁthegeddmmqf FAGIby trririegatiintag 20009 B Hgaipor e
and transfornmed into E. coil (M5, QAGEN),. The 3-

h

d."FLt@i}“%S il Srachithd stbreadn PP BEARIKEAIES | 0
dgFcHbeddnile &4 Yin K- &nB-La Sougyl- K4 LacaTdn§io viM. £1987) Ryotestion oft
891Gh abdithst kehttpphtbigusshalisty imshmbGtionasth a@&ﬁﬁb‘h&t aacéih@ al
Q@%ﬁﬁw akg, o, %ﬁyf% qg%@%%\%}y $0& 108 b% g,!é,h@e was

CU turggcgieq@ F F our s
B2 o Frbple bﬁfﬁf ()”% aMetisfiyt @éﬁﬂv it MyER TAo HH%Q)-
tFBﬂﬂ@ I¥sorymevasadved to aAiBal chnclitentidk-OMBmp et ity shakidy qome:hel n

Wafpelafifd f@i‘ﬁﬁm}b‘ébtg% \ﬁé?@lygeﬁlvultﬁ"(‘!téﬂ'?toﬁ‘?b Qﬁ%rae%téggu ensioft’
ﬁ’ {%‘r‘é’%’ ar”“%'m%‘"é Sl The e vk Pprody corpigal

rteoid4feis, 0.1 M NaCl,.1 mM EDTA pH $.°0). The‘_
t ube masunehmant WS THRULBRE vith mﬁﬁsamﬂsrdrh%r era{aimbn&ver e

ééjﬁ@;@sél&k Md@ﬂ’g%{ﬁgﬁ@s.ap@h% ?elsn%era or ‘Pho%r Vi rqef:t 'é:e

e for g e was ce
BiscHSep e Berwished e 105hked e OEFR P8 (160 mi g
mM Na;HPO4, 4 mM NaH;POy). FP was eluted from beads with 15 M reduced

gfutathlone The collected FP was analyzed by SDS- PAGE and concentration was -
measured usung BIORAD protein Assay (BIORAD) Glutathlone was removed by

. dialyzing against phosphate buffered saline, PBS (130 mM NaCi 3mM NaHzPQ. 7 mM
Na,HPQ, pH 7.4) and the FP was frecze- dried for storage until its use in the vaccme

Example il -

PREFARATION OF CRUDE VIRAL ANT!GEN(S)’

i

Biue gill fry cell line (BF-2, ATCC CCL91 }, was used for the primary |so!ation and
propagation of the guppy virus (GPV) at 25°C, Guppy nervous necrosis \urus (GNNV)
was cultured in sea bass (SB) cell fine derived from As!an sea bass Iarvae
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pel l et was re-suspended in AHVA |ysis buffer (8 M
Urea, 100 nM NaH2PO4, 10 mM Tri- HC, pH 8.0). After
30 min of shaking in AHVA |ysis buffer, the cell
suspensi on was centrifuged at 14,000 gat 4 Cfor 1

ho¥ 2005468 7#esul t ant supemat ant cont ai ns AHVA. PCTRE2004/060383

pool ed AHVA was anal yzed by SDS-PAGE and its
concentration was neasured using Bl ORAD protein Assay
(BIORAD). Urea was renoved fromthe AHVA by gradual

di al ysis against buffers (Urea, 100 nM NaH2PO4, 10

MM Tri-HCl, pH 7.4) containing different _
concentrations of. urea. Dialysis with buffer F (1 M
Urea, 100 nM NaH2PO4, 10 nM Td-HCl, pH 7.4) was

oL VRt R AP oy st kol PSS o e

mgé‘,h@nfeqm cellsRyeTe DaThbd msmanﬁu&nmmwﬁm ( FP)

S e A o i
ttlt"él’f%"’]scﬂe ined ugingthe owtha®f Regemmﬁemh:ummnhatm ture
CEfvaEateé @h |en§ﬁﬂrt! WhbRGONS Thd tﬁg c\ﬁﬁfﬂf%rle %@ﬁed F\ GorhndLth

resh LB ne mcontian ni ng I'n and 15
6‘%&1'“‘&3 ﬁa%Fku a@eddameatags P%nfecteﬁ cvittges wagused to
siahhlateg:ssmesclmnmwecﬁbus bb@-@e@sgal act osi de (I PTG was

dd f OD600
e acniofel R ioRT Hlofin ior Diede FE's e peinaten
PRAreniingcalis thet werpirmyspted érom thefflagiawtiersin raassipg@OBghédr 10
riceusred. e fuasalin tredtéd catirbwadRtktatd o vaaRe RRaH 1“?%ﬁys4ﬁ': %

o o A e Ao
dia zeggdaq"wgfn REShwiiy 2Rl qhmgs PhH $1P$1PF\§E WS

Lg tsitdetenmm prisencerof anyritfeoiventiruy aﬁmhchineQﬂaeaﬁdd:blhfdﬂ e

1:5!8 BF 2ok 8B nidhblffel dells feli2 iRl ket flin® gé Jg@l{enéeq{éto%\‘.@" ! FP

of bacterial culture was. re-suspende

lysis buffer (50 mM Tris, ,0.1 M NaCl, I' mM EDTA,
pH8. 0), to which Iysozﬂmlm added to a final
concentration of 5ng/m . After. shaking at room

PR TP ok HACTERU ARTRERGE v on s shiaken for a

mi ni FieHs Hrinsef bﬁﬁ?ﬂa (Shivaneleyutreaviens. Ricedamenatprescens,
Vidri algihahdedsi 208 Fkibactor columnaris) were grown separately. S, pulrefaciens,

P. florescans and V. alginolyticus were cultured in TSB while the F. columnaris was
cultured in Ordal culture medEa {0.2% tryptone, 0.05 % yeast 0.3% gelatln)

Briefly, fresh medium was inoculated from an overnight bactetial cuiture and

. grown at 25°C with vigorous shalking for about 3 hours till ODsy, reaches 0.5. Samples

were plated onto TSB Agar plate or Orda) agar plate (1.5 % agar into Ordal medium)

respectively to caleulate the CFU values. The bacterial culture was pelleted by

centrifugation at 2,000 g for 15 min and washed once with PBS. The washed bacterial
peliet was re-suspended in PBS and formalin was added to a final concentration of 0.4

~ % viv of thé original bacterial culture volume Alter a minimum of 4 days, the formalin-

killed bacteria were pelleted and washed twice with PBS. Samples were plated to ensure
total killing: The bactenal peilets were frozen and stored ll" its fater use in the vaccine.
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140009 fort hour at 4C. The supernatant was incubated
wth 1 m of 50 %slurry of dutathione Sepharose 4B
beads (Pharnacia) at roomtenperature for I hour with
gentle agitation. The beads were then washed thrice
| rwoQeoxoisesd vol une of FP. PBS (150 mM NaCl, 18CT/AaG2004/000383
Na2HPO4, 4 mM NaH2PO4). FP was el uted from beads with
16 mM reduced gl utathione. The collected FP was
anal yzed by SDS-PAGE and concentration was mneasured
usi ng Bl ORAD protein Assay (Bl ORAD). @ utathione was
removed by dial yzi ng agai nst  phosphat e buffered -
saline, PBS (130 mM NaCl, 3 mM NaH2PO4, 7 mM: . Na2HPO4
pH 7.4) and the FP was freeze dried for storage' until
its use in the vaccine. Exar{PI e I'll - PREPARATI ON OF
- CRUDE VI RAL ANTI GEN(S) " i1l fry cell line (BF-2,
ATCC CCL91), was used for the primary isol ation and

PREPABATICNORlORALSVABEBIRE: Virus (GPV) at 25C. Guppy

nervqQus necrosis virus-(GNNV) was cultured in sea
bass {BIroussnbodiments gidhe relyadoing werrdrepared employirgthe
Ifcﬂlomacedoségésfd&\iéﬁ,(]ﬁ{cﬁBBmGsrPCT/ SG2004/ 000383 Virus

-'(éﬂf el M AN vﬁ%&ﬂ%ﬂn@&@gﬁﬂgg&%ﬁpmkﬁm a?d;rfg L}W
AN o s BMiS P e JAHREY P vapri S R A
Sk Pl ‘ff?ﬁ?é?@%&ﬂﬁw%
 BOIQEHRS, PobtdombiR8 forbdcbh€s e nd lbR&albiSiticus
TR ol BB e albrbinghe ape o 49 oo AN L

mofesembinat EIf 246 x 1036w of saplt @y alhitbe fynbaclelia Fesibastercaluimaaris,
pesuaaninagforébens) Simamagh stttk oting Snd Ak, M‘t&hs aﬁ@hawimﬂt e

bariHeRr S B G YeFRE <o SORE whel Fipiiol ol ottt 1 o
Bliepmranent vaccigp aawr@rﬁ!fm Fg thechaptgrial pnst virgkantiosmayel thete d
tonmondritavdrd mizkd inadsta voluin®@ai26 el GREr Mdd.5 BIgET dieThe The-

‘ﬁ@&tﬁ@bés@igﬁfo@@} ﬁﬂe@ﬁ“ |ltéz‘r(t&iﬂ\9@§ f&r@géwﬁﬁldé&nﬂ‘ %J ng%@?ed

irierei et foolo g ey g qﬂﬁéﬁ'%?as wm?aweﬂma ST L)

yiing the respective amounts of antigen indicated.
Example VI
IMMUNIZATION OF BLUE GOURAMI WITH RECOMBINANT ADHESIN

' Recombingnt proteéin obtained from the pQE_-AHMA trar{sformgd E coli was used
{o immunize Blue gouraml immunized animals were challenged with d:fferent $trains of
A. hydrophila, V. anguﬂ!arum and E. tarda, The following table shows the extent of L
: protecﬂon afforded against these infections lo lmmunized animals o
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virus was then dialyzed 4 tinmes In PBS, with 12 hourly
changes of PBS. SDS-PAGE was carried out to determ ne
presence of any infective virus and the vacci ne was

i nocul ated onto BF-2 or SB nonol ayer cells

r e8PaesiogBdy to determne its virulence or toX¥CEISG04/000383
Exanpl e 1V PREPARATI ON OF BACTERI AL ANTI GEN(S) Four
strains of bacteria (Shiwanella putrefaciens,
Pseudononas .fl orescens, Wile alginolyticus and

FI exi bact or columaris) were grown separately. S.
putrefaciens, P. florescens and V. alginolyticus were .
cultured in TSB while the F. -columaris was cultured
in Odal culture nedi'a (0.2 %tryptone, 0.05 % yeast,

- fede %’?8(}{9?#0&@{’%5@’@902{?3% %W%L@w&ar%%éﬁé Egc
PSS T it - i
By o g i

a 1.5 | r i it dalf (FEdi u
%rc 8%2}%? clg Gsal “'('I at-et .Be CFU-val-ves—iFhe
%cﬁpuf ' %ﬂﬁgﬁ’ Spee—by ggentriflg j ,7a§‘
A _aone ath. DR Iha
H ﬂaUI 15’5” i;l'll uﬁ'\‘é&Cu ,Eu ehReqgM-t+A— 5 e TG
\A@gﬁﬁ% r| a R ongel vré 8-S+ j'endedhaj peq W
OT Wt gsﬁAkAﬁ‘ﬁﬁ t HHagH——congertatd o—01-4—9%
A h,\f&tt:bl‘{ﬂﬁ O‘?'i gl nal I p’:gj2 cul.t ;ﬁ'p val i :Zﬁ Af %’6 a

.u. S fC,Qtr‘?lorn H-p-— 7l(.i||pr{ ﬁﬁrtpr'a. -
VL L v%%ﬂegﬁe wi0p5s L80pi oo 4iee
g ng 7 Hiroly 120, ng. 14 403
fnozen t qirpmne 120, o ) 45, e livB thﬁl 444 I
WW:’E”?’E%ZI oy 20a0 SORES) o 2Q>r~-r/ crjrgn/u 000388 xlanpl e

de PA “gv\yugg@:o,r%w NE The |oos erir‘o dj, Nt
e oA g R

nﬁfé%%j 3 rxprl g Leeanbi nant -
aI on‘ggls t%%?dgf’% %gg%ﬁ%#%g é‘gcgn‘ﬁ'i%ﬁant FP for
t‘he r AHVA- FP vacci ne, (c):0.7 ng AHMA+O 7 ny .
reconmbi nant FP and 2.5 x 106 cfu of each or all the

four bacteria, Fl exibact daxample VH

ORAL IMMUNIZATION OF BLUE GOURAMI WITH THE MULTICOMPONENT
'VACCINE AND DETECTION OF ANTISBODIES |
To test for the effectiveness of the multtcomponent viccine against the bacteriurn
. Aeromonas hydrophrla 3 groups of 34 gouramis were treated as follows: The first group -
formed the control and was admimstered normal feed, The second group was
adrntnrstered vaceine mixed with powdered feed while the third group was- admlmstered
vacelne emulsified with palm il and mixed with powdered feed Fish were srmrlarly
boosted after three weeks. Serumt'was collected from representative fish of each group.
_ one week after the booster and assayed for the presence of- antrbodles using the
.- antibody-antigen agglutination assay. The remaming fish were chatlenged wrth five .
Aeromohas hydmphila

The anﬁbody—aggfutinat‘ion assay showed that oral admtolskaﬂon stimulates the
' generatlon of similar titres of antibodies against Aeromonas hydrophi!a in the nnmuntzed
fish whether the vacctnes were prepared as water—|n~oil emulsion or without palm ofl.
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col umaris, Pseudononas fl orescens, Shiwanella
putrefaciens and Vibrio alginolyticus for the ora
vacci ne that al so included bacterial conponents and
(d) 0.7 nmg AHVA+0.7. ng reconbinant FP. 2.5 x 106 cfu
of W@Z84¥/08¥73@| | t he four bacteria, Flexibacter PCT/SG2004/000383
columaris, Pseudononas florescens, Shiwanella

put refaci ens and Vi brio al gi nolyticus and 108 viral
particles of GPV and GNNV for the vaccine having viral
antigens In addition. For the nulti-conponent vaccine
havi ng AHMA, FP, the bacterial and viral antigens, al
the 8 conponents - were mxed-in a total volunme of 0.25
m water and 0.5 m palmoil. The m xture was
vigorously stirred till it enulsified before being

f ol dexfedt of vacdhen@pdth oROVWARN S ani Bnﬁaicf'iyg iftide gfot?rgr%{.
edin asrnrlar

The ot her enbodi nents were al so priepar

rdmraémentusi ng the respecti VAnSH s of —ant+gen——
11&ehkeelt ed. Exanpi e Vi INWH&%‘BE’CWRM—
}Mﬁ&i}&g@ﬁgﬂ@@@ﬂNﬂ@}EStN RetonDi nant pr ot e mobrarned
A AECIRT fwalsyy hed E. foll was used to
i mmuni ze

I ue gour ani  Inmuni zed animals were
chal | dhgiegltheichdiiergb t-1ERsR tHat %drs BfaliPadplinistéled fY ﬂﬁlﬁ%ﬁgkr?ent :
Vvacing Wi Wilwaa rga. The followng ta ,
s\ﬁ}wsi tH 'Iﬁglglgég{ ent Q%»%ﬂ%@ég?wegﬁ%% \glrﬁ'g Hendess nese

| RFRIREIRESA hengneiviiied yessinens shaws in FigiraD 2005/ 053736

PCT/ SG2004/ 000383 Table 1. Extent of protection in

Bl ue gouram i muni zed &ggiglg‘ﬁwm“vacci ne Bacteri al

Dose G oupa Total fish vival RPSb strains
(cells/m) used Fish (%9 (s/0) for challenge A- -
hYAMBARISON OF REBULTSHERAROIMMIOGZATOR AND RRIDNIZHIGN BY
GOMERSION ROPROTEN eockinil ASKING Ryl ifdrigune 20 3 85

* % . [
47104gx IS tél?ﬂ% ﬁ'lg/ eg%.ﬁ\ggens% rgP J?g _%glltkl:omponent vacc¥ne.ragc§) thoI éor?npare the
efﬁctaqy of admimst.ering. the recombinant proteins by the immersion technique, 3 g'roups
of guppies were subjected to different treatments, One group was orally administered
the vaccine while the second group was immersed in water containing equi?gaient
dosage of ‘proteinsf as contained in the oral vaccine. The third group was used as control
“and " given normal feed. Results show that oral vaccination as well as the use of
immersion method provided protection against GPV infection as éhown In Figure 2.
Neugrallzing antibodies were present in oral and- immersion-vaccinated fish. However,
levefs of neutralizing antibodies encountered in orally immunized fish as compared to
* those of the Immersion-vaceinated were not higher.

Neutrallzation tost using sera obtained from fish su;vivfng challenge with-

AL

8logTCIDsmL™? virus
‘Neut‘raliz-altion Index* B '
. Serum dilution
'Route of immunization Undiluted 172 14 178
: Oral vaccine 1.67 ‘ ' 0,1'7** 1.5 2 ’
Imﬁersion with proteins .oo 0 w w0
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L31 Control 20 7 65 V. anguillarum1 x10 | mmune 20 10
50 44.4* 01110/93(2) Control .20 18 '10 E. tarda.
3.28x10 . inmune 20 5 75 44.4 PPD 130/91 Control 20 9
55 abDuplicate group of 10 fish each. For inmune group
f 180 2008088736nj ected with 15 g of reconbi nant adivee2m04/000383
in FCA;, Fish in control group were injected with PBS.
and FCA only. bSignificance was tested- by Chi-square
anal ysis: **p<_0.01; * p_<0.05 Example VI ORAL

| MMUNI ZATI ON OF BLUE GOURAM W TH THE "MULTI COVPONENT
VACCI NE AND DETECTI ON OF ANTIBODI ES To test for-the
ef fectiveness of . the nuiticonponent vaccine agai nst
the bacterium Aerononas hydrophila, 3 groups of 34
gouram s .were treated as follows:. The first group

i ered ornal f eed.
ﬂf@%df b neumazja ion 'glr E‘it'ﬂ&ﬂ‘iﬂ‘»xed with
p’@anbEbﬁﬁli Jeﬁﬁﬁﬁdé&ﬂhi ha. t He g

roup mas adm ni st er ed

.vaccine enmulsified with paln10|l and m xed wth

powder ed feed Fish were sinmlarly boosted after

~ t hr edn e 488 of sl inprnizelipncrsiuiralizating of viroswasapsciadat alt | ve

. dliutidms ¢Hit> @pexBepbAiaNGR of nﬂ@hwawf afv .9k g&r@i@n mikﬁfoﬂand
e

ence ant | Ies usin

‘?‘%%sesgm"ga?ﬁ” "3 é%'g%fdff ‘ﬁ@f’*lﬂb?{*% Yhwas Wﬁ@!fwiearhatmon«gof
Pwswéucé cortteinet eergre omictritrol fishaversdee efgmms hydrophl | a.

The anti body-aggl utinati on assay showed that dial
admnistration stinulates the generation of simlar
titres of antibodi es agai nst Aerononas hydrophila in
the immuni zed fish whether the vaccines were prepared -
as water-in-oil enmulsion or without palmoil. 17 WO
2005/ 053736 PCT/ SG2004/ 000383 ‘Ef fect of vaccine and.
pal moi | emul sion on antibody production in blue
gour am . . S
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I Treatnment Antibody titre Control 1:1 Feed +
vacci ne non-enul sion 1:4 Feed + vaccine (water-I1n-oil
emul sion) 1:4 During the challenge test, fish that
were orally adm nistered the nulticonponent vaccine
emybecsiossdseni t h water-in-palmoil, showed a hirginsG2004/060383
survival rate than those adm nistered the
non- enul sified vaccine as shown in Figure. 1. Exanple
VI 11 COVWPARI SON OF RESULTS OF ORAL | MVUNI ZATI ON AND
| MMUNI ZATI ON BY | MVERSI ON | N PROTEI N COCKTAI L AGAI NST.
VI RAL | NFECTI ON. To test for ‘the effectiveness of the
mul ti conponent vacci ne &HAIMS conpare the efficacy of
~adm ni stering the reconbi nant, proteins by the
Whahisedaiined is:echni que, 3 groups of .guppi es were.
" subjected to different treatnents. One group was
orally adm nistered the vaccine while the second ,
gr dup was braemseidei coriprisiig @PNéalt o0 of dtorAbIRARL protein
-dosage of proteins as contained in the oral vacci ng. .
AHNIAg tdtontbigarau ASrAMb LS S BIhar?’ BBtei
feed. Results _Fsprr}%?vﬁlt ﬁ?ﬂér Zflr vac@?’naatr?f]ogreggaﬁ\ﬁg\alﬁ?agmtem
deriviivegse of i nmrer si on net hod provi ded protection:
agai nst GPV infection as shown in Figure 2. :
Neutralizing anti bodies were present in oral and
| mrer si on-vacci nated fish. However, ~ |evels of

T 8 AR RS RN 338t B, B recombinan

L TR oo SHis i ed were not higher.. utralization
pmt!i;est g@‘ﬁ?ﬂ%&@g‘ggﬁg‘%{@? ﬁe%fnf'(ggﬁ'fjf"? gﬁ%ﬂ’ﬂ%ﬁ%lem | enge
with 8l 0glOTCI D50nmL-1 virus Neutralization | ndex*
Serum di l.ution. Route of imunization Undiluted 1/2, -,
11.? 1/ Oral wvaccine,1.67 Q 17** 1.5 2 |nmersion = - .

with prdl&ivASCiRg #psording to Claim 2 wherein said emulsifying ol

further comprises organic oil.

4. The vaccine according to Claim ‘3 wherein said emdlsifying oil

further cornprises palm oil,

5. The vaccine according to Claim 2 wherein the proportion of water

and oil in the emulsion further comprises 1:2.

6. The vaccine according to Claim 2. wherein the proportion of water

and oif in the emulsion is equal.
7. The oral vaccine according to Claim 2 mixed {vi.t'h a Bindiﬁg égent. W
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18 WD 2005/ 053736 PCT/ SG2004/000383 * N c 1:
indicates there is no neutralization NI >1 / N = w
i ndicates neutralization;. N undiluted serum
1/2,1/4,1/8: serially diluted serumw th MEM 10
*aaweossisecel | death undeterm ned. In the ca®eT862004/000383
oral inmmunization, neutralization of virus was
observed at all dilutions (NJ> 1) except dilution of
1/2 where N1= 0.17. Immersion inmunization, produces
strong neutralization of virus at all dilutions as N
was cc signifying that none of the wells which
conBai nethg @rainvaccine obBiaial 7F iwbbrelerihe fsingingfa further
+ 19" WD 2005/ 053736 PCT/ SG2004/ 000383 CLAI M5 at is
comprsespartisulate. fedd material.vacci ne conprising at |east one
of reconbi nant protein AHVA, reconbi nant protein AHVA
fragnents, and reconbi nant protein derivatives. 2.
The vaccine of Claim1l wherein at |east one of the
rec@nbi IMed ordlr @iceing & @MiﬁﬂtsswﬁB%irﬂj‘?gé ‘@Qdfﬁgsacdeﬁt further”
. The vacti ne

emul sified in water-in--oil enul sion.

cormprgsschiny visBodlyafboky oS cal d enul si fying oil

further conprises organic oll. 4. The vaccine
according to Claim3 wherein said emul sifying oil
further conprises palmoil. 5. The vaccine accordi ng

t [ o a0r t f . Wat and oil in
el ol e SPal Spiie oo COREL ot Bbairstit o BBk ydlooicall
effRBeo bHsgs kEO%mamKHMWSrro?éiR the proportion of water |

11.  The oral’ vaccine according to Claim 1 further comprising

recombinant protein FP.

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

emulsified in a water-in-oil emulsion.

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

further comprises organic oil.

14.  The vaccine according to Claim 13 wherein said emuisifying.oi[ .

further comprises palm oil,

15.  The vaccine according to Claim 12 wherein the proportion of \;vate,r

~and oll in the emulsion further comprises 1:2.
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and oil in the enulsion is equal. 7. The oral vaccine
according to Claim2 mxed with a binding agent. ' 20
WD 2005/ 053736 PCT/ S&004/ 000383 8. The oral vaccine

of Claim7 wherein the binding agent further
compresessiparti cul ate feed material. 9. The oPal/sG2004/000383
vacci ne of Claim8 wherein the binding agent further
conpri ses high viscosity-carboxynethicellulose. 10.

The oral vaccine of Claim1 conprising an

i mmunol ogically effective dose of reconbi nant AHVA
protein. 11. The oral vaccine according to Caiml

. furfiBer Thenpadcnengccording i Onaimt 12PWAERIMHE R rodertion =
vacci ne of Claim 11l wherein the reconbi naEFt, %r ot é!?)ﬁgvater

androd in theéraulbionds équal, Water-in-oi |l emul sion. 13. The
vacci ne according to Caim 12 wherein said enul sifying
oil further conprises organic oil. 14. The vaccine’
according to Caim13 wherein said enmulsifying oil.

further A9BRI VSRR ' oy : ' ccordin
to Caim12 wher eiegé)étcﬁneé”ﬁ# Bop%%rpﬁ%‘?gu%%@% ﬁa@agéﬂﬁgt
in the emulsion further conprises 1:2. 21 WO

2005/ 053736 PCT/ S&2004/ 000383 16. The vaccine - :
accqy di t Qo (A erei the_proportion of water
el o' fact Becrahi®ls Slaim I77%Rbrin dha bingdieg; agent
f bag. t ' 2 mxed with a binding agent. 18.
unﬁﬁé%ﬂ%@%ﬁﬁgcggge{l%}%&to Cl.aim 17 wherein the binding
agent ' - : o ‘

19, The vaccine according to Claim 17 wherein the binding agént

_ further comprises carboxymethylcellulose. .

20.  The oral vaccine according to Clajm 11 comprising immunologicall).ﬁ

effective dose of at least one of the constituent. proteins.

21‘. The oral vgccine -according to Claim 1 further comprising
ina_ctivat_e_d viruses efected from a group consistirig of guppy reovirus and guppy |

Nervous necrosis virus..

22, The oral vaccine according to Claim 1 further comprising bacterial
antigens or killed bacteria selected from a group consisting of Shiwanella’
putrefar.,‘igns,. Pseudomonas florescens, -Vibrio alginolyticus and _Flekinobactor |

columnaris, -
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further conprises. particulate feed. 19. The vacci ne
according to Caim 17 wherein the binding agent

further conprises carboxymnethyl cellul ose. 20. The oral
vacci ne according to Claim 11 conprising

i nworrodsegi7eal |y, effective dose of at | east @oF/SGR004/000383
the constituent proteins. 21. The oral vaccine
according to Claim1l1 further conprising inactivated
viruses elected froma group consisting of guppy.
reovirus and guppy nervous necrosis virus.. . 22. The
oral vaccine according to Caim1 further corrprl si ng i
bacdri o methed glonskiog ahldrdaleidc@a@bampﬂsﬁ@t%b%sfd’fom a
group consisting of Shiwanella putrefaciens ° .
_Pseudonttlas fskpaRataty nixiny alpiregotairiihe@ layiduin o aPast one of
FI exi nobactor columaris. 22 WD 2005/053736

' recrembmmO@MtéﬁOfiB-NAZ3re06n1ﬁﬁdh9dpﬂftilﬁmﬂﬂﬁﬁ\a a&'n"?énts gand

vacci ne conprising the steps of separate

recaniirehé tproiein eerianmes tarlf wable! n%%SFnR t%oteﬁﬁ%!?—ﬂi% Eher

protei n AHVA, reconbi nant protein

i t
SO OO S 4 i A e

corlsting dINBcaRbnE/NpRRIA G A gJa&E%E{ﬁﬁ.@g rq?{lﬁag rgq?g%,ss%gr%sm _

of recombi nant protein

wrt.fseSMmé‘ﬁeﬂ‘é?Bﬁ? élené’ ﬁé&d@ﬁ&pp% gll'elag Muﬁé@%l‘gﬁ}r%tacus and

Pseudononas florescens
FieXih6pd edet ermi ned vol une of
e A R R ARG el VBt of s legsi onrpiwater e
salifeXing a pre-determ ned volume of organic oil wth :

(a) to form an enul sion, c) optlonally, addi ng a

bi ndi ng agen\};to rruISLon( wWith gentle stirring to
obt ai n Phe &@P‘é, $8ABINSF agpig-datermiaed volume of organic oil

with (a) to form an emuision,
c) opticnally, adding a bmdmg agent to emulsion (b) with gentle
stzrnng to obtain the consnstency of a paste, and

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

particulate oral vaceine.

24.  The method according to Claim 23 wherein the ‘organic ofl furiher

comprises paim oil,

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

further compnses partlculate feed
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d) optionally, adding particulate. feed to (c) to
obtain a particulate oral vaccine. 24. The nethod
according to Claim 23 wherein the organic oil further
conprises palmoil. . 25. The nethod according to
C wormds@7sder ei n t he bindi ng agent further @EOTEGREe800333
particul ate feed. 23 . WO 2005/ 053736
PCT/ S&G2004/ 000383 26. The nmethod according to Caim
23 wherein the binding agent further conprises high
vi scosity carboxynethyl cel | ul ose. 27. The vaccine
prepared by the nethod according to Caim23 wherein
 t he2@.onpltice sheitios ageorfing &6 wiidVéini
vacci ne ranges between g;g/ ém'gmazl%o 9/g bf)h Bf?ld[nghagent

further comprises gk viscostfy: caﬁi‘tﬁ(yﬁfei}l. V%@g%ge prepared by the

met hod accordinng to Caim?2 erein the anount of
reconbi nant AHMA is betvveen 15 g/ g and 20 g/-g body
wei ght of the recipient. 29. The oral vaccine prepared

e Tren gt g b7, 6SbMAR AISHBE b G20
whérRh e %Smtpoﬁ% dEEE%%? Q{eﬁ)gpﬁ E%ﬁtaAEMdge gdyrgztg@% fanges
oeti/8ER TR 2R S o VAo REeBfRRen: 'S0 Theoral

vacci ne prepared by the nethod according to Caim23
vvherei n the anount of reconbi nant FP i s between 15g/g

%@1 052‘7% §9§Jdc¥?‘§ ht ff%{sbtgqe% ;zl?gtirg)é %Eégxd?éag Olaim 23

red b e nmet hod according to C aim 23 ‘
th?élﬁqﬁl amou%t oth recom D}am AHMA is betweeént 15 yg/g and 20 pg/g body'

- welght of the recipient. -

".29. The ora! vaccine prepared by the method according to Clalm 23

‘wherein the amount of recomblnant AHMA is 17yg/g body weight of the recrplent

30. The vaccme prepared by the method accordfng to Clalm 23
where:n the computed dosage of reoombmant FP in the vaccine ranges between

7 uglg and 1 50pg/g body wenght of the recuplent

31, The oral vaccing prepared‘by the method accordingj to Claim 23 ,
- wherein the amouint of recombinant FP is. between 15pg/g and 20 pg/g body |

we:ght of the recupuent



wherei n the anount of reconbinant FP IS 17 g/ g body

wei ght of the recipient. 33. The vacci ne prepared by

the nethod according to Caim23" wherein the

conmput ed dosage of at |east one of viral proteins and

I nwokoos@se Vvirus in the vacci ne ranges betweensdflid40003s3
and 106 viral particles / g body weight of the

reci pient. 34. The oral ,vaccine prepared by the

met hod according to Claim23 wherein"the anmount of at

| east one of viral protein and inactivated virus is

105 viral particles/g body weight of the recipient.

.35. 3Zhe Vhe airalevauckpaprspald b thd widinch %EE@BPJ@Q% b%rllm 23 -

Caim'23 Wereinthe conputed dosage o St-0

whefreinribes aimoahiesf réésihBinkal FR {7 I%H# f
bacterial antigens In the vacc?ﬁ/éq gesb@'}%fv\@gggcléf%'%
cfu/g and 107cfu/g body wei ght of the. recipient. 36.
The oral vaccine prepared by the nethod accordi ng to

Cl a8 23The W’é@&iﬁbn NPt L eas :
i nactivated bacterl a aﬁ ethU|rO%f18ﬂtac ﬂﬂttooi(:la'm 23

H@m} ine,is 2.5 x106 cfu/
VB 0 oIS o AL e s et

of C
VineTie SEeth ehoes ol on, T Foahparseiosy gt?ciméégm of

theWetichile vaccine according to Caim25. 39. The oral
vactine according to Claim11 further conprising .
i nactivated viruses elected froma group consisting
of guppy reovirus and guppy nhervous. nhecrosis virus.:
The ral _vaccine according to Caim11 further .
cor?prl si'R§ BakbyacGing prepared) bidhe mmathptl exbcbeings it Claim 23 -

t ed fro a group ‘consi sting of Shiwanella
Wh%(é\neté? éfﬂoé‘ﬁé ﬁé%ﬁicﬂ%rﬂiymllRﬁotesbmdsmaMMatederus is 10°

ticus and Fl exi nobactor col umari-s.
V'fa?Pgﬂlcr:]les%; body weight of the l’eCIplent ’

35. The vaccine prepared by. the‘m_ethoq éécording to Claim 23

wherein the comp’uted d'o'sage of at least one of inadtivaied bacterial and an

equrvalent amount of bactenai antrgens 'in the vaccsne ranges between 10° cfulg

and 107cfu/g body welght of the recipient.

86.  The oral vaccine prepared by the method according to Claim 23. .

wherein the amount of at least one of inactivated bacteria and an equivalént

amount of bacterial antngens in the vaccme is 2.5 x1 05 cfu/g body werght of the. -.
recnpient '

25



41. The oral vaccine according to Caim21 further

conpri si ng

bacterial antigens or killed bacteria

selected froma group consisting of Shiwanella
put ref aci ens, Pseudononas fl orescens, Vibrio
al gi nol yti cus and Fl exi nobactor columaris. 26

37.

38.

A fish immunized with the oral vaccine of Claim 23.

An edible product comprising fish immunized or treated with the

vac_cine according to Claim 25.

39. The oral vaccine according to Claim 11 further comprising inactivated

viruses elected from a group consisting of guppy reovirus and guppy nervous

Necrosis virus.

40.

antigens or

putrefaciens,

columnaris,

41.

antigens or

putrefaciens,

columnaris.

The .oral vaccine according to Claim 11 further comprising bacterial
killed bacteria selected from a group consisting of Shiwanella

Pseudomonas florescens, Vibrio alginolyticus and Flexinobactor

The oral vaccine according to Claim 21 further comprising bacterial
kiled bacteria selected from a group consisting of Shiwanella

Pseudomonas florescens, Vibrio alginolyticus and Flexinobactor
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