-1- Description NOVEL VIRAL VECTOR Technical Field 5 The present invention
provi des a novel transfer vector, a reconbi nant bacul ovirus obtai ned by
honol ogous reconbi nati on of the transfer vector and a bacul ovirus DNA and
met hods for production thereof. The present invention also relates to
pharmaceuticals (e.g., 10 vaccines, preveative or therapeutic drugs for

i nfectious di seases such as nalarla and influenza) conprising the

reconbi nant bacul ovirus as an active P§§FEd#PEMD Background Art 15

Bacul ovirus has been used as a vech@VEﬁowugﬁ;bgngﬁ industrially producing
an objective protein using insect cells. 1In recent years, it has been
found that the baculovirus can introduce a foreign gene not only into the
insect cells but also into nannall possibility of the
vector in which a 20 gene for the %%Cﬁﬁhbé Ff%L(Elaad has been found. In

Pat ent ddcunment 1The presentdi mamnﬂmmup@wl@@ @([DIIOGEQI bnanvefsio veliber NG
multiple i p 0 e DWﬁ i on co Lis gene
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early gene ftiomitdeasiferul-evion sndne ha&ﬁ&bum&gsonNREamﬂnmmﬁhbﬂlgfargene
encodi ng a V|£é? Egﬂcéﬁral rotein in the pronoter derived froma late
gene has bedh OIEcr08e eF% at ent docunent 2, the method in which a

non- mammal i an  DNfhey ipresen@npivei tihnd a6 B RitO Rl phheflasautiatisate. g. ,
exogenog% gene 1S expressed froma vector .in _which the desired exogenous
30 genes’havE@HEBES) i RREER G e @il T I iR d BPUgRIshRT JrdREtépes jdiseases

i ntroduced idiidh asCRblagid drte iax0genalS @RPe1kSn&XHE $28mbindie

mammal i an cell has been disclosed. Furthernore, in Patent docunent 3, the
met hod of prAfAPNGTUS RS o B&itAvBy L R@IRALe®Eonbi nat i on t echnol ogy usi ng t he
35 bacul ovirus has been discl osed, and the nethod of producing the -2-

protein by expressing a fusion gene obtained by |Iinking a gp64
Background Art

15 Baculovirus has been used as a vector for method of
industrially producing an objective protein using insect cells.
In recent years, it has been found that the baculovirus can
introduce a foreign gene not only into the insect cells but also
into mammalian cells, and a possibility of the vector in which a

20 gene for therapy is introduced has been found. In Patent document
1, a recombinant baculovirus expression vector having multiple
independent promoters composed of a DNA region comprising a gene
encoding a viral non-structural protein in the promoter derived
from an early gene from the baculovirus and a DNA region

25 comprising a gene encoding a viral structural protein in the
promoter derived from & late gene has been disclosed.

In Patent document 2, the method in which a non-mammalian

DNA wvirus comprising a promoter controlled so that an exogenous
gene is expressed from a vector in which the desired exogenous

30 genes have been linked to the multiple independent promoters is
introduced into a cell and the exogenous gene is expressed in the
mammalian cell has been disclosed.

Furthermore, in Patent document 3, the method of producing

the protein by gene recombination technology using the

35 baculovirus has been disclosed, and the method of producing the



gene of the baculovirus to a gene encoding the desired protein, producing
the desired protein in a formin which the desired protein has been fused
to viral particles, collecting the viral 5 particles fused with the desired
protein, and cleaving the desired protein fromthe viral particles to
collect the desired protein has been disekesed. In Patent docunent 4, for
a bacul ovirus expression system a reconbi nant bacul ovirus expression

vect or havi nTatR11 pive expreasibpe il dvsiph odwneobtesnpd oy g ndkihor 8tgpddcl ei c
aci d sequenc g I r | i LN f.Qrmsc |.e of
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cel | has DeeparlisdlessEdsed rwpdt dme desimmhtprivteiih, hasd hgervdhgctiosed t hat

an influenza vi hemaggl utini.n (HA) antigen-expy essi reconbi nant
bacul ovi r us @%%Jtlf)e;és Pfﬁﬁgggt%m&" 6&@ Hi‘%"f‘rﬁt%arr%&é’ﬁﬁego f‘?cb%%&“fi gﬁ%néeﬁir(ag
actin is usaftdtedisn aavaveemailfsarimdkdt i on because the vector has a

preventive effectdﬁEFj fe%ti on with influenza virus. In Patent docunment 6,
the nmethod of produti r"f‘geﬁ bARTIBAT ds FOBCR FRUIPET S nFRESSSLOPaREH &R i on

step in whi ch redelnds At i Pacultiviirug eagSraRa0di HEcPSPLIRINAS gERRIL £58IH] e on
the cell surface 25 have been |inked to the bacul ovirus pronoter and the

|
promot et? deMAFRGRARPBM PR EHFaCPART+BINg o E458E 1PWEI8LC AREAaSIURERRd i n

whi ch genes feedhgdaPadtitiore RSS! DirfkedN 1hhen&etdms Wabasee fave been
| inked to two bacul ovirus pronoters, respectively are co-transfected in

the i nsect cIICtRgEiRGetP A fdir§$eBromerem #hilph phs eantidec dreat hast geddudy on
an anti-infld¥nza {MhELS,AGH W h¥%nO HLREEsLion W [ i ,US
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reconbi nant active in the non-acceptable cell has been disclosed.

In patent document 5, it has been disclosed that an
influenza virus hemagglutinin (HA) antigen-expressing recombinant
baculovirus vector linked to a CAG promoter derived from chicken

20 f actin is useful as a vaccine formulation because the vector has
a preventive effect on infection with influenza virus.

In Patent document 6, the method of producing a baculovirus
vector comprising a co-transfection step in which a plasmid in
which genes encoding proteins expressible on the cell surface

25 have been linked to the baculovirus promoter and the promoter
derived from the mammalian cell, respectively, and a plasmid in
which genes encoding proteins expressible on the cell surface
have been linked to two baculovirus promoters, respectively are
co-transfected in the insect cell has been disclosed.

30 And in patent document 7, a study on an anti-influenza
virus activity on the infection with influenza virus using the
recombinant baculovirus in which cDNA from influenza virus HA has
been incorporated in the CAG promoter has been disclosed, and it
has been disclosed that not only the recombinant baculovirus but

35 also a wild type baculovirus has the activity.



bacul ovi ruses have been devel oped, and pharmaceuti cal devel opnent for
mammal s using them has been studied utilizing the reconbi nant bacul ovirus
as the active ingredient. 5 1n the related art, a reconbi nant bacul ovirus
vector having a novel structure, and the devel opnent of a pharnaceuti cal
fornul ation, particularly a vaccine formuFdtion using the reconbinant
bacul ovirus as theT Eéi%e i ngredi ent effectiée for infectious

. which is,
di seases such as na ariéuan&%iﬁ??ﬁﬁ%fﬁ?mfo BPT R ASESMR IR Y s cancer have
been desir edbafal@nirudesuhent Heen) dpasespedatgidt phormI3Q63231 Mdidgphent

pronoter bagul ovirus expressj.on system and defect particle_ products.

Pat ent docuneRt %ﬁmqﬁ;§8pgiﬂ§4%Qeqi§??nﬁﬁ%%1??ﬂ?lBﬂAggg}{E9qﬁthﬁgre?ﬁﬂﬂlPPBH

coati ng proteadulckhriat ept tie@HBEREe 3hgddidet.2002- 235236- A, Met hods of
protei ns Patent docunent 4: JP No. 2003-284557-A, novel

producin . i .
bacul ovi %\JS- t r ansFectingedatedratihd o seeaBP It BaCULOVIFUS VRGHOBFESS on

of foreign gei®re12@tPakente dOGHTRAL Jov 062381, RacleuhEysayect or
vacci ne. Patent docunent 6: WO04/ 029259, Bacul ovirus vector, nethod of

produci ng batHBHiatdeny eB2bF L AHATAEL AotRGTinenfPoautd Hprgdiseng g ent
docunment 7: JRNRindB05sd 034 R Am1sBag ULV SHoYe] N TR I aptk-yiyal agent.
25 DISCLCSURE(EF ﬁﬁVE%TFCN Pé@EfE%% Q%?éE%§E%VE%§t§#£ﬁﬁE'I%b%ﬁ#f%ﬁ An

obj ect of tEfRcEdERt TPRVENTdEions dbsqrsns duch apweilaniecendi mafiuenzansf er
vecl or 1§ T Q50N BABLDAGH) Ol IS-OD! pkietheed0gby NGD! 0GOUS recombi nal i on

of the reco nant transfer vector and a bacul oviTus DNA, and net hods for
producti on tBedheadf docymenthelr: depevesofPattentpNesedtcdIntentMudniphe tpropobei-de

oo TRy BB LUty VPR A5 LML BB B 1y
PROBLEMS - 4-Pafeatpdesemént rdze WOOB 30 ha4s f condmantd binsf ONAVeLtas HmMhgg a
modified coating protein.
15 Patent document 3: JP No. 2002-235236-A, Methods of producing
proteins
Patent document 4: JP No. 2003-284557-A, novel baculovirus-
transfecting vector and recombinant baculovirus for expression of
foreign gene.
20 Patent document 5: WO02/062381, Baculovirus vector wvaccine.
Patent document 6: W004/029259, Baculovirus vector, method of
producing baculovirus vector and method of introducing gene.
Patent document 7: JP No. 2005-15346-A, Baculovirus-containing
anti-viral agent.
25
DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE TNVENTION

An object of the present invention is to provide a novel
recombinant transfer vector, a recombinant baculovirus obtained
30 Dby homologous recombination of the recombinant transfer vector
and a baculovirus DNA, and methods for production thereof.
Another object of the present invention is to provide a
pharmaceutical, particulaxrly a vaccine formulation using the
recombinant baculovirus as an active ingredient

35 MEANS FOR SOLVING THE PROBLEMS




novel structure capable of expressing a protein having a desired

i nmunogenicity, or a fusion protein of a partial protein or the protein
havi ng the i munogenicity with cytokine in insect cells 5 and vertebrate
(particularly manmal , bird and fish) cells other than insect cells, and a
recombi nant bacul ovi rus obtai ned by honof®ygous reconbi nation of the

transfer vector a a bacul ovirus = DNA B% gngﬁ%din% thg reconbi nant,

bacul ovirus, the phat PHESTHE TV eHRR G fie™ P8h fbithaRFL HadACEIFr bV fhe

active ingregbesit stuaviegcaidraet b¥eeppaaiingve prsitaim hheragestdasietfiects
on infectious diseases was extensively studied. As a result, the present

i nvent ors hatB"HBASPFotRd Phat fFdop iRaRE apRRTHHG PHELRLR GThEhef f ect

as the desi rgshidiar maceHy 68 1rddogas LI} RA thOoci ek ML IaNE nbove 108, the
reconmbi nant 15 transfer vector having the novel structure, the reconbi nant

bacul ovi Pus YHt HFEGLEG R oIRATTGEUIAFEE viTRde | Biréfanch&ishangebls aFberor
and the bacutii riugePNAANE: ! hgamBt POLSHY 1¥ank! BANETdPust BBES ST e dVRRS

confirmed, and it was confirnmed that the reconbinant baculovirus rtself
was useful dPMHEIPHEAr Fee@Ringdfionaphbiie dfrapefex prasggimgnihe parotdevhrus

having the dggi reg, i HBIRCASY q’;éyrédbr&baﬁa fcax%ag&ho hé,%wasé&é&&
the preventive pharnaceuti cal or the |nPec 1 ous di seasés such as nﬁrarla
and i nf | uenZ®viagd ther recanisngngsbatulowientsi ea tes munpectiedrediemtpr esent

i nventi pr.vi.des Lnyention i h 25 fal.l ow 1] to [31] [1]
A net hogaof I%F(::)L cﬁﬁg&étwea%g gfmgg‘g oarndqcc)’gr?pr%F%Ifa eu%lcsfa;fgg?%sr’ e n whi ch
dual pronot dngeghdoas f dissansegenas havierbagrlyl stwdipat.at 2d, a alendet, ethered i n

that the fusign ne_conpri sing at east_an e encodi a protein

capabl e of Béing g %%WﬁéﬁéﬁﬁE%§9366%L$ﬁ$ﬁwgp§?g%c éﬁﬁoﬁgg?%%gt one

i Mmunogeni ¢ Haouébyghrgeneaarnte bifked downst deaired premdualit psnot er s

| i nki ng one vertegégte roppt er. _and anot her hacul ovi rus pronoter, [2] The
[;

met hod accordi ng 1FC%H 7Ot HBS\VRYS I TatBVeRFHRt &G Eego 5 an
pronot ers 3%rahsféd]vddrmeikhetdgaekorrdived teriddu, Bk rebansiiati zed in

baculovirus obtained by homologous recombination of the transfer
vector and the baculovirug DNA and the methods for production
thereof were confirmed, and it was confirmed that the recombinant
baculovirus itself was useful as the pharmaceutical capable of

20 expressing the protein having the desired immunogenicity in the
target cells and was useful as the preventive pharmaceutical for
the infectious diseases such as malaria and influenza, and here
the present invention was completed.

The present invention provides the invention shown in the

25 following [11 to [31]

[1] A method of producing a transfer vector comprising a
structure in which dual promoters and a fusion gene have heen
incorporated, characterized in that the fusion gene comprising at
least one gene encoding a protein capable of being a component of

30 a viral particle and at least one immunogenic foreign gene are
linked downstream of the dual promoters linking one vertebrate
promoter and ancther baculovirus promoter.

[2] The method according to [1], wherein the vertebrate
promoter is a mammalian promoter.

35



that the gene encoding at | east one protein capable of being the conponent
of the viral particle is any of a bacul ovirus gp64 gene, a Vesicular
stomatitis virus glycoprotein gene, a type |I human 5 i mmunodefi ci ency virus
gl ycoprotein gene, a human respiratory syncytial virus nenbrane

gl ycoprotein gene, a type A influenza virfis henagglutinin protein gene, a
type B influenza vtrﬁs henagglutinin_protein gene, a herpes sinplex virus
gl ycoprotein geneldnd™2f MFtPRE #epRidingstoi bk o frde erbepsiterized [ The

net hod accor ¢hag frR [ghheObndaddingMa@r ebAst she BREEEDE A EHN1QTBECheiryy the
sel ected fromany of a cytomegal ovirus pronoter, an SV40 pronoter, a

retrovirus pPIMRANAL 8T FBeayihinawdiialpr bt 0fachdacuspiorisoebei gene,
promoter, a £AfasREARR! 8t om&¥8l:0R93h5 0 A8k 1R ﬁg?ﬂée&gﬁggiéﬁ%kgss ¥

promoter, a 15 ubiquitin pronoter, an album™n pronoter ‘and
pronot er 5 [ S}IMH@GeELRSENAE cOdisnglyooprgtein pehet ca [Mimanwirespima ity

romter TR peansiEs e AT Gl IR LA P TREE . Ppfidea
I[O[s i)rmsﬁr: anW£@®Maggbmm p@@pgihegm,hgdtgpfﬁsiﬁaeoéanyimi [1] to

: erei . ggglc. orejign ne_is se ed .fromany of  a.
mal ari a anp?ge 91E§H#%§I e&fﬁkaﬁg?%eﬁgﬁﬁﬁ?ﬁﬁ ?ﬁﬁ@&%ﬁﬂ@ﬁ%@ gﬁ?%ﬂ%ﬁ?éénSARS
Vi rus anti geggnea awdsa mintind éeprtitisisviants geproteilengme.f ever 25 virus
antigen,.,an HV ant,i.g an, . HCV antigen, a |eishmanj ntigen, a
trypanoddnma anti gen EﬁFeﬂ Eﬁ§§ﬁﬁﬁﬁgﬁgéﬂgfﬁﬁﬂ%élBFefzgr éh?ﬁéiﬁ &R®anti gen of
at | east onereselebrted pramwtdiese salé@gait FeBR a@y QP alidyltoRe§yidkirae. [ 7]
The net hod accor%ing to f% of éll tgg%?%% wherein the 30 transfer vector
s any of pBISTOEEPESYFOAY BEAEPLPh e 55V THDRHOTKERE HAL- gp6d,
pDual - PoTRAMRtgRE4thpdnsr RIPAMALEE 230 aRGA, shobk GhrdRNBPH20meRsd, a cac
pDual - Pf CSP- gp64, pDual - Pf AVAL- gp64, pDual - Pfs25-gp64, ]
pDual - H5N1/ HAPMGESY: FDFlCNGARSPS. §REAT dCPPFRMY4IAl angpesin promoter, a

PCAP- H1N/ HAb: 63661 n REntdlNY, HAh - 8D i P Beaho FNHIP-9Pfe 3Pass 1T
pDual - H NI / M2- gp64, pDual - HLN1/ NAe- gp64, pDual - M2e- gp64, pCP - 6-
HAI / NC99- gp®XOMBERL HIN1/ HAO gp64, pCP- HLN1/ HA2- gp64, pCP- HIN1/ HA1-

[5] The method according to any of [1] to [4], wherein the

baculovirus promoter is selected from a polyhedrin promoter, a
pl0 promoter, an IEl promoter, an IE2 promoter, a p35 promoter, a
20 p39 promoter, and a gp64 promoter,

[6] The method according to any of [1] to [5], wherein the
immunegenic foreign gene is selected from any of a malaria
antigen, an influenza antigen, an M. ftuberculosis antigen, a SARS
virus antigen, a West Nile fever virus antigen, a dengue fever

25 wvirus antigen, an HIV antigen, an HCV antigen, a leishmania
antigen, a trypanosoma antigen, a leucocytozoon antigen alone, or
a fusion antigen of at least one selected from these antigen gene
group with a cytokine.

[7] The method according to any of [1] to [6], wherein the

30 transfer vector is any of pDual-Hsp65-gp64, pDual-PbCSP-gp64,
pbual-HIN1/HAl-gp64, pDual-PbTRAMP-gp64, pDual-PbAMA1D123-gp64,
pDual-PbMSP129-gp64, pDual-PfCSP-gp64, pDual-P£AMAl-gp64, pbDual-
Pfs25-gp64, pDual-HS5N1/HAl-gp64, pDual-SARS/S-gp64, pCP-HIN1/HAl-
gp64. pCAP-HIN1/HAl-gp64., pCU-HIN1/HAl-gp64. pbual-HIN1/NP-gp64.

35 pDual-HIN1/M2-gp64. pDual-HIN1/NAe-gp64. pDual-M2e-gp64. pCP-



vp39 and pCP-HLNL/ NP-vp39. [8] A nethod of producing a reconbi nant

bacul ovirus conprising the steps of producing a transfer vector conprising
a b5 structure in which dual pronoters and a fusion gene have been

i ncorporated, characterized in that the fusion gene conprising at |east
one gene encoding a protein capable of berﬁg a conponent of a viral

particle and t el n jc foreign gene are |inked_downstream
o the dual P oASTLr SR AnIA G e By it e L6 7P ShabaR ot ey o
bacul ovi rus pp3¥Froiret pCPeHIN BN -@pBong the transfer vector and a

bacul ovirus DNA in ho ell of an. insect; and separating the

r econbi nant baculobg}aéﬂw%%?ETﬂé &ngc%oﬁ%ﬁQﬁ}lPénFSW?c YBerized in
that the getengenicadighghatst@asbropecPiOiR} & eaRAbE&r GleRBirNgohheisaagpanent
15 of th% viral particle is any of a bacul ovirus gp64 gene, a Vesicular
stomatitirs Vi PR oPr BRETh %‘@ﬁe?r%m‘?w ARy fafiS3HMATEEeRREE QR Vi r us

gl ycopr ot ei N g oradtBHMBEh412eRel-ab0AYin SHHAGY tha! £Yd 1S JARBDPEARS ising at
gl ycoprotein gene, a type A influenza virus henagglutinin protein gene, a

type B infl ukinst PREuEeDO enapsdfpudi PYotpimocapablems heiner pegompansnéxot
virus gl ycopy Q}igifl ndere ri bt | [ [ 10]
The et hod ach}éﬁng to ?%??Hﬁkgﬁe%ﬁgﬁﬁgﬂgzﬁ#gg?a%%ﬁ§b?8%%?g§ @%gge Scted
from any of MHrdsgdofeyabbieauofpitbaoterl rmemoSens pirdnimigerneavertaaiteus

pr onot e aﬂg$ﬁllt i i (o] ock. L ) r, a
CAG pr o?rgt er, an tggo%ggtinﬁ%dr}ch%% agtgzc:)‘rﬂ?‘éiz’tglrsgﬁ%tg @Er)?é%’n égt)clt% fg%}]%%%?r% negp? Bg

ubi qui ti n priorpisder wecter Budi B paonbrwirueEnONANLNHC aclhass Célprofrener . [ 11]

S o SO ik AR oyl Sy Bl pReeon
promoter, a p35 priciotee, metlplD apromiley, to d18d , achabdetmmdmeidein {2y thbe
et 100 2000 i B o b kel ohd Hoodle! Sl 1% BIVSORL ¢ LEnELAr
M tubergul efi shantigen paart38RES 85 atiy WE anbagelvviauesbelli dend ever Vvirus
:nfgggﬂhaﬁig%gggglggvggoﬁé%itggr%&&égnél %gbrgge{g\ééﬁgj egﬁpgqrﬁggﬁgntlgen,

immunodeficiency virus glycoprotein gene, a human respiratory

syncytial virus membrane glycoprotein gene, a type A influenza

virus hemagglutinin protein gene, a type B influenza virus

20 hemagglutinin protein gene, a herpes simplex virus glycoprotein

gene and a murine hepatitis virus S protein gene.

[10] The method according to [9], wherein the vertebrate
promoter is selected from any of a cytomegalovirus promoter, an
5V40 promoter, a retrovirus promoter, a metallothionein promoter,

25 a heat shock protein promoter, a CAG promoter, an elongation
factor lo promoter, an actin promoter, a ubiquitin promoter, an
albumin promoter and an MHC class II promoter.

[11] The method according to any of [8] to [10], wherein
the baculovirus promoter is selected from a polvhedrin promoter,

30 a plo promoter, an IEl promoter, a p35 promoter, a p39 promoter,
and a gp64 promoter.

[12] The method according to any of [8] to [11], wherein
the immunogenic foreign gene is selected from any of a malaria
antigen, an influenza antigen, an M. tuberculosis antigen, a SARS

35 wvirus antigen, a West Nile fever virus antigen, a dengue fever



antigen, a trypanosonma antigen, a |eucocytozoon antigen alone, or a fusion
antigen of one selected fromthese antigen gene group wth a cytokine. 5

[ 13] The nethod according to any of [8] to [12], wherein the reconbi nant
bacul ovirus is any of AcNPV-Dual - Hsp65, AcNPV- Dual - PbCSP,

AcNPV- Dual - HIN1/ HAl , AcNPV- Dual - PbTRAMP, AZéNPV- Dual - PbAMAI DI 23,

AcNPV- Dual - PbiVEP129, AcNPV- Dual - Pf CSP, AcNPV- Dual -  Pf AVAI ,

ACNPV- Dual - PF£55° ENSonpuah - ERAGASen AcRPVIH 4Pt E8eRy & 1pgshmania
ACNPV- HIN1/ HahtideNP\e: eARpER kA an tA éﬁ“ﬁéliédEUé&E@i@oﬁ¥3ﬂ¥YgeEU§iGdélN%ENP
AcNPV- Dual - HLIN1/ M2, AcNPV- Dual - HLN1/ NAe, AcNPV- Dual -

ACNPV- CP- HAl A NEG9EOTAGRIBYIEPD- ¢ NEISHAGL e ABRP\ETOP: (HERE? wmtlgen gene group
ACNPV- CP- HIN £\ 5 Wi333kand, ACNPV- CP- HIN1/ NP-vp39. [14] A transfer vector
conprising a structure in which a 15 fusion gene conprising at |east one
gene encAdi ng a prbt®l Fhecapahp@ agcarsiing bo compefenB ) oto al MI.awhpsein cl e
and at | east yfiGe dJHMARAL B 100AAD DO NERIECALIBFSLAONIBEE CatEht he
dual promoters |1 nking one vertebrate pro and anot her “batul ovi rus

pr onot er hasﬁ%ﬁiﬁPhQﬁ@@rb@NEN1QﬁalZBlN15$AﬂuuﬂQNPHﬁEﬁ&& RhJRAYP , aBcP'dHDug 1t 0

[ 14] conpri 23St I n h | 0 he gene
encodi ng Slb east one %&S%wellﬁlagapgﬁF ('% %5&%8 %ﬂ?ﬁpsgngl%?hﬁ?%g vi ral
particle ancPWleasbNBVieDmaﬂmﬂf@@ém BCBY -ahugrl - HeNE/ Nl e AcNRielua HEBARSY Beam

bacul oviitus Braorar el SR AEaY SR ReRPRrEun il BT VASkSF
accordi ng tchd&#HlN&/NRS]AcNﬂﬂqaanLBINZﬁMti Acihat Dikdle- Hjen¢NRS ¢ ORENFY -at
| east one pr.ot onent of the viral particle is

Xt e 7 I L MR A S0 g Bt e

30 gene, a t;ngwchummmmmef bE8 EXENPWICPUB 1G] JMroRABeI N gene, a human
respiratory syncytlal virus nmenbrane glycoprotein gene, a type A influenza
virus hemaggl uti nilt HrétEF?PiﬁﬁﬁaVe&tPVp%OT?r%%+PBuén%%FQRWQE$ HenEBtFuE nin

pr ot ei nlgenazusaoheggﬁé Sinpli@% ngVhft Uﬁ;eﬁa/%ﬂ@rg £ NeIQREngNd Frdtlingne
hepatitis virus S protein 35 gene. -8 he transfer vector according
to [15], whé&e®ehlenef being a component of a viral particle and at least one

immunogenic foreign gene were linked downstream of the dual
promoters linking one vertebrate promoter and another baculovirus
promoter has been incorporated.

20 [15] The transfer vector according to [14] comprising the
structure in which the fusion gene comprising the gene encoding
at least one protein capable of being the component of the viral
particle and at least one immunogenic foreign gene were linked
downstream of the dual promoters linking one vertebrate promoter

25 and another baculovirus promoter has been incorporated.

[16] The transfer vector according to [14] or [15],
characterized in that the gene encoding at least one protein
capable of being the component of the viral particle is any of a
baculovirus gp64 gene, a Vesicular stomatitis virus glycoprotein

30 gene, a type I human immunodeficiency virus glycoprotein gene, a
human respiratory syncytial virus membrane glycoprotein gene, a
type A influenza virus hemagglutinin protein gene, a type B
influenza virus hemagglutinin protein gene, a herpes simplex
virus glycoprotein gene and a murine hepatitis virus S protein

35 gene.



vertebrate pronoter is selected fromany of a cytonegal ovirus pronoter, an
SV40 pronoter, a retrovirus pronoter, a netallothionein pronoter, a heat
shock protein pronoter, a CAG 5 pronoter, an elongation factor la pronoter,
an actin pronoter, a wubiquitin pronoter, an al bum n pronoter and an VHC
class Il pronoter. [18] The transfer vect®8r according to any of [15] to
[17], wherein the baculovirus pronoter is selected froma polyhedrin 10
promoter, a pl0 pr bibl efhe Fwanefeprsmmiver acaardEm poofdd ér wheysds pronot er

a p39 pronot gg,+and @ gReAPEPMDE €ha b1k RS %gggléégég @ ags]%fy ng to

any of [15] to [18], wherein the immunogenic ne |1 el ected from
any of a mabEeIetent iagehV4@roranfdtesnza wettiqemusaprdhottarheacul osi s

antigen, 15 1L US .Qﬁﬂ’ a i e i Lgen dengue
fever virus Igen [ gerﬁﬂlé)#%ﬁﬁ&g%ntl g*%’n, ggﬁé?-%%hg)r?ﬁcl égé}?é’%{ ﬁ’zﬁ% tr'%%%f a2 Cg‘r(lgti gen,
a trypanasonpramitegen anael engocivnofaoBoantd gavmdkens, arractdnf yebvsteaant mgen

of one selected fr.amthese antigen.gene grou wth ac Ki ne. 20] The
transfer vec lgquue%ctclélr FH‘BOF%r'ar#‘ 8‘%8’[”3351} gqji?"{g’fﬁf i Th 8395%1‘21% 120
pDual - Hsp65-gpfivhtepDual - POCSP- gp64, pDual - HLIN1/ HAl- gp64,

Dual - PbTRAMP- gp64 | - PbAl D123- gp64, pDual - PoMSP129
BDuaI -PfCSP-gngl, lb]ﬁ[jl%ﬁf RRRRS lecggﬁa?g&@@ggﬁeﬁny of [15] to [17],
pDual - H5N1/ HAder@iod thpDoadu RARDIS- §P6fe t2CRsHERLLER G Gk aPPAR/ESrin
HIN1/ HAl- gp64, pCU- HIN1/ HAl- gp64, pDual -H N/ NP-gp64, pDual - HLN1/ M2- gp64,
pDual - HER1/ @@ngm, BOBLY -WPECGEE4, 2 CRIHRFPNEHSE - (56 4E2pBPOrRtaY - HAOPEP6 4,
PCP- HINL/ HAZy@pfoAerp CR- bNIiHdNbt¥p3 %ty gpER- HRORsNR-vp39. [21] A

reconbi nant bacul ovi rus produced by the method of 30 producin% t he
reconbi nant bacul MFludhgcterrpiay Vechay pcqElingoto[amsy of 43p1The [181.,

reconbi nant yprEWiAYERESiRRGRIENRE FOrd 2l gMChs &8 A0k rom any of a
AcNPV- Dual - Hsp65, AcNPV- Dual - PbCSP, AcNPV-Dual - HIN1/ HAL, .
AcNPV- Dual - PERANVR, ansi@sn Dl -LREANRR 1 23n tigeNpVapul) - RBrrdesigsantigen,

oY, D 2 S i D] WPco oY, Pk o 1B S e
fever virus antigen, an HIV antigen, an HCV antigen, a leishmania
antigen, a trypanosoma antigen, a leucocytozoon antigen alone, or
a fusion antigen of one selected from these antigen gene group
with a cytokine.

20 [20] The transfer vector according to any of [15] to [19]
which is any of pDual-Hsp65-gp64, pDual-PbCSP-gp64, pDual-
HI1N1/HAl-gp64, pDual-PbTRAMP-gp64, pDual-PbAMA1D123-gp64, pDual-
PbMSP129, pDual-PfCSP-gp64, pDual-PfAMAl-gp64, pDual-Pfs25-gp64,
pbual-H5N1/HAl-gp64, pbual-SARS/S-gp64, pCP-HIN1/HAl-gp64, pCAP-

25 HIN1/HAl-gpé64, pCU-HIN1/HAl-gp64, pDual-HIN1/NP-gp64, pDual-
HIN1/M2-gp64, pDual-HlINl/NAe-gp64, pDual-M2e-gp64, pCP-HA1l/NC99-
gp64, pCP-HIN1/HAO-gp64, pCP-HIN1/HA2-gp64, pCP-HIN1/HA1-vp39 and
PCP-HIN1/NP-vp39.

[21] A recombinant baculovirus produced by the method of

30 producing the recombinant baculovirus according to any of [8] to
[13].

[22] The recombinant baculovirus according to [21] which
is any of AcCNPV-Dual-Hsp65, AcNPV-Dual-PbCSP, AcNPV-Dual-HIN1/HA1l,
AcCNPV-Dual-PbTRAMP, AcNPV-Dual-PbAMA1D123, AcCNPV-Dual-PbMSP129,

35 ACNPV-Dual-PfCSP, AcNPV-Dual-PfAMAl, AcNPV-Dual-Pfs25, AcNPV-



HLINL1/ HAl , AcNPV- CU- HIN1/ HAI , AcNPV- Dual - HLN1/ NP, AcNPV-Dual - H N/ M,

AcCNPV- Dual - HIN1/ NAe, AcNPV- Dual - M2e, AcNPV- CP- HA1/ NC99, AcNPV- CP- HLN1/ HAQ,
ACNPV- CP- HIN1/ HA2, AcNPV- CP- HIN1/ HAl -vp39 and 5 AcNPV- CP- HLN1/ NP- vp39.

[ 23] A pharmaceutical conposition conmprising the reconbinant bacul ovirus
according to [21] or [22]. [24] The pharnageutical conposition according to
[ 23], conprisin ny of AcNPV-Dual - HLN1/ HAl , AcNPV- HLIN1/ HAl , AcNPV- CAP- 10
HNLI HAL, | AcRISL TR /PP Ik iDWapn AR SY SIRENPHCNENL (i - AFYBY: CAP-

ACNPY: O HLNA i a i N By x N P, ACORMxal it NAGME p RN

Dual - HIN1/ NAe, AcNPV- Dual - M2e, "AcNPV- CP- HAl / NC99, "AcNPV-'CP-

AcNPV- CP- H1 NilWZ ARGV P11 HLNUANAG p JACTE Vot DG NEN2€EP-ACNPNE- VJRIFHde9 915

[ 25] A phar ical it c th qﬂ;ﬁﬂ o us

according to ig i Cqﬁ}l[lgg?ﬁg%eﬂrcg?x tegpﬁilﬂd o FIS%\?I S a EQﬁzhﬂgere \éh{i

i ntramusaéul aMIiPV-lQi’tﬂHéNééﬁﬂ’ﬂder by inhal at| on [ 26] A vaccine conprising
N1/ HAI .. AcNPV- CAP- Hl

any of AcNPV-Dual - PV- H1
AcNPV- Dual - Pf CSP, Ec hla%g‘ﬁ?%ﬂ\jﬁfﬂ SRPYeBhETS W&E‘?*’liﬁ%&% HLNL/ HAI |
AcNPV- Dual - mf»mmmpanmmmmam&émm@: BV Pual oxHITNY/ NAE,

AcNPV- Dual - M2e, HA N099 AcNPV- CP- HIN1/ HAO, AcNPV-

ACNPV- CP- HLNL/ HAl H\g“ﬁsg d RPREB- 9P FRIER s 850 ’t%g’i rﬁé'?\l di ent .
25 [27] The cmqmmengcanycbmgcwevﬁﬁﬁal mhar/einn, t ReNMAGINIgHAL S AshpvRcaber ed
i nt rarrui rl intranasally _or by inhalation, thera eutic or

pr eventl v Hpdr AT -PECSR iRV PERL- %’%ﬁ*ﬁh'sﬁﬁ PV-Dual-Pts25,

AcNPV- Dual HIINDAHESE - A NAYA THL NG Dua AGINRY/ GAP- Adhhil/ Iodha - AeEM DU aknEy CSP,
AcNPV- Dual - Pf AVAL , AcNPV- 30 Dual - Pfs25, AcNPV- CU- HINL/ HAI ,

ACNPV- Dual - PRt RBNL ANAE 2V - PRAL 142, ACNBY- ERrHA IR P NABCNPV - CE-

AcNPV- Dual - g1 /A8 DIPVAGHERID-NORD /1ia AC MRYEGRC BN AR - 06 B VartdD-Adkiiy . £H2,
AcNPV- CP- HIN1/ HAl -vp39, AcNPV- CP- HIN1/ NP- vp39 as an active ingredient.

[29] The t héHA3&NPrEras- preventive agent for influenza 35 virus infection
accordipg to [28], [%Er Ql ?h&ﬂﬁa@&ﬁﬂtcalscoﬁﬂosfﬁ@n”b%ﬁﬁff&dd‘tﬂh%wsCU' arly,

intranasally or by inhalafion
recombinant baculovirus according to [21] or [22], wherein the

composition is administered intramuscularly, intranasally or by
inhalation.
[26] A vaccine comprising any of AcNPV-Dual-HLIN1/HAL,

20  ACNPV-HINL1/HAl, AcNPV-CAP-HIN1/HAl, AcNPV-Dual-PfCSP, AcNPV-Dual-
PEAMAL, AcCNPV-Dual-Pfs25, AcCNPV-CU-HIN1/HAl, AcNPV-Dual-HIN1/NP,
ACNPV-Dual-HIN1/M2, AcNPV-Dual-H1N1/NAe, AcNPV-Dual-M2e, AcNPV-
CP-HA1/NC99, ACNPV-CP-HINL1/HAO, AcCNPV-CP-~HIN1/HA2, AcNPV-CP-
HIN1/HA1-vp39 and AcCNPV-CP-HIN1/NP-vp39 as an active ingredient.

25 [27] The vaccine according to [26], wherein the vaccine
is administered intramuscularly, intranasally or by inhalation.

[28] A therapeutic or preventive agent for influenza
virus infection, comprising AcNPV-Dual-HIN1/HAl, AcNPV-HIN1/HA1,
ACNPV-CAP-HIN1/HALl, AcNPV-Dual-Pf£CSP, AcNPV-Dual-PfAMAl, AcCNPV-

30 Dual-Pfs25, AcCNPV-CU-HIN1/HAl, AcNPV-Dual-HIN1/NP, AcNPV-Dual-
HIN1/M2, AcNPV-Dual-HIN1/NAe, AcNPV-Dual-M2Ze, AcNPV-CP-HAl/NC99,
ACNPV-CP-HIN1/HAO, AcNPV-CP-HIN1/HAZ2, AcCNPV-CP-HINLl/HAl-vp39,
ACNPV-CP-HIN1/NP-vp39 as an active ingredient.

[29] The therapeutic or preventive agent for influenza

35 wvirus infection according to [28], wherein the agent is



[30] A vaccine for influenza virus infection, conprising any of

AcCNPV- Dual - HIN1/ HAI , AcNPV- HIN1/ HAI , AcNPV- CAP- HIN1/ HA1, AcNPV- Dual - Pf CSP,
AcNPV- Dual - Pf AMA1, AcNPV-Dual - Pfs25, AcNPV-CU 5 HIN1/ HAL,
AcNPV- Dual - HIN1/ NP, AcNPV- Dual - HLIN1/ M2, AcNPV- Dual - HLN1/ NAe,

AcNPV- Dual - M2e, AcNPV- CP- HAI / NC99, AcNPV--@R-HIN1/ HAO,  AcNPV- CP- HIN1/ HA2,
AcNPV- CP- HIN1/ HA1- vp39 .and AcNPV- CP- HIN1/ NP- vp39_as an active |ngred|ent
[31] The vactfhE¥Terert FAEFBHSAYLAE LY nf SeiaoESadty el iy 1pbaLaticy],
wherein the agent jsopdm méa&h@dfwtiﬁm%%aﬂyus ln@tea@maﬁaléamp%smg

i nhal ati on. EFFECT OF THE | NVENTI ON According to the present invention, a
novel recombfRaft PENEVaReabrHiMECHL, %CN%&%HM%% b“&%\lﬂvoﬁﬁ’f’ugl%ldtﬂéllned by
honol ogous m@miﬁu&qtp@@spf ﬁé@vﬂ%ﬁﬂbpmm theﬁa(%a\ie@atfgﬁsanﬁc@v cu-
bacul ovi rus DNA, and met hods for production thereof are provided

Phar macedt i AL /E8ripr ASNHY- Rurd -HA & AP n N EYaBub v Hijs/ MBX, f‘-h@PV'pi?l@é-ent
nvent{ on_as: il | KEnbROLEA!EAL ABUPREInIINENS A0aISERDRI A
preventive drugs or t e I nfectious di seases suc as malarla eﬁza

t uber cul osi sA@ifW"ﬁfé’paﬂ-Ni!&%Z C BNV sCRAILN ifAd i-wpdt eardl 2eNS¥SCP o 1NIgNP -

cel lul ar a [ tions. BRI EF DESCRI PTI ON OF THE

DRAW NGS 25 é?%f ?g éggﬁéaﬁs %%F%§$€reventlve effect (virus infectivity
titer) of reconbi na@it] bathe saccise AP\Inblabrtd Nii/idél inbect tireadcondisg h

i nfluen vi,ru El G V|ews owi ng, t.he prev ntlve effe survi val
bor 1 00) 10t tib TPelonbh et ARALASOTT A A0S ERr S e O FRRR=OREA50 ) nf ect | on
W th influenzeraneeal 1§l éxr b3 iishdlewsorshowi ng Western bl otting anal ysis of
expression of a fusion product in infected insect cell by reconbinant
bacul ovirus the influenza virus HA gene (HLNl/HAl1l), the M tuberculosis

Hsp65 gene (Hsp65) or the mal ar iggrpatasy twB INCERTosne (PbCSP) produced

fromthe transfer vectaor. -11- [Lane 1. AcNPV-W Tane 2: AcNPV-Dual - HLN1/ HAI
According to the present invention, a novel recombinant

15 transfer vector, a recombinant baculovirus obtained by homologous
recombination of the recombinant transfer vector and a
baculovirus DNA, and methods for production thereof are provided.
Pharmaceuticals comprising the recombinant baculovirus of the
present invention as the active ingredient are useful as the

20 therapeutic or preventive drugs for the infectious diseases stch
as malaria, influenza, tuberculosis and hepatitis, cancers and
autoimmune diseases, or as cellular medicine and vaccine
formulations.

BRIEF DESCRIPTICN OF THE DRAWINGS

25 FIG. 1 is a view showing preventive effect (virus
infectivity titer) of recombinant baculovirus AcNPV-Dual-HI1N1/HAl
on infection with influenza virus;

FIG. 2 is a view showing the preventive effect (survival
period) of the recombinant baculovirus AcNPV-Dual-HIN1/HAL on

30 infection with influenza virus;

FIG. 3 is views showing Western blotting analysis of
expression of a fusion product in infected insect cell by
recombinant baculovirus the influenza virus HA gene (HIN1/HAL),
the M. tuberculosis Hsp65 gene (Hsp65) or the malaria parasite

35 CSP gene (PbCSP) produced from the transfer vectorn.



Lane 3: AcNPV-WI Lane 4: AcNPV-Dual -Hsp65 5 Lane 5: AcNPV-W Lane 6:
AcNPV-Dual - PbCSP; FIG 4 is a view of fluorescence | abel ed staining where
reconbi nant bacul ovi rus produced from reconbi nant transfer vector in
vertebrate cells has expressed a fusion product of 10 tubercul osis HSP65
gene and the gp64 gene. (A): HepQ& cell s -thlansduced w th AcNPV-Dual - Hsp65;
(B): Hep& cells transduced with AcNPV-WI. FIG 5 is a view identifying by
i munopr eci pF&2a& i on AWEY -WThe reconbi nant bacul ovirus produced fromthe

recombi nant gand ransf S eeh Pl /R manmal i an ani mal cell's has expressed
a fusion protein encoded by an influenza virus HA antigen gene and the

gp64 gene. |hamobr ésNBVtHTi on of Hep& cells introduced with reconbinant

bacul ovi ruseg G2 et g\@rfps fkansduced with AcNPV-WI (| ane 1),
AaPv- G g i(lane 2? or AGNPV-Dual -HAI N 20 (lane 3). At 3 h after

t ransductd onkame|d:s AMIPY¥-Wadi ol abel ed with [35S)nethionine for 12 h. Cell

| ysat es vvereLéI{gngno%rcﬁgvpb&ﬁ &fcgpi.th serumfrommce infected with HINL
i nfluenza virTus is a view o6f Western blotting anal ysis show ng

fusi on expression Ib]fG a dneilsagi wigarcds FleofERgrme mbdlé@eswﬁﬁng%hegfme in
viral particles | Jnant b&gu Qvi_rus rodLg:ed fr

r econmbi nant ‘?ercaoﬁns F’n veé?%lﬁ QTR SREY I8 Srom frgon! W@NIS %{ev§ctor
AcNPV- CW/- Pbﬁl%erlt&bﬁaﬁepcé\ﬂé Eb@sgﬁphfefsse@aLﬁﬂgldn M\dcmaf PbCSP. FIG 7

is a vi result RT-PCT identif |n that an HAl antigen
r econbi ﬁﬁlnt Wﬁ%&w?ﬁ rﬁ’&&eb?“%x%ﬁa 8‘3 ©vertebrate pronoter has
expressed a (fA)si @BpRLOSYTLs afrablbbiussd wﬁMécNkaﬁL@Q% 6s; 35 FIG 8 is a

vi ew showi ng _production of 149G antibody -12- ﬁem fic for a PbCSP anti gen
in sera from c@ePﬁacﬁ?H%§WFﬂuc?¢léq%t€c6ﬁﬂ? =Wt bacul ovi rus.

FIG. 5 is a view identifying by immunoprecipitation that
the recombinant baculovirus produced from the recombinant
15 transfer vector in the mammalian animal cells has expressed a
fusion protein encoded by an influenza virus HA antigen gene and
the gp64 gene. Immunoprecipitation of HepG2 cells introduced with
recombinant baculoviruses. HepG2 cells were transduced with
AcNPV-WT (lane 1), AcNPV-CMV-HA full {lane 2} or AcNPV-Dual-HAIN
20 (lane 3). At 3 h after transduction, cells were radiolabeled with
[**SImethionine for 12 h. Cell lysates were immunoprecipitated
with serum from mice infected with HIN1 influenza virus.
FIG. 6 is a view of Western blotting analysis showing
fusion expression of a malaria parasite CSP gene and the gp64
25 gene in viral particles of the recombinant baculovirus produced
from the recombinant transfer wvector in insect cells,
Lane 1 @ ACNPV-WT
Lane 2 ! ACNPV-CMV-PbCSP
Lane 3 :!:AcNPV-PbCSPsurf
4

. ACNPV-Dual-PhCSP.
FIG. 7 is a view showing results of RT-PCT identifying that

30 Lane

an HAl antigen recombinant baculovirus obtained by exchanging a
vertebrate promoter has expressed a fusion product of HAl and
gpb64 in Hela cells.

35 FIG. 8 is a view showing production of IgG antibody



FIG 9 is a view showi ng nunbers of |IFN O producing cells reactive to a
CTL epitope of PbCSP in spleen cells frommce 5 inoculated wth the
reconbi nant baculovirus. FIG 10 is a view showi ng preventive effects
(virus infectivity titer) by the reconbi nant bacul ovirus AcNPV-Dual - M2e
on infection wth influenza virus. FIG 1}j4.s a view show ng preventive
effects (virus 10 infectivity titer) by reconbi nant bacul ovirus

AcCNPV- Dual - Hop&MCBE: fmr anPeCt? ambtdigeh infsaenFaom nuse inoGuliRed swizhvi ew

showi ng the productiaon of 19G anti.body specific for influenza virus in
bl ood, i nduc ebfle‘f?{‘g’%“&BBn%‘?‘%‘g]rﬂVlr830ul ovi rus AcNPV- Dual - HLN1/ HAl

adm ni stered via diféerents howiew Idhdwatigesunbd®s o3 IFN-B-ptRWcIhgWean 4 he

production of 1gG anti bod and | gA anti bo%y specific faor influenza virus
in nasal vvasﬁe%‘%ﬁlvealt\?eél éTL VERSHFOPEN 86 CRRCTR ih EPLeeR M ldanETBR IS i 1 us

ACNPV- Dud - tHiddiidedaditni sieredorbanghf fiienbyvieys, routes. 20 FIG 14 is
a view showi ng the preventive effects (virus infectivity titer) on
i nfluenza virus infHasal? ddvitt V19 Sewingcpisanidive paEetiyi(vidgus

AcNPV- Dual - HiNd d#Ak 139 DESE 1R thb Are Sbrt 18Rt phOWH o Fi e B NP BuatlMbs @
vi ew showi ng the preventive effects (virus 25 infectivity titer) on
i nt rapul nona®y ¥HECtaRRavWER UsfBrenke Vviisonbi nant bacul ovi rus

AcNPV- Dual - HIN1/ HAbr@adrijiyni; st gr [ LE T erant, four : MODES FOR
CARRYI NG OUT THE | NVENTI ON Re‘gj%g}s/esﬁlf gtg P%nﬁer eutﬂ‘ggye%ﬁ%‘%tgsxsxi(a ?g%_s of ami no
aci ds, 30 pebtiegds.vilssbl sagudcescamdinand] dacuieyigisa@ch@¥sDual {HARABCEYB
Commruni cat i i.al Qgi ur. J. Biochem, 138: 9(1984)
defi ned by %}%éﬁghggéﬁ?&&:}?‘ﬁ%l&?&ﬁ%ﬁgﬁ ng specifications conprising
base sequences andT@v A8 asia visegeboedsy tHeatpewtiuCtiore)f agd aohtmody used

e s s T R Sl B AR R B A
anti sense climovdontired EaNRYeSeal hRBINL Aid iaSmanistérdd edat Qifferent Ffour

15 routes.

FIG. 13 is a view showing the production of IgG antibody
and IgA antibody specific for influenza virus in nasal wash and
alveolar wash, induced by the recombinant baculovirus AcNPV-Dual-
HIN1/HAl administered via different four routes.

20 FIG. 14 is a view showing the preventive effects (virus
infectivity titer) on influenza virus in nasal cavity by the
recombinant baculovirus AcNPV-Dual-HIN1/HA1l administered via
different four routes.

FIG. 15 is a view showing the preventive effects (virus

25 infectivity titer) on intrapulmonary influenza virus by the
recombinant baculovirus AcNPV-Dual-HIN1l/HAl administered via
different four routes.

BEST MODES FOR CARRYING OUT THE INVENTION

Representation herein by abbreviations of amino acids,

30 peptides, base sequences and nucleic acids accedes to IUPAC-IUB
Communication on Biological Nomenclature, Eur. J. Biochem., 138:
9(1984) defined by IUPAC-IUB, "Guldeline for preparing
specifications comprising base sequences and amino acid
sequences" (Patent Office) and commonly used notes in the art,.

35 A DNA molecule herein encompasses not only double strand



| ength thereof. Therefore, the pol ynucl eotide (DNA nol ecul e) encoding the
i nmunogeni ¢ foreign gene of the present invention 5 includes the double
strand DNA i ncluding genonic DNA and the single strand DNA (sense chain)

i ncluding cDNA and the single strand DNA (antisense chain) having the
sequence conplenentary to the sense chai4l3and synthetic DNA fragnents

t hereof unless otherwi se nentioned. 10 The pol ynucl eoti de or the DNA

mol ecul e her BNA P&t fokso génphedstyangd PHActaohulingegeose dwdnsadndincl ude at

| cast one of andlla S €381100 SUAR S35000" AGIPN 0 §0400 1ifLeR, 1 d cader

sequence, an exon and an I ntron. ynucl‘eot1 de al so ‘i ncl udes and
DNA. The 15 penggepthatecfonideedfofet hidhe @oflghncbed ttigicad DNA seeeande) and t he

pol ynucl eot i rtai sequence, i n tr S,
honol ogs, degﬁggélg%éﬁgngkﬁ%ﬂgﬁggii 8?%%&? é% %%tg%%§%%#g§ﬁelnagﬁggk

pol ynucl éot i theclwler theutianbldMAdandl DR imdtudialbl yeweio DNAgaad| €ld ¢

mut ants, not _nat.urall c ring 20 tanpts and.nut S havi del etion
substitutionS™ tﬁﬁﬁ§n§n§H£i¢ﬁ§§%ﬁ 8&31 ﬂt%n§%¥g§89 t%ﬁaeﬁggd§FQ§i?

pol ypepti de diavdmy DNpUahanééradd yhuhe) Skl bkl saqasndedhechpheheiaref tbhe

pol ypepti de encoded by the pol ynucleotide before the nutation._ In the
present inve ?oﬁ’ﬁnstan\éh??%n‘%f%rs EEbIC e fraggents Jgenendniigle st

produci ng t hetheasae raptidagl ovirus, conprising the structure in which a
fusion gene linking at | east_one gene encoding _a protein capable of being
a conportént of a VitGaPOlyRRElePleides oFt the A Jid-echia ettt FoPeF gn gene

has been | ngipRIGALYdadpunsiicRAn ebgtbdl RGOBRE el ScIddiKiaRy1EXO: RyRTBEEr S
30 which are one vertebrate pronoter (manmalian pronoter, bird pronoter
fish pronot €f) FRFCEROMFUBHEFSEONr E_IIONG 6PILIRG XRW.OB: BhbeHVT er abl e

enbodi ment  fedile@ckNVERtéh dnla ki iRfSHErabl e that the i munogenic foreign
gene is |located downstream of the dual pronpters and upstream of the gene

35 encodi ng t he pridgebelyapabtetisie pésagindidesnpihcand dINA.heTheral - 14-
particl gs The1KpeptRhoalnRARY ¥ {4 QirdlG RREREMcid"68RhLAGe 'dha the
polynucleotide composed of the certain DNA sequence include
fragments, homologs, derivatives and mutants thereof.
The mutants of the polynucleotide, e.g., mutant DNA include
naturally occurring allelic mutants, not naturally occurring
20  mutants and mutants having deletion, substitution, addition and
insertion. But, these mutants encode the polypeptide having
substantially the same function as the function of the
polypeptide encoded by the polynucleotide before the mutation.
In the present invention, the transfer vector refers to a
25 plasmid for producing the recombinant baculovirus, comprising the
structure in which a fusion gene linking at least one gene
encoding a protein capable of being a component of a viral
particle to at least one immunogenic foreign gene has been
incorporated downstream of dual promoters linking two promoters
30 which are one vertebrate promoter (mammalian promoter, bird
promoter, fish promoter) and another baculovirus promoter.
In one of the preferable embodiment of the invention, it is
preferable that the immunogenic foreign gene is located
downstream of the dual promoters and upstream of the gene

35 encoding the protein capable of being the component of the viral



used for vertebrates as the active ingredient of the pharnmaceuticals or
vaccines. As the vertebrates, manmal s 5 includi ng human bei ngs, e.g.,
horses, sw nes, sheeps, goats, nonkeys, mce, dogs and cats, birds such as
chi ckens, quails, gooses, dabblers, pigeons, turkeys, pintados and
parrots, and fishes such as yellow tailsl4adult yellowails, sea breans,
anberj acks, scads, striped jacks, striped pigfish, salnons, 10 bl ueback

sal nons, carB3Tt¥¥hfei an carps, rainbow trouts, brook trouts and amago

trouts can be exenphd fi&dmphRafPeRMOI: PRI or IR PLESERE I ANERELRNS
provides the transfer vector conprising the novel "structure in which the
fusi on gene eeRPric Wgritpbraafe aenébdi agtiveyilpgredbemt afe theotein 15

expressi bl e j j cel | e i i LO has been
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i ncorporate control e dual pronoters in e
vert ebratbe piwBidmchhympedredriasked. go. dnotdesr, swaoes o\hegpsprovaliser . By

co-transfectj j s trans t t er. Wwth t | ovi I DNA
into the i nsﬂeu%:}g(eé;e%'l m%%gi’ n%gu(%se\é%g ? %Shf)i%%%ggﬁéhr%%o%%cﬁgﬁlgbn&%]t&%i's
possi bl e t o gswan thbbleessontigeans, bactiteys,r péntadediscid pherdius] eamdgene
which is unq§r the control .of the,bacul guirus.pronoter, expresses in the
Insect cel |EHRPC I BaL e GO g NoLLBLHT ot SBE P dite
conponent ofaribear jacttdedsyadsl spaipédl gadias beenpedgRididkat edalmdnd,n t he
pr esent inv%%ti%gg when t he reconbi nant, bacul ovirus, i s adninistereﬂ to a
vert ebr ale, E'rJPee &i GRATPYRE eiGHTBE « t FeICI50 CEFRS c a0 £ BB F iy K198
conponent oftrddiesbuddedmygs alroupdr 4| Wxehpl heiédrmunogeni ¢ protein
probably functions as a ¢ onent vacci ne. The recomnbi nant bacul ovirus

(0]
admi ni stered to 30 W&oy erbediuant . fhadecesent FaveREi b maoyider| they fusi on

antigen W tfrdni@eebi/86t by &dnpruBOee NG 1K1 IRt AR ERN ihr M émane ral
genone is produced in the vertebrate cell, and functions as a DNA vacci ne.
Therefore, ifYSHRE g848R SIRIHESLIRENRE IB\P SBAPALRY &t iVigadheemiyanc PEREEHAN
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of the protein capable of being the conponent of the viral particle with
t he i,ﬂnunogéWﬁa3bgﬁ@tém¢p#gpqgt§geﬁ@@gp the control of the dual promoters in

which one vertebrate promoter has been linked to another
baculovirus promoter. By co-transfecting this transfer vector
together with the baculovirus DNA into the insect cell to induce

20 the homologous recombination, it is possible to obtain the
recombinant baculovirus in which the fusion gene which is under
the control of the baculovirus promoter, expresses in the insect
cell and can produce a fusion protein capable of being the
component of the budded viral particle has been incorporated.

25 In the present invention, when the recombinant baculovirus
is administered to a vertebrate, the fusion protein of the
protein capable of being the component of the budded viral
particle with the immunogenic protein probably functions as a
component vaccine. The recombinant baculovirus administered to

30 the vertebrate invades in the vertebrate cell, a fusion antigen
with the objective immuncgenic foreign antigen from the viral
genome is produced in the vertebrate cell, and functions as a DNA
vaccine,

Therefore, in the case of the mammal, by administering the

35 recombinant baculovirus of the present invention to the mammal,



as the antigen, the fusion protein of the protein capable of being the
conponent of the viral particle with the i mmunogenic 5 protein is produced
in the cell of the mammal, and is thought to function as the preventive or
t herapeutic agent for infections wth virus, protozoa and bacteria due to
its imunopotential action. The bacul ovi-riés DNA to be co-transfected with
the transfer 10 vector may be any of a wild type, a nutant and a

reconmbi nant thacilshienr psobrin dHodhecprdtein depabdet earisfiast shei ¢enneaents or

exanpl e, cel J»f.ér{é)%}%%ﬁ 'ngw‘?félesgﬁtﬂhaﬁépa%lﬁ% reﬁ'ér;‘é!c%ﬂ%%d%s ;}Peée%%ed
present invention, the gene encoding an am no cl'd equénce of an

anti geni c prat eile wnitdhehs e ifusdinogerotofinl Bfi bhenotdiedapygapalklaeidifng
vacci ne therap) pr i treatent .of -infectious.di such
as mal ari a, ?%/I} ggﬁlfacéﬁﬁ%‘%lg%e{)%gg SsYJsr,aalaL?taoritﬁ%eneW%ﬁlsétglge”glh%%geﬁggr S,
for exanpl e, prdieingdsepeodocidhdnt hbeare o T ittle Segueice anfl L hetiprghel hosuch

as malaria antigen, influenza virus antigen and. M _ tubercul osis .20 antigen
is referred )‘fa%.‘ca Thé=i %ﬁrﬁ)’beé’ﬁpélV8r%‘T gq%&gﬁgpgmraeqeq &%t b?’é‘?%onaene
nmeans the gemett ntirodyucptotfsa bhe battastide dushte higoriespoposetitiaihe

"foreign" gene even if the sane gene is present in the cell. In the
present invefti$®: the gene encoding the anmino acid 25 sequence of the

protein which is the aReveolIFLNEIAN tbShd Ao~ AhkEestad Iwidh Fheetratshe
gene encoding the am no aci d sequence of the antigenic protein as |ong as
the genéfi s Yarogelay bR otth§T Endihthi tideac AdMeERfle fdd 6f repetiiangeni ¢

protei n haviggu18e: rhaMHROIend &t 1012321 BShe AcSUISHRREE LI Glt16R-S efott he
di seases such 30 as infectious di seases, cancers and autoi nmune di seases.

Exanpl es  ofe¥HPIE - gERELS diRoBUithe imrecdnisiehaes dSradamensa BFugipRerdati genic
protein having they, mEENgEEni A tnbALLUde {he Jbak! OEigSg 43 bREnISREq
encodi ng the am no acid Sequence of the nalarifa antigen,” for exanple, the
genes encodisfgueheeapf mn @itd gsaytepreatein3ghbch t e qir daipegeuddf as a

surf aces gnt iﬁﬁﬁﬁ&é%&%}ﬁﬂ&ﬂg %é&i’n%G?:hg:EQ%fif{pr YroFRRLESPILE SUrf ace
parasite, 1 merozol t e surface protei ) Oof a menbrane
protei n of rawepsment eof infectious diseases such as malaria, influenza and
tuberculosis, autoimmune disease and cancers, for example, the
gene encoding the amino acid sequence of the protein such as
malaria antigen, influenza virus antigen and M. tuberculosis
20 antigen is referred to as the immunogenic foreign gene.

Here, the "foreign" gene means the gene introduced from the
outside, which corresponds to the "foreign"” gene even if the same
gene is present in the cell.

In the present invention, the gene encoding the amino acid

25 seguence of the protein which is the above immunogen is not
particularly limited as the gene encoding the amino acid sequence
of the antigenic protein as long as the gene is the gene encoding
the amino acid sequence of the antigenic protein having the
immunogenicity against a substance which causes the diseases such

30 as infectious diseases, cancers and autoimmune diseases. Examples
of these genes encoding the amino acid sequence of the antigenic
protein having the immunogenicity include the followings.

As the gene encoding the amino acid sequence of the malaria
antigen, for example, the genes encoding the amino acid sequences

35 of the proteins such as a surface antigen CSP (Circumsporoczoite



surf ace,
mal aria, PfEMPl protein present in knob of the erythrocytes 5 infected

mal aria, SERA protein, TRAMP protein and AMAI protein are exenplified.
t he gene encoding the am no acid sequence of the
t he genes encoding the am no acid

a malaria S antigen secreted fromerythrocytes infected wth

antigen (hemagglutinin 10 antigen), NA antigen (neuram ni dase antigen),

anti gen (mat PFRteHt btad ﬁPQHPF?ﬁ#B %&ﬁﬁaﬁﬁ>Qﬁu@qi@ﬁl@nn@¢%ﬁﬂﬁﬁotMﬁﬂlant|gen)
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fi shes has B&&ETPldpdffled are easily available fromthe institutions where
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35 in
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| L-6 gene, an IL-6 receptor gene,

protein), «a-antigen (Antigen85A, Antigen85B, Antigen85C), Mtb72f,

MDP-1, ESAT-6, MPB51m, Mtb8.8, Mtb9.9, Mtb32, Mtb39 and Mtbll.

With respect to vertebrate genes, as the mammalian genes,

the genes encoding the amino acid sequences of the antigenic
proteins of the infectious diseases in human beings, cattle,
horses, swines, sheeps, monkeys, mice, dogs and cats can be
exemplified. As the bird genes, the antigen genes (e.g., bird
influenza S antigen) of the infectious diseases in chickens,
dabblers, pigeons, turkeys, pintados and parrots can be
exemplified. As the fish genes, the antigen genes of the
infectious diseases in yellow tails, adult yellowtails, sea

breams, amberjacks, scads, striped jacks, striped pigfish,

salmons, blueback salmons, carps, crucian carps, rainbow trouts,

brook trouts and amago trouts are included.

Pathogen genes whose association with the infectious

diseases in the above mammals, birds and fishes has been reported

are easily available from the institutlons where public data such

as GenBank registering the pathogen genes have been stored.

In the present invention, for the immunogenic foreign genes,

in addition to the above immune antigens present outside the



an I L-2 gene, an |IL-18 gene, an IFN-y gene and an M CSF gene, or fusion
genes obtained by fusing a given antigen having the 5 i munogenicity with

t he above antigenic protein using gene reconbination technology are al so
addressed as the i munogenic foreign genes in the present invention as

l ong as they are introduced fromthe outsi7de. In the present invention, it
is possible to provide the 10 transfer vector having these inmunogenic

f orei gn geneBUBwR hdtly . Fetopdanibhet, BHEOKDW ragnesbpagsrnt Hyshdaotlrydyman

reconbi nal | ohoat NUGRT. oASTHEI AReP" GY: 0. @ ST TRE oMl BectREROYkn

conprising the Teconbi'nant culovirus havin I Munogeni ¢ gn gene
as the activaniIigizdiemnt, andili{ie vane| nen fINNWI @drieorantib anompesedieat, tde

phar maceutic i_ti . culovirus used for.the.pre i nvention
P | noect LSS RATED, B8radtin BRCHLBHAL D GUVER, SBhidat BV ERE Yot Cet "anc
is one ¢roupmiBagmendviltydadh aheDABove rarseigehdei pooieicy asingdgard e  strand
DNA as the gene. .Anong th Qne grou f the viruses 20 . referred to as a
nucl ear poly %%%‘}bolaa&g{?f‘rﬁé&t‘ﬁg\??%naﬁ S al%ﬁﬁ@?%riasr & BRI IWER4Ca

pol yhedr on ifomeigiclgenssi in athe pireséetl impeintibh dbeidmf esphhse #fe t he

i nfection. Even g@ﬁtge foreign g%ne to be expressed is inserted in place
of a_polyhedFHHx’ & Fﬁgm'V} Q&tEhfRct s, grows and produces the desired
foreign gene 25 produgle pRedeh@li@RreaBUAl W tiy RRsBIBLS 6B pHBusdetdtes has

been practically applied to the production of the desired protein in
recent y8ar straRsteRe VBGERF QAVing GRete figruprgepieskarelony gapeemnd the

Aut ogr apha Galddnip/inkad Dkl rRel ¥HedtRb by NbmdEogdeNPY o9y on30 mor |

Nucl ear Pol yhedorosis Virus: Bm\PV, Orgyia pseudotsugata Nucl ear
Pol yhedor osi@e¥erts: 28R &Fd PEGWhRE rd dhdirspesuiiedle somppst ator osi s

Virus: LANPV.n-18¢n§XERR! dddofiflind e Rt looy! y%%ﬂéﬁbﬁnﬁ%&ﬁﬁcw ch

can performthe hondlogous reconbination with the transter vector of the
present 35 foxgdgni gane Spedibe sative inswedieat guhdhef veheibecigmulabiobDNA

-18- whigh i pati ith tih ’
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vector of the present inve I's huge, and the
The baculovirus used for the present invention is an insect

pathogen virus which causes the infection in the insect and is
one group (Baculoviridae) of DNA viruses having a cyclic double
strand DNA as the gene. Among them, one group of the viruses
20 referred to as a nuclear polyhedorosis virus (NPV) makes an
inclusion referred to as a polyhedron in a nucleus in an infected
cell in the late phase of the infection. Even if the foreign gene
to be expressed is inserted in place of a polyhedron gene, the
virus infects, grows and produces the desired foreign gene
25 product in a large amount with no problem. Thus, this has been
practically applied to the production of the desired protein in
recent years.
As the baculovirus used for the present invention,
Autographa Californica Nuclear Polyhedorosis Virus: AcNPV, Bombyx
30 mori Nuclear Polyhedorosis Virus: BmNPV, Orgyia pseudotsugata
Nuclear Polyhedorosis Virus: OpNPV and Lymantria disper Nuclear
Polyhedorosis Virus: LANPV can be exemplified.
The baculovirus DNA may be any DNA which can perform the
homologous recombination with the transfer vector of the present

35 invention. Specifically, the viral gene of the baculovirus DNA



i mmunogeni ¢ foreign gene of 15 kbp or nore can be inserted. The

bacul ovirus gene itself is scarcely expressed in the vertebrate 5 cells.
Thus, there is alnbst no need to consider its cytotoxicity, and thus, it

i s thought that no harnful imune response is induced. (1) Transfer vector
and production of transfer vector of the-1BG3 present invention Production
of i mmunogeni c foreign gene DNA The i nmunogeni ¢ forei gn gene DNA capabl e of
bei ng fused Voich ey ipezifogentie iivmohogguspnecofibihat tampuidnthe ofrapis§er

bacul ovirTus LEanSIar KECLALs GAN g;esefeﬁym%% uEBH AOPGQULESE, BhalBne

synthesizing ased on nuc el c aci d sequence in tron o
pol ynucl eot i ﬂm@mhmgfbhm@mgweaofdlSdmpememofetm auet iigearted.pritei n

havi ng the t| |nnunogen| di.scl osed herein irect|
oynt hesi 21 naPtEniE e BRAC S thEs e hETHEIY erererea oy BepBRtihaaEs (e
nucl ei ¢ &ci dcsle’cw.en'meu@f ﬂle(I@ﬂtLBgalrﬁgﬁDInoOﬁe&ﬁ) tdedngiengets yftor ex ot ggne
based on the_n Ielc a ue formati gn_of the i ”Mmunogenj c foreign
gene. Gener a"%e 5 ﬁ%éﬁ%ﬁﬁE% EﬂﬁP E%EQ%U%eHQBHFi§ESPBH fi

producti on (fnqpqed see Mol ecul ar Coning 2d Ed, Cold Spring Harbor Lab.
Press(1989); Zoku Sei kagaku Ji kken Kouza, "Idenshi Kenkyuho I, I, III"
edited 25 by the Japanese Biochem stry Society, 1986). As the synthesis

met hods of t e BNAnseBeMEdors RENEBéSuctRANSE Stedn H%rPRASRBAL6E ttheest er
nmet hod and phosphate amdite method (J. Am Chem Soc., 89, 4801(1967);

ibid, 99, IIEEEDEeIPVENESence, 150, 178(1968); Tetrahedron Lett., 22,
1859(1981) bicot130 34 1rABELRAR) £l HOUBLDAEN ot hods Lher eof can be

exenplified. Mre specifically, the DNA'can also be chenmically synthesized
by a phosphorani dite ﬁ@@ﬁ@@g%ﬁ1QIﬁ9rﬁﬁﬁengﬂe wiphodpakirl afawebey Byaachési zed

using a conglCially ?éfcan%%ll%ha%o&?é IdF t B&We%% de %P{é‘tﬁh"tﬁxlégiruf‘

doubl e strand fragnen e 35 obtalned esl zing a co enent ary
chai n and arid@alifay véeton Fanc bapeasiekt mduhedi e td¢qalchénw:al ly

synt hesiged s?n%ﬁegiEEé\?rtﬂaseﬁngﬁr 0L SRPTORR! BLE, GRNCILBRREs gL e
npl enent ar alrn th appropriate prier Sequences e chenlcally
synt hesi zed polynucleotide encoding the amino acid sequence of the antigenic
protein having the objective immunogenicity disclosed herein, or
directly synthesizing (chemical DNA synthesis method) the DNA
corresponding to the nucleic acid seguence of a coding region of
20 the immunogenic foreign gene based on the nucleic acid sequence
information of the immunogenic foreign gene. General gene
engineering techniques can be applied to this production (e.g.,
see Molecular Cloning 2d Ed, Cold Spring Harbor Lab. Press(1989);
Zoku Seikagaku Jikken Kouza, "Idenshi Kenkyuho I, II, III" edited
25 by the Japanese Biochemisfry Society, 1986).
As the synthesis methods of the DNA, chemical synthesis
means such as phosphate triester method and phosphate amidite
method (J. Am. Chem. Soc., 89, 4801(1967); ibid., 91, 3350(1969);
Science, 150, 178(1968); Tetrahedron Lett., 22, 1859(1981}); ibid.,
30 24, 245(1983)) and combination methods thereof can be exemplified.
More specifically, the DNA can also be chemically synthesized by
a phosphoramidite method or the triester method, and can be
synthesized using a commercially available automatic
oligonucleotide synthesizer. A double strand fragment can be

35 obtained by synthesizing a complementary chain and annealing the



single strand using a DNA polynerase. 5 As specific one aspect of the
i nmunogeni ¢ foreign gene DNA produced in the present invention, DNA
conposed of the DNA sequence encoding the am no acid sequence of the M
tubercul osis antigen protein, the DNA sequence encodi ng the am no acid
sequence of the malaria antigen protein angthe DNA sequence 10 encodi ng the
am no aci d sequence of the influenza virus antigen protein can be
exenpl i fi ed. caimelddMA taty| czeth withhe @teasienrtl lynyenthaylzesl nbhgle mtteddt o
the full length DNA sequence .of the. sequence encodi ng.the . amnp acid
sequence of THETOR, BEREPRET FRESKRMIY T CUiOF chiF FS TPy e chath
i Mmunogeni ciwyth apbropyidee thenoNAssQepieRee tenendi digerd capayt spltikequeace as
| ong as the roteintof &he am no_aci d - sequence encoded by the DNA sequence
has the innléhﬂﬁiﬂ CEEPRATHEINR BU I PLEE R Bhe present invention may be
t he DNA ssequence mbisjeedibYodd!Sspact her DM S8HUBRGEN RN GRFHAGN fkheA MNAO
20 acid sequence of the antigenic protein having the antigenicity to the
cyt oki ne gerRFYIUESENLD| FHas R asRBEhinweR edy , DHA gcompased) p 1’2113(‘%%9, t he
I'L-1 gene, thendelavE 8888didd&nklafifSRAOEE88 e I thely? AR culbsidL- 18
gene, the IFN-a gene, the I'FN-(3 gene, the [I'FN-y gene, the TNF gene, the
TGF- (3 gene, 3HECBVPTSF HondhanBNE heequeRCRl EBFOEHE ththaming aFIONA sequence
is not |imtedjackhesfuld 80968 t:i.g%?xe 9{3@&{&9 &egﬂh%“nﬁ% Lag.dlde sequence
encodi ng the am no acid sequence of the 80 ypeptide of the antigenic
pr ot ei ntRaviengoding bine | geimioc pryd asetiuemeeDNA theuarfiaeokat hirwsy taokigen gene,
and may 30 tLhe ty al QN@ nce. The DNA of the inmunogenic foreign
gene used fgg%the %%%;%%fa|n é%?ﬁ%ﬁ is not limted to the DNA nol ecul e
havi ng the such &heaPNAcutbrizAoNAisetiuenosseandiceenialso isavet t himibRA to
sequence obtai.n y | AiAg sel ect | optional codan 35 for each
am no acid &@?iggég %%%ﬂgkgwgesdgﬂ?ﬁg 8%d8ﬁg8§%§6%QPEBFep%??%ﬁﬁ%héF%
acco_rdance wiriiho_saat@as&izummlaodﬂ.trm pohgbepthie cf:&)rthe_eaam)gmid 1prbs¢_eir_1
E’ﬁﬁg; 2: £500 Ihggfﬁﬁ'gg_?ﬂe glm%%%gfg%% HENCY Ofiab Mo GRIMNA BeliS 0ThalhLAg 209
partial sequence as long as the protein of the amino acid

sequence encoded by the DNA sequence has the immunogenicity.

The DNA utilized in the present invention may be the DNA

sequence obtained by fusing the DNA sequence encoding the amino
20 acid sequence of the antigenic protein having the antigenicity to

the cytokine gene present inside the human body, e.g., the IL-12

gene, the IL~1 gene, the IL-6 gene, the IL-6 receptor gene, the

IL-2 gene, the IL-18 gene, the IFN-o gene, the IFN-p gene, the

IFN-y gene, the TNF gene, the TGF-J gene, the GM-CSF gene and the
25 M-CSF gene.

The fused DNA sequence is not limited to the full length of
the coding region of the DNA sequence encoding the amino acid
sequence of the polypeptide of the antigenic protein having the
antigenicity and the DNA sequence of the cytokine gene, and may

30 be the partial DNA sequence.

The DNA of the immunogenic foreign gene used for the
present invention is not limited tco the DNA molecule having the
such a particular DNA sequence, and can also have the DNA
sequence obtained by combining and selecting the opticnal codon

35 for each amino acid residue. The choice of the codon can be



The net hod of producing the DNA of the i mmunogenic foreign 5 gene used for
the present invention by gene engineering techniqgues can be nore
specifically performed by preparing cDNA |ibrary froman appropriate
origin which expresses the DNA of the imunogenic foreign gene in
accordance wth standard net hods and sel-eot-ing the desired clone fromthe
library using an appropriate 10 probe or an anti body agai nst an expressed
product whi che¥iornashdpepccitandee wiltiusiogelard hetlkédm gdhetlatediPeocfor

Natl. Acad. oG} Jze,U§’%' ig! Gssﬁi%:h%( 1:88 ﬁs:mq:eir.egCSSa%gzﬁre&%Sé§8§% )’Chel n the
above, as the origin of the genom cC ,_various el'l's,;* tissues and
cul tured cel ¢edaterinyétet hesefutdmiwkich(xpredes Acids thees .DNA, o3¢ 1881) ) .

i mmunogeni c forei can_pbe ex lified. ln particular, it.is .
preferable to usegﬂﬁ%%ggpfgc?gdﬁrqéﬁggngr %H%%&f%stbﬁf%QWQQ?gﬁFfﬁ rfiedEra
parasites, tédmneextsedcfonftidigresehtsinvdraciondbpi §énd frlgigszaingrus or the
extract of M __.tuberculosis as the orjgin. The extraction and s%ggration of

20 total DNAEHERRESt P Ih&GE GPRCITHESEpRPEIPIChRY PREPTFIECPEA of

MRNA and t helianegitys frbeNa@ibpiopiti Afe WritfNAVERSh S rResESr BRS DML of the
accordance with the standard net hods. The production of the DNA of the

i munogeni ¢ FEFECFRATYENECTC LR SPEE BR RGFORREE Wit &trREarA Jreiiiedsofnéach
i munogen, tdgrct2agatile Nty 8168 tHRnRNAe £0FLG1 WRInEhEn RYptopradeed

RNA, producing cDNA using a reverse transcriptase, adding restriction
enzyne $Pt ePHBBENIR S IGTOdThaIBEME ATd crpragsed ragacki Bty 1spr epar ed
by i ncor por atrnagehpesrGPNAd %ﬂuﬁgﬁeﬂ@%reﬁpﬂ%é | (QRel Brofbtigd il NEcHE NY

cDNA |ibrary of each inmmunogen obtal ned by e 30 extraction, separation
and purificaGion BEANRNS f 66h3( A881) migiegeni c223 sT8(aP88&NI using the

extract as the orisgl ino Theafe! 100 6L SELERNIRTHOC,ENAO! sidle Jamgoent o

foreign gene fromthe cDNA i brary is not particu imfed, and can
be perfor nedeildasactbsesiiar andi chlbuihaellsetdbotsad AberkErgpediidc egpress

met hod, ; §or §xanph € r LR TEIARG, 085 S GELLRY &%ecoéaﬁle%goeg&ﬁa?lﬁ%%: Ik
cl one by i nmunol ogi cal screenlna usi ng a gpe%l i ¢ ant1’body (€. g.,
anti - nal ari @aahficbbaly, lantis- pméfemsatzia \tor use atiie Eodtyacandt -the t ubercul osi s

anti body) a%%&@ﬁ%oé§%%é”fﬁf%%@e8rﬁ%%ﬁ“%%l%%ighsafggg%és, the extract of the
cells infected with influenza virus or the extract of M,
tuberculosis as the origin. The extraction and separation of
20 total DNA and RNA from the origin, the separation and
purification of mRNA and the acquisition and cloning of c¢DNA can
be performed in accordance with the standard methods.
The production of the DNA of the immunogenic foreign gene
can also be performed by extracting mRNA of each immunogen, then
25 adding poly A to the RNA, collecting the poly A-added RNA,
producing cDNA using a reverse transcriptase, adding restriction
enzyme sites to both ends of the c¢DNA and using a phage library
prepared by incorporating the cDNA into the phage, in addition to
obtaining using cDNA library of each immunogen obtained by the
30 extraction, separation and purification of mRNA from the
immunogenic tissue or cell using the extract as the origin.
The method of screening the DNA of the immunogenic foreign
gene from the ¢DNA library is not particularly limited, and can
be performed in accordance with ordinary methods. As the specific

35 method, for example, the method of selecting a corresponding cDNA



a plaque hybridization nethod using a probe selectively binding 5 to the
obj ecti ve DNA sequence; a colony hybridization nethod and the conbinations
t hereof can be exenplified. As the probe used in the hybridization nethods,
DNA fragnents chem cally synthesized based on the information for the DNA
sequence of the immunogenic foreign gene -&le conmon. The 10 i mrunogenic
forei gn gene already acquired and the DNA sequences of fragnents thereof
can be advanfiage®Ud Wupplogicals screcabey arsimgobespeeiiite epbieodyn (Sefise

rimer and a i } desirgn - >
pri Bn A SRS e BﬁfﬂﬁgﬁyT%ﬁkﬁ edehRsed Qgrﬁggﬂggéﬁggguggffﬁ% or obe

information of the immunogenic orei gn gene can also
for the abové&ubgradosdsi agtintdy IDRAainst| dat ipdeteinsprbdredhbyptlxhbeDNa; t he

tial DNA i ; i . .
munogent ¢ oyt ciasiaLfatRERREHLati g UooPbh SEEaTe Ry it
preferabldy atoldestobZective el isecruBhfe ared cmipay phgherdiday 30 a¢tHogast 30

consecutive : i.tive.clo itself for roduci ng the above DNA can
al so be used%@%lﬁeggﬁé%%fggwne%ﬁlﬁge CBt %thg?rﬂ?rﬁ]r%ge%ni c foreign gene is
acquired, a DNA/ RMA tplpirbbeatisanh inethedhiyriRGERatSeh efethod30pNA350
(1985)) <can_be utilized suitably. ]Jn particular, when a full |ength cDNA
25 is hardl Y SBFEPTECRFBRTE %BFQ?@%PZ Sﬁ@t%dﬂt%ﬁif&maﬁ’p?q OCation
of cDNA ende)NAlidegeentgaksl i Glamudd§di2®d breifn §ad isedl abmmbn - RA&E net hod
[M A FErohman, et al., Proc. Natl. _Acad. Sci.,, USA. , 8, 8998(1988)] is
sui t abl yOenpBEQISHAE FPTHen $6BE fbFeadYe aparitet B dbei BN F4EEBEe8N t he

30 DNA sequesice&riaghentlt sy tha bmm&%abéoﬁﬁdyehﬁﬂlg@ee, adNthe above
synt hesi zed i n_accordance with the standard nmethods. As this priner, as

shown in Ex&hPes dEETHBBRTPat RrSCTORAPPEFET Y EBPERtHFOMIR G iPEFer and
T7 term nat JesAGhBB daseldes tPePALA &OARCE 1HPSYACIR of! 888 Gulvh ol £

t he DNA of the imunogenic forelgn 35 gene has been i ncorporated in can
al so be usedoreign gere @yl AlisonPpuridd @st tba BFohehEoDNAhRNAPGragent
anpl i fi ed byPEBr¢al. be performed in accordance with the standard nethods,

e.g., gel electrophOresis.
The DNA (nucleotides) used as the probe is the partial DNA

(nucleotides)} corresponding to the DNA sequence of the
immunogenic foreign gene, and one having at least 15 consecutive
DNA, preferably at least 20 consecutive DNA and more preferably
20 at least 30 comsecutive DNA. A positive clone itself for
precducing the above DNA can also be used as the probe.
When the DNA of the immunogenic foreign gene is acquired, a
DNA/RNA amplification method by PCR (Science, 230, 1350 (1985))
can be utilized suitably. In particular, when a full length ¢DNA
25 is hardly obtained from the library, RACE method [Rapid
amplification of cDNA ends; Jikken Igaku 12{(6), 35(1994)], in
particular, 5'-~RACE method [M. A. Frohman, et al., Proc. Natl.
Acad. Sci., USA., 8, 8998(1988)] is suitably employed.
The primer used for the PCR can be designed based on the
30 DNA sequence information of the immunogenic foreign gene, and
synthesized in accordance with the standard methods. As this
primer, as shown in Examples described later, DNA portions (SPé6
promoter primer and T7 terminator primer) added to both ends of
the vector plasmid in which the DNA of the immunogenic foreign

35 gene has been incorporated in can also be used.



For the DNA of the inmunogenic foreign gene obtained as the 5 above or
various DNA fragnents, their DNA sequences can be determ ned in accordance
with the standard nethods, e.g., dideoxy nethod (Proc. Natl. Acad. Sci.,
USA., 74, 5463(1977)) or Maxam G | bert nethod (Methods in Enzynol ogy, 65,
499(1980)), or sinply wusing a comrercialda-avail abl e sequencing kit. 10
The gene encoding the am no acids of the protein capable of being the
conponent of the vikeligdeatiohépuphfig@atany ofethms DNAABNA afrddgmens t he gene
encodi ng t he Y p Si a rot.ein bl e .0of. being.t
conponent of m%%%e;&a?@pg?%i% e%lenfﬁte %ggpﬁ%é&% & %P&;aﬁnd: %y tt Hegf%gsltgﬁgard
protei n by foethgig he.gmugepeaiiectréphdéos=eisgn gene in the objective cell.

As the gene encodi t.he i, N0 ids _of the praotein capable. of bein he
conponent of the vﬁ%al&ﬁa?%c?g?ﬁ}eowgﬁ%‘%,c %?gelaﬁn %neofObéca’éB%‘i Eﬁ(ﬁn in
( GenBank 5Ac calssicoNoari@d2858)s faaghest<ultieist DNARtddduRn¢esuU8ag | necopr ot ei n
(GenBank Acc stsi on . .20 M21416 ), a herpes sinplex virus gl ycoproéei n
(KCS; GenBani®“AILEEE oA %Qoﬁgéf?%o‘)’,lt% & LANARHR S R 0d® 9 v EREGOXY r us
gpl 20 ( GenBaiderAer €éegbon M1 .UAEE83) scB hwaan ,r espisadzqing 775y NGy tMasthmvi I us
menbr ane gl ygoprotein éGenBank Accessi on No. IVBGGEQ, a tﬁge A influenza
Vi rus herragg‘?ﬂt SHtnMEERPRi HMGtasABaR B yNodegt ofd NFOU3881D) , @ simelygene
of envel op PidKtR BScEIm¥FELSAY aGhoBRble IRIALRLiL® Hilte bacul ovirus can be
exenplified. In the present invention, the gp64 gene shown in Exanples

describdl later CHEIF BEVPr BRerGNGy thReAPIRT i dSTRE Bhea 3OLERE garpdle of
encodi ng t h%e@i‘i‘gn?hécb&%&{eﬁth%fpﬁl % &} ika 39ag§9@fé Enaf .eréﬁg &€ Sgonppnent

of the viral particle can be easi produced and acquire y synt hesizing
based on t hé&shddl éfcthacienes eggedtid i Hicopmatetn ofprassipoeyasictieopicdeein

encodi ng t hg,,- 3@k A0, AChL; n 0 ide . ncodi ng
the amno agpgls ofot hﬂégloraeg%tgi §§’“‘g‘§%‘%’§?€9cl§1%§§%ﬁ§} p%F%gf?gép%gcomonent
of the viralinggeti e¢bl and lag dheetudions prrohesh ZAngusiag- 2Be DiAinogenic

gorrespggldi %r%?gﬁh e@qneghgdgbfg%%c%egﬂgodi ng the am no acid sequence

ased on the amno acid sequence’information of the gene encoding the

am no aci ds of thésptbeegene apabldéngf tieiangnbhecids of the protein capable
of being the component of the viral particle, for example, the
genes of a gpé64 protein {(GenBank Accession No. L22858), a
Vesicular stomatitis virus glycoprotein (GenBank Accession No.

20 M21416 ), a herpes simplex virus glycoprotein (KOS; GenBank
Accession No. K01760), a type I human immunodeficiency wvirus
gpl20 (GenBank Accession No. U47783), a human respiratory
syncytial virus membrane glycoprotein (GenBank Accession No.
M86651), a type A influenza virus hemagglutinin protein (GenBank

25 Accession No. U38242), or the gene of envelop proteins of viruses
closely related to the baculovirus can be exemplified. In the
present invention, the gp64 gene shown in Examples described
later can be preferably exemplified.

The DNA of the gene encoding the amino acids of the protein

30 capable of being the component of the viral particle can be
easily produced and acquired by synthesizing based on the nucleic
acid sequence information of the polynucleotide encoding the
amino acid sequence of the polypeptide of the gene encoding the
amino acids of the objective protein capable of being the

35 component of the viral particle, or by directly synthesizing the



conponent of the viral particle (chem cal DNA synthesis) as is 5 the case
with the production of the DNA of the inmmunogenic foreign gene. A DNA
sequence corresponding to a nucleic acid sequence encoding am no acids of
a protein capable of being a component of a viral particle is not limted
to a full length of a coding 10 regi on, axg-my be DNA conposed of a
partial DNA sequence. As is the case with the production of the DNA

nol ecul e of DlAecorrampogding Yortdiegnugénetidechseitanet @dwdgageth@(ﬁ@dmg t he
am no acids g 1&% e%fcg Ea&éi’ao%' &ne faﬁfﬁé‘%&*&esg '%g“%f%%méfefon r%ﬂe
particle can be produce enera gene engl neer 15 Yac nIrques

see Mol ecul age@® @riaegliag Ed@ aﬁimn@ Spmﬁﬂgoﬁ—lam@oprotem dapasﬂ(aléﬁg)emgokhle

Sei kagaku Ji shi. Ken edi.t ed b t he
Japancee Bl oiTIystt, BE, M BETHLE (chepnian iy sSERRERHSY O
comrer ci & | ytlae aidsebvé tieth@rproguasiod o tde DRAaopaite afmtzhegemtarot er

whi ch contro %s t.he 20 expreSS| on of the inmmunogenic foreign gene described
| at er has T gga |ncorporat ed and the gene (portion) encoding the
anmino acids of thea o ebQuGWb:lcﬁ‘I@fspbﬁEﬂgg tihe ac atposedtadifa EBQuendd al
particle has bee ({}ﬂprew ously introduced can al so be used. Vertebrate

promot ers 25°CYRE FOHIRAGE B ofoPEY T FaBRRIGIOF MSdlofi Ffagent of

vertebr at es)a Whireh baref@1ofist hercommpnants af rhhe tdmipsl 8k avesdioy used
for the_present invention, the pronoters such as nanmalian pronoters, bird

promot et arfPFiosh BREMBRERS PHA SePesadnori fi BRrtiy PEATEETEeNGR onDt ers As
the mammal i an prommy e thapakle afnf Eﬂétbfﬁﬁd&-lbﬂ o BRI WBLES 1S o@ne Of

t he conponents of the transfer vector used for the present Invention, a
cyt onegal ovithes IpFRERpgeric feresyrogprondier PNA ekttheyigens prepding the

met al | ot hi oraailaopaeﬂaé ess t%% rB@éin shas6 1R 8%%&@{ ng.tﬁgt 86mpu SOAG R oot er,

an elongation -24- factor la prom) er, an actin pr fquitin
pronot er, aﬁ’lrélleﬁrthFﬂrQ)mlebeannoﬁmaW@YcBasgrall gemenengineeriige

exe”pliigedtecﬁhﬁgugéoﬂ?kﬁnssee Molecular Cleoning 2d Ed, Cold Spring Harbor
Lab. Press(1989); Zoku Seikagaku Jikken Kouza, "Idenshi Kenkyuho
I, IT, III" edited by the Japanese Biochemistry Society, 1986).
In the present invention, the commercially available vector
plasmid in which a part of the promoter which controls the
20 expression of the immunogenic foreign gene described later has
been already incorporated and the gene (portion) encoding the
amino acids of the protein capable of being the component of the
viral particle has been previously introduced can also be used.

Vertebrate promoters

25 As the vertebrate promoter (capable of functioning in
vertebrates) which is one of the components of the transfer
vector used for the present invention, the promoters such as
mammalian promoters, bird promoters and fish promoters can be
exemplified.

30 Mammalian promoters

As the mammalian promoter {capable of functioning in
mammals) which is one of the components of the transfer vector
used for the present invention, a cytomegalovirus promoter, an
SV40 promoter, a retrovirus promoter, a metallothionein promoter,

35 & heat shock protein promoter, a CAG promoter, an elongation



As the bird pronoters, the actin pronoter, the heat shock 5 protein
pronoter, the elongation factor pronoter, the ubiquitin pronoter and the
al bumi n pronoter can be exenplified. Fish pronoters As the fish pronoters,
the actin pronoter, the heat shock protein pronoter and the el ongation
factor pronoter can be 10 exenplified. Beaeul ovirus pronoters As the
bacul ovi rus pronoter which is one of the conponents of the bacul ovirus
transfer vecfartemsed: fpaompher prags ettt ihnpeeniater, aaupbiyhiddr pnopeiosrot en, a
Pl O Pr oML €1 o3 ik REBRBE Sk FrPRACIGI ALOTAL B0 B3I BEOLELn130G 4.
gp64 pronoter can be exenplified. roducti on Ffeconbi nant transfer
vect or The ppes@mrdmprenti on relates to the novel transfer vector having

the structure capa f r | t he, obj ective_ | no i rej gene
as the antigenic ﬁ&%ﬁg&hbﬁﬁabgfﬁﬂﬁ%%szotﬁ%s%ﬁﬁu%éFngﬁgrtﬁ%ﬁbéF%gﬁgg e
cell, paBticptrardin ttrempbenaliten eloabhtidm faleopr gs@initemnyvehé | i qutitidn

structure of_the novel ransfer .vector produced is characterized in that
the DNA sedliehtd%né8di %\%e t%@%n%r%?‘gersé’ﬁ‘ﬂeﬂ%ee’ﬁefmp?ﬁglagsi red

i mmunogeni ¢ Pigt eivomandrs he DNA sequence encodi ng the amino acid 25
sequence of the protein capabl e of being the conponent of the, viral
particle are IinkeQF(f?ﬁn%ﬁgga%W?ﬁoqﬂﬁﬁ'lg%%e%?ﬁipo pEPLer wHiPenhgRrE Bipsk
vertebrate pH@ERLie proastdf Hndl ket BEoiR RN 88ctdF QRERteaNda@n her
bacul ovi rus prompter. DNA regions conprising the DNA sequences of two
pronnteﬁomhi mldtdRe- vert ebrate 30 pronoter, particularly the manmal i an
pronot er ank=00LReEus Dgeshdersus pronoter may be directly |inked, or an
i nterveni ng DNA SeEquence ngy be present between the DNA sequences of the
two pronoters (bdftS Hf PaFel

rs _ _ SHGRS PESPRERT v ighohbt @1 A dhReCRERAAOPTS o
have the actdsvid 'bﬁcﬁb@vilrﬁ;se@raﬁgkér ang-td1e et 8Bk atke GStdsensd invention,

particularly mamal i an cel Either the vertebrate pronoter, -25

particul arl y ﬂ@éYhﬁﬁaﬁﬂiW“}@f’t@ﬁmt@rPH} rresober ul vilEls pproatter a PShe
linked pay gﬁ:o%%ee?e&' PR DrehBRELY dih NS0 NGRS BHPEE B 108! T

pronoter region. |In Exanpl és describe

Production of recombinant transfer vector

The present invention relates to the novel transfer vector
having the structure capable of expressing the objective
immunogenic foreign gene as the antigenic protein in both the

20 insect cell and the vertebrate cell, particularly the mammalian
cell. In the present invention, the structure of the novel
transfer vector produced is characterized in that the DNA
sequence encoding the amino acid sequence of the desired
immunogenic protein and the DNA sequence encoding the amino acid

25 sequence of the protein capable of being the component of the
viral particle are linked downstream of the linked promoters
which are one vertebrate promoter, particularly the mammalian
promoter and another baculovirus promoter. DNA regions comprising
the DNA sequences of two promoter which are one vertebrate

30 promoter, particularly the mammalian promoter and another
baculovirus promoter may be directly linked, or an intervening
DNA sequence may be present between the DNA sequences of the two
promoters (but, in this case, respective promoters are necessary
to have the activity in the insect cell and the vertebrate cell,

35 particularly mammalian cell). Either the vertebrate promoter,



t he baculovirus is disposed nore closely to the gene to be 5 expressed than
the mammal i an pronoter. In the structure, for the fusion gene conprising
the gene encoding the protein capable of being the conponent of the viral
particle and the desired i munogenic foreign gene, these two genes may be
directly lined, or the interveni ng DNA se@@ence may 10 be present between
them (but, it is necessarg@to di spose the to cause no franmeshift). It

i s pref er abl BaFRfularLant éﬂﬁm&rlé@énwwgotre@gpént%@ a1 lOVATEF PRIMOSEEd by

the foreign gense MNaKeAImbHepLdesis ?@gea%w&%ts@n&yta Stneugeﬁetfbtﬂée protein
capabl e of being the conponent the viral particle. Thus, it is 15

necessary to®XReedsed pe t hﬁﬂﬂ@@@t@Ft¢ﬁﬂHOanI¢rﬁyam@ﬂeﬁh@eSQﬂmhﬂﬁlhaﬁﬁéoded
by the forel g aenendyi-ig 1d16dBsbLatuoldHRIAED! €4 (ihd LRALI BE Ot el n

capabl e of being the conponent o e viral par usi on gene
conpri si Ay teénpresswmel gbﬁ@Sﬂnawmmaaﬂ@ammardmwteZO advance and this may be

incorporated in thg vectar., Ate n%%gv%hg @gquﬂﬁngﬁx-gtﬁ Feéle may

incorporated in the vector I'n advance, quén
be i ncor por atrexbdimgt libe vieodtoring oapablem ctﬂqe)eﬁugl Ulme gemponent hef vtﬂrd eriraFor

t he above t| co I.Cl avai | abl e 25, expressign ve ors
' eady. havitia thed b B3 B HEEGRLA Intp e e, S0 HehR
particul arl ygdress maynnéldﬂrqmalyouenedanﬂrbaeuhﬁvefwéhnmgoDﬂAeﬁequuicbhﬁagene

regi ons .encadi n the 0 uence capabl e of being, the conponent of
Th vir 3P e derBRe JF Bfber Enbinr [ r LenaoCOET 4P GhoTe TBADNE t he
30 transfer m@auseoﬁotbmwsmem | neenki phef@ale UBef. alltddiigeng them
the required congonents may be inserted by inserting the DNA sequence in

whi ch the d&¥iSFERtRUTYER & fBF%l%ﬂ“ﬁ%ﬁeeﬁﬁgd@%ééhtpﬁséar%ﬁwiﬁ@nﬁene

encodi ng t he\aahgOtREi @ememﬁﬂum% Q1 tR %eftﬁ‘s&fl%bltﬁeoér@t?éﬂﬁ chpéole
conponent of the viral particle in 35 the cloning region of the vector by

optional |y &ft PPABIoFRe \FaoneBt ¢osthe ¢irah eawlifde or™ufoodfoibting into
anot her 1 yectbesdlry | 9614 1A HE H55] SR cIVARRANICEE94ST GFF agle 11O the

N termnus side of the DNA region of the gene encoding the am no
protein encoded by the foreign gene having the desired

immunogenicity from the protein capable of being the component of
the viral particle.
A fusion gene comprising these two genes may be formed in
20 advance and this may be incorporated in the vector. Alternatively,
any one gene may be incorporated in the vector in advance, and
subsequently the other gene may be incorporated in the vector to
form the fusion gene in the vector.
For the above manipulations, commercially available
25 expression vectors already having the promoter regions of the
above vertebrate promcter, particularly the mammalian promoter
and baculovirus promoter and the gene reglons encoding the amino
acid sequence capable of being the component of the viral
particle, which are portions of the constitution required as the
30 transfer vector of the present invention may be used. Utilizing
them, the required components may be inserted by inserting the
DNA sequence in which the desired immunogenic foreign gene has
been fused to the gene encoding the amino acid sequence of the
protein capable of being the component of the viral particle in

35 the cloning region of the vector by optionally cutting off with



acid sequence of the protein capable of being the conponent of 5 the viral
particle already incorporated in the plasmd. For the detection of the
protein, a Hs-tag or an HVS-tag my be added before a poly Atail at a C
term nus side of the DNA sequence fusing the desired inmunogenic foreign
gene to the gene encoding the am no aci d2gsequence of the protein capable
of being 10 the conponent of the viral particle. Alternatively, for the
expressi on, restpigiicncenrpneand tihgodpemrcitingn iotot mothegonbibant oxf usi on
protein, the; NA s e.encodi n FLAG sequence _conposed, of am no

aci ds may be| nse%%%g%a% %g%lepfiddl d‘gmﬁﬁagerbect \A/eerﬁl%eg%l}eor%oscgr tﬁ%glléon and the
regi on i n whtetmirhs ddser efl e iDMAUnNOghsn ©ff ahei gangenedidagbeiesn duised to

t he gene encgdi the am po_acid sequence. qf the protein capabl e of being
t he corrponen‘fgmélo]gsetqﬁleen\?ier WE tplrc?l%g.lnl L epf’gs %fnq ﬁi‘i’?ﬂ??‘gﬂ?n?%eo | asmi d
vect or havi nthd heirstir parulel€ aplabkayofn@spoesseagit hthadd@sasrda. i Mmunogeni ¢

foreign protein as_the antigenjc protejn in both the 20 insect cell and the
vertebrate cell, p%?lfﬁ:&?l QPE?C%}%P% Pi Pt anBYS v 08daRedVbHiFadsi ng

the commer cimdy Ybeawakabberqtaasnbelyhavidig tReast rustiihesaki @adyr saki sfiyi ng
the portion thereof. The anino acid_sequence of the peptide may intervene
for cleavi ng®3FHERCLUSHERPridteidrsiFeth THReqepae Foralse gereckr dthe gene. In

the 25 transdiodd@et @he OdmiMie aRAASEOudIBLERE PRe AOLIRNARAREEELIOToE being
increasing a_transcription activity in the vertebrate cell, particularly

the mantl'i diftec EPMPREG beoliSsovéaa b tdateol Alternphbvekbmioer sheor the
DA sequence,gieadibg Bt 4@ 86t fon SEAUEAECaLlod 00! LRERLd ARl fln:

facilitating extracel [ul'ar 30 secretion o e expressed protein 1nt
host may be BEdR8 Psotehe el pegiansed canddixpreedidd. seawanaeebr at e

termnator dof@b88a 6r % arfrcAABLbs Indl) PRULLOCEELANNALOLMRI G 4oy ef fect | ve
in the vertebrate cell may be disposed for termnating ranscription
downst r eam tlegwgenethe prorfaisedragtiorexgmdesbedre@monAdnt Whiahotkes delséred

transf eiSVe&%rﬂﬁng DAPL -l 4 ppgﬁéll{]ags e, 2lsed S0i ch‘l 9E0E. Oe]:. torgien he .
i nrunogeni ¢ ‘T orergn gene cag’g‘b € of expressing the SsPred | &anF‘ll city
i n the baculonnpuscparieqmiemcandft tiee meteirncachlig foife baimeotlar icdmpenerence
of the prOt%%ntﬁgp9£%§i(garticle. In the present invention, the plasmid
vector having the structure capable of expressing the desired
immunogenic foreign protein as the antigenic protein in both the
20 insect cell and the vertebrate cell, particularly the mammalian
cell may be produced by using the commercially available plasmid
having the structure already satisfying the portion thereof. The
amino acid sequence of the peptide may intervene for cleaving the
fusion protein with the enzyme in the vertebrate cell. In the
25 transfer vector of the present invention, an enhancer for
increasing a transcription activity in the vertebrate cell,
particularly the mammalian cell may be disposéd upstream of the
two promoters, or the DNA sequence encoding the amino acid
sequence of a signal peptide for facilitating extracellular
30 secretion of the expressed protein in the host may be bound to
the gene to be fused and expressed. A vertebrate terminator
region, e.g., a rabbit 3 globulin terminator which is effective
in the vertebrate cell may be disposed for terminating the
transcription downstream the gene to be fused and expressed.

35 As the above, the transfer vector capable of expressing the



bei ng the conponent of the viral particle can be produced. 5 For specific
exanpl es of the transfer vector and the nethod for production thereof, as
shown in Exanpl es described later, the transfer vector conposed of the
structure in which the cytonegalovirus (CW) pronoter, , the CAG pronoter
nodified from CW pronoter, and the ubi gaiyt-i n(UBB) pronoter fused CW
enhancer 10 as the vertebrate pronoter, particularly the manmal i an pronoter
and the ponfMEﬁ¢n1q§@@Ih¥ prorotrencgsnihel dradghoyene scapadiet ef eaneeSbeen

| i nked and t i n_whi. h th n za._ virus.an t he
mal ari a antlgen gene angH§ no?ﬁnlcﬁu%erc rgéﬁgcgn Y%ﬁﬁ? gﬁelgéegﬁﬂl orelgn
genes and thgeﬁﬁﬂhhcbﬁlagtUgenmge@eaaSGté&qqyane eﬂctmﬂrg;othnamapublacoﬂ

f th ot th f th ticl
nereTiced tobe KR FRlRfABnt il har o Bt i e et e Braftedfos. ea.
pDual - PbGSP- gp64 I{lﬂJ@peHilElié HAdangn 64, op Dusd -tRRhBAMP- gbhr laﬁdathe method

PbAVALD123- gp - PbMBP129- gp64, pDual - Pf CSP- gp64, pDyal
Pf AMAl -gp64 5% PF%'?%“ gpEE b PUAF - FENTY HMEﬁ@BQP%’ndleﬁBEéPed SAREF - B4,

pCP- HIN1/ mkﬁ?@éerp@@téﬂh@dn%%eﬂp@ﬂ tHROtH: M HALm §B68n the
pDual - HLN1/ NP- gp64, pDual - HLN1/ M2- gp64, pDual - HLN1/ NAe-

64,
DDual - Me- o oTeePL PIRIF OIS ) 6 B SHERIHI N1 FPRG: b REOTORRT o Fiad. §5em,
PCP- HINA/ HAlyP 3% om3 e HINA Neev 0301 35 (4, PEAGHOI:0% b " GROTDARBLr

bacul ovi rus The present invention provides the nmethod of producing the
reconbi Alnt AadbicoVPF LEPEMpDrsMAet heastépylarlpridwusingal ban nnoEAseer

vector conposgd At LESyRIdMGE YEB1AD Wil eg:uélf" Oﬂbeﬁ:ﬁi%u:igvgw [ nBde Al

| east one gene encodi ng the proteln capable o he conmponent of the
viral parti élaefeaheeetli@'a%i aprethe rﬁﬂﬁq@enencéoxrel@ic@eheel jmfidarengawnst r eam

ey el ALAAOLAL Pen | U9 RO HABILEEAL S il UL LA NP1 MY

bacul ovi rus pronoter en 1 ncor por at ctlng the transfer
vect or and 3ITbeheubesis critrigenDi¥né rio thikefhosigre aldneandnd eder mmg t he

e SEAREeR oGO e Lo LI RENS, PELGH 8L UEUERIA B e

reconbi nant protein capable of the component of the viral particle were fused
has been incorporated can be exemplified as pDual-Hsp65-gp64,
pDual-PbCSP-gp64, pDual-HIN1/HAl-gp64, pDual-PbTRAMP-gp64, pDual-
PbAMALD123-gp64, pbDual-PbMSP129-gpé4, pDual-PE£CSP-gp64, phual-

20 PfAMAl-gp64, pDual-Pfs25-gp64, pDual-H5N1/HAl-gpé4 and pDual-
SARS/S-gp64, pCP-HIN1/HAl-gp64, pCAP-HINLl/HAl-gp64, pCU-HIN1/HALl-
gp64, pDual-HIN1/NP-gpé4, pDual-HIN1/MZ2-gp64, pbual-HINL1l/Nie-gpé4,
pbual-M2e-gp64, pCP-HAL/NC9%9-gp64, pCP-HIN1/HAO-gp64, pCP-
HIN1/HA2-gp64, pCP-HINL/HAL-vp39, pCP-HINL/NP-vp39.

25
(2) Production of recombinant baculovirus

The present invention provides the method of producing the
recombinant baculovirus comprising the steps of producing the
transfer vector composed of the structure in which fusion gene

30 comprising at least one gene encoding the protein capable of
being the component of the viral particle and at least one
immunogenic foreign gene linked downstream of the dual promoters
linking one vertebrate promoter and ancther baculovirus promoter
has been incorporated, co-transfecting the transfer vector and

35 the baculovirus DNA intc the host cell and separating the



DNA (transfer vector) into the host and the nethods of 5 transformng
therewith are not particularly limted, various nethods which are well
known and commonly used can be enpl oyed, and for exanple, can be perforned
in accordance with the ordinary gene reconbination technology (e.g.,

Sci ence, 224, 1431 (1984); Biochem Bioplygs. Res. Comm, 130, 692(1985);
Proc. Natl. Acad. 10 Sci. USA, 80, 5990 (1983). The reconbi nant DNA
(transfer vetgernbingaf bacekpriesised and produced with reference to Chno et

al ., "Tanpaku Jik I i ) LS Mo! gaku Bessatu
Ji kken Prot ocol Se#?gggy%%ggg @%ﬁ?ﬁﬂgﬁaggaégggﬁgéﬁgrg?éﬁp%%ﬁﬁgques of
handl i ng of bdeuindecs, cthe stetfpeds péciombraiaiciopg e atedbicedt rangidaanon,

t he sane techni in_the .| - kngwn t hods, .of i r econbi nant
virus in i ns@ﬁ qékgﬁn%%gggv%%otfggamfzgﬁ ihor%gct %ﬂar%’-’}@ ﬁ%@ggs?gmcl ei ¢ acids
and Enzymses, ti3tiXbim22g, thdS92;th7angi ndhtrsiitt aul Saiba 133 (24, 30adduz001) .
The resultigﬁ regpnbbn t baculﬁvkrus &%glbe cultured jn 20 accardance
with the stahdald S m¥PhSEsT By e ROTT A RmPERTHHSSS 580cPe (FWPEsted
product) in aid dort beabdlfe Ofcanheci pBLOGRE 6n hotetdh@eRetANthd heabDhdyy
encodi ng the am no acjd sequence of the protein capabl e of bei&ggggf_ 4
tuse

cormponent of 9%%e TECPEPIRATY I IFECBROLeHE (5-GsenbCieREnt iP8f - hade!

desi gned as glesihed BSopByLXRe@SSesm Py adicedof acasul at-ed) Rad saeket ed
inside, gutside the cells or on the cell nenbrane. As a nmedi um used for

the cul £8r e, S%%ar Ushs #Bdi WX okd8RBY- ThedrespmtiaaaspPipr { Bradsfeserectad and
used dependifg @8 Eﬁg::@@s?éd &gl b§o&5@§&d)|¥ﬁ% E‘Qﬁefélfcec%]'pt Bhio C& A€

performed under the 30 condition suitable for growth of the host cells. The

met hod of pr'd@aerky fHeeEsvbrrahtl dangtéerplsanmivsispabaial kadgaju
compri ses thes3hensyObidH eRLbRd: tferRACUL gyl ! Usy R snber .p%fﬁrggghé‘&the

honol ogous reconbi nation with the transf'er ~“vector produced a e an
co- t r ansf ecttiegfnifees rehdfeadljagt of Hred i35ethecdlbicul geneuse@ibinatibe

P oernetSh SRR PRalechash Sonsl s RRnaalls dleityed! on Sgeder o s
from Tri chopiedibpds ndf asakimige rhosmbieits virus in insect cells can be used
(Zenji Matsuura, Proteins, Nucleic acids and Enzymes, 37:211-222,
1992; Zenji Matsuura, Saibo 33(2):30-34,2001).
The resulting recombinant baculovirus can be cultured in
20 accordance with the standard methods. By the culture, a fusion
product (expressed product) in which the DNA of the immunogenic
foreign gene and the DNA encoding the amino acid sequence of the
protein capable of being the component of the wviral particle of
the present invention have been fused designed as desired is
25 expressed, produced (accumulated) and secreted inside, outside
the cells or on the cell membrane,

As a medium used for the culture, various media commonly
used can be appropriately selected and used depending on the host
cells employed, and the culture can be performed under the

30 condition suitable for growth of the host cells.

The method of producing the recombinant baculovirus more
particularly comprises the steps of preparing the baculovirus DNA
for performing the homologous recombination with the transfer
vector produced above and co-transfecting the transfer vector and

35 the baculovirus DNA in the insect cells such as S£f-9 cells, S£-21



The bacul ovirus DNA produced above for performng the 5 honol ogous

reconbi nation with the transfer vector nay be any of the wild type, the
mut ant or the reconbi nant bacul ovirus DNA. A bacul ovirus DNA can enhance a
probability of honol ogous reconbination as long as it has the DNA
structure honol ogous to the DNA derived-2gem t he bacul ovi rus DNA | ocat ed
upstream of the 10 dual pronoters used for the transfer vector so as to
produce the cabhbldsgdusdr Econtfinrdopsarai fivaiperde arffiercaldst OHigt File

present | ”V§é‘ii§ Egﬁiﬁgﬁtf i C@%r@frde‘é @eﬁr%?%rff‘ HACH, gﬂzéﬂ? n‘é’”h&h

sandwi chs a ftusion ne 1n ronot ér Ion
i mmunogeni ¢ Tz diagt geﬁlésand t he gene encodi ng the prot ein 15 capabl e of

bei ng the conpone vi ral rticle hav e use To ipduce the

ool ogous. reconbi Tt ittt gBE rBriard Tt Panorer raRgr Bhd t he

bacul ovi Bus immbmogomsxedcmbmarﬁbghwltm aiteo tohnabetitvekitbrt mafOvd .an0oAf t er

i ntroduci ng nto. ge i nsect. cell rrul tz}lﬂeous
£

. of
co-transf ect rbeh g EEPEuritty m[uﬁg.n eft 5&88éb€’¥am{ E’%C\aﬁggégﬁ @Mftade from

the cul ture super mat@Riulot-hens Sll!@p@&deénhahrﬁbd ke preghbim i St kFequasidgoushe
virus is eluted fromthe agar vortex to yield a solution conprising the

recombi nant RAGULINSELPR 350 o@@ 1t e dRrePif oF FRPchrae BEPRLIENS! BYi r us

DNA  may be #isednaafdriesd exaiPkle bickHRLES Blie 1Qd4sa BasMesdwor Q00
DNA and_BacVector-2000 DNA (supplied from Novagen) in whic t he pol %/hedrl n

gene hadlbedaleREOBATEFDHIEENDYL T CRASLaRsTeEEIDF0RSt he RTQHSPekh
vector and tﬂ&ol@@o@@%@ﬁi‘rﬁ%ﬁt% Mt@'ﬂi‘l%dtégﬁé’&f el tbReok NERCY reséﬁtfor

t he honol ogous reconbi nati on can performed using the conner0|a
avai | abl e vegVERtLPRNSTEEIHOAOK] th@lé@é”r |dl§€élva%of/@n( Babosuioyirdg ét’hé}ﬁléctl on

Kits suppli e@nfz98hNoyagan)y gsﬁ&cg&cm Wik Nin 1 OR] TGl gfém@ee&aeagﬁo

the vector transfection kit the 35 above, the trans vect or uced
above can bécf@omm\amg@mcedors@gnt@@amd fihe hoarie dpgodiogi the Wemm t he

i nsect ggll #%Bléso§ Bhixd hetgo%{éﬁqﬁ] E@gg@ﬁa%&%g%qyaweu%e}ln t he

present 1 nvention, In acc ance
fused.

To induce the homologous recombination, it is better that
the transfer vector and the baculovirus DNA is mixed at a weight
ratio of about 1:1 to 10:1.

20 After introducing into the insect cell simmltaneously by
the step of co-transfection and culturing the cell, plaques of
the virus are made from the culture supernatant, then suspended
in the medium, subseguently the virus is eluted from the agar by
vortex to yield a solution comprising the recombinant virus.

25 In the above, the commercially available baculovirus DNA
may be used, and for example, it is possible to use BacVector-
1000 DNA and BacVector-2000 DNA (supplied from Novagen)} in which
the pelyvhedrin gene has been removed from AcNPV.

The co-transfection of the transfer vector and the

30 Dbaculovirus DNA obtained above into the insect cell for the
homologous recombination can be performed using the commercially
available vector transfection kit described above (BacVector
Transfection Kits supplied from Novagen) in accordance with
instructions attached to the vector transfection kit. As the

35 above, the transfer vector produced above can be co-transfected



met hod of produci ng the reconbi nant bacul ovirus, the transfer 5 vectors
such as pDual - Hsp65- gp64, pDual - PbCSP-gp64, pDual HLN1/ HA1l- gp64,

pDual - PbTRAMP- gp64, pDual - PbAVMALD123- gp64, pDual - PbMSP129- gp64,

pDual - Pf CSP- gp64, pDual - Pf AMAl - gp64, pDual - Pf s25- gp64,

pDual - H5N1/ HAl- gp64, pDual - SARS/ S- gp64, pGR-HLN1/ HAl- gp64,

pCAP- H N1/ HAl- gp64, pCU- HLN1l/ HAl- gp64, pDual - HLN1/ NP- gp64, pDual 10
HIN1/ M2- gp64togirhar ML/ tae-Rised-ovpDaal DIWR dngpBd, ipertHaeANCI9ch g69Lf-9

pCP—HlNl/FM(%gqux)@g%%ﬁlggéhﬁg: B§§%DPQEKM£§%&¥@%-VpBQ, pCP—HlNl{NP—vp39,

and t he bacul ovirus Wwer e use co- trans ted in the Sf-9 insect
cell to yield the frecdrbipranent baosndibnusas asuohdascAchR: Dhal ablspbs,

AcNPV- Dual - N - HINI/ HAL  AcNPY- PoT
ACNPV: Dol - LA DE T P e ) ot RN pPbe prranseer
AcNPV- Dudl - F*ﬁé@thrsAsNBld—MqiDud%ﬁH%ﬁés#gp\ﬂ\( DN 1 HAGSPACNBY C@xﬁaeﬁmu HAl

N oo S50 i PBUMAAE o RN oU RUEEYSs s ot

AcNPV- CP 20 mmlngpMNPyﬁaeEibﬁMgﬁd@bﬁupS@ua&GmM QBM/ I}sllﬁuém319fs254~| so,

t he reconbi nan bag)ul VI r ses such as AcNPV- Dual -
AcNPV- Dual - S%F?té/ tRR 8804t PRUFdi-CRBR/ § 093% QSBv%l%Je&H%dgsﬂ

produci ng tf}ﬁCAH—ﬁQNWHNWpdlaC'gbeVHIN[[S/HPQSQE:)B@ otislcinl Imtql‘ﬂpﬂpoép@r Ogyﬁam
the 25 reconbi nant baculovirus, it is OSSIb|e to use the nmethod o

i nsertiA§ t FENIgMer QHGﬁer@U@flf‘ﬂéNéHM%r99’?4E5E1Pi‘éﬂ"é“lfﬁea9@él4|- PYE- P@tl}/NF%?ng a
transposon fgys4a phagemyd/akaeRkd) bhib. ‘@ﬁ'N@DHA@ﬁgp@i‘t o - ﬁi’ﬁi’)’}%\ﬁ KBgggenone

has been incorporated. According to the netho t he “reconbi nant
bacul ovi r us RRENHBY1 L8R YBAGr 8dcbige dmrudovinns dedrely BARY ad IGqcti ng t he

bacnid bear It&gngh@cyéaain gepessLsomdar ol & 'eida@gacu%%k\i;} BiGeh@g 1t IN0

the i nsect cell The purification of the reconbi nant rus of the
pr esent |nv&ﬂcpéﬁvm%ﬁﬁe&ﬁcbyaﬁhécmaﬁeﬂhp@ﬁoquNP@dDUﬁthhCF&P ACNPV-

r econbi Egnt Dl&ggu*{w]u}ﬁﬁ LanyBe._ Bl? WS' A Ng) ]Jl\étlr WRAMRL rian‘tgﬁw on

met hod known publi ‘31-" For t tation o he reco
bacul ovi rus Duﬁéﬁb&%ﬁ’#ﬂ% A@NBVt@d&ll{PﬁfﬂE»Pof AaNEthial\fPlfHHALUSAQNPIWDﬁak— 107-8

pfufnt)  obbaihgd PydnenRR9UR: TeANRA ChelEARHAIY WiReECOTRINIFRAL ,
AcNPV-Dual-HIN1/NP, AcCNPV-Dual-HIN1/M2, AcNPV-Dual-HIN1/Nae,
AcCNPV-Dual-MZe, AcNPV-CP-HA1/NC99, AcNPV-CP-HIN1/HAO, AcNPV-CP-

20 HIN1/HAZ2, AcNPV-CP-HLIN1/HAl-vp39, AcNPV-CP-HIN1/NP-vp39.
Also, the recombinant baculoviruses such as AcNPV-Dual-
H5N1/HAL and AcNPV-Dual-SARS/S can be obtained.
In addition to the above method of producing the
recombinant baculovirus, as the other method of producing the
25 recombinant baculovirus, it is possible to use the method of
inserting the foreign gene efficiently in Escherichia coli by
utilizing a transposon for a phagemid (bacmid) in which the
entire baculovirus genome has been incorporated. According to the
method, the recombinant baculovirus can be easily produced and
30 collected by only extracting the bacmid bearing the viral gene
from microbial cells and transfecting it in the insect cell.
The purification of the recombinant baculovirus of the
present invention obtained by the above method of producing the
recombinant baculovirus can be performed using the wvirus

35 purification method known publicly.



bacul ovirus is inoculated to the insect cells (1 x 107 cells/10 cm 5 dish)
such as Sf-9 cells, the culture supernatant is collected several days (4
days) after the infection, and a virus pellet obtained by centrifugation

i s suspended in buffer such as PBS. The resulting suspension is applied on
sucrose gradient of 10 to 60% which is-tshen centrifuged (25,000 rpm 60
m nutes, 4C) to 10 collect a virus band. The collected virus is further
suspended in PBS, Feubgegpemt £ caeimir ofuged (sambicentdi baoricadirtibe f&ove),
and the res ] puri.fied. recombi.nant, vi.rus _pellet is _stored. i th

bt fer such: Sa A8 SR RReRE S Ty v 0E e Douens EXLl e R
purified 1bobiciomd bagnthei as/ec apthed neAsuoadchyg ptiaguecassayarft-i el ds

VI ROLOGY 4t h_Editian p29-32 2001 sing .the insect cells su as.Sf-9
cel s i 1 e et G b et St aeReE ree b P SRATP A e
N term nds odidhle shahubsVEfus dalokei thephd tuge20upxfeaea totll stetel delted
particle and its terniggs i s exposed inside  the particle. Thus, if the

protei n encofdFHY CAESIESiTBEF) PRAEhOgENIELEEFLPYn Pehe VITEHIRAF1ES the N

ternm nus of gpfdnetihey eaittirdsaerenfiasdshenaeaponanirral- thén Vid ehs.
particle is exposed. outside the viral protein particle in_the insect cell,
and thus 25 e T8FHIL§eRT | LFRFNE 18RS VHESENPR IS UGHASEh v adient £F1 d0FBP the

obj ect of tk@)%”ﬁ%h@ﬁ ;.Qr’éﬂgr@td;[eﬁgrgfuéé@ (B[‘S?@@@tr%ng,v%%; Qﬂutéé,) 4°C) to

Phar maceuti cal _conposition of resent 1nventi armaceut 1 cal

conpri sitRy EeREitnant1Bat RGdE- r UBicofolhectr@semus 30 Fwvidmn shspended ilve
ingredi ent) pHie LAEEEHAGOAN, RAGRLOMIIAES (QhmbNERIASRIN akNYROtdMEVeWNi Gy 15
the active ingredient in the pharmaceutical conposition of the present

i nvention cdmepbsesplblmedWwiifing perwntdngnteeityg neddleti aestatesivini the he

above (2). i Sl [tant _for.the pharmaceutical conposition of the
- 32- presen?égkégn F%ﬁp:%I%%thi%c%s the active ingredient the reconbinant

bacul ovi rus obt ai Aed ibyehbimlgdiserechmiicnabooa oésultthiemgoaounibied us DNA
?‘”d t helg ra E‘S&bﬁfﬁ&ﬁé’ M GRfLS tc%H Clge? dmesaosutrggt by tgfa&cu%s ia%gageﬁeiél%ssi ng the
i mrunogeni c forergn gene of the
VIROLOGY 4th Edition p29-32 2001) using the insect cells such as
Sf-9 cells.
In the recombinant virus exemplified in the present
invention, the N terminus of the baculovirus protein gpé4 is
20 exposed outside the particle and its C terminus is exposed inside
the particle. Thus, if the protein encoded by the desired
immunogenic foreign gene is fused to the N terminus of gpé64. the
entity thereof as the component of the viral particle is exposed
outside the wviral protein particle in the insect cell, and thus

25 the antigen is more easily presented, which is suitable for the

object of the vaccine formulation of the present invention.

{3) Pharmaceutical composition of the present invention
(pharmaceutical comprising recombinant baculovirus of the present
30 invention as active ingredient)

The recombinant baculovirus of the present invention which
is the active ingredient in the pharmaceutical composition of the
present invention can be obtained by the gene engineering
techniques shown in the above (2).

35 It is important for the pharmaceutical composition of the



5 present invention to the gene encoding the am no acid sequence of the
protein capabl e of being the conponent of the viral particle can be
expressed in the insect cells and the vertebrate cells, particularly cells
from mammal s i ncludi ng human being. In particular, the present invention
provi des the 10 pharnmaceuti cal conpositicerz2conprising any of the particul ar
reconbi nant bacul ovirus, such as AcNPV-Dual - HLIN1/ HAl , AcNPV- Dual - Hsp65,
AcNPV- Dual - PPESFENACNPEnDIaR tPANALziAcNP\EIBUact s 2Bigredient the

AcNPV- Dual - c - | - SAR \/5 = .

CAP- HLNL/ mﬁ%ﬁgﬁaﬁ H%%‘i%&f“éﬁg Eé%“?:ﬁeg:g@’ H%I?E&%C lﬁg\c‘?%/ja’l’aﬁlg R/ e,
AcNPV- Dual - Hiin /it 1 ofxd KR - Diéfa | ankiR € he ACNRVGTER- HAEEHICOnstACBERE G- khhlt/ HAQ,
AcNPV- CP- H1 ACNPY- CP- HLN1/ HAL - vp39 or . AcNPV- CP- HIN1/ NP-vp39 as the
active ingr 2%1.4 en% '.SlPﬁleg%/rel%ofrr%silﬁ]gn{gﬁﬁajcﬁpwgreﬂ}%co O?%]egrbrggggn?‘?i 1‘?’i‘bﬁl?eent i on,
such as SAcNPhedaure] 4HTALEHA  tACNBVgEnal erkdeydbhg AcdP\hibdabePli GaRueBe of
AcNPV- Dual - P AMAL,  AcNPV- | - Pf s25, AcNPV-Dual - H5N1/ ,  ACNPV- .
Dual - SARS/ S, Ve r&iﬁ?-tﬁiwm%ﬁ%ﬁp ©EAD- HHENFPIRPIEN: M?f\l_/‘-Atlé& ViiMLBgREicle

AcCNPV- Dual - Hiad¥l /0P exfebbYeduial +HENLAMGt AGNRY- Bhal thd 1Nk Mieate cells,
AcNPV- Dual - M2e,. AcNPV- CP- HAl / NC99, AcNPV- CP- HIN1/ HAO,  AcNPV- CP- HLN1/ HA2,

ACNPV- CP- HL NAFHAICHHBE Y affet1at NPOMCB2iNG NpcaBdipadungy PR1NE: t he acti ve

ingredient in the phyareeeulisalthe. pRBOShE | O pfcibhepRy@SRAt thavention has
the actions which enhances an infection-preventing effect on the
i nfecti 68s Fhageseuihant smpesithen | ereatiskngyany taf thengarhi@lagt i on or

activity cadmbihbht Z@QchQJviBEQ?eQﬁE}?%soﬁcN?@—lg{Léﬁﬁ-ﬁﬁi{ﬁﬁfOCizéBNW-V"i th 30

the infection of the target cells or tissues. Su target cells affected
by the infediedntFREP udbCNEGLUSaRBrEr bl O euRd - PENGAL otARIP V- BrgbtPRsdibl, s

i ncl ude hepaldveyeplihs.uieNalaiCehbipy HBINsaREIE S A Iﬁnvg-H(iﬁ!Ll{I?Al ﬁeiﬂcﬁ?@'—i al
cells and muscular cells. The tissues conprising these cells include |ung,
liver, kidn&pP-E3Nariaki ACNRNdCYelhbils/HAdi, 8¢ NBY o HINAY ¥B 1 | AvPVubeahr a,

skin ands- 33 YRG! eacliie AL TREEHIAL Al KBYPOSL 1ML eﬂaﬁﬂ\??‘ép-ﬁﬁ‘i NC99,
infection- prevéenting effect on I nfecti ous gﬁ?lgens such as nalar(a
antigens, &cyPV-Che Bl fHide AnKP@eIP-CSR1gHAS pRaPOI-ICP -HUNT At op3fadari a
AcNPV-CP-HIN1/NP-vp39 as the active ingredient.
The recombinant baculovirus of the present invention, such
as AcNPV-Dual-HIN1/HALl, AcNPV-Dual-Hsp65, AcCNPV-Dual-P£CSP,
20  AcNPV-Dual-PfAMAl, AcNPV-Dual-Pfs25, AcNPV-Dual-H5N1/HAL, ACNPV-
Dual-SARS/S, AcNPV-HIN1/HAL, AcCNPV-CAP-HIN1/HAl, AcNPV-CU-
HIN1/HAl, AcNPV-Dual-HIN1/NP, AcNPV-Dual-HI1N1/M2, AcNPV-Dual-
HIN1/NAe, AcNPV-Dual-M2Ze, AcCNPV-CP-HA1l/NC99, AcCNPV-CP-HINI1/HAQ,
ACNPV-CP-HIN1/HA2, AcCNPV-CP-HIN1/HAl-vp39 and AcNPV-CP-H1N1 /NP~
25 wvp39, which is the active ingredient in the pharmaceutical
composition of the present invention has the actions which
enhances an infection-preventing effect on the infectious antigen
and reduces the infectivity titer, and this action or activity
can be utilized for procedures of the diseases associated with
30 the infection of the target cells or tissues. Such target cells
affected by the infection include, for example blood cells, and
other target cells include hepatic cells, renal cells, brain
cells, lung cells, epithelial cells and muscular cells. The
tissues comprising these cells include lung, liver, kidney,

35 arterial and venous veins, stomach, intestine, urethra, skin and



5 parasite, the MSP1 of the nenbrane protein of netrozoite surface, the
mal aria S antigen secreted fromerythrocytes infected with nalaria, the
Pf EMPI protein present in knob of the erythrocytes infected with nalaria,
the SERA protein, the TRAMP protein and the AMAI protein as well as

i nfluenza antigens e.g., the HA 10 anti gems3-the NA antigen, the M2 antigen
and the NP antigen, and reduces the infectivity titer (e.g., viral
infectivity miusetg. Thus, a surviving period and a survival rate of t he

mammal s i ncl udi ng,h n stered with the p

conposi tion of theT%$ eﬁ?ﬁcﬁvgh?qgkx§P851 ced n&%ﬁpgp%dL lT% t hose
not adni ni stprexzbnt‘ﬁhm effdeet bmarxﬂmmﬁaﬁeuamtﬁermormeﬁl hé Cmalaﬁa.at bat pgasent
i nvention is usef as t ag%reventlv thera eutl ent f infection

with parti cu?a%y SRl o ﬁ}%aoﬁ/l ?f’f&e ECel |IE Fharia

conposi t ison pdrddigenr QSL%I’IMSPII\@'\H:Ih@nmeerre&Qa lp'i@fc@hna’&f k@ rpEeYENt It E a0k,
t her apeutic ent for infectious diseases caused by the pathogen and their

conpl i cati on e diagaria, pr aptifele §eeEe e SEP O PV RITSHES dRFEsTed iR oma

virus, her pesalatiiays cndl DSz YSotBeRatiddhtCini kHSh O%Rﬁevegy@ hrodgbsNi | e
fiver wvirus, and dengue fever virus, parasite di seases caused by mal ari a,

25 trypanosorEest®d #iéRmamiarisar 458t RO LBARt ckhan| TRMMBepsREeic 40ded by

bacteria, sugf mqyﬁ%et;@ﬁy,asewe%gsfﬁ}é%enga%ﬂfgens%egmca%% VRSA,
VRE, Neisseria gonorrhoeae and Chianydia, syphilis and tubércul osis by

utilizi Ag t HE@eenshe oA mdreent hihe iMH eotiloan pred ditei N§ ekteasn.oanthe
infectious anidQeRr and § w0 theeq MG Vit¥al oo By o1 L
nman ing in

i mmunogeni ¢ forei gn gene for verte rat er th
t he transferThpsct er Sﬁ@Vl‘ﬂmgalpmrmgd ke & @@mwbmanraﬂfa@iﬂ thermwammelisch i s the

Ao e o9 lcAlashD hiifer RIALTRCENL G CORPASLL L BhalASCBLERen

i nvention poSSi I'Ze t e p ar raceu conp05|t|on of
t he present G@@osuhventd)brtlfeoprpsezm"ednmtdlbnt hee dirseasssdasenm@dedivht h

R e N L L s S St o Y
vacci ne by utfi thei pgesérst aictvieansoh aienizafa® tbhethe preventive or
therapeutic agent for infection with particularly malaria and
influenza wvirus.

The pharmaceutical composition of the present invention is

20 useful as the preventive or therapeutic agent for infectious
diseases caused by the pathogen and their complications, e.g.,
viral diseases caused by influenza virus, papilloma virus, herpes
virus, AIDS virus, hepatitis C virus, SARS wvirus, west Nile fiver
virus and dengue fever virus, parasite diseases caused by malaria,

25 trypanosome and leishmania parasites, and bacterial diseases
caused by bacteria, such as dysentery, enteric fever, cholera,
pneumococcus, MRSA, VRE, Nelsseria gonorrhoeae and Chlamydia,
syphilis and tuberculosis by utilizing the actions to enhance the
infection-preventing effect on the infectious antigen and reduce

30 the infectivity titer.

By using the immunogenic foreign gene for the vertebrate
other than the human being in the transfer vector for obtaining
the recombinant baculovirus which is the active ingredient in the
pharmaceutical composition of the present invention, it is

35 possible to utilize the pharmaceutical composition of the present



5 infection-preventing effect on the infectious antigen and reduce the
infectivity titer. The pharmaceutical conposition of the present invention
can be prepared as the conposition conprising the pharmaceutically
effective anount of the reconbi nant bacul ovirus and a 10 pharmaceutically
acceptable carrier. For the infection-prevwanting effect of the reconbi nant
bacul ovirus of the present invention in the vertebrate, particularly, the
manmmal s i ncl ddvergttdre founpnobeingsonft tiee diBrBBEEads celilatedf witexarpl e, the

har maceuti cal .conposi t.i 15 produc b he reg¢onbi nant  bacul ovirus of
Phe prosont CRUSHIIGN OEaphe (M HOLiE i D CAPaBLe gt Boihy CaaBar TgEnTa
phar maceut i cahccBdY Bostihatl + Bfbdn sl PhEd i@ Aniny 4pdRtsel k@bl , cold water
intranasally_or by inhalation in the vertebrate, particularly, the manmal
i ncl udi ng th@lﬁﬁ?é%vﬁ@f:ﬁﬂ? %il{?ﬁlilgl%b’s%w@ﬁthg}Sigﬁnﬁﬂ%&% # 20 the
phar macew i cahs &AIRRS bk P8 €AY eicskng érbecl'feeciﬁlﬁi@!::f‘lféﬁs _am%ﬁgngéﬁ@%eaﬁcé he
e

present invention as the active ingredient nultiple tines.

phar maceut i cEI® doHRSESIV-BN Bftehe invention is administered particularly
by inhal ation. Andpnd h@Rphev¥ertis ebhB6liCbd ke kRt estd amhCan et fon o
eval uated by after inmmqunizing with the pharmaceutical” conposition of taﬁ
present i nveiR iRGIPDREPE| pF ethe wespoadibian soapirgienethepahhsyerctitidsdly
subj ected t QAR MoLt BREALE oPRBLT EULGHH MranktNBac BBl <l AfhUGI ng the hunan
bei ng, and after passing a certain peri 03, conpari nguthe survival rate of
the ver &8br Regmaggupaceltulamceptabhe grumiels i ncl uding the human beings
admi ni stered w thdheLegonbinant hacul ouly usafche g d NeBfLiXG:
ingredient in the pharmaceutical conposition 6f Thé preséent 1T nvention with
t hose not adwawlsvéres ¢thermewptrhsedsb {MenVdoni e tdie tleetpbesest | nvention

-35- The re I, cul.ovi rus, . such .as .AcNPV- Dual - HLN1/ HAl
APV, Dol - IERRRRR, RO e ot R A TP A DRERBAE® (5081 - pr 525,
AcNPV- Dual - HehivaHARn AeNR\/- Boal e SART S, tAeNPNaridlddl{tidh) composition

Ac NPV- - HLN1/ HA| cNPV- CU- HIN1/ . ACNPV-Dual 5 HIN1/ NP, ] )
ACNPV- Dhal - REREFRES RENGVE BOSPIPRART NAECCACBE DR thgepresént invention

and the composition capable of being added for pharmaceutical

e

administration is administered intramuscularly, intranasally or
by inhalation in the vertebrate, particularly, the mammal
including the human being, which is subsequently immunized with

20 the pharmaceutical composition comprising the recombinant
baculovirus of the present invention as the active ingredient
multiple times. The pharmaceutical composition of the invention
is administered particularly by inhalation.

And, the preventive effect on the infection can be

25 evaluated by after immunizing with the pharmaceutical composition
of the present invention multiple times, administering the
pathogen to be subjected to the vertebrate, particularly, the
mammal including the human being, and after passing a certain
period, comparing the survival rate of the vertebrates,

30 particularly, the mammals including the human beings administered
with the recombinant baculovirus which is the active ingredient
in the pharmaceutical composition of the present invention with

those not administered therewith.

35 (4) Vaccine of the present invention



ACNPV- CP- HAI / NC99, AcNPV- CP- HLN1/ HAO, AcNPV- CP- HIN1/ HA2, AcNPV-

CP- HLN1/ HAl - vp39 or AcNPV- CP-HLN1/ NP-vp39 which is the active ingredient

of the pharmaceutical conposition of the present invention is purified as
the viral particle budded fromthe 10 insect cell, conprising an expressed
product of the fusion DNA sequence fusingst-he gene encoding the am no acid
sequence of the protein capable of being the conponent of the viral
particle to the iHpercpenibinéot igpulgensusf duwh pse&ehﬁ?vmuﬁéﬁﬁﬂﬁwfﬁd\n ng

the desi red n t £E,Q,h n reve e eff o] 15
i nfection vwlﬁ1 gﬂ%gt ?&‘%BE% a‘zﬁrjl ﬁ %fwéj{lﬁsgpagtl bh 16T ggg@élt hrheébﬂ)%
infectivity mmabfPfs'EﬁenAcNPVﬂst}hﬁaghIHAhatAd\nW Doa i INRSASE, | geNPv-protein

whi ch beca np it ired
i €y ( VS ey g B RN e B AR ey S ¢ he
phar macet i dﬁiNIQmH)O&bNPUanEﬂL-Uﬂ&lZQZT QAINEef-DLAE-NiN1BANARS S hcm\e—nualthze
vertebrate, Vgﬁ" %E_\ % manmal s_incl udi n t he human 2e| ng,

further the (ﬁ{l g 161}"6 i ARV cHE TN émgxp REEEE F%H& HASf picﬁgvfum on
DNA sequenCECPJHﬂN1hﬁA1iﬁ§3¢Idmam@ﬁpvf@Piﬂmmﬂ/N@dvbﬁﬁﬂ%Hﬂdﬁ G BupRE alctikmguni ty
and cellular imunity) in the vertebrate cells, particularly, the 25 cells

in the nam"ra’tpsglieﬁiélef}al ﬂﬁ i HRGREACHET R TRIBOSHRON (0fc 5hBi PEpfent

bacul ovi rus Gfvdit@ ol €5eplri f@NLE0Md srlti%qf Ehr@ﬁcfé‘%udﬂ@ﬁcff@n tna
particular, the present invention provides the vaccine conprising any of

the par £Pculidacic6abl naPAIASINE VAR IRXRIESHedsPT @I RIFVEDR af uFHq1 PNA |
AcNPV- Dual - é‘C%JEyJ.I&J/EHhePE;@g M\Aﬁgﬁ% y %ﬁ_ﬁl\{ﬂhﬁéﬁs\@&ﬁéﬁ@ B £25,

AcNPV- Dual - H5 AcN SARS/ S
AcNPV- CAP- Hrmp/tHAn capNFe O Helng HAle conpNRYRDuel -tHENVARRL particle to

e S B LN, I o i

AcNPV- CP- H1 KEfsEREdy pEEInEsRY-L.CP- Hl NHeRcep 8Be gerdvra ti86- eﬁﬁmt\/@n the
| ngr edi g 4 etB1bHCFAR G b ADS PIBLTBERIL] £ Aln et QURASH 19 Mook e

above ( € vacci ne enhanc reven Ve ef rect con | gctron and
reduces t he infitetiivvty ytiticrer (Bhep.,, a.tl Lal tiougiftechati tye tﬁdxm);nf antigen

pat hogeni c %E%%ghﬁnghfgﬁ: é%%m Lhe component of the viral particle

facilitates acquired immunity (humoral immunity and cellular
immunity) by administering the pharmaceutical composition in the
20 form of the viral particle to the vertebrate, particularly, the
mammals including the human being, and further the antigenic
protein which is the expressed product of the fusion DNA sequence
further facilitates the acquired immunity (humoral immunity and
cellular immunity) in the vertebrate cells, particularly, the
25 cells in the mammals including the human being. Thus, the
recombinant baculovirus of the present invention is useful as the
vaccine.
In particular, the present invention provides the vaccine
comprising any of the particular recombinant baculovirus such as
30 AcNPV-Dual-HIN1/HAl, AcNPV-Dual-Hspé5, AcNPV-Dual-PfCSP, AcNPV-
Dual-PfAMALl, AcNPV-Dual-Pfs25, AcCNPV-Dual-HSN1/HAl, AcNPV-Dual-
SARS/S, AcCNPV-HINI1/HAl, AcNPV-CAP-HINL/HAL, ACNPV-CU-HIN1/HAl,
ACNPV-Dual-HIN1/NP, AcNPV-Dual-HIN1l/M2, AcNPV-Dual-H1N1l/Nae,
AcNPV-Dual-M2e, ACNPV-CP-HAL/NC99, AcCNPV-CP-HIN1/HAO, ACNPV-CP-
35 HIN1/HAZ, AcCNPV-CP-HIN1/HAl-vp39, AcNPV-CP-HIN1/NP-vp39 as the



antigens e.g., the surface antigen (CSP) of sporozoite surface of nalaria
parasite, the MSP1l of a nenbrane protein of netrozoite surface, the
malaria S antigen secreted fromerythrocytes infected with malaria, the
PfEMPI protein present in knob of the 10 erythrocytes infected with

mal aria, the SERA protein, the TRAMP prot-n and the AMAI protein or the
i nfluenza virus HA antigen, the influenza virus NA antigen, the influenza
virus M2 ant ageive dmgredéenhf | uenza virus NP antigen. Thus, by conparing

the surviving perjod. and the surviyv rate in the infected .mammal 5
ol uding. human” berngs Wiih CERGSE ot PRt AT o Ot R Pact i cal
conposi ti on abotde Jr,esbat vaciert edhandde thacpireeent Srep@fifeetl at |theusef ul
as the prevent%v .or thféraﬁgutic ﬁgent for. .the l{lfe tion with malaria and
i nfluenza viTUSCTE FRECTRE G the prEEMLtRvERET O i% u¥efal as the 20
preventi ke oifnfdwriapeyt totagemorf pathafactd ougadi SRASREhCaLSRELYia t he

pat hogen and their conplications, e.g., the viral diseases _caused by

i nfl uenza vi?rbgl,geﬁgpielr'rgonaﬂ?ﬁ FUSTaRR r PEST AT 455F N T3S SRPEPESLt hiePHRiPFR SO
Virus, SARS wildiS.a WashsNd € theVeEpYi st aRébrI68gMe favebs Vidthfozoli R
parasite di seases caused by malaria, 25 trypanosone and | ei shmani a
parasites, aRFIs%ErelNalMaEEs 6sanbigRle Feyebadteiqm SV LHYSErtas y, enteric

fever, chol efiffectRAEWIDE AGLUS i aVREAL ﬁﬂ!ﬁPlN?:b:éys.@iﬂ 3QQRAkE" PREREIARE the
Chl anydia, syphilis and tuberculosis, by utilizing the actions to enhance

the i nf 8t i sHIfhepertenginiaded whth mealiaract tousSE Pyehednd thso TR&WRCe
the infectiwdoteint §ha BYe Y$2RIpk eiﬂnH%nQﬂgniﬁfi&HéyagQigﬁgehi(ahtagg?éining

vertebrate “other than the human being in the transfer vector for
t he reconbi ide ipdéuenia rugushiNadhankiadre &bei veflumpzedvéntsiM2 tdrgigencci ne

of the pres Layent i e i hl utd.li ze. th %;g r euti cal
conposi ti onec{(g]ft(jl ;tﬁé %‘Tr“‘lé%gbnntééﬁ %%Htgﬁii %&?gﬁegf?- Tlpl)lruoséeagr(g% 0 r}'ﬁe@’g%seases
associ at ed wuiviviiegimdsictd endofh¢ hmirvtiaajetatel irs thued ihBected snapmads

ch ckeny s [HETGRNBGTLNR, LIOKL0S 4L IRRABSRIE AREELTE,20H AmBnRe tou
i nf ecti on- ppéwenttagt fealf foeeposhtidre dinfrhet poeserantingentamd, raducactine
InfeCtlVltyigl%géticularly useful as the preventive or therapeutic agent for
the infection with malaria and influenza virus.
The vaccine of the present invention is useful as the

20 preventive or therapeutic agent for infectious diseases caused by
the pathogen and their complications, e.g., the viral diseases
caused by influenza virus, papilloma virus, herpes virus, AIDS
virus, hepatitis C virus, SARS virus, west Nile fiver virus and
dengue fever virus, the parasite diseases caused by malaria,

25 trypanosome and leishmania parasites, and bacterial diseases
caused by bacteria of dysentery, enteric fever, cholera,
pneumococcus, MRSA, VRE, Neisseria gonorrhoeae and Chlamydia,
syphilis and tuberculosis, by utilizing the actions to enhance
the infection-preventing effect on the infectious antigen and

30 reduce the infectivity titer.

By using the Immunogenic foreign gene for the vertebrate
other than the human being in the transfer vector for obtaining
the recombinant baculovirus which is the active ingredient in the

vaccine of the present invention, it is possible to utilize the

35 pharmaceutical composition of the present invention for



The reconbi nant bacul ovirus, such as AcNPV-Dual - HIN1/ HA1,

AcNPV- Dual - Hsp65, AcNPV- Dual - Pf CSP, AcNPV- Dual - Pf AVMAL, AcNPV- Dual - Pf s25,
ACNPV- Dual - H5N1/ HAI , AcNPV- Dual - SARS/ S, AcNPV- HLN1/ HA1,

AcNPV- CAP- HIN1/ HAl , AcNPV- CU- HINI / HAl , AcNPV-Dual 10 HIN1/ NP,
AcNPV- Dual - HIN1/ M2, AcNPV- Dual - HLN1/ NAe, -AgNPV- Dual - M2e,

ACNPV- CP- HA1/ NC99, AcNPV- CP- HLN1/ HAO, AcNPV- CP- HIN1/ HA2, AcNPV-

CP- HLN1/ HAl - DpOSedunsNPYECRi¢INBeRPeg pd9safiatied pidsecrite iinfeatiom,of wheéch is
the active i I ent; i.n VaGGi of .t resen inventi a

actions whi cﬁ%ﬁ%&a?%é% Sa‘?llt“ikl]ﬁtfheectCt ﬁgg-gﬁrée%ecn%cﬁsgl %é YEE g%ci?ﬂ%@,l ?ﬁp ]ié'%??ous
anti gen and tedrwesoinkevaodiost iavidt Yapandsy trant tdild wadkirodiseasctviaveiye can

be utilized 1{39% rlg%ggure 2 aot‘,fti%ple i serg}ses aiéoci a%edC W 'g_h t he .i.nfection
of the target® celTs > or trastiadClsuth THIYES L8F | LG9 4OPeR B T HAY
i nfecti ol i neffisde;, onf aheexafgpita disoadtigbh Sancanddatbethd aigRictdelite tiwehude

hepatic 20 cells, renal cells, brain cells, lung cells, epithelial cells
and rmuscul ar cel |'9® FREMPEARSs FEGHOPV STy & eaﬁe@‘?b?‘{'l?(’:‘la&dﬁllidfﬁ@i'

l'iver, ki dnescNEV-Dekialispdn], weReUSDYEL NssCset ORgehy-Dualieskhng1 , Adwet/bra,
skin and muscl e. The _vacci ne of _the f)/resent i nvention as the pharmaceuti cal

25 conposi t B FEERE - BN CoplcHN b e fENRY- R HERE S oRTNE on

conpri si ng theuipman resewy-calpl-yi el fect | venaounin el A8 | geerRimant
bacul ovi rus ( AcNPV- Dual - HLN1/ HAl , AcNPV- Dual - Hsp65, AcNPV- Dual - Pf CSP,
AcNPV- DA - BHANERE - ARRIRK -Bipal- BLEDAMZ AGDRY ~PJ@@LWINM, , ACNPV-Dual-M2e,

AcNPV- Dual - SARSAScp AGNP d%’}'léxbﬁ#v-é@hﬁ\hgﬁﬂﬁ%%ml/c AH1N1/HA2, ACNPV-
AcNPV- CU- HIN1/ HA1, AcNPV-Dual - HIN1/ NP, AcNPV- bual - HIN1L P,

AcNPV- Dual - I¥ENTHANASHA IeNP?- DASNE PGS - A NPYP opr 3R INGCDE, prageiFt/-iopepitMi HAQ,
ACNPY: CP- MLV 21 s AONP YR LN B ot39, ACNRVCRAHEMLLAR i) and the

phar maceutically acceptable carTier. e vaccl ne can epared into a
phar maceut i davenggon curmpddiet Rohidws mhutdhl ezhamcdshenadoépthbbre-prevehbing

oher TRCEHL] oot LS RbLIBCEILGY S RERIA oL AR LS (9 11

exanpl e, phyditelrogindlihisaectptrable adivtitpnsars beh uaslstedifer Hroakdumesand

sterile bUf%%r%Hesgiéég%es associated with the infection of the target cells
or tissues. Such target cells affected by the infection include,
for example blood cells, and other target cells include hepatic

20 cells, renal cells, brain cells, lung cells, epithelial cells and
mauscular cells. The tissues comprising these cells include lung,
liver, kidney, arterial and venous veins, stomach, intestine,
urethra, skin and muscle.

The vaccine of the present invention as the pharmaceutical

25 composition in the above (3) can be prepared as the composition
comprising the pharmaceutically effective amount of the
recombinant baculovirus (AcNPV-Dual-HINL/HAL, AcCNPV-Dual-Hsp65,
AcCNPV-Dual-P£CSP, AcNPV-Dual-PfAMALl, AcNPV-Dual-Pfs25, AcNPV-
Dual-H5N1/HAL, AcNPV-Dual-SARS/S, ACNPV-HIN1/HAl, AcCNPV-CAP-

30 HI1N1/HAl, AcNPV-CU-HINI/HAl, AcNPV-Dual-HIN1/NP, AcNPV-Dual-
HIN1/M2, AcNPV-Dual-HIN1/NAe, AcNPV-Dual-M2Ze, AcCNPV-CP-HAl/NC99,
AcNPV-CP-HIN1/HAO, AcNPV-CP-HIN1/HA2, AcCNPV-CP-HIN1l/HAL-vp39,
ACNPV-CP-HINL/NP-vp39) and the pharmaceutically acceptable
carrier.

35 The vaccine can be prepared into a pharmaceutical



The vaccine (hereinafter, the formulation is the sane as in the

phar maceuti cal conposition) can be prepared as a |iposone fornulation
conprising the reconbi nant bacul ovi rus (AcNPV-Dual - HIN1/ HA1,
AcNPV- Dual - Hsp65, AcNPV- Dual - Pf CSP, AcNPV-Dual - Pf AMAL, 10 AcNPV- Dual - Pf s25,
AcNPV- Dual - H5N1/ HAI , AcNPV- Dual - SARS/ S, AcgyRV- HLNL1/ HAl ,
AcNPV- CAP- HIN1/ HAl , AcNPV- CU- HIN1/ HAI', AcNPV- Dual - HLN1/ NP,

AcNPV- Dual - Hiditpd®i t iAaNPYEDuat + HNhoNAes AeNBVYablal adPthe pharmaceutical
ACNPV- CP- HAI / NC99,, AcNPV: CP- H NI/ HAO, AcNPV- CP- HIN1/ HA2, AcNPV- |

CP- H N1/ HAl - 935" thad Pﬁﬁ?ﬁ?ﬁﬁ%ﬁﬁgp‘é%@%ﬁl% Wt TR FRGPeldPbnt? 15 and
can be conbi aecbmidniveanian] tvanitan8pesihid thoasanpies caf-ribe cMaGeichede,
(pharnaceutiﬁ%$ cggg&;ition . aof the gresent i nvention can include the

|i posome for ho SEF8R - CThRIY T {RSsHEaE b fcaRtaR e af BE 190e SEAD vt SeFhe
reconbi nant beCiHeO\WnEUSLOFi T @ present sdnvantion  has been retained in the
| i posome using acidic phospholipid as a 20 nmenbrane conponent or using

neutral phosphol i pitf AFFCAErdIREIFHESHRET T pitP dOTRHéakbMbrigh&EheoRPhent 1nThe
neutral phosgholgnakflaaset A diceompBesP) Riad HEeth-dshrdd8s"E ™ Hi8me

conponent are not particularly Iimted, and various |ipids commonly used
for the |i poSURBIAGHEATI GPTH das bhe ysrprpgnahbnearl ava THE X { delP\oPusho or

more. A Iipqgmm}ﬁﬁﬁbﬁér@lﬁvib%afl@hgﬁ%irhcﬁ\%obgéﬂgﬁf 'ﬁ,hAch@v-ﬁ&&“-‘%? 1,
I utra

nmet hods usi ng the aci dic phospholipid a one or co I'ning the ne
phospholtPpi hARY -Phalakishc PledEhondbitsN1VHAL heAa)dSe Duefl - 8BRS hi AgNPHie

neutral pho | iy d, r-ate agi di.c_30 S |7 pi q, he conbi ned
may be abou?ﬂ'.fhgg'I%%mﬁgf%% Hg&é&%@%b%§%kgtggdgﬂﬁﬁﬁggan cﬁ%%ghﬁﬁeferably
about 10 to FBOLrBPd ACKPY-Hmali-HoEbdM2 nevbiPdrRbusbifIoighhe, NPV -ttive 1 alidy e

B R e T e o T
| i posome easiPeHINT/ AL 393 ChalEBYeCRIHIN /NPpirpad ) yasidded =it ivee iagadilent,
cu valeg! |l 1) 2l RHOTRIEIL P 200 brELeLably Lyt ] ol e o
phosphol i pi dacbifer (fiernsakatatal heoraelsiiveoh Pgsedirenprapent henasitdbs can
include the liposome formulation. The liposome formulation can be
one in which the recombinant baculovirus of the present invention
has been retained in the liposome using acidic phospholipid as a
20 membrane component or using neutral phospholipid and acidic
phospholipid as the membrane component.

The neutral phospholipid and acidic phospholipid used as
the membrane component are not particularly limited, and various
lipids commonly used for the liposome formulation can be used

25 alone or in mixture of two or more.

A liposome membrane is formed in accordance with the
standard methods using the acidic phospholipid alone or combining
the neutral phospholipid and the acidic phospholipid. In the case
of combining the neutral phospholipid, the rate of the acidic

30 phospholipid to be combined may be about 0.1 to 100 mol%,
preferably 1 to 90 mol% and more preferably about 10 to 50 mol%
in the liposome membrane components.

When the above liposome is prepared, for example
cholesterol can be added. This can control the f£luidity of the

35 phospholipid and make the preparation of the liposome easier. 'The



phospholipid in the |liposonme fornulation, the rate of the acidic
phospholipid is about 0.5 to 100 equivalents, preferably about 1 to 60
equi val ents and nore preferably about 1.5 to 20 equivalents relative to
the active ingredient. 10 The anobunt of the reconbi nant bacul ovirus of the
present invention which is the active ingrgedient to be used can be
several nolo to several tens nold, preferably about 5 to 10 nold and

typi cal |y arcmteEenoll%is Thepipraddyctddad scorhentmatntoregandapent it ¢hat

di aneter control, 15 of.the ove.liposo fornul ati on. can.be, perf.ornmed in
accor dance E\?\#t%hef ﬁ%ogpgﬁiﬁﬁﬁﬁoag‘?‘?ﬁlé’u%tab‘cﬂiﬁf'ﬁe&éfagé?clfcgbaé%] 4B%ve
can al so becamtiened whéhadidigt! Dppsoimed aondtrai varertd tdeshaedor Rty acid

(e.g., behenic acid, stearic acid, palmtic acid, nyristic acid, oleic
acid), al kylplb?ﬁ’ﬁilé’ﬁgresteryl group and the like 20 can al so be bound

thereto gnd used. fhe ypeoddes ien ok theivdi echPr4nd atleoRchaepared by
bi ndi ng them can al so be, perforned in accordance with the standard nethods

;
(see Long GHSRPRLTRYY L HISEnedPosrEe iyl REW R haifigp&at pcat  tha agidic
Wodl e, G pgiddpRolEgsa SPrivaaer o Veriaa BekhliNdidds), peerd RS MAGELAE 1

(pharmaceutical conposition) of the present " invention can be preferably
used as a vaiofe cEBipdLtEioRNAWIRFe Prefiegabdidabqut jls SpEef 29 asuvpsents

enhanci ng an-anftibNt§CthOncri 9Bt LBl Ald@ or anti-influenza) effect to be
conbined with the adjuvant in pharmaceutically effective amount. 30 As the

adj uvant0 any ones'heomfionny afsddef seconbnanipeactlovints wé tha beesssdd
wi thout |1 mjt Q@R on Agh £4ATR %ﬁet&?tfﬁgaf ’inggéﬁféi[}gc' scé)c%gp{lgég & weant,
ydr o e, -17,

mur anyl di peptide, alum nium XI
N- acet yl nur @eivesal-adEnyio Bevsogl utend mels, t byefirssiablyl abhodt GB-121 16amobe

exenplifi ed.an‘gh%gggggﬁey Qaf&ohﬁﬁ §§n@g uvant to be conbi ned can be
eterm ned

appropriately d ependi ng -40- on softening, erythema of skin,
fever, headache afAttenpscdi@rigmai nongdmciuitaoe bhhé ebyrtedqire 8dede bar aopartdl of

the it he response (i)ne lt.he Quma beuiln S or _the ani r@l after the rdan

adri ni St7at C5n TREFRO PRECTE CHra (Parnaubd O5F - eolpbstt SR8 The

present invemthothé® camdeedcnethatd Wehi eideddpubiés|dedoramed above can

pharnaCGUti%igoagéiégﬁﬁined with the liposome formulation if desired. Fatty
acid (e.g., behenic acid, stearic acid, palmitic acid, myristic
acid, oleic acid), alkyl group, cholesteryl group and the like

20 can also be bound thereto and used. The production of the
liposome formulation prepared by binding them can also be
performed in accordance with the standard methods (see Long
Circulating Liposomes: old drugs,New therapeutics., M. C. Woodle,
G. Storm, Eds: Springer-Verlag Berlin{1998)).

25 The vaccine (pharmaceutical composition) of the present
invention can be preferably used as a vaccine composition. When
it is used, it is preferable for enhancing an anti-infection
(anti-malaria or anti-influenza) effect to be combined with the
adjuvant in pharmaceutically effective amount.

30 As the adjuvant, any ones commenly used for this type of
vaccine can be used without limitation. As examples thereof,
Freund's complete adjuvant, muramyl dipeptide, aluminium
hydroxide, BCG, IL-12, N-acetylmuramine-L-alanyl-D-isoglutamine,
thymosin ol and QS-21 can be exemplified. The amount of the

35 adjuvant to be combined can be appropriately determined depending



such as i mune response-facilitating peptide and anti bacterial agents
(synthetic antibacterial agents). Optional drugs and additives can be
further contained in the vaccine (pharnaceutical conposition). As exanples
thereof, 10 the drug such as calciumion which aids intracellular uptake
of the reconbi nant bacul ovirus of the pres@gnt invention can be

exenplified. The drugs and additives, e.g., the liposone, and for exanple,
f | uor ocar bonornsdiieniiay, eortheaw of skbul eevgal, dbeadpatrd iagldesmpscular pain

bi odegr adabl 1,cr n tianic_pol rs ich 15 nmake the .
Cranstect oniagy Hh TEKELT Kie A o RP T R e ity Bap e 10
cont ai ned i nthéeumsac benegé phartiec eatinenl afteapoiet adm)ni(ftanmmbat tlereodf t he
present invgntion i.s not particularly limted and be selected from
Phe vi de r anoa® A" LorPRdsitBbn cotRadtipBh 5 e EEERORt SO EREUM.
The dosage ofar e vaebined (witar vaneut hewl i G§TRAGHHE | gHYrniaSeuf®ta Padrtticuéar | y
limted, and can be appropriately selected from the w de range dependi ng
on the desi r&f ﬁ@r&B@ﬁ??cr%ﬁHQQ§éff?ﬁéll§ﬂﬁﬁnﬁiE??E&q?n?nﬁeFHBH acterial

(admi ni st r atagehisOUohthéhe: thenapevbital RREhOY) . age and gender of the
patient, and other_ conditions. 25 Wen the reconbi nant bacul ovirus which is
the active ingredRiCNgl fRITAN FEILESOSIan bR) feFthere gongadped in

i nvention igadiE-aiskelSehimdeie s BHIBELRRIsRY1 0k . T BEMExfip RV t%xi%%?,t .

reconbi nant virus, the reconbi nant bacul ovirus corresponding to
1012 PFUO prideedanoysuon 3% CRArdupFipmydiehr alps cfndinasio) Ledar 3wtage109 PFU

t . t . - . t 1 . 1
P o VR Pl e e et

AcNPV- Dual - PevRiified NPYhBudrugs 28l addiPivBuale- B5N1ERAl 1iposome, and for
FeNDY Dl S8ty A e AR OB M e fp e SN
AcNPV- Dual - ¥ggticdés, AviNRgoTRABLE NCOS;osADRPY- O HENLEOHAG, polymers which
NPV OIS AN CELMILEI P feden o PN 1B, vp30) o 1
present inventionThs sebert etf fthematheve eimgretident angetsdsiedhénStlaarount  of
eXpreSSiblevgwéikgt(§H§¥%a%eh@gga£r%%ﬁggggtggn Oégof%ﬁlgggon) of the present
invention is not particularly limited and can be selected from
the wide range as long as it is the pharmaceutically effective
20 amount. The dosage of the vaccine {(pharmaceutical composition) is
not particularly limited, and can be appropriately selected from
the wide range depending on the desired therapeutic effect, the
administration method (administration route), the therapeutic
period, age and gender of the patient, and other conditions.
25 When the recombinant baculovirus which is the active
ingredient of the vaccine (composition) of the present invention
1s administered to the human being, in terms of PFU of the
recombinant virus, the recombinant baculovirus corresponding to
10* to 10" PFU, preferably 10° to 10* PFU and more preferably 10°
30 to 10° PFU per patient is administered.
The dosage of the recombinant baculovirus (AcNPV-Dual-
HIN1/HALl, AcNPV-Dual-Hspé65, AcNPV-Dual-PfCSP, AcNPV-Dual-PfAMA1l,
ACNPV-Dual-P£s25, AcNPV-Dual-HSN1/HAL, AcNPV-Dual-SARS/S, AcNPV-
HIN1/HAl, AcNPV-CAP-HIN1/HAl, AcNPV-CU-HIN1/HAl, AcNPV-Dual-

35 HIN1/NP, AcNPV-Dual-HIN1/M2, AcNPV-Dual-HIN1/Nae, AcCNPV-Dual-Mle,



amount of transcribed RNA. Their anobunts al so depend on strength of
transcription and translation pronoters used for the transfer vector. The
vacci ne (pharmaceutical conposition) of the present 10 invention is

adm nistered by directly injecting a reconbinant bacul ovirus suspension in
whi ch the vector has been suspended in PBS-phosphate buffered saline) or
saline into a local site (e.g., in lung tissue, inliver, in nuscle and in
brain), inhalfiRgV- QW@HCH%SeACé\?PVaCPV\Jéle/diAOadﬁrbNP‘é’tféFHHi@li/HAibl detfFyVessel
(e.g., 15 in t Nt{ QMRNOHSY Ktal. vwein) h ci ne of
t he |nvent|o%§?§fﬁﬁ' ergg 3 é£n1n|§?ere &RﬁgPa?+%ﬁﬁ #% tPg %?%q%?able

t hat the vachﬂgMﬁQ#ﬁmarWﬁcé@&|V&ﬂ01neonp@aWMaammﬁlo&lt¢mmgmsi$¢nn)uﬂ@&hblon is

adri i st er e, ROl AGE Rl opNe LOMULATBLG thies by AhseLilag Lhestate

after the 2 |n| 1 al nlnlstratlon and
vacci ne(9). amwuntnM£esxpte$EEhmebDHAtﬂntﬂﬂﬂnmea ﬁhEOCEﬁnlvedceﬁéemdst ottthé

possible to d|t|o ni t he pharnaceytic npositio
conmposed of e‘Péébn%r%%%$W%§%ﬁ§831rHEI6%¢§@Rﬂ%iﬁﬂa &ﬁ??%é)on Skreng h
AcCNPV- Dual - Hs G5;anschiPy+ Dural arfdf €5Rn s AciNRY @.n‘ainoE’éM/l‘hﬂsedZEOACNEé/ -k fEF S 25,

AcNPV- Dual - HSN1/ HAl , AcNPV- Dual - SARS/ S, AcNPV- HLNL1/ HAl ,
AcNPV- CAP- HIN7¥9Ar, AcNPV- CU- HIN1/ HAl ,  AcNPV- Dual - HlNl/NP

AcNPV- Dual - HLN1/ MerheAetRY+ fxal pl'lﬂl:hi@béﬁ@lcrﬂ: NR¥pdatt Me of the present
ACNPV—CP-HA]/NCQQ AcNPV- CP- HIN1/ HAQ, AcNPV- CP- HIN1/ HA2, AcNPV-

CP- H NI APl -Hys8 tiRpNeYy- I HRTARPI IR S rsFt iR el BiRdRY RnbeeRTRIMasE af t er

admi ni st er i ngadNevyaasi é\@sﬁe@l@%mﬁ%ﬂﬁ;@ tﬁenpgétéf Rk bdBE s&s&fé?laeat ign of
t he above various drugs to be conbined also has the possibility to enhance

t he t her apedfi® @PP@E]P&B?/ Qq‘féeréén‘ﬁﬁl-“siﬁ)atqroﬁaéﬂnﬁhbnmacacll@@al site (e.g.,
( phar maceut '191a|lu9§”99§éﬁé On) 1&0e9”%r?'ﬂ4&%@h8‘99$d0£ 18143 CCirgf‘a 1g
e reconbi nant

(phar maceuti cal conp05|t|on of the present invention
-42 bacul oabr@sghhnese o gdavey . tdre asbtinietentpedirehiloofl véwsaladei ge,

(phar Tageut G RraCQpPEsidi O %ﬂzgévéxlﬂcﬁl r 888Nt 5 b@é’xet%[l %15‘12“5%?160 n%@lﬂ ated by

m xi ng the reconbi nant” bacul ovirus obt al ne onol og ination of
t he transf ethgednventipmhisc prefierd fysidonngsherabttyi netdabytfarsi ng t he

desired inwunogen&% Egrgééﬁérable that the vaccine {pharmaceutical

composition) of the present invention is administered not once
but once to multiple times by observing the state after the

20 initial administration and administering the additional
vaccine{s). This makes it possible to enhance the desired effect.
It is possible to additionally immunize with the pharmaceutical
composition composed of the recombinant baculovirus (AcNPV-Dual-
HIN1/HAl, AcNPV-Dual-Hsp65, AcNPV-Dual-PfCSP, AcNPV-Dual-PfAMA1,

25  AcNPV-Dual-pPfs25, AcCNPV-Dual-H5N1/HAl, AcNPV-Dual-SARS/S, AcNPV-
HIN1/HAl, AcNPV-CAP-HIN1/HAl, AcNPV-CU-HIN1/HAl, AcNPV-Dual-
HIN1/NP, AcNPV-Dual-HIN1/M2, AcNPV-Dual-HIN1/NAe, AcNPV-Dual-MZe,
ACNPV-CP-HAL1/NC99, AcCNPV-CP-HIN1/HAQ, AcNPV-CP-HIN1/HA2, AcNPV-
CP-HIN1/HAl-vp39, AcCNPV-CP-HIN1/NP-vp39) of the present invention

30 after administering the wvaccine (pharmaceutical composition). The
combination of the above various drugs to be combined also has
the possibility to enhance the therapeutic effect by the
administration of the vaccine (pharmaceutical composition).

In one embodiment of the vaccine (pharmaceutical

35 composition} of the present invention, the recombinant



gene and the gene encoding the protein capable of being the conponent of
the viral particle has been introduced with the baculovirus DNA in the
form capable of injecting a unit dose (solution, suspension or enulsion)
wi th the pharmaceutically 10 acceptable carrier (i.e., non-toxic for the
vertebrates including the human beings im#.he dosage and concentration to
be adm nistered, and conpatible with other ingredients in the

f or mul ation)baém¢ov@mu$thichrEsfqmenufatmewaqﬁmwhe&abt@dxﬁmttaEnSh@KNacc1ne

ant i oxi dant ru%égh lCaﬁ_orrgound B g f known to be harnful 15 for the
reconbi nant BACUTOVITUS 8 PaP A '%} G REEFFL oMtVAPE O nEY Ak ti ves
in small amﬁunnuiaﬁﬂmchyamlsiﬁguumacesc&mbiﬂhn&u@aaﬂloﬁmrdss@b@ﬂiﬁedﬂbyperty
and a chem c Stablllt%§§§%0h subst ances are non-toxic for the namuals

i ncl udi ng th fh?ﬂrPagr?UﬁeF PAHERIBE Al RIS SE oty A0 Bhith e

adnmi ni st & edfudith ehel betadeduhf ensi sy ctheafesPPOS PRRfInGoaRLE, £&idihhC
acid, succinic acid, acetic acid and other organic acids or salts thereof,

ant i oxi dant sI&HT R4S thesgeRsiSNCREART Tl BrAItedDl GRPaRicgRE Peing theess t han

about 10 r%@&%tP@kY@l@@Wﬁ%% Fgrglcalep‘ﬂa)éalbgbﬂ'ﬂ&erduEEslipﬁPEH% 25
proteins (e.g., serum al bumn, atin, or i1nmmunoglobulin), amno acids

(e.g. gIyC|Wﬂ9u%ﬂW&F&ﬁlEN%cﬁﬁjth&sﬁgfle?Rﬁﬁh§ of am@ﬁQﬁlﬁé)a unit dose
monosaccharl@ggiuﬂqbgacgggﬁéﬂgygnagg gﬁﬁggldﬁ%rgggﬂd{ﬁg Qgé&%% Xhe|at|ng

cel lul ose or derivatives thereof, glucose, mannose, r xtr
agents (&.g. aCQEHFAPlESQQﬁWlQﬂ<dGh@Is 4@?1;0Xl@aﬁnrtthe(Mertebrstw$n1nmﬂpdlng

counterlons#%,e Bﬂhﬁogééﬁg n@hgr ogﬂ% agﬁ%lon qﬁgn(gogbe poLysorbate

pol oxarmer) . r mac I cal vacci (co 0S| npri sing
reconbi nant asednisvered. cand @@mgabmwibrwa¢hes€heailngﬂaﬁlenta 1muﬁhe or

mul tiple do al uIe 9,8 an, agueous
sol ut Fon or iroaEhiPl L Fol s luie?, SHe TR G Honp Ay, S3a PRI 18
conpri si ng tdm@maa;dﬁn‘e z(mbrmosthenrr)oanoumkle pulelsia:mty kneent te@rbd harmful
adnlnlsagre% i.n 0..Good Medical Practice with considering

id i
clinical gg?lon blnan% g%ﬁui?ﬁﬁ¥uﬁo be prevented or treated) of an 5
|nd|V|duaI patlenEheacdetiaEngﬁmsprEatélylubntaﬁﬁsnfhd(Eﬂ@ﬁ@iVéBOﬂﬁ small

amounts, such as substances which augment an isotonic property
and a chemical stability. Such substances are non-toxic for the
mammals including the human beings in the dosage and

20 concentration to be administered, and can include buffers such as
phosphoric acid, citric acid, succinic acid, acetic acid and
other organic acids or salts thereof, antioxidants such as
ascorbic acid, low molecular weight (e.g., less than about 10
residues) polypeptides (e.g., polyarginine or tripeptide)

25 proteins (e.g., serum albumin, gelatin, or immunoglobulin), amino
acids (e.g., glycine, glutamic acid, aspartic acid or arginine),
monosaccharides, disaccharides and other carbohydrates (including
cellulose or derivatives thereof, glucose, mannose, or dextrin),
chelating agents (e.g., EDTA), sugar alcohols {e.g., mannitol or

30 sorbitol), counterions (e.g., sodium}, and/or nonionic
surfactants (e.g., polysorbate, poloxamer).

The pharmaceutical vaccine (composition) comprising the
recombinant baculovirus can be stored representatively in a unit
or multiple dose container, e.g., a sealed ampoule or a vial as

35 an agqueous solution or a lyophilized product.



conprising the reconbi nant bacul ovirus, a targeted tissue, the

adm ni stration nethod, a reginen and other factors publicly knowmn to those
skilled in the art. Therefore, the proper dosage of the vaccine
(conposition) herein is determined in consideration of 10 the above.
EXAMPLES The present invention wll be degcribed belowin nore detai

with reference to Exanples. These Exanples are 15 exenplifications only and
do not limt the piesaitaimacentioml compraiplen bripransfierthecteript asm d
and nmethod fer production _thereof of, the present inyention ) . :

Const ructs onlSTTASPEs GEches TEFEEHT IR Beor i GEPHA (GFeabtp @ngode
present i nveidaémniczl. tp CondtMafiicadnPodcfilds miidh pEAGSITdr165Pa Ac pl rdsail d
pcDNA- CS87 was nmde b¥ obt ai ni a Nnel-Notl fragpent congrizj&g t he
sequence fus? SO & - BNA FFETE PR aktrdth PeBERBfidi OTANRAZEERAI B 2] si gnal
sequence 5of tadiviglubgkp2bisee) ef denivathd JthAGHs e ReR diRcaCeasiRAE oM t h
Yoshida et al's .nethod (Yoshida, S., et al., B.B.R C, 271, 107-115(2000)
and i nsert i TPRHE LRFe FERGEFCFAGRB At PATRLOVIIRES - Not Tardetedotipruashe
(supplied freminiwiciheg6R)methdll, 00drSHMRE aWaSo €0t eddrbr giih B BALBAGm
nmouse infected 30 with malaria parasite P. berghei ANKA, and P. Dberghei

genoni ¢ DNA td&:08%t phet e uidl Agerpan Thrrefans, khe pseppy idagageopd the
Q agen) .  SuhRRAWRN{Lympddie:Rn)bRELLEL ANGRLESRONE {NAWRSaSF D idhi 68 DY
PCR u5|n% a primer pbcg%l: 5'-

ce'Yeeee:? TAGACACACTCCTCCTATGGGTACTGCTGCTCTG 35

GGT TCCAGGT TCCACT GGT GACGCGGAT CCACT GCAGGACTACAAGGACGTAGACAAGGGATATG - 44-
GACAAAATAAAGCATCCAAGCCC-3 (SEQ ID NO: 1) (a Nhel site newy nmade is
represented by an underline, the signaEX8dBughce of nurine Igk secretion

s represented by jfabic.and 1heELAP SEAHSACRLLS  BEPTEIEN 8 Ry doubl e

underline) and Pb
GGAGGCCGEECCEEARCTOBST TEHEE EATE TRAASERPLEEGT ThECEARLAGH AT ACEAGAA  CC- 3’

(SEQ IDiBO 2heley WDIL. Side. UMY (RAE o o0 2280 eG DY L0, idSLh I o)

Wwas pertorned using

[Example 1] Transfer vector plasmid and method for production
thereof of the present invention
(1) Construction of transfer vector plasmid pTriEx-Hsp65-gp64 of
20 the present invention
{(1.1) Construction of plasmid pBACsurf-CSP
A plasmid pcDNA-CS87 was made by obtaining a NheI-NotIl
fragment comprising the sequence fusing genomic DNA from
Plasmodium berghel ANKA strain, a signal sequence of murine Igk
25 secretion and a FLAG sequence in accordance with Yoshida et al's
method (Yoshida, S., et al., B.B.R.C., 271, 107-115(2000) and
inserting the NheIl-NotI fragment in a NheI-Notl site of pcDNA3.1
(supplied from Invitrogen}).
A blood sample was collected from a BALB/c mouse infected
30 with malaria parasite P. berghei ANKA, and P. berghei genomic DNA
was extracted using QIAamp DNA Midi Kit (supplied from Qiagen).
Subsequently, the P. berghei ANKA genomic DNA was amplified by
PCR using a primer pbCSP1l:
5"~ GGAGGGCTAGCATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCCTCTG
35 GGTTCCAGGTTCCACTGGTGACGCGGATCCACTGCAGGACTACAAGGACGTAGACAAGGCATATG



(supplied from Stratagene) by 30 cycles (denaturing at 94C for 30 seconds,
anneal ing at 55C for one mnute and extending at 72C 10 for 2 mnutes). The
PCR product does not have glycosyl phosphatidyl inositol (GPlI) anchor and
encodes PbCSP fused to the signal sequence of nurine Igk secretion in

pl ace of its original signal sequence. TFH&-PCR product was purified,
cleaved with restriction 15 enzynes Nhel/Notl, which was then inserted in

t he Nhel / Not PAAAETALGECHEENESCLCE SuppiQ@ e NPoM | hviliredgeare rewilvamade
resulting plasm was -deshened & DNA- 7 s g&&%#? 8 Ld
contains a CW E%?ﬁhnter, t%e sﬁgggFfsedugﬁ%esé%H%%rln ng %%?&gﬁﬁ%n?g%
protein (cotedzpdedi g repsandedoly akiaidcaghdsyherfigdedetyendre IBOCSP 20
gene, a POlVedhSlangladsyl yedh oM AB0M NS dhgvbl-dorone gene and a poly
A sequence. A"gene fragnent encodi ng an am’no acid sequénce at positions
21 to 306 ofGERGEGSGEEECEATIARIGCIPTWABRT AMTSAASAT DY TCEITIACIIAYCTCRIATADRRCAIS8 7

ith th icti Pst | 25 Smal , the. DNA f t
Mheerted | n wne PSERoalB R Tk n80E e RRity (™A 05 FERE TR oGS
and the constrdsctiedepl asitied PR Swa <l @Rirgdetle@SupBACPHuDNESR 1vnbrdke

Construction of plasm d pBACsurf-Hsp65 An Hsp65 gene was obtained b
extracting CEBNACPP othTE2981e t UBerrCurEsies HARAteTiay Mg férAé“r‘Pp

DNA M di Ki tsedsompel, i @6hed 11019 Q:agsw) raRdogd Qi PUnE Rt IBhgl & 1d%e

genomi ¢ extracted fromM tuberculosis H37Rv strain was anplified by
PCR us}ﬁgAgbﬁ}@n@}gubﬁgbﬁ5$?$ BCR product does not have glycosyl

5' - AATAATAGAHGEAAT CEBRAAGAANET CRETACEACEOAGAS dr8EekDrbBsR)rusaa 86 Bl ||
site is represented by the underllne% and phsp65-Rl1 : -45- .

AAT CCAAT GCGEEEREERRETER A PFCOT ERERT AT GocadecaTe AdscorigizgeQ | D
NG 4) (the MNaghasi t&€ghsndLpresented by the underline). The PCR product was
purified, cleaved with the restriction enzynmes Bglll/Notl, ligated to the
Bam - 11/ Noti sitedhenPpDNpsiurt wag spippified. f coraved ivtitdgeaytrasidonhe

resul tipg p'eﬁ%iﬂngs"&@éez/‘i%%&g”%f&r AP eI B8 ea™8 PADWSAGR: PLASH d
is a construct in which the signa
of pcDNA3.1 (supplied from Invitrogen), and a resulting plasmid

was designed as pcDNA-CS87. The pcDNA-CS87 plasmid contains a CMV
promoter, the signal sequence of murine Igk secretion, a protein
(corresponding to 21 to 299 amino acids) encoded by the PhCSP

20 gene, a poly A signal derived from a bovine growth hormone gene
and a poly A seguence.

A gene fragment encoding an amino acid sequence at
positions 21 to 306 of a peptide from PbCSP was obtained by
cleaving the pcDNA-CS87 with the restriction enzvmes Pstl and

25 Smal, the DNA fragment was inserted in the PstI and Smal sites of
pBACsurf (supplied from Novagen), and the constructed plasmid was
designed as pBACsurf-CSP.

(1.2) Construction of plasmid pBACsurf-Hspé65
An Hspé65 gene was obtained by extracting genomic DNA from M.

30 tuberculosis H37Rv strain using QIAamp DNA Midi Kit (supplied
from Qiagen) and cloning by PCR. That is, the genomic DNA
extracted from M. tuberculosis H37Rv strain was amplified by PCR
using a primer, phsp65-F1l :

5' -AATAATAGATCTAATGGCCAAGACAATTGCGTACGACGAAGA-3 (SEQ ID NO:3) (a

35 BglII site is represented by the underline) and phsp65-R1 :



sequence of nurine Igk secretion was fused to the hsp65 gene. The PCR was
performed with pcDNA- hsp65 as a tenplate using 10 the priner phsp65-F2:
5- CACCCCTGCAGGACTACAAGGACGACGAT GACAAGGAATTCATGGCCAAGAC
AATTGCGTACGACGAAGAGECC -3' (SEQ I D NO 5) (Sse83871, EcoRl sites are
represented by underlines, and the FLAG s@guence is represented by
Italic), and phsp65-R2: 15 (5'- CCCGGECGAAATCCATGCCACCCATGICGCCGCCACE- 3
(SEQ I D NO GI}AT%W@G@W@ﬁﬂ@@@@ﬁ%@%ﬁw&@m%ﬁéwcwCGCC -

resul ting Hsp6 ( et ( abe, n%] 1&9@%1:99%11 yb? %Hgd%;l,é‘éﬁﬁne}

PENTR/ DTCPO s rom nvitroge subsSequen | eave
Sse83871/ Cfr 9l , V\/(ﬂ'h.ﬂ“l Rﬂ&prhélmct neer mdlfmd,he:lléatrbﬁcﬁiﬁi et ess20iadfion

BACsur f - CSP I 1 1 3). bt bov
'FI)'he plu;sm d co}?;s?'ﬂyu% lgié@%%e ;Ooggé{\/\gsq@es%‘ﬁégﬂé&q{o Eegu?’r?l‘?r@%ég ?(1 3)
Const r uctsi on(afpriliasntdop El‘:ﬁﬁﬁtgp@énZS diie theRreasi fuietd euee i wds

pBACgus-l(su I led. from Noxﬁg 511; s the tenplate using the priner
pPol h- F2: T TGATAACCATCTCGCAAATAAATAAG 3' (SEQ I D

NO 7) (a Rsrl | Si t']mej $cDEpriesery ed abyiilhes Lmd@hlsitﬁ@at aNa&HRgR64he Fignal
5' - GOTACCATATTGTCTATTACCGTTTCTAATCATAG 3 (SEQ ID NO 8) (a 30 Kpnl site is
r epr esent ed IRARESURY e‘PLF]?Jﬁ’(% Lok gerreiuhan W@sg%‘ﬁ?d géné hBI\BASW%g}?Bﬁt (about

1700 bp) was inserted Ack RENTREREJARA tQ thC BRBNA Utdpdsh e sPlaasiting 1 RENT R 191864
The plasm d constructed as the above was degl ghat eé) PENTR- gp64 35

(1. 4) CoAst rih& PEATBE RRSRPSFER vect or pDual - Hsp65- gp64 of the -46- present
i nvention IODlsabAb@@@ﬁ;@@ﬁ;ﬁc&@éﬂé@@@@c%&@cﬁ%dﬁ%b%%@é&éﬂ@ hsp65 gene

DNA fragment (Tabou was i nserted in [Cfr9l  sites of
pENTR—gp64 PR ITGRSTAHRACE Aﬁﬁﬁ@sm%l p@EQRIPIS%%ﬁ)ngeSSSFQrtE@%sMeS

ENTR. NSp65-804cass ol oy e WhhD: M. aal o AR M cagent (about

3360 bp) conposed of a pol yhedrin pronoter and gene was
i nserted i nTRPFEFEKPI] yf Ttalic), and phsp65-R2:

15 (5" -CCCGGGCGAAATCCATGCCACCCATGTCGCCGCCACC-3" (SEQ ID NO:6) (a
Cfr9I site is represented by the underline), The resulting Hspé65
gene DNA fragment (about 1660 bp) was cloned into pENTR/D-TOPO
(supplied from Invitrogen), subsequently cleaved with
Sse83871/Cfr9l, which was then inserted in the PstI/Cfr9I sites

20 of pBACsurf-CSP (Yoshida et al. Virology 316: 161-70, 2003)
obtained above.

The plasmid constructed as the above was designed as
pBACsurf-Hsp65.
(1.3) Construction of plasmid pENTR-gp64

25 The PCR was performed with pBACgus-1l(supplied from Novagen)
as the template using the primer pPolh-F2:

5" ~-CACCCGGACCGGATAATTAAAATGATAACCATCTCGCAAATAAATAAG-3" (SEQ ID
NO:7} (a RsrlIl site is represented by the underline), and pgp64-
R2: 5'-GGTACCATATTGTCTATTACGGTTTCTAATCATAC~-3' (SEQ ID NO:8) (a

30  Kpnl site is represented by the underline). The resulting gp64
gene DNA fragment (about 1700 bp) was inserted in pENTR/D-TOPO to
construct the plasmid pENTR-gpé64.

The plasmid constructed as the above was designated as
PENTR-gp64.
35 (1.4) Construction of transfer vector pDual-Hsp65-gp64 of the



Tri Ex-3 (supplied from Novagen) to construct the transfer vector plasmd
pDual - Hsp65-gp64 in which the expression was controlled 10 by the desired
dual pronoters. (2) Construction of transfer vector pDual - PbCSP-gp64 of the
present invention The plasm d pBACsurf-CSP obtained in (1.1.1) was cl eaved
with Pstl/Cfr9l, and a PbCSP gene DNA fragm®ent (about 890 bp) was 15
inserted in the Pstl/Cir9l sites of pDual -Hsp65-gp64 to construct the

pl asmi d pDuaPTrFHESP-igy62Li¢s) Constructi on of transfer vect or

pDual - HLN1/ HAl- gp t p ct

cul ture supernat agéD&%}” V\]%%KS éﬁ?t?mafowg% (?qﬂdl ?ﬁge]%zg?l\% %és)r%%g?34
strai n usi ngg€reAdnP LivepinEhut @bdutuds Spibp Kivas( Q@éﬂt@d iandhanps i I/CED9 Dy
RT- PCR usi ng (SEQ I D
00y (o sorrtiTE o Bt es 8 o A P TR e abed
GC&CIBCGATGCATATT@E@B&L@O@SE@ENTMB@% ¢@6 Shids slteved wiThr BprEsdpnad by
| ongth of 1700 i s EER RS (e b i Sty PP RED s Ao B e B

| nvi tro?en) .pridie treesahﬁlﬁgepils@swg,_dsmagerﬁﬁsjagneds@st@ﬁan%umﬁiHépnszg PCR
b B o A R AR R AGCA TR B SRy BFABS 5 YPRFOECOR
siteis repqa&&mﬁﬂdpbﬂalrmgpﬂmd@bbunﬁa WGP A Blpression was controlled

5' - CCCGGECACCTCTGGATTCCATGGACGGAATG 3 (SEQ ID NO: 12) (a Cfr9l site is
repr esenPed By WRe GAHEFT i 1L PTRBOFRFEUI ting H N1/ HAL gene DNA fragment

(about 1000 (@) ceastehoptsh g @rdrs BENRIP-FHEh4 SunRidredpk L O0fr iRl trogen) ,

subsequently cl eaved -47- with EcoRI/Cfr9l, i ch was then inserted in the
EcoRl / Cf r 91 PX&SEBE SRVHTREA™ Hsp65- gp64 to const ruct the plasmd pDual -

HIN1/ HAl - gp64. (4)rh€o §5§M£& ds'iﬁ-@Sé@:E a/&%tl%dpgfaar RbTRANR: 0pP4 Rl the

5 present invention T e bl ood sanple was collected froma BALB/ c nbuse
infected wWWiRhnBERE{ G agintdea PPLEEH gisae PNKAEramgne, (peeyhaio0gbnbrivas DNA

15 inserted in the PstI/CFfr9I sites of pDual-Hspé5-gp64 to construct
the plasmid pDual-PbCSP-gpé4.
(3) Construction of transfer vector pDual-HIN1/HAl-gpé64 of the
present invention

RNA was extracted from a culture supernatant of MDCK cells

20 infected with influenza virus PR8/34 strain using QIAamp
MiniElute Virus Spin Kit (QIAGEN), and amplified by RT-PCR using
the primer HA-f: 5'-CCTGCAGGTATGAAGGCAAACCTACTGGTC-3' (SEQ ID
NO:9) (a Sbfl site is represented by the underline) and HA-r: 5'-
GCCCGGGCGATGCATATTCTGCA-3 (SEQ ID NO:10) (a SbfI site is

25 represented by the underline). The resulting influenza virus HA
gene fragment with full length of 1700 bp was cloned into pCR-
Blunt II-TOPO (supplied from Invitrogen).

The resulting plasmid was designed as pCR-Blunt-HA. The

PCR was performed with the pCR-Blunt-HA as the template using the

30 primer pHA-F1l: 5'-CACCGAATTCGACACAATATGTATAGGCTACCATGCG-3'(SEQ ID
NO:11} (an EcoRI site is represented by the underline) and pHA-
R1l: 53'-CCCGGGCACCTCTGGATTGGATGGACGGAATG-3' (SEQ ID NO:12) (a
Cfr9I site is represented by the underline). The resulting
HIN1/HAl gene DNA fragment {about 1000 bp) was cloned into

35 pENTR/D-TOPO (supplied from Invitrogen), subseguently cleaved



was extracted using Q Aanp DNA Mdi Kit (supplied from Q agen). A PbTRAMP
gene was cloned by PCRwith this genomc DNA as 10 the tenplate according
to the followi ng nethod. That is, the PCR was performed using the priner
PTRAMP- F1: 5' - CACCGAATTCAAAATTGATACGAAAAAAAATGAAG 3' (SEQ I D NO 13) (the
EcoRI site is represented by the underline) and pTRAMP- RL:
CCCGGGCTTTTAATTTTGAGGAGTICTTTATTTTC-3' (SEQ ID NO 14) (the Cfr9l 15 site is
represent ed wyth HeaRidérkdhe)whiie wassthdn ngsEpTRAMD: NG EbbRyNEMNeI( about

800 bp) was c¢loned dnto TOPO_(supplied. fromlnvitrogen),
subsequent | ys%f%%voéd p\b\ﬁ“?ﬁ%%ﬁ@?ﬁﬁé ‘%\‘f{qé“r’fucﬁ/a‘éh‘? r%]r?%"'ljrge?’g‘é?jf"l n the
EcoRI / Cfr 91 Bine&izaf-gpBACsur f - Hsp65. The constructed plasm d was

desi gnat ed a&g%@%s%rf- PbTRAVP. 20 Subsequent | %i\ﬁ\t he pBACsurf- PhTRAMP was
cl eaved wi t h'* ECERSFENFS) O Hd RSt Rh TN Y &hEa b?&%ﬁ’ﬁ@ﬁﬂ(%oﬁhﬁ 860 bp)
was i nserteshdderthenkeafld(Cfir91 sites of pDual - Hsp65-gp64 to construct
the plasm d pDual - PoTRAMP- gp64. (5) Construction of transfer vector

pDual - PhbAMALD123- gt PéPofheampls piass At LeGRashfiren FhRAlEl/soaosaapiiEeried
col | ected frpmyd he1BALB/ SaUSe pin | g a it : ei
ANKA, and the P. Dber he}iga g_enom'lé Dllg\l%\gév\f/%g g%é@%is?ﬁgg%é%a%pﬁgﬁ%eﬁhﬁ%i
Kit (suppl iV FRSHRAOr &G etping30IAamp ANIR MjdaeKoneiurrl2sd( Dua)Qigere) was
cloned by PCR wit ! e i t cor ding. h

Fol low ng ot hod-” That o, e he TBCR i bart oot AT Bt Ik e, o
5' - CA TTEEEA TR EE/RIAGTATACBEAREALTAToBLNG SEQHOD . NTIHES) is( t blee BREIBRRI

Sclc:tcgelcaSCTrTg'FFE:‘%%e %%‘&%%i%ér%%g?@é%@@mf 5(the -48- Cfrol

site is repl@CERRAUTOAARATE GAREEEAAIAAATRAAGeS Ul t9BQy TDPRAMAS D1(ZReDRBORT

fragnment (a 8 clonegd into PENTR/' D-_. T supplied from

I nvi trogen) %?%b%équ%ﬁf%sf%@%gabgd&vﬁ t%deﬁg%ﬁ?f/@r}%lp%cﬁ?\/vas t hen

i nser t ed in QCHGQEC'D‘MTWI@EGBGGBGT@TT&TQ‘B%CSW f 5P 5. NOhes corigiler acted
plasm dyyas esi gnaLed a5, REACS ULT: RRAMN DIZP:  BHBSEUENLLY, phRfurme pva

pBACsur
fragment (about 800 bp) was cloned into pENTR/D-TOPO (supplied

from Invitrogen}, subsequently cleaved with EcoRI/Cfr9I, which
was then inserted in the EcoRI/Cfr9I sites of pBACsurf-Hsp65. The
constructed plasmid was designated as pBACsurf-PbTRAMP,

20 Subsequently, the pBACsurf-PbTRAMP was cleaved with
EcoRI/Cfr9I, and a PbTRAMP gene DNA fragment (about 860 bp) was
inserted in the EcoRI/Cfr9I sites of pDual-Hsp65-gp64 to
construct the plasmid pDual-PbTRAMP-gp64.

(5) Construction of transfer vector pDual-PbAMA1D123-gp64 of the

25 present invention

The blood sample was collected from the BALB/c mouse
infected with malaria parasite P. berghei ANKA, and the P.
berghei genomic DNA was extracted using QIAamp DNA Midi Kit
{supplied from Qiagen).

30 A PbAMA] gene domain 123 (D123) gene was cloned by PCR with
this genomic DNA as the template according to the following
method. That is, the PCR was performed using the primer pAMA-FI1:
5' -CACCGAATTCAATCCATGGGAAAAGTATACGGAAAAATAT-3" (SEQ ID NO:15)
(the EcoRI site is represented by the underline) and pAMA-R1: 5'-

35 CCCGGGCTTCTCTGGTTTGATGGGCTTTCATATGCAC-3" (SEQ ID NO:16) (the



EcoRI/Cfr9l, and the PbAVAI D123 gene DNA fragnent (about 1280 bp) was
inserted in the EcoRI/Cir9l sites of pDual - Hsp65-gp64 10 obtained in the
above (1.4) to construct the plasm d pDual - PbAVAI D123- gp64. (6)
Construction of transfer vector pDual - PoMSP119-gp64 of the present

i nvention The bl ood sanple was col | ected -f4sem t he BALB/c nouse 15 infected
with malaria parasite P. berghei ANKA, and the P. berghei genom c DNA was
extract ed usthg? QsAdifp LBNAefFelerkied bYSﬂm)ldI@@rﬂinm Q FhenresW.iABYEP119

gene was cl opg gﬁp% t g ][[ja% Ia c#qf gto
t he foI I OWI ng met lc%%R‘PwAt Plrés&e%ﬁ ?E%EQ%E %E& $§rérr]§0 usf‘iﬁtg rI%Aamer
pMspl - 5'TOPO (supplied from Invitrogen), subsequently cleaved w1th
CACCCTGCA TGACAA CATA T T,

ATAAATCTGSG”@g AR AN AR A T AT M o
underl i né®) apitRGEVRE-HRDE55' TWMAWM&@A@@EM@MTA@ACG 3
(SEQ I D NO 1 th site is represented by the underline). The
resul ting Iﬁ%‘?é%ff%“ﬁ@ﬁé%%nt (about 450 bp) was cloned into

pENTR/ D- TOPO (Sup&'}ltjﬁﬂmfeh@myl Nwid pBgeBrf spisequent | Way\aﬂesak;@athm th

Pstl/Cfr9l vva%thenlnsertedlnthe Pstl/Cfr9l sites
pBACsur f - Hsprq:? Th&TeOn s clithed PR HR 1 3nais e e Ol itasinend é@bout 1280 bp)

PBACsur f - POMefl 19scBubgeaneitd Yook e pBACsYEy @Nﬁgﬂﬂaﬁ gs@l g£d W th
Pstl1/Cfr9l, and the PbMSP-119 gene DNA fragment (about 45 was

i nsert ed% n ¥H&IPsH) 15 Hog asﬂqvés (f 4 hrkPalcoRs fBSC | powe tR%aSE‘éﬁsI?J?I{RQf‘ t he
pl asm d pDugyabalyblP2318p4p64. 35 (7) Construction of transfer vector
pDual - PfCSPn(%I p64 of the -49- fpresent i nvention The genoni ¢ DNA of

f al ci par um rfél)afFPasparasiare ofptrapafer yackarwaBuaktHySPadof oid mfmihe

erythr ocyt espzle@gggt gﬁivgylgj[brp fal ci parum 3D7 strain using Q Aanp DNA M di
Kit (Q A 5 gene was cloned by PCRwith this genom c DNA as the

tenpl ate accor d| rTélet 8lohé sainlewwang eethoitedTiiaemi the tHid.BPCRnwase per f or ned
using t@? pr h%ﬁ&tggﬁ&§¥%F%Ela§la parasite P. berghei ANKA, and the P.

berghei genomic DNA was extracted using QIAamp DNA Midi Kit
(supplied from Qiagen).

A PbMSP119 gene was cloned by PCR with this genomic DNA as

the template according to the following method. That is, the PCR

20 was performed using the primer pMspl-Fl: 5'-
CACCCTGCAGGACTACAAGGACGACGATGACAAGCACATAGCCTCAATAGCTTTAAATAACTTAA
ATAAATCTGG-3" (SEQ ID NO:17) (the PstI site is represented by the
underline) and pMspl-R1l: 5'-
CCCGGGTTCCCATAAAGCTGGAAGAGCTACAGAATACACC-3" (SEQ ID NO:18) (the

25 Cfr9I site is represented by the underline). The resulting
PbMSP119 DNA fragment {about 4530 bp) was cloned into pENTR/D-TOPQ
(supplied from Invitrogen), subsequently was cleaved with
PstI/CEfr9X, which was then inserted in the PstI/Cfr9T sites of
pBACsurf-Hsp65. The constructed plasmid was designated as

30 pBACsurf-PbMSP119.,

Subsequently, the pBACsurf-PbMSP119 was cleaved with
PstI/Cfxr9T, and the PbMSP-119 gene DNA fragment (about 450 bp)
was inserted in the PstI/Cfr91 sites of pbual-Hsp65-gp64d to
construct the plasmid pbDual-PbMSP-119-gp64.

35 (7) Construction of transfer vector pDual-P£fCSP-gp64 of the



CACCGAATTCTTATTCCAGGAATACCAGTGCCTATGGAAGT- 3" (SEQ ID NG 19) (the EcoRlI site
is represented by the underline) and pPfCSP-R1: 5'- 10
CCCGGGCTTTTTCCATTTTACAAATTTTTTTTITC-3' (SEQ I D NO: 20) (the Cfr9l site is
represented by the underline). The resulting PfCSP DNA fragnent (about
1100 bp) was cloned into pENTR/ D- TOPO (suppl-ied fromlnvitrogen),
subsequently cleaved with EcoRI/Cfr9l, which was then inserted in the
EcoRI/ Cf r 91 BresentofingBoélion PbAMALID123 15 gp64. The constructed plasm d was
desi gnat ed as pDual,: P- ap6 ) nstructiqn of transfer yector

DDAl - Pf ANRL. gp6d- BI° (R OTIRe I 7 et S M GE RGP E DA st 21 al of par um
mal ari a par aSatapaPun ak céparaiedasrax thhaehe dritiomdtesn iarystedeytrsP.

infected wit e 20 f i parum 3D7 _strain usj ( [ i Kt

(G e i tsmeRrm 3hE SEET 8R0S et BB B BB e

t enpl at e 5accgdrtd REst elbhed g} Irow RegtetHiod gedbatc i BNA tdie tRERramslatper f or med
using the priner pPfAMAI-F1: 5 - ,
CACCCTGCAGGASAERABEBAERAERA AGAPPATT ARSIACATCERT AER p5s performed
CAAAATAGT GARSsliar3 the SER > NPretp-f#t hes'Pstl site is represented by the

underline, the %ﬁ%ﬁé@#‘%ﬁ% esent ed bé [tali c%\ioand Pf AVAl - R1:

5' - CCCGRGCTFRER : TARPASTHCTASECARET - NO (B2 gw&oéﬁ)gﬁtl@?te i's
represent ed gubrtihg; ¥AAES | i d)esehga ‘tEIyestlI'llet LRGe FLAMYL M bragpmnt, §about
3500 bp) was cloned into 3 ENTR/ D- TOPO (supplied from in trogen),

subsequéft | W@@TTW@AT@%@W@TWTTTW%3wa%SE%éW NRs@f1 edthien CERRL
Pstl/CfFr9l sijtes 40 23:,0p64. 2 tr e m
HileSis i:e}gf%%pgx- ﬂ?% )unggﬁ‘lfiﬂ@?. S ?e&hf‘&. gdP\f@§P DNA

desi gnated as pbDual - 6 nstruction of transfer vector
pDual - Pf s25-fggement {aeoutds 190ebphtwdasnwdanedninE)-pENIR/§eiord of sDRplbd

fal ci parum ri i.5e, | t.ra f u

eryt hrocyt egoﬁlf gg}{gwgf%@ ’P.Sﬁbf Lé Céﬁ{&;& u%%%é%ﬁ& atlrhn%hsglgﬁéé%rgﬁgnp%m M di
Kit (Q AGENwasTHhben Pins35tgeindnwaise dadd ChyS PCR Wit loft bPsaherRnAMALDNIS -as
the 5t I ac di e, fallown hod. That_is.. the
perfornggpu ﬁ&.tﬁ@ﬁbfgﬁg%g%éggﬁgﬁﬁfgﬁé.§5§“3e51gnate8 as pDuaH—PEEE%)g%%4.
CACCGAATTCAABGT TACOGTERA RACOET ATGRARAAGACHHr HDUBEQAPANCR?) of the

present invention

The genomic DNA of falciparum malaria parasite, P.

falciparum was extracted from human erythrocytes infected with P.

20 falciparum 3D7 strain using QITAamp DNA Midi Kit (QIAGEN). The
PE£AMAL gene was cloned by PCR with this genomic DNA as the
template according to the following method. That is, the PCR was
performed using the primer pPfAMALl-Fl:
5" ~CACCCTGCAGGACTACAAGGACGACGATGACAAGCAGAATTATTGGGAACATCCATAT

25 CAAAATAGTGATGTG-3' (SEQ ID NO:21) (the PstI site is represented
by the underline, the FLAG sequence repregented by Italic) and
pPEfAMA1-R1: 5'-CCCGGGCTTTCATTTTATCATAAGTTGGTTTATG-3" (SEQ ID
NO:22) (the C£fr9l site is represented by the underline). The
resulting PfAMAl DNA fragment (about 3500 bp) was cloned into

30 pENTR/D-TOPO (supplied from Invitrogen), subsequently cleaved
with PstI/Cfr91, which was then inserted in the PstI/Cfr9I sites
of PbAMAID123-gp64. The constructed plasmid was designated as
pDual-P£AMAL -gp64.
(9) Construction of transfer vector pbual-Pfs25-gp64 of the

35 present invention



(the EcoRl site is represented by the underline), and pPfs25-RL:

5' - CCCGGGCAGTACATATAGAGCTTTCATTATCTAT-3" (SEQ I D NO 24) (the 10 Cfr9l site
is represented by the underline). The resulting Pfs25 DNA fragnment (about
530 bp) was cloned into pENTR/ D- TOPO (supplied fromlnvitrogen),
subsequently cleaved with EcoRI/Cfr9l, wsoch was then inserted in the
EcoRI/Cfr9l sites of PbAMALD123- gp64. The constructed plasm d was

desi gnat ed as pDualh®fg2BmgpediA I&f (fRlrifengt medipirdn pardsidnsf & vect or

pDual - H5N1/ f e e t .Lnvention An, HA gene.is synthesized
Prom bi rd 1 nfFafddl il et el s P hhe o Reb e Rebni PRp ET ST eEoy
pDual - Hsp65- Hgbti rtagrumc 6Nt s tctint leiph agTdahpp Dial MRESNKHAI(OgpeEN) 20THd 1)
Constructio ransfer vegctor. pDual - SARS/ S gp64 of th present invention
An S gene o&%%@u%’%s&%ﬁ@h@& glé% i %Hggr?@bon?lﬁ ﬁﬁ@‘ AECHr / Cfr ol
sites of 5pDubdmpispebagpbidiny aonsheucdlidveng asohel. pBuat - SARThS- g dvas25

(12) Construction of transfer vector pCP-HIN1/HAl -gp64 of the present
invention T erﬁ%i“\?&suﬁ%?q oﬁ’f?eé’r\ﬁ“?ﬁ BB‘%&@@"EM-%A’ as the tenplate using

Pol h-f Rsr| | CACECARBECAAACHIARTALEAPAAVTEATAARRATAGEIG33' (SESER ) :N@) 25)
(the Rsrll sjte is represented by the underline) 30 and GP64-r Dralll
(5' - GGGCACT BF GTETATPACERTF T AT Gya the wEsnipngdy, 2834 (RBfE2Br Bt 1 |

site is represepcedcbrcthemndenbetPIcaTATCeaYL 4 i rl(]% pf k@gsent @k 2700 bp
was |inked to a vector obtained bg di gesting pDual - HIN1/ HAlq-q%pE_M with the
restri cttPon Cigifly feke Rks (1ergisgenkad | by tidec spdex Licte Jp CPIe NIESMAL 159 621 5285

(13) Constrygia ¢p L ¥ angfRk %8st P- - fint 51- present
i nvention HAl obt g?ﬁ%d by cl eavi ng%) - Hlﬁ?%ﬁ%%lpt&?%%ﬁt'rﬁ/? hdp?(jr estriction
enzynes Rsrl{sugRdiedafron ghwidrgpen) gesidoSacmgnihy clwaeed ngdht 8doRTY GHNST,

vect or obtai b Igg%ﬂl' LEX-1..1 5 i fr i t he
restriction @%%f/lngggRsr ’l%ﬁ%ﬁ%{%:ﬁh&ﬁ)ﬁ%%ﬁ?&%@ 513%2%/3@0%@“%%"
pCAP- HLN1/ HaR6¢p64Lhe tonsConstedigiliacnidf was alrsfignatvedtas pPpOaiHPEEZ HAD6EGR64

of the 35  (10) construction of transfer vector pDual-HSNL/HAL-gp64 of the
present invention
An HAl gene is synthesized from bird influenza virus H5N1,
and inserted in the EcoRI/Cfr9I sites of pDual-Hsp65-gp64 to
construct the plasmid pDual-H5N1/HAl-gp64.
20 (11) Construction of transfer vector pDual-SARS/S-gp64 of the
present invention
An S gene of SARS virus is synthesized and inserted in the
EcoRI/CEr9I sites of pDual-Hsp65-gp64 to comnstruct the plasmid
pbual-SARS/S-gp64.
25 (12) Construction of transfer vector pCP-HIN1/HAl-gp64 of the
present invention
The PCR was performed with pCR-Blunt-HA as the template
using Polh-f RsrII (5'-GGGCGGACCGGATAATTAAAATGATAACCATCTCG-3':
SEQ ID NO:25) {the RsrIl sgite is represented by the underline)
30 and GP64-r Dralll (5'-GGGCACTTAGTGATATTGTCTATTACGGTTTCTAATC-3":
SEQ ID NO:26) (the Dralll site is represented by the underline).
A resulting DNA fragment of 2700 bp was linked to a wvector
obtained by digesting pDual-HIN1/HAl-gp64 with the restriction
enzymes Rsrll and Dralll to construct pCP-HIN1/HAl-gpé4.
35 (13) Construction of transfer vector pCAP-HIN1/HAl-gp64 of the



present invention The PCR was perforned with pTri Ex3.1 as the tenplate
using 10 CWenh-f Fsel (5'-GEGEECCEECCCTAGITATTAATAGTAATCAATTAC-3" SEQ ID
NO 27) (the Fsel site is represented by the underline) and CWenh-r Kpnl

(5" - GGGEGTACCCATGGTAATAGCGATG ACTAATACG -3': SEQ ID NG 28) (the Kpnl site
is represented by the wunderline) to anpl-isty a CW enhancer region. In
addition, the PCR 15 was perforned with hunman genom c DNA as the tenpl ate
usi ng UBBp- f PRp#ADY 5nvemEBaT ACCT CGAGGAAGGT TTCTTCAACTC- 3' : SEQ I D NGO 29) (the

Kpnl site is represent h ..ne) ~Aar ar I]:.65%¢

O I Y L et i Lo %i%fiiﬁfﬁ%%ogg?% TR Gite s
repr esent ed bgsithietindeeheyre)s tRerdfpand \Draal IUBBn@r @ity gedd fegpment
Resulting t nts.were.linked to the vectaor obtained by_digesting
oGP HLNLY HALSIsba e g et FEEEPh Pt urafot? rele A B8 Toonetr uct
pCU- HLN1/AHALE gpfili e@l Byocanstadsat)i entioftHa aasteicvint enzphaal REAINLANP- gp64

f th t . ti 25 Th - P d with ic RNA f
nt | uenzh I PR SA°SH R g FHE dhral L A o4 ECoR (5
ACGGAATTCCATTIRAATEGAAAGT X B tBER: T4 NQcB3br( bte-HERORHAS - 5864 Sof the

represented by the underline) and NP-r Cfr9l (5" -
GATCCCMCPF@R%&ETG&?@%@;CAA-@: SEQ ID NO:32) (the Cfr9l site 30 is

represented by therHingerl w88)perFdraedl §ing Jraawent yaschdigast et \Ms&Bgt he
restriction enzynmes EcoRI and Cfr9l, and inserted in pCP-HLN /HAl-ggG

di gest edOwi tHVERE-FelBel ctT ¥ COERSYHRECHAGRIARMA T IRATCHARERE 3" +SEQ ID

pDual - HIN1/ N%ﬁ‘z(?g%thé 1fe Fhr Usti O-hntbaNS) Sfhe/ iRk 1ine) and
pDual - HIN1/ M2- gp64 of the 35 present invention -52- The RT-PCR was
per f or med W egBnBnFRR RNA TCEREERMIUATESTHAFMECEHIE 34 strain as the

tenpl at e usippgaNRakcECHRI 'y 1 CGRSAANT QA% T%?@@Agg? -

NG 33) (the EcoRl Aafs:ci;t eﬁi S 5(Er@egpesent e)dc(‘@)?/; t lgu-n erline %%Seﬁzt}%rﬁ%é'%l?e (5
5 GATCCCGGGOOHECARTT CTRT GOURPGACY 38 : GO anbanNCeB4)ddive .Cf ¥l adiittdohs the PCR

repr esent ed l, s e i.ng t I Lt h f he
restri c?i%on ‘@r%zg/)rgrggb%g% Iv&lgﬁ%hﬁ?élg?éﬁé)n&gi P\Ig%%en\%%ﬁlp %9@3&5%%9 %élp ¢
KpnI (5'-GGGGGTACCTCGAGGAAGGTTTCTTCAACTC-3 ' :SEQ ID NO:29) (the

Kpnl site is represented by the underline) and UBBp-r RsrlII (5'-
GGGCGGTCCGGACCTAGTTTAAAAGTAARRACATAAG-3": SEQ ID NO:30) (the RsrIl
gite is represented by the underline) to amplify an UBB promoter
20 region. Resulting two fragments were linked to the vector
obtained by digesting pCP-HIN1/HAl-gpé4 with the restriction
enzymes Fsel and RsrIT to construct pCU-HIN1/HAl-gpé4.
(15} Construction of transfer vector pDual-HIN1/NP-gp64 of the
present invention
25 The RT-PCR was performed with genomic RNA from influenza
virus PR8/34 gtrain as the template using NP-f EcoRI (5'-
ACGGAATTCCATTCAATTCAAACTGGA-3"': SEQ ID NO:31 (the EcoRI site is
represented by the underline) and NP-r Cfr9i(5'-
GATCCCGGGCCTTGTCAATGCTGAATGGCAA-3 1 SEQ ID NO:32) (the Cfrol site
30 1is represented by the underiine). A resulting fragment was
digested with the restriction enzymes EcoRI and Cfr%I, and
inserted in pCP-HIN1/HAl-gp64 digested with the restriction
enzymes EcoRI and CEfr9I to make pDual-HIN1/NAe-gp64.
(16) Comnstruction of transfer vector pbual-HIN1/M2-gp64 of the

35 present invention



pCP- HLIN1/ HAl- gp64 digested with the restriction enzynes EcoRl and Cfr9l to
make pDual - HLN1/ M2-gp64. 10 (17) Construction of transfer vector

pDual - HLNI / NAe- gp64 of the present invention The RT-PCR was perforned with
genomi c RNA frominfluenza virus PR8/34 strain as the tenplate using NAe-f
EcoRI (5' - ACGGAATTCCATTCAATTCAAACTGGA- 3' :u5SEQ I D NO 35) (the EcoRlI site is

15 represented by the underline) and NAe-r Cfr9l (5'-

GATCCCGGCCCT TGT CAATGC TRAAARTBCEAA- 132 f 0Bl | i f¥0 26)omfi & hRNf 7%m ShEBueriza

represented by th riine). A resulti f ragnent s_digested with the
restriction enzy’ g%gggl?flcﬁﬁ%l &Fr §ﬁ? Bﬂﬁpngtﬁsé?g?’éﬁ W%A?fpéﬁfj ? HAl - gp64
di gest ed wi t OGCAIETORSGAGLCTTITA2QCeRZYNES: ERoRIDand: £ ¥ QkhbOESHRKE site is

pDual - HLN1/ NAe- gp64. ﬁl% Construction of transfer vector pDual - Me-gp64 of
the pr esentr‘?L?fgégsﬁf’itS PhetsrRndasl ek afetf2nrt GEpBudP- HINL/ M2- gp64 as t he

t enpl at e susi EEIrdRGGCECORN A FCBRAAFILATCAGEST TE THANI ARG 3c £ rSE Q118516 D
NO 37) (the EcoRI site is represented by the underline) and Me-r Cfr9l
(5' - GATCCCOESEATCAE T TEARCOErT GRAe 3L ingEQ fOreliZgy fragnends mas §igestesd

represent ed b iacupdsthidialn Sntgid tddgr LAAGIERT VasdLgesof hth the
restriction enzynes EcoRI and Cir9l, and inserted in pCP-HLNL/ HAl- gp64

di gest ed wi tRFR-HAN3gHAesERG L Gionsted yiidd EboRreskolatfion| enoymek &coRl and
pbDual - M2e- gRé4-g71 (tg,%a@@l{aqghm@/@_ 3qnsf er vector pCP-HAI/NC99-gp64 of

the present 1nvention RNA was extract froma frozen stock of influenza
virus NewCdllgdofiragbr20t{iNCeS) tushsitprQuAgipr NpPudal -1 YNAeSsoSpl nfKthe 35

(A AGEN), a - was perfornmed using priners HAl -f -53-

EcoRI (5' - %&k%%&g%g GTATAGGCTACC-3': SEQ ID NG 39) (the EcoRl site
is represent ed by Thiee RERHER | ware peafdritdd -wi tBFg8hom{dNG8®) from influenza

(5" - GATCOCCHRT CTHHA QAAITGGAT TG 3" ~SEQ |1 D NO. 40) t%ﬁe SOl site is
repr esent ed by ge u;rll%-ersl |]‘ﬂr‘%iéLf1 ) ﬁwlg 5 HAS éﬂgﬁ%ffé% % A

resul ti ng f ASGEAATTQORI PR THTNAAGKEGGI364 SHer D tNeased (whé lEdIRE seséristi on

enzymes, EooRl and. (11 91y { 4, NENLY. | NS5T LokNG LA g5 fLagment derived from

GATCCCGGGCCTTGTCAATGCTGAATGGCAA-3 '+ SEQ ID NO:36) (the Cfro9I site
is represented by the underline). A resulting fragment was
digested with the restriction enzymes EcoRI and Cfr9I, and
inserted in pCP-HINl/HAl-gp64 digested with the restriction

20 enzymes EcoRI and Cfr9I to make pDual-HIN1/NAe-gp64d.
(18) Construction of transfer vector pDual-M2e-gp64 of the
present invention

The PCR was performed with pDual-HIN1/M2-gp64 as the

template using M2-f EcoRI(5'-CGGAATTCATGAGTCTTCTAACCGAGG-3': SEQ

25 ID NO:37) (the EcoRI site is represented by the underline) and
M2e-r Cfr9I (5'-GATCCCGGGCATCACTTGAACCGTTGCA-3': SEQ ID NO: 38)
{(the Cfr9I site is represented by the underline). A resulting
fragment was digested with the restriction enzymes EcoRI and
Cfr9I, and inserted in pCP-HIN1/HAl-gp64 digested with the

30 restriction enzymes EcoRI and Cfr9I to make pDual-M2e-gp64.
(19) Construction of transfer vector pCP-HA1/NC99-gp64 of the
present invention

RNA was extracted from a frozen stock of influenza virus

NewCaledenia%99/20 (NC99) using QIAamp MiniElute Virus Spin Kit

35 {(QIAGEN), and the RT-PCR was performed using primers HAl-f



i ntroduction region of pCP-HLN1/ HA1-gp64. A resulting plasmd was

desi gnat ed as pCP- HA1l/ NC99- gp64. 10 (20) Construction of transfer vector
pCP- HLN1/ HAO gp64 of the present invention The PCR was perforned with
pCR-Blunt-HA as the tenplate wusing HAOf EcoRI

(5" - GGCGAATTCATGAAGGECAAACCTACTGG 3' @ SEQ 1.33.NO 41) (the EcoRl site is
represented by the underline) and HA2-r 15

Cir9l (5 - GAT G@KM&‘M@E@‘A@MM} { t38D Thr BD: 3%) t{¢hes

repr esent ed nder| | the fu HA g

resul ting frggrr%ﬁt 3‘gcnd J“SCBe?i‘)l(?\fﬁIﬁ&gpé ?/\é‘}néi t’:héﬁ?gagﬂ%%'fjhgﬁw&st riction
enzynes EcoR(Nesw) Q5 QEATOCWGQEGTGSQTTGMEGAHG@;@‘B@%T I &grenb wo:4ohe HA

i ntroduction f P-HIN1/ HA1 20 Aresulti n pl asmi

desi gnat ed agﬁf)%&o%gﬁi F%b?mrfpreﬁ?ﬂe% P FRdRr bing r§ﬁsf’%ﬁ’f*féévfa?8r

pCP- HLN1/sHAZHAD6sbref Frhgmept €5 Qni"emmﬂﬁﬁhfgl Qﬂaéﬁﬂ@rﬂ?@ﬂd’\/@SP P OB g6 h
pCR-Bl unt-HA as the tenplate _using HA2-f EcoR

(5' - GATGAAT?@F&W?@E&@C@WTG@S@?S“S@QWDG@SY’R@ FHORL REAEEERIL dtte i s

represent ed pyvihandeer thaaiaardnBAragmdat! Sbrived f£rom NC99 in an HAl

(5" - GATCCCGGGCGATGCATATTCTGCA- 3' : SEQ I D NO44) éthe Cfr9l  siteis

fepr esent ed HEAKECEAARr FRFOD 06 RAPEINL /HAd -804 - | éngeaulHagyedasmud was
resul ting frammiatafdapGRes1iMh//HAbs oG Were treated with the restriction
enzymes EcoRl and Cfr 9l tcﬁcnevmjiyﬁlé%sert t'he 30 HA2 gene fragment in the HAl
i nt rodué@i on %Oe)g|C@ﬁsa§¥u%t;mmm1/cﬁmsf@p6wcmrr pSRtHINIg H3lashd 4l vfaghe

desi gnat ed % %11;@5_20 Pp64. (22) Construction of transfer vector

pCP- HLN1/ HAT- vp39 0 present invention The PCR was perforned with
bacul ovi rus DNA atihecRe8 vos B5 Rauwdcvbrh 2000 ETnahsiikcts dkeKitempNdeagen)

(3 - CTTACTAG A A ARG A A R BAGA A 32 CCTACIGG - :520 1D

CCGCGECEECT TGEELT ASTEURIENGSET e 31 s | 1SiE@elsbn N 4y (itHee uBder15nd e andsHA2-r

Gouble. Mhde ety Sandt v popRicpifgcdleath! fad A°ROT1E)" Prhe REbRC

CACTTAEHG%T@ﬁﬁGAIé%&éiﬂéﬁﬂﬁ%ﬁKIﬁKﬁKHTﬁ%%ﬁ@ﬁﬁaﬁ%&ﬁﬁﬁ&ﬂlfQCEGSAEQJ.3eng8EQ | D
NO. 46) (theHg;a%hé thgpégaﬁgééeJ%%%%%Bbghérg%P %qg?/hkf gégh were ggggted

repr esent ed
with the restriction enzymes EcoRI and Cfr9I to newly insert the

HAQ gene fragment in the HAL introduction region of pCP-HIN1/HAL-
20 gp64. A resulting plasmid was designated as pCP-HIN1/HAQ-gp64.
(21) Construction of transfer vector pCP-HIN1l/HA2-gp64 of the
present invention
The PCR was performed with pCR-Blunt-HA as the template
using HA2-f EcoRI (5'-GATGAATTCATATTTGGAGCCATTGCCG-3: SEQ ID
25 NO:43) (the EcoRI site is represented by the underline) and HAZ-r
CEr9I (5'-GATCCCGGGCGATGCATATTCTGCA-3':SEQ ID NO:44) (the Cfr9I
site is represented by the underline) to amplify the full length
HA gene. A resulting fragment and pCP-HIN1/HAl-gp64 were treated
with the restriction enzymes EcoRI and Cfr9I to newly insert the
30 HAZ gene fragment in the HAl introduction region of pCP-HIN1/HA1l-
gpé4. A resulting plasmid was designated as pCP-HIN1/HAZ-gpé64.
(22) Construction of transfer vector pCP-HIN1/HAl-vp39 of the
present invention
The PCR was performed with baculovirus DNA attached to

35 BacVector-2000 Transfection Kit (Novagen) as the template using



anplify a vp39 gene region. An anplified fragnment and pDual - HLN1/ HAl- gp64
were cleaved with the restriction enzynmes Spel and 10 Dralll, and |igated
one anot her to construct pDual -vp39. Furthernore, the PCR was perforned
wi t h pDual - HLN1/ HAl1- gp64 as the tenplate using Pol h-SI (5
GCTAACCATGITCATCCC-3' : SEQ I D NO 47) and -HAl--r EcoRl

(5" - GGGGAATTCACCTCTGGATTGGAT GGAC-3': SEQ ID NGO 48) (the EcoRl site is
represent ed B93¥He (P -GRARETAGINTGCACTAGAAUGASGACFATPRMMAGERATECE@st ed wit h

EcoRl to pr Sene: ng f t pbual -
vp39 di gesteg@(\?ﬁé(t%hddggggﬁb%o coﬁsﬁﬁfgg?é%%%ldf?%ﬂy%\%%)((ggg %%eqsltsrguctl on

of transfer ¥2cieRTraSEPLIEANIY NPeypBgentind@ndpichs efitoRhwdriei bn 2EprEenPER

was perfor P-gp h te using NP-f 5EcoRI
(5 - e A A e e i 9“%%%%9 E g‘?h(at he ECORl site is
repr esent5ed GACTIRG m@@T@AIE’;ATC@WGGWGC(E@@R[DTTAAAGCTTGACGGCTATTCCTCCACC—
(5" - ACGGAATTLCAT T NQ 50 e Ec siteis
repr esent ed %A %ﬁg@%@(%ﬁ %gaf]_e% nésf:F eSted with
EcoRI. A resmddenigntar ag@ente smaas msm;taﬁﬁehmep[b@ltnepmudllgelszmﬁsl\mb,h tsoRl
to construct ] - HlNl[ié\l .Ref erence ml e Construction of
pBACgus- CIW- 7 30"% 1%8 r’f?’? BRti 6R ?)*Tlpjpfdc%ﬁﬁ @% PRk ) 5GP YEHhancer
(Pronega) waslNd/eavedpsu therdde1eastd i wliroRheeREy S tHiond bhbindalsped and
Iuciferﬁie eneItIDNA f ragnent (about 1690 bp) was ligated_ to the

Hi ndl | 1 ~RoalP*&ltlds §Rd d opguppPihed tPr EARS AT BREA} T VRHY t he

resul ting p|}3&ﬁiﬂh@rﬁh@§ede&ie@@@ﬁeda§5p§c%o&ﬁz%ﬁ43(dﬂiﬁl 11887d 1L BaCoast r uct
of pBACgus- CIW- | gHs pc DNA- hngS obtained in the above Exanple 1 (1.2)

was cl eavedt¥ FﬁmPE%t‘? 5N FPoR - BhZiime SCBAMFATOIICATERE-BnsE 2 B in the

Bar nHI / Not | 1@j: 409 é@aW%@ﬁ%*%@@@ﬁw&@@@%@Aﬁa@A@ plasni d was
desi gnat ed as pc %%C? p65. Subsequent 'y, the pcDNA-| gHsp65 was cl eaved
with Bglll/ §H#-3 ally&iee 4835 6 Eeg @c(oaﬁoa@t%an nepresenped &y dhet he OW

promotefs  WhgeHPie) 98RErCaNT ¥ MY FAREmONE R L9KeSt8RA1 SEMBREC, and the

prepare the HAl gene. A resulting fragment was inserted in pDual-
vp39 digested with EcoRI to construct pCP-HIN1/HAI-vp39.
(23) Construction of transfer vector pCP-HIN1/NP-vp39 of the
present invention

20 The PCR was performed with pDual-HIN1/NP-gp64 as the
template using NP-f S5EcoRI (5’ -ACGGAATTCATGGCGTCCCAAGGCACC-3':
SEQ ID NO:49) (the EcoRI site is represented by the underline)
and NP-r EcoRI (5’-ACGGAATTCATTGTCGTACTCCTCTGCATTG-3':SEQ ID
NO:50) (the EcoRI site is represented by the underline). A

25 resulting fragment was digested with EcoRI. A resulting fragment
was inserted in pDual-vp39 digested with EcoRI to construct pCPl-
H1N1/NP-vp39.

[Reference Example 1] Construction of pBACgus-CMV-PhCSP
30 (1.1} Construction of pcDNA-GL3 (luc)
pGL3-Enhancer (Promega) was cleaved with the restriction
enzymes HindIII/Xbal, a luciferase gene DNA fragment {(about 1690
bp) was ligated to the HindIII/Xbal sites of pcDNA3.l (supplied
from Invitrogen), and the resulting plasmid was designated as

35 pcDNA-GL3(luc).



poly A signal derived fromthe bovine growth hornone was inserted 10 in the
Bgl I'l / Sphl sites of pBACgus-1 (Novagen). The constructed plasmd was

desi gnat ed as pBACgus- CW- Hsp65. (1.3) Construction of pBACgus-CW-G.3 The
pl asm d pcDNA- A.3(l uc) obtai ned above was cleaved with the restriction
enzynmes Nhel/ Xbal, the luciferase gene DNAsL5 fragnent (about 1690 bp) was
inserted in the Nhel/Xbal sites of the plasm d pBACgus- CW- Hsp65, and the
resul ting pl 88md d Guastrdesi ghatfddgas ~-PBACeHsPEW- GL3. (1.4) Construction of

pBACgus- CW- PbCSP ne fragnent. encodi t he am_no i d sequence 20
corresponding to pﬁ%’?ﬁ glr%s;lo?%a of F‘ﬁ% &%ﬁ@rﬂ?afedg vgsg?y‘i"aeﬁ ded by
cl eavi ng t hectasd ¢ipBACseirfesCIRcw bl driiygmeesSBamiel /NptI , enag NBssd23kll amd
Smal , the fr bout 858 b was inserted jn the Pstl and Smal
sites of p[B)R@b%sBaa%%? &gfoﬁ%ﬁsnga pg%%‘%? PERNA ﬁ%hﬁféésﬁ.ll t’ﬂ?@ LSS was
desi gnat &d aslBAGgwas CibeidHa tRACSR. pdilas)rgB8epss I uct i on of

pBACgus- CW- HA-fué | pCR-Bl unt - HA was_cl eaved wi th BanHl / Sse83871 ., _and an HA
gene DNA fragment U(%F%&TPHE%‘EO Bl RARNAT RiEFRG Vo CheaERtry/ths Be1IL SR lof

pBl uescri pt didq ®K§ehet@a§éﬁﬁﬂé’%ﬁboﬁfméégoa%ﬁhdpéﬁ?dﬁ@du%§cﬁh9tCﬂ¢kpromoter,

Furthernore, the pBluescript-HA was cleaved wwth Hindlll/Xbal, and an HA
gene DNA fr dgifeHEPEabEtRe 1BOBYBRY Wees myrdger {eld oncHe SRIAERTe / X8l thet es

of pBACgus- 3508t al NedihRa Edom)tHed bEORNSL I Gl drh ' -
pBACgus- Clwgl—\%y%l IS 535 - 56-l [_Iczlxa}rr%?etﬂf] b%gglg‘%rbl narﬁh glg% o%livgauss lgﬁ?ir%%(% hod
for prodlctiidh thenBebb¥/ GhE va tps eemBACIuEnt | OfpvabenThe Fhec cobshearrted

bacul ovi rus m%m%d@aﬁlsé%%g%‘%% I Le é %%Mg%ﬂ%f £ Transfection Kit

suppl i ed from Novagen i ng ereco t ‘bacul ovirus, by
co-transf ect(ilng ) BaeNebtwrtion000 DBICoMst-KMEaGh3 of the transfer vectors:

pDual - Hsp65- gp64, = eatalg) | - HLN 1- 4 .
pDual - PbTRANP- ngEPB%%?IEP%MD%%- 9p 4,"@%5]5%%@%‘%%%- ¥2§. Ghered with
pDual - Pf CSPtgp6aespDuealion enzymes NheI/Xbal, the luciferase gene DNA

15 fragment (about 1690 bp) was inserted in the Nhel/Xbal sites of

the plasmid pBACgus-CMV-Hsp65, and the resulting plasmid was
designated as pBACgus-CMV-GL3,
{(1.4) Construction of pBACgus-CMV-PbCSP
A gene fragment encoding the amino acid sequence
20 corresponding to positions 21 to 306 of the PbCSP peptide was
yielded by cleaving the plasmid pBACsurf-CSP with the restriction
enzymes Pstl and Smal, the DNA fragment (about 858 bp) was
inserted in the PstI and Smal sites of pBACgus-CMV-GL3 obtained
above, and the resulting plasmid was designated as pBACgus-CMV-
25 PbCSP.
(1.5) Construction of pBACgus-CMV-HA-full

PCR-Blunt-HA was cleaved with BamHI/Sse8387I, and an HA
gene DNA fragment {(about 1750 bp) was inserted in the BamHI/Pstl
site of pBluescript II (KS-) to construct the plasmid

30 pBluescript-HA.

Furthermore, the pBluescript-HA was cleaved with
HindIII/Xbal, and an HA gene DNA fragment (about 1800 bp) was
inserted in the HindIII/Xbal sites of pBACgus-CMV-GL3 obtained in
(1.3} to construct the plasmid pBACgus-CMV-HA-full.

35



Pf AMAI - gp64, pDual - Pf s25-gp64, pCP- HLN1/ HAl- gp64, pCAP-HLN1/HA1 10 gp64,
pCU- HIN1/ HA1- gp64, pDual - HIN1/ NP- gp64, pDual - HLN1/ M2- gp64,

pDual - HLN1/ NAe- gp64, pDual - Me-gp64, pCP-HALl/ NC99- gp64, pCP- HLN1l/ HAO gp64,
pCP- HLN1/ HA2- gp64, pCP-HLN1/ HAl -vp39, pCP-HLN1/ NP- vp39 constructed in the
above Exanple 1, and the plasm ds, pBACges-CW-PbCSP and

pBACgus- CW- HA-full obtained in Reference 15 Exanple 1 into Sf-9 cells.
The reconbi nBffantdeul2dy Reaeesinaide baenbodiegisgaad ate dwd AoNPrrOledtienp6s,

AcNPV- Dual - PRSP P - H N [ PV- Dual - PoTRAMP, AcNPV- Dua

- PbAMALD123, A¢ ﬁﬁ’\f B%Ial\@%)%eégf?g lh%Wow PbCSP, AcNPV- OW- HA-f ul |,
AcNPV- HIN1/ HAl , AcfNPV-TO&PrEEMNIY H&nt RAcALHPM-EUWEENIZdAlysing the kit

AcNPV- Dual - P,. Ac = | - HINL/ MR, AcNPV- . Dual - HLNL/ NAe

AcNPV- Dual - Kgéeg, é‘%é’f\tlﬁ%f %E%%%{}é%?ﬁ%ﬁﬁ& SRS HATT %SW%-@M/ HAZ,
AcNPV- CP5H1 MidKialg rp89ranchbicNRY- BReu HENIAINP- 1p 3 - respeeti vey \BadVeetGf - 9
cells were c r so._as tq bec x 107 cel]s 25 pe 50 |ate for
culture (surﬁy[# %Oun D@%pgf‘Flgaeefcﬁbﬁ%Aggea - 'etroﬁﬁcjé%@l iwgaééé,spi%p;gf;‘ and
each bacul owirus -g¢bssP hesh, abave-masl iHfiegbed, iDL -PRTRAMP ofpan)l bDEaiCi ty
of about 5. After to days, .the medium was centrifuged at 10,000 xg at
9C Tor 25 HERPADIE3 GRT e B0 s BT R AP S RS o T RF o ZRERH Lged
30 using a Bepkmanggbli| asmiti-piyge- P8 pewi AONT At gpal , 25cA901mpnHast 4C
for 90 m nutes to [yvl eld viral particles. %%_ The reconbi nant bacul ovi rus
can be fde WéngP HéHW]t/HA(lBQE%Ct%W@U@é (BPrsIRed i SRURT tHWNY1%-g8%4 r om
Novagen) fomppuaBking] it IRGATDLHAAT -MAC L8| I MSe - M /&R0 b L 864 £GickDg

[
BacVect or 35 2000 DNA with each” of the transfer vectors:
pDual - H5N1/ HANUGHBA- ol . 25 -BEA EASARE6d- gp6R-EBHSERdcYRa% | PGl lEbNR:
Exanpl e 1 i ntaot BensSlad&elihs ndhe seeoabipant; bagyl oubr ysesnidy be made is
desi gnat ed as AcNPV- H6N1/ HAL ‘and AcNPV- Dual =SARS/ S, respectively.” The Sf-9
cel | s were EPACAHEdCN'G-RRECSPoabdcoPACuse CHY7HEefulsl obtpaned 5On Mndsicanee f or

cul tur elgsuwaﬁgl%uppid frgmAkjta Sumtormo Bakelite Co., Ltd.), and
each bacul oviru escribed above was infected at an infection multiplicity
of about 5. After The rec@udiaet bheubhedimmesanade ward rdefsigedtad €0, 000 xg
at 4C TOr  AcNpY-Dual-Hsp65, ACNPV-Dual-PbCSP, ACNPV-Dual-HIN1/HAL, AcNBV-
Dual~PbTRAMP, AcCNPV-Dual-PbAMA1D123, AcNPV-Dual-PbMSP-119, ACNPV-
CMV-PbCSP, ACNPV-CMV-HA-full, AcNPV-HIN1/HAl, ACNPV-CAP-HIN1/HAL,
20  AcNPV-CU-HIN1/HAl, ACNPV-Dual-HIN1/NP, AcNPV-Dual-HIN1/M2, AcNPV-
Dual-H1IN1/NAe, AcNPV-Dual-M2e, AcNPV-CP-HALl/NC99, ACNPV-CP-

HIN1/HAQ, AcNPV-CP-HINL1/HAZ, AcCNPV-CP-HIN1/HAl-vp39 and AcNPV-CP-

HIN1/NP-vp39, respectively.
The Sf-9 cells were cultured so as to become 2 x 10’ cells
25 per 150 mm plate for culture (sumilon supplied from Akita
Sumitomo Bakelite Co., Ltd.), and each baculovirus described
above was infected at an infection multiplicity of about 5. After
5 to 6 days, the medium was centrifuged at 10,000 xg at 4°C for 25
minutes to ceollect a supernatant, which was further centrifuged
30 using a Beckman ultracentrifuge (SW28 swing rotor) at 25,000 rpm
at 4°C for 90 minutes to yield viral particles.
(2} The recombinant baculovirus can be made using the kit
(BacVector-2000 Transfection Kit supplied from Novagen) for
making the recombinant baculovirus, by co-transfecting BacVector-

35 2000 DNA with each of the transfer vectors: pbual-HS5N1/HAl-gp64



25 mnutes to collect the supernatant, which can be further 10 centrifuged
using the Beckman ultracentrifuge (SW28 swing rotor) at 25,000 rpm at 4C
for 90 mnutes to yield viral particles. [Exanple 3] Pharnacol ogi cal
effect test of reconbi nant Dbacul ovirus of the present invention 15
(Pharmacol ogi cal effect test as nmalaria va&ine) (Mlaria infection
prevention test) 3. Experinental nmethods 3.1 Vaccine inoculation A
reconbi nant @hd UBPWDIFARENSf a6 4 scusheueksd iitochkatlede ExaRLBAL Bindcof E€hal e

mce three tLpx t hr wee j rval,s. In the case.of injection into
t hi gh nuscl e,égfie@éalr%o?dnteﬁiﬁas g?ég%ﬁ?%oéjﬁcuhgﬁﬁr?%ees vir B8 53 éUtliSon was
prepared so @désigrdied/ asuBcERDUSNIVEE] dnd ALOBVpbud bahRS /3., 2résdaatiivahy Of

mce with nalaria 25 T m ce.in _each group.were anaesthetized wth
Thect hesiasol uti e 1 omeesr® B pathRrRe ' Get s BoUSt Pre P E6Lasi on.
and i nf eét edpant tIsMEIMApLatdyramkcunguABophgliasnstephensi fobA BRdta strain

infected wth Pl asnodi berghei AN 2.34 clone bite the mce. 30 3.3
Cal cul ati on %‘fmrﬁﬂff?egggg%?ﬁal%or'at Etin) et §REBPPRFHGViEHE PRFETHEGN with

nal aria, deaddbwenses LAfesedy GrodA iMes& GRURLedi pand dhessubdival, g of
the mice in each group was calculated. 3.4 For t%e mal aria infection
prevention ef f&ct® GRYEhell3® Msitdiaeanthie Aengaibestd iadn 16f 00hexpratsdiff for

invention agg hanm@8s ¥acsdNectt BRer S8 tnstahtt hen RIATARCBL 0gicaleref f ect
test are shown in Table 1. The survival rate in each group was shown in

right &8 uifR i frgpfeugingadhenBapknan Fdfiiracentaifugst (EHe8 ndwend mokprth
the 5 erythr e$nhn t it La..l i ral. . en
dont 11 od T & o000 WK 6 e art et B O RETh P Rl 2 R
reconmbi nant virus in which the antigen (CSP) gene in the sporozoite phase

had been i kbl @itﬂ?ar%{a%UEo PR AU AL o MYEb Ao £COMDI ANt
bacul ovi rus (Exanpl e (2)) contalning the
baculovirus of the present invention

15 {(Pharmacological effect test as malaria vaccine)
(Malaria infection prevention test)
3. Experimental methods
3.1 Vaccine inoculation
A recombinant virus solution for vaccine was inoculated to
20 BALB/c female mice three times at three week intervals. In the
case of injection into thigh muscle, the amount was 0.2 mL/body,
and the virus solution was prepared so that the virus amount was
5 x 10° pfu/body.
3.2 Infection of mice with malaria
25 The mice in each group were anaesthetized with a anesthesia
solution for mice, 3 weeks after the third vaccine inoculation,
and infected with malaria by making Anopheles stephensi SDA 500
strain infected with Plasmodium berghei ANKA 2.34 clone bite the
mice.
30 3.3 Calculation of mouse survival rate in each group
After the infection with malaria, death cases in each group
were counted, and the survival rate of the mice in each group was
calculated.
3.4 For the malaria infection prevention effect of the

35 pharmaceutical composition of the present invention as the



10 transfer vector: AcNPV-Dual - PbCSP) obtained in Exanple 2 had been

i nocul ated intranuscularly, 100% of the infection prevention effect was
observed. In the wild type bacul ovirus (group No. 2), no difference from
the control group (group No. 1) was observed. In the group 15 (group No.
3) in which the reconbi nant bacul ovirus objgai ned in Exanple 2 using the
manmmal pronoter (AcNPV- CW-PbCSP, including the vector in Reference
Exanpl e 1) hudctben ithel vdeditd heE taki ghitnadeilghecalb wsifiesal teat eanashown
observed conpar wi t.h the contro r.oup, suggesting the probability that
Che et fect bitU TR Dh Ui (U (TR Rt 1 D ihe PEa GHAHOUGR FAoHas Rl
Tabl e 1 Survewnlmnaties Tablgire in each group Goup No. Survival/ Survival
cases rate (% 1 ne 5/20.25 2 AcNPV-WI 6/20 3Q 3, AcNPV-CW- PbCSP 5/ 10
50 4 AcNPV-Dual - PHESBIOM 8 180L9 ExafpteCd IPhALAECON ot T8ff ect test of
reconbi nant eZptHramyitewi [te@fed RetRrRSBNtid AMEPLIIPhdRNabTB6Q! 128 ®akn
effect test as influenza virus vaccine (I'nfluenza virus infection
prevention tE&Ntifieg yers carifbihods daysiafherie Jofachions 3BPRA | on
for vaccine was ddefphabed JWiee 18t witi MR eHhe Bl 1 4EH SIA)S geddCiY AGGI NE
virus was injected at 106.5PFU per nouse in thigh nuscle using a syringe
Wi th 26G f orSRHRAAGLRE| Rhaes bWl begnoimyexisdat iLontled grioups (godwe iNgn #orin
chal | enge : G EN ; he_Lnf ectiqn W j nfidl a_yi -

stored vir %%oﬁttﬁgnggfg&%hlg%nﬁf ?a%%iz(g&v%@us(%%/ 3%2? r gﬁﬁrll{&v\%gm@ the
nat ur al 1Y t HEREGTEr veoher eMediPyt Dvel -PFH{SH) habkdistdied Exanpke 3 dladt been was

1000 T D070 OUEAT Fof "oaaror oapt T ar sy SFr Eit theskiPE e el becco s
Phosphat e BffffectSaké nebsdifreBBS)
In the wild type baculovirus (group No. 2), no difference
from the control group {(group No. 1) was observed. In the group
15 (group No. 3) in which the recombinant baculovirus obtained in

Example 2 using the mammal promoter (AcNPV-CMV-PbCSP, including

the vector in Reference Example 1) had been included, the

slightly higher survival rate was observed compared with the

control group, suggesting the probability that the effect by the

20  wvirus inoculation appeared although it was weak.

Table 1
Survival rates of mice in each group
Group No. Survival/ Survival
cases rate (%)
1 None 5/20 25
2 ACNPV-WT 6/20 30
3 AcCNPV-CMV-PDbCSP 5/10 50
4 AcCNPV-Dual-PbCSP 10/10 100

[Example 4] Pharmacological effect test of recombinant
25 baculovirus of the present invention
(Pharmacological effect test as influenza virus vaccine)
(Influenza virus infection prevention test)
4. Experimental methods
4.1 Vaccine

30 A virus solution for vaccine was inoculated twice at 2 week



10 containing 10% sterile BSA: bovine serumal bumn to nmake the virus
solution for challenge. 4.3 Intranasal inoculation of virus solution Two
weeks after the second vaccine inoculation, the mice were anesthetized by
intramuscul arly adm nistering 0.05 nL of the 15 anesthesia solution for

m ce. The influenza virus solution nade i-3%94.2 was inocul ated in the nose
of the mce at 0.005 nL for the wupper respiratory tract infection or 0.05
m. for the | DREFTValSspi Thit RFCLPACYLIY defi shjedtedl atamPi | REUoPEF Hiogse0

Three days afg efnidhe mikbus dé&%ugagy%mg@ watﬂtz@@ffap%%u@in M{?ec%%ﬁt hesi a
solution for mce was i ntramuscul ar dmnistered to mce 1'nh each

group, and eﬁt%ﬁﬁeﬁéﬁabyo%l%dﬁlﬁgsfﬁ@mwﬂ éoramﬁma s under the
anesthesia. SUbSeqyent lprbhie SLFQARLE 1ARALANLZ G0y, AR LUDG-IBS o

sterilely renpved. 25 4.5 Records of survival rate o e mce after t
i nocul at Pon sfforadvigaazecMities Ut the linfdapgszafvisrus B¢ PRABLIM atlirannofas

| nf uenza Vijdi e Sl Al bahecalpde oo iias faplh md and, reeor ded

once a day. aration o nogenaf e "and i oI S0l UtTon 30 A
| ung honogeratlarbias wadedﬂ;uwddltnglczocrfn:['aiﬂ)sﬂm%ﬂs,éfoﬂaowem HERESathlemi num

using & pol yLreR RARGERTLENS FREC MG iRgthat 6 i SRRREEaY

cryot ubes andresttod.eflecti@an usuhgrahbmdcﬁﬂmepabsmsmﬁd SRZEE: §513éae&er(DeBBSJ)f
dilution.of 10.ti.nes o made - 60- the VEM iumto
Chi o CReC e iR it drlml B S hoving, eppin Fipssen Sauiaks tHad been

added. 4.7 Rriepar abletief ssedeuarieigeel | growh The rredl um for cell growh
(MEM + 10% FBS ar.ed biﬁt5 addi ng 50 ni of fetal bovine serum FBS

was pre
to 500 m oft-NENPL S‘F‘l‘ga FREFUATECD |V@€P§t%<i’l‘{ﬁﬁ‘i°i“1 use. 4.8 Culture of
MDCK ( Madi n- Dar by T6@nizBexi sney) tder syeshd homo:fan MmsdiAney, Thes ifezen and

stored MDCK cells were rapidly thawed in

were anesthetized by intramuscularly administering 0.05 mL of the

15 anesthesia solution for mice. The influenza virus solution made
in 4.2 was inoculated in the nose of the mice at 0.005 mL for the
upper respiratory tract infection or 0.05 mL for the lower
respiratory tract infection.
4.4, Sampling of lung

20 Three days after the virus inoculation, 0.1 mL per mouse of
the anesthesia solution for mice was intramuscularly administered
to 4 mice in each group, and euthanized by bleeding f£rom acrta
abdominalis under the anesthesgia. Subsequently, the mice were
anatomized, and the lung was sterilely removed.

25 4.5 Records of survival rate of the mice after the inoculation of
influenza wvirus

Until 11 days after the inoculation of influenza virus, the

survival rate of the mice was confirmed and recorded once a day.
4.6 Preparation of lung homogenate and dilution solution

30 A lung homogenate was made by adding 3 mL of 0.1% BSA, 10
mM HEPES, Minimum Essential Medium (MEM, GIBCO)} containing
antibiotics and homogenizing using a polytron homogenizer. The
lung homogenate was dispensed in cryotubes and stored in an
ultralow temperature freezer,

0.5

35 A series of dilution of 10 times or 10 times was made



10 warnmed water, then suspended in 10 nL of the mediumfor cell growth,
and the supernatant was renoved by centrifugation (1000 rpm 5 m nutes,
4C). A cell pellet collected by centrifugation was suspended in the nmedium
for cell growh. The cells were seeded in a culture flask, and cultured in
an incubator with 5% 15 CO2 at 37C. Afteregphe start of the culture,

nor phol ogy and growth of the cells were observed under a m croscope, just
before the WBOK ddld ¥ENepadic dof Whéolh , thehebork| anvidriebiashaud windypsDa

PBS(-), the géﬁﬁ&Arrer,}t_é\éMégPninh\@&hga\é@sb%ion\r/%@gtﬁg.the cells to disperse, and

the cells were suspen rum 20 growt h. The cell
suspensi on was? seegedai hoh hef cwldiumerdt asdd,l gnrdwthhe fresh nmedi um for cell

growm h was added t,g nake .cel assage. . 9 par af i of medium f vi ral
growt h (maint enanc@lerrérﬁaﬁﬂﬁin %‘ﬁ% %isé@l Sﬁf’?"ép +Bég‘g‘a | 1%°hRECH Rdded
to 500 ms5 ofaddild EbOmmMHERES bbbl efie Waswaddedy vasoendesedmtine apedi um

for 25 virus rogh (MEM + 0.1% BSA),. and was stored in the refrigerator
after the pr%‘%’a‘?‘9 FOnuhe AT 9FEatoFhian it Yot i cs was added in use. 4. 10

Measur ement ©fg \Gul@lirk NbLUDOK Y Malih b S5arky bapahdi g dHefygClieri GRE frehhod)
Just before the MDCK cells in the culture flask becane 30 confluent, the

treat nent witHiPeypdfiRehas given to the cells to disperse the cells, the

number of the cel Ithargsogonnd:edl s t@pdadpEsRANS RBrof r VI CehbRedtin® X 105
cells/m. was prepared using the maintenance nedium This was di spensed by

0.05 m_iPn édgHedwsRrtens ‘degosuepengtdtia 18ntl cof tihcemediarnfghtcalh the CO2
35 i ncubat org iR SABEFhAlsPEinatdie I %Qﬁoé&@sﬁm&%ﬂ%rgfﬂgaﬁioﬁ‘@%oo

confirmed that the cells adhered, and eac ung honogenate dilution nade
previously wem., & npentet BYCD. 03 pbll padelt welledrd dywekbhsrifudaidon

96-wel | pl gte, LS as; [ e <BAH Nepbat ary (Wi % C2 at
5 37C for 3 ayg. %)n t he ??r Eﬁgaﬁg%#&g E%IJCEF{Lgr ) |th'vvas con |l\gln%§r(%hat t he
cells in theegdefl inea dondigeedlatherard 803 fiozdraln mnc ontabatiay withyst al

R R L R AL R
growth of the cells were observed under a microscope, just before
the MDCK cells became confluent, the cells were washed with D-
PBS(-}, the treatment with trypsin was given to the cells to
disperse, and the cells were suspended in the medium for cell
20 growth. The cell suspension was seeded in the culture flask, and
the fresh medium for cell growth was added to make cell passage.
4.9 Preparation of medium for viral growth (maintenance medium)
The medium in which BSA at 0.1% had been added to 500 mL of
MEM (10 mM HEPES buffer was added) was rendered the medium for
25 virus growth {(MEM + 0.1% BSA)., and was stored in the refrigerator
after the preparation until use. The antibiotics was added in use.
4.10 Measurement of viral infectivity titer (Cytopathic Effect,
CPE method)
Just before the MDCK cells in the culture flask became
30 confluent, the treatment with trypsin was given to the cells to
disperse the cells, the number of the cells was counted, and a
suspension of MDCK cells at 6 x 10° cells/mL was prepared using
the maintenance medium. This was dispensed by 0.05 mL in each

well of a 96-well plate, and cultured overnight in the CO,
35 incubator with 5% CO, at 37°C.



10 titer of the virus in the lung was cal cul ated by Reed-Munch nethod.
4.11 Effects of each vaccine group on infectivity titer of virus 1in vivo
in the nouse The infectivity titers in the nmurine |Iung honogenates in 15
the control group (inoculated with AcNPV) and the test groups (inocul ated
wi th the reconbi nant bacul ovirus [includiqgg-the transfer vector:

AcNPV- Dual - HIN1/ HAl obtained in Exanple 1(3)] and the reconbi nant

bacul ovi rus [cont aOniﬁgptﬂn@sequemt dACNRY- w&NEAHINTAEA fludt Ot @khed i n

Ref erence Ex [ al_infectivit ter was
Convertod | ntahriedt b8l oMY BPuofls e dufik3n M Hrevitatht ¥

anal yzed by E[ukmnst@mby 0 Reb eﬂsarﬁeachSﬁ&Jl ot & ukrel Tkapan thtad}&6€n®eﬁﬂ] der| ng
its nmultipli] G. 1. 25 Effect

results are
vacci ne on str¥ %al IB@Pl BA® aFt8 uF%Qe’crt |t5ﬁ it tllﬁlcuﬁf‘[:ﬂ’én‘?at |5r”u§8?rﬁ§
survi val 5per3m|§fb@ theagontrol group (inoculated with AcNPV) and the
vacci ne groups (inocul ated vmth AcNPV- Dual - HIN1/HAI or AcNPV- CW- HIN1/ HA

full) were conpared* ddingTrofey £k B cadturandt Hasredufies Ehahddie in

FIG 2. Statéstig£ahn anal ¥sis s aBaht@FdRd tiehnd SHS ¥ h(Shvtaihfali tute
Japan, R 8.1). A significant level was 5% 4.12 Infectivity titer of virus
in lung I n tFgdufirhe i tACRPYeDURI SHSDREAHRY hetP BBeAn3sasheiilaied

i ntranuscul agiey/ o6t f@1k Nbegtd Widt ¥iki bRE Haibhenyi &asid anﬁ2=chgumfmlw@y day
6 after the infection was significantly inhibited (p=0.0009) conpared W th

the contPol Grleup ofi Kbeuriusd Wi the haNPwas veaewkates bynRekd-Milp in
whi ch AcNPV-Il3)5gHINL/ HA1 had been inocul ated intranuscularly, the
infectivity titer of the 5 virus in lung on the day 6 after the infection
was signifi chanitll EFEfeahs bvf edichprecoss)grsowpan ethfsativitiy giberp afh vivhagh

AcNPV- CW/- ],{:IJVI'& 9 {L/Hlﬁh?qﬁi%%en i nocul ated. 4.13 Survival period In the
cNP

group in whi / HA1 had been
The infectivity titers in the murine lung homogenates in

15 the control group (inoculated with AcNPV) and the test groups
(inoculated with the recombinant baculovirus [including the
transfer vector: AcNPV-Dual-HIN1/HAl obtained in Example 1(3)]
and the recombinant baculovirus [containing the vector: AcCNPV-
CMV~HIN1/HA full obtained in Reference Example 1)) were compared.

20 Each viral infectivity titer was converted into logarithm. The
therapeutic effect among the groups was analyzed by Tukey test
(Release 8.1, SAS Institute Japan Ltd) considering its
mualtiplicity.

The results are shown in FIG. 1.

25 Effect of each vaccine on survival period after the infection

with influenza virus

The survival periods in the control group (inoculated with
AcNPV) and the vaccine groups (inoculated with AcCNPV-Dual-
HIN1/HALl or AcNPV-CMV-HIN1/HA full) were compared using log rank

30 test, and the results are shown in FIG. 2.

Statistical analysis was performed using SAS system (SAS
Institute Japan,R.8.1). A significant level was 5%.
4.12 Infectivity titer of virus in lung

In the group in which AcNPV-Dual-HIN1/HAl had been

35 inoculated intramuscularly, the infectivity titer of the virus in



10 inocul ated intramuscularly, the survival period was significantly

prol onged (p=0.0031) conpared with the control group (inoculated wth
AcNPV). Meanwhile, the survival period in the group in which

AcCNPV- CW- HIN1/ HA full had been inocul ated was not significantly different
(p=0.7851) fromthat in the control groupgz-noculated 15 with AcNPV). The
survival period in the group in which AcNPV- Dual - HIN1/ HAI had been

i nocul at ed i ﬁatmancusdllﬂealdlay ot tegd g.'hiaf inﬁ&mﬂgonpwabomdﬂlmﬁtm@mmmar ed

with the gro h_AcNP had peen i clat . In
this eval uat rgnb 2%/05 %Ofnﬁ%r?r%/u‘%le & yrﬁ:rﬁqliugﬁglép P 158 g n| a and
di es. Thus, A¢NRANn bHespdciileat ed thatgzg;nm\mh ﬂrﬁldrhechPUFDﬁalJHJlegAﬂ\ﬂSad
inhibited to_reduce t of nouse fr neum)nl a n | ati ng
ACNPV: Dusal - PR HA T St RS e e Laf SR ads FonoE et &

vacci ne ant i garud rn.@nmlﬁﬁgomi)lt’lwltda%6baﬁtél€)\ﬁhreuinﬁécﬁﬂﬁ1 Riags engnifmeantign in
i nsect cells, qf{h& 9 cells were cultured at 3 x 106 cells per_ well in a
12-wel | pl at&? FalBFOWIR GRIPREPSSHGR /RE‘RWE%E%IMPHW ACNEV-CMV~

AcNPV- Dual - HBREY Har £ACNPYaduslenHINSLEA +Qbt ai ned in Exanple 2 or the wild
type bacul ovirus, AcNPV-WI as the control were infected 30 at infection

mul tiplicity*of AeUEVal M2 3 to 4 days, the culture supernatant was

removed, the plat eryage gRses irhrvﬁ'ﬁch' HESpy Whid - F—f%@l/ﬁm HdieBeln2 m per
wel | of Leanuli solution (Tris- hydrochloride pH 6.8, 2% SDS, 10% gl ycerol,

0.1% br éﬁnpWémulaﬁﬁée}n@m%qwﬁglz%@W@V@btﬂﬁaﬁi@d was augnificently
conpl etely 33-d1¢sgebinepcs!dcsi) Them &S ¢ Q'écﬁ& %ﬁ %0(1&6E%Q%SS
ctro or t he

and -63- electrop oresed on SDS- PAI fter t si's,
prot ei n was WitdndCHFY &d Biﬁﬂ@WmWDFth@ﬁbr“aneal( Iperdbill dn-the gnopbi éo YWhrigin

2ce (Suppl i od Foa et iy AR, RELLRAE beth AIERSbE% addn e Rl i clnblp
hours. West eldflelrenti fig=0 WS 1peffam mEidatbyLnt Inhefcc)d»ritnmmgrpupc(aﬂmcellafé@
e ot Lo WCRaUEP PERL LS AT AlE, P 58 LEpla"BE YR b
nonocl onal &ukilbydy1 (KAl pladeebn omdGingredasnt henpcduranryyamis body, 10 and
then incubat Fj\.%n\al_mfg_gan P}Ir (%Jtr‘loﬂolng'gg | agLOq%%tjl néc‘:rﬁpné)ruesdewi%g the group in
which AcCNPV-CMV-HIN1/HA full had been inoculated.
In this evaluation system, the mouse causes influenza virus
20 pneumonia and dies. Thus, it can be speculated that growth of the
virus in Iung was inhibited to reduce the death of mouse from the

pneumonia by inoculating AcNPV-Dual-HIN1/HA1l intramuscularly.

[Example 5] Expression test of vaccine antigen from recombinant
25 baculovirus of the present invention in insect cells
The Sf-9 cells were cultured at 3 x 10° cells per well in a
12-well plate, and baculovirus particles of AcNPV-Dual-PbCSP,
AcNPV-Dual-HSP65 or AcNPV-Dual-HINLl/HAL obtained in Example 2 or
the wild type baculovirus, AcNPV-WT as the control were infected
30 at infection multiplicity of about 5. After 3 to 4 days, the
culture supernatant was removed, the plate was rinsed three times
with PBS, and then 0.2 mL per well of Leamuli solution (Tris-
hydrochloride pH 6.8, 2% SDS, 10% glycerol, 0.1% bromophenol
blue) containing 2% 2-mercaptoethanol was added to completely

35 lyse the cells. The sample was boiled at 95°C for 5 minutes, and



(H+L) anti body as the second anti body (supplied fromVector). Further, an
avidin | abel ed al kali ne phosphat ase (supplied from G BCO BRL) was added
and a color was devel oped with NBT/BCI P (supplied from G BCO BRL) to
detect bands of the protein. 15 The results are shown in FIG 3. FIG 3
shows Western blotting anal ysis show ng thg- expression of the fusion
antigen of the influenza virus HA gene, the M tubercul osis Hsp65 gene and
the mal ari a paeasrdghcCeBegens SHS—@@(GEhe Afeeanbheasiedtrapsbessecttae in the

r econbi nant 200€acu QVi r.us |$ ect IIs %n the fi %r? the | ane |
Choon et LBROEEE s kednpTertih e B8 b A HermPRutPv i oL i T ane 2
shows bands &nom idie ﬁmmonbll@ﬁrebaaudiMddlﬁn@AﬁélE\@MmﬁaN&#Hﬁduﬂexisﬂnghi ch

the infl uenZﬁPw rustF gene was inserted under. the dual pronoters of the
present inve RS AReP P ITHhERE { FPrisddras P ORe Wi | d type

bacul ovi rsus fMP\ée%caﬁ_h@ol a@ﬁd‘1 SQQV\@Ct Egrbf@qﬁj somﬁél,ﬁce&ﬁcgm{i%

bacul ovi rus (AcNPV-Dual - Hsp65) | ubercu osis Hspb5 gene was

i nserted und¥®s (RRETGEREY BY okt §P§16‘F11’éﬁhé)r§’rc€§éﬁ? i ApenteBpranchdo| Wakcts

shows the bapds piFt@inbhersh 1the! ¥REo DACI OVinEUS + EAGNRY Whkn ea&wv%rh@ne 6
shows 30 the bands from the reconbi nant bacul ovirus (AcNPV-Dual - PbCSP) in

whi ch the netad iReefatasnseesd yafelnpbatiederisd anwerse RetduBlAG promot er s
f th
of the presepnddi%eti QhtiéSay Q%wgipg%% ﬁdn@rﬁ%m%r Oéuct Ofpﬁlﬁa&g aﬁtﬂw

the band corresponding to the ex usi o nnunoge
35 foreil§n amd ghengéneuimid-d vd thps4byeier-ilebobsergad: iant heous-19G

reconbi nant hagul g &Héaggra{@hguag pro tel%a ?gg,@epﬁq%dt Q%mﬁp@e crdgne were

fused and expresse unde ers resent 1 nvention.
Fromthis, iRutdsrhbean fdihin ﬂlabdleedhaetlkdianienphmmas%(‘aupplm &mbmgen

gene and th 4B§E2ew%; nq gggd an( O%Xe’ragrié?\( %ﬁpegcgﬁ%#m}ﬁ?l | s.

[ Exanpl e 6] pressi vacci ne anti
bacul ovi rus ((sﬁlptphéeprﬁ:scathJ]BmeBRL pntd @eneomeabadds Hep@Becptdsemer e i nf ect ed

Wi th ACE'EV' Dual - 655: or . ACNPY- as, the control at an infection
multiplicity of a i § fre shown in . 3.

FIG. 3 shows Western blotting analysis showing the
expression of the fusion antigen of the influenza virus HA gene,
the M. tuberculosis Hsp65 gene and the malaria parasite CSP gene
from the recombinant transfer vector in the recombinant

20 baculovirus in the insect cells. In the figure, the lane 1 shows
the bands from the wild type baculovirus {AcNPV-WT), the lane 2
shows bands from the recombinant baculovirus (AcNPV-Dual-
HIN1/HAl) in which the influenza virus HA gene was inserted under
the dual promoters of the present invention, the lane 3 shows the

25 bands from the wild type baculovirus (AcNPV-WT), the lane 4 shows
the bands from the recombinant baculovirus (AcNPV-Dual-Hsp65) in
which the M. tuberculosis Hsp65 gene was inserted under the dual
promoters of the present ilnvention, the lane 5 shows the hands
from the wild type baculovirus (AcNPV-WT), and the lane 6 shows

30 the bands from the recombinant baculovirus (AcNPV-Dual-PbCSP) in
which the malaria parasite CSP gene was inserted under the dual
promoters of the present invention.

As shown in the lanes 2, 4 and 6 in the figure, the band
corresponding to the expressed fusicn product of the immunogenic

35 foreign antigen gene and the gp64 gene is observed in the



24 hours, the culture supernatant was renoved, the plate was rinsed three
times with PBS, and then an acetone ethanol solution (7:3) cooled at -20C
was added to fix the cells at -20C for 5 15 m nutes. The bl ocki ng was
performed at roomtenperature by adding 5% normal goat serum (supplied
from Sigma). Subsequently, a nouse anti-Hp65 anti body (Yoshida et al.,
Vacci ne 2005) as the primary antibody and then the FI TC | abel ed goat

anti - nouse | IS DN pacutridatisafd Vinbclhateel. aThigereachnedané| te webé

d d und f I d
etected un gé%é;‘rv%%&kﬁgné&;{rrgdt‘%?ﬁp%%gﬁ iR F BER R, S pr%{n\ggr?gs aé?ﬁﬁ%“ ture

1 x 107 cell or ce ture, and ed W t he
bacul ovi r us ppssdntcliegenAcdiPV- Dual - HLIN1/ HAI or AcNPV- CW- HIN1/ HA ful | or

AcNPV-WI as the ¢ le at an |nfe%t|on |tl |ICI§¥ of abloutu 5. 25 After 2
hours, the cul ture super nat’an‘f Wa's rgﬁ’o% b s T Rggﬁnjﬁw ee

times w th HBS:eJagnd ahhégetd heereekbhg mmeg];mﬂ tguhedcam be Faspadatin dxplressed
cont ai ni ng met i,oni.ne and cysteine (mediumin which 10% FBS di al yzed
agai nst PBS Was r?d&é‘ﬁ ?g ‘ficﬁ ecco's Modified Eagle nmedium (Invitrogen))
for 3 hours. An isotope 30 | abel ed rret hi oni ne and cystei ne sol ution

(TRANS35S- LABEL MP  Bionedicals, Inc.) was added at a final concentration 5
G/ml. Afte™3PPREUPS, E%EP@S@&PPUF%S%@%W@&%H% S geBnbven, TeFREHPEEE  was

rinsed threayddulewitibhoPBSe andsthen: ks tashl sn Weiadiysed with 0.5 ni of
RI PA buffer (1% Sodi um deoxycholate, 1% Triton X 35 100, 0.1% SDS, 10 nM

Tris- HCAPpH 7. 5]) HePORaRELES Siars dnivrbed o6.ths AGNPYE-Rial SH@68 . t oF Prd®¥rn
A- Sephar ose v@—a@BtﬁEh&Brﬁ@é‘d@htCéﬁriﬁfecél%n"‘ﬁh% O;Sﬂecl% BB fpQR the Amuse

infected with influenza virus been absorbed i n advance, and i ncubated
on ice for Z4héguss. e %’Cﬁlif@rsv@%rmmédwsﬂrwaﬂithhﬁl et fvier

A 59! i a5 R0l A0 20, 2pEE T CaRl RRLRANO|a iR Sna0ERMndI" %x%%gﬂkfter

was boiled "at 95C for 5 m nutes, and ctrophore
t he el ect roriﬁorSéscslel@tgeIZOf/@s:va# |add;adatnzl fihe theotelbs redact2edC fwirt B t he

ngjl gOd:yL F ég%%g%gﬁ%h}%ybﬁg(%]ﬁe ce ?g?ﬂg%f %B%)'I&u‘ t 15aor escencg A:d[dqﬁlgl ed

anti body shéw ngrinhe @i assumn(mpnmwrbmbmgmﬂ Josi Subsequently, a mouse
anti-Hsp65 antibody (Yoshida et al., Vaccine 2005) as the primary
antibody and then the FITC-labeled goat anti-mouse IgG (H+L) were
added and incubated. The reacted cells were detected under a

20 fluorescence microscope.

HepG2 cells were also cultured 1 x 107 cells per 100 mm
plate for cell culture, and infected with the baculovirus
particles, AchNPV-Dual-HIN1/HAl or AcNPV-CMV-HIN1/HA full or
ACNPV-WT as the control at an infection multiplicity of about 5.

25 After 2 hours, the culture supernatant was removed, the plate was
rinsed three times with PBS, and then the cells were cultured in
the medium not containing methionine and cysteine (medium in
which 10% FBS dialyzed against PBS was added to Dulbecco's
Modified Eagle medium {(Invitrogen)) for 3 hours. 2An isotope-

30 labeled methionine and cysteine soluticon (TRANS35S-LABEL MP
Biomedicals, Inc.) was added at a final concentration 5 uCi/mL.
After 12 hours, the culture supernatant was remcoved, the plate
was rinsed three times with PBS, and then the cells were lysed
with 0.5 mL of RIPA buffer (1% Sodium deoxycholate, 1% Triton X-

35 100, 0.1% SDS, 10 mM Tris-HCl[pH 7.5]) to make a sample. The



Hsp65 gene in the reconbinant baculovirus in Hep& cells. FIG 4 (B) shows
the case in which the wld type baculovirus was added to Hep& cells. 15
As is evident from(A) in the figure, it is found that the reconbinant
bacul ovirus using the transfer vector with the dual pronoters of the
present invention can express the objecting- antigen in the manmal i an
cells. This suggests that when adm nistered to the manmal 20 i ncl udi ng
human bei ngssamnike recordidadnto Famdledni & uSepradseedl {4 nPhshearts parnaat
transfer vector ,of .t pt nt.jnvention invades, intao.the mal i an _cell s,
the mammal | acprredt dhel SEEEE e Tk P PGEReeq o SPETR P ER BER gene
and the gp64dhgirimeecr ebbuseediin adveansanmmid dncaphted tan iiRBuEert hencaggui red

immunity. 2 | G_5.shows i napreci pi tation_analysis of the expression
of the fusi g%*l‘:%n‘i*’urd?éﬁri HOP AT R EHATE EHRURG LR (M ST wikPERu L hesoLution
influenzad vicwstddhiagt bgen-genaptosthacsl pRisakededndele shepdyakas poanaser s
in the mammal jan .cells. In the figure, the lane 1 shows the wld t&lp;__e

65

bacul ovi r us FANPY- 55,5 tHeUtgRe & FoWSLERBLERSSC ORDE B ahPS HHEH- o

( ACNPV- CW- HiNL /diBcleibbhoids Wi ehet B61 Wi lawenda mid useHprattigern gesg was
i ncorporated under the CW_ pronoter, and the |ane 3 shows the reconbi nant

bacul ovi r us WA NBG- BOEPHENHEEARR teGtethityh abReradkadFaRAY - vi rus HA anti gen

gene was i ncor por agd aufuses M tdhotheigpbd:gene,ands express 35 under the
dual pronoter. -66- In the reconbi nant bacul ovirus (AcNPV- CW-HLNL/ HA full)

i n whi ch®t he infl defzadvil flssiMsatbegenl ermtaiasdi vicer paratfddounsancet he
CW pronot er; 4 shhgn f SSRPIRANG ' “uaky, t%bgll 5N

whi ch the infl uer?za I\lli rus HA ant?gggﬁ%%\r?gr%ggié?ﬁ%ﬁ%o%t e toéz‘@é)gjégvm th
the gp64 gedEP&SdIeRprEssthenderomhinanydacpi.oniter sin HeplGg evldent that the

protein which spegifi cgl W) & ;tay[ %%Sép&%aﬁ’?‘?gw h’?é Qﬂl%d ty’pgh i nfluenza

virus, i.e., the protein includi en was new y-synt hesi zed in
Hep& cel | aculoFivns t4is addedi sotiepfghtceithat t he reconbi nant bacul ovi rus

of the pgesent inyentiLop, explesses YA¢ apthgen protein gncoded by v the
recombinant baculovirus using the transfer vector with the dual
promoters of the present invention can express the objective
antigen in the mammalian cells.
This suggests that when administered to the mammal
20 including human beings, the recombinant baculovirus produced from
the recombinant transfer vector of the present invention invades
into the mammalian cells, the mammalian promoter is operated, and
the objective foreign antigen gene and the gp64 gene are fused in
the mammalian cells to induce the acquired immunity.
25 FIG. 5 shows immuncprecipitation analysis of the expression
. of the fusion antigen in the recombinant baculovirus in which the
influenza virus HA antigen gene was incorporated under the dual
promoters in the mammalian cells. In the figure, the lane 1 shows
the wild type baculovirus (AcNPV-WT), the lane 2 shows the
30 recombinant baculovirus (AcNPV-CMV-HIN1/HA full) in which the
influenza virus HA antigen gene was incorporated under the CMV
promoter, and the lane 3 shows the recombinant baculovirus
(ACNPV-Dual-HIN1/HA1) in which the influenza virus HA antigen
gene was incorporated to fuse with the gpé4 gene and express

35 under the dual promoter.



t he desired i mmunogenic foreign antigen gene even in the mammlian cells,
and that when the reconbinant virus is admnistered to the mamal s

i ncl udi ng human beings, with the 15 expression of the fusion antigen in
human cells, the acquired immunity specific for the antigen can be induced.
[ Exanple 7] ldentification test of fusionemtigen in vaccine antigen
presented on viral particle (virion) of reconbinant 20 bacul ovirus of the
present invention ¥ thogscenbsharihdiroylpusred ndentPVatMerH ol /A wlbf imhe

bacul ovi rus 5ﬂcﬂ : - PhCSP

AGKPV- Dual - Phesp! (2 é@?ggg%y%ltfrﬁgg%{t s LFJ;%CESH‘B SR AT RM g e

sol ution (2xth@a§ﬂédd@motah|@miwa® rbemm@nuhﬁdbatugﬁﬁrmnw(ZENBVﬂmeues and
el ectrophoreg W Al t the _electrpophoresis, the rotelns
wer e transfer?@ ont oo'lﬁh gégzl?h H’g;‘é% % 'mTSBi f[‘g 2548 PPRY ¥3%om
MI1iporé) abmbdipmaieted MSfuqmemflmhn’Ehie bgpac:mg’ehsl @@ité’)@r@@bﬁﬂd@r ltnebl ock
ace (supplied fraom n Phar naceut.i cal at_4C for

hours. The 30'%fedt&Md BFﬁtfﬁhdﬁwﬁgl ??d?ﬁﬂﬂtﬁﬁ ?¥E¢Q%ﬂIwgﬁFHgs?ﬁ?iﬁéﬁﬁﬁﬁy
The nenbraneedaramhiieh the sdmal 1paeEt&d Grithot 8FDSehad aeen, iranskeered
was incubated wi th the use anti - FLAG nonocl onal . anti body (supplled from
Si gma) as trﬁfﬁgqlﬁaﬁycéﬂ Phbdye Hhgaphgen WReuBaYEY Sitheehacsi Bt thPFabel ed
goat anti-nusesl.gG (H+L) 35 anti body as the second anti body (supplied from
Vector). Further, -67- avidin-I|abeled al kaline phosphatase (supplied from

G BCO BRP) was addsi &AdSt het ddl dholat devad SPEdTAF PO MBIV BERPU S TS ed
from G BCOfRlthet grg%&@tzrﬁ%&@%oﬁf&ﬂ%s%%t %h@ aJ{fgernef;%’célﬁr&c%HQ&“b:{;n

FIG 6. 5 FIG 6 shows the Western blotting anal ysi s show ng expressi on
of the mal arif® EspigedelPHCSP)ifnterrslaf uaaltlﬁamtg@eeweaf lltl h‘@her econbi nant

bacul ovi rus n@ﬁﬁl&éﬁ”&éﬁf‘sr%%@t”@h&@%hér{%ﬂéff%co&{ﬁ © viBubhgs Tloure, the

| ane 1 shows the wld type bacul ovirus ane oms the reconbi nant
bacul ovi r us a¥Hd81FEBRSE Heo Thet Pamsd ks Jmexludnng nbgere Fh)euhes PbCS™®: dhei gen

gene vags| NSepledes PASE e AbA oy O g, TARR) |an 181 0BRL el Jibgal ane 3

shows t I nan ovirus nma rom rans Vec whi ch
immunity specific for the antigen can be lnduced

[Example 7] Identification test of fusion antigen in vaccine
antigen presented on viral particle (virion) of recombinant

20 baculovirus of the present invention

To 0.005 mL of each virus concentration solution of the

baculovirus particles, AcCNPV-WT, AcNPV-CMV-PbCSP, AcNPV-PhCSPsurf
or AcNPV-Dual-PbCSP collected by ultracentrifuge, 0.005 mL of
Leamuli solution (2x) was added, which was then boiled at 95°C for

25 5 minutes, and electrophoresed on 6% SDS-PAGE. After the
electrophoresis, the proteins were transferred onto the PVDF
membrane (Immobilon-P supplied f£from Millipore) and blocking was
performed by immersing the membrane in block ace (supplied from
Dai Nippon Pharmaceutical Co., Ltd.) at 4°C for 12 hours. The

30 Western blotting was performed by the following procedure. The
membrane to which the viral particle proteins had been
transferred was incubated with the mouse anti-FLAG monoclonal
antibody (supplied from Sigma} as the primary antibody, and then
incubated with the biotin-labeled goat anti-mouse IgG (H+L)

35 antibody as the second antibody (supplied from Vector). Further,



the PbCSP antigen gene was inserted to fuse with the gp64 gene and express
under the control of the bacul ovirus polyhedrin 15 pronoter, and the | ane 4
shows the reconbi nant bacul ovirus nade fromthe transfer vector in which
the PbCSP antigen gene was inserted to fuse with the gp64 gene and express
under the control of the dual pronoters..ghhe bacul oviruses were

el ectrophoresed and the expression product of the fused PbCSP gene and
gp64 gene wasvmdihﬂhmbnﬂeﬂl&Kkaﬂ%nesbhmapmatddma bappsléﬁeﬁrim4GIch ~BRL) was

AcNPV- PbCSP NPV th t ch cated the
p?esence ofsu(ﬁ(%e faﬁlsc,il SRt Ogrer‘i"a\ﬁa evﬁ%a‘?ﬁ‘?edf %éégnﬁsqb’%&wglgﬁﬁp PPal

particles. 25IE30-BRIQYof doradixaapbe 4t tHe pFoteund that in the
reconbi nant bacul ayi r us ﬁr oduced fromthe reconbl nant transfer vector of

the present inventidh He TBxpresdiosn pRobitfet fof the fused gp64 gene to

the desirsed i munagenic shewei g gRRE AL DS LRI S8Rl yEDs tRWiagonkd nant
viral particles. 30 Exanple 8: Sustained gene e essi on by exchange of
pr onot er 1)e’§lﬁetsénlﬁ€d°6e1ﬁ'ée SBPELE| OFF W“@x&ﬁ‘éﬁg@ o FPEnBLERL IRREGFEERS t O

identify whejheahe hechREoHM#ALLYLT USuSYelRl PSom LG %hbaeﬂn%ft%ﬁbﬁ&' n
cultured cells, HeLa cells were 35 infected with AcNPV- CP- HLN1/

ACNPV- CAP- HIYGTHAR. of Adrepvigure sgtheHimee HAl shaxrd thisewahd | gaae @%sﬁ&@;rm
denti f 104
was identifiggh 1TR8 selhSys weréeﬁﬁ@ﬁaa& %agélg%sokr%ﬁgzﬁ r% tgwx

cells/well, and then Infecte Vi rus whi ch was
adher ed1for t@@éfﬁ@uvecf&rbgeqwém:hytmehé?hﬁsﬁ’usnmrr arepecdad r omserted| |

culture 5 s BALA0! oo 1t Rg ¢EL! dﬁﬁ@%ﬁaﬁ“ @?gcdﬁ t%%Ti%bfts%OWSTﬁ?e

cells were collecte ti me, an
per f or med wineeomhénant rmté@vRMAsasadmefrtoelnphatEmﬂegr veetqorijremwhitidl _FOL

(5" - GA&TGAW%&& uence; N% d ) he pri mer
HaL RO (5 B Y dnsseren SRy ingS S B
anpl i fi ed DiAdwespaesd yredromhel e@xwmﬂh@lfeshs bad\Slcﬁrlﬂ:ﬁSUi)tblyﬁehﬂ‘lﬁXpr ession

i r n
\é\ﬁﬁvgfteg%' Fi edm'o egl lar% rt%e 1aX862 sit?oownsf It{'xg Qgcomrl)lnant b%l \;J_Orrlr:x%t renade(-: an be

from the transfer vector in which the PbCSP antigen gene was
inserted to fuse with the gp64 gene and express under the control
of the dual promoters. The baculoviruses were electrophoresed and
the expression product of the fused PbCSP gene and gp64 gene was

20 identified.

As shown in the lanes 3 and 4, for AcCNPV-PbCSPsurf and
AcNPV-Dual-PbCSP, the strong band which indicated the presence of
the fusion antigen was identified in the recombinant viral
particles.

25 This way, from Example 7, it is found that in the
recombinant baculovirus produced from the recombinant transfer
vector of the present invention, the expression product of the
fused gp64 gene to the desired immunogenic foreign gene can be
present in the recombinant wviral particles.

30
Example 8: Sustained gene expression by exchange of promoter
1) Sustained gene expression by exchange of promoter

In order to identify whether the recombinant virus sustains
the antigen expression in cultured cells, Hela cells were

35 infected with AcNPV-CP-HINLl/HAl, AcNPV-CAP-HIN1/HAl or AcNPV-CU-



anot her eukaryotic pronoter with respect to the reconbi nant bacul ovirus of
the present invention. 15 FIG 7 shows the results of detecting the gene
expression in HelLa cells by RT-PCR M represents DNA markers for

el ectrophoresis. Sanples are as follows: 1. RNA fromcells infected with
wild type virus at MO =10; 2. RNA fromcelgl-s infected with wld type virus
at MO =20; 20 3. RNA fromcells infected with wild type virus at MJ =100;
4. RNA from B8R SAInf ectlethei ait IAENPY R 44END/ WA afeMOIEEEA; The BAALS rom

cel | i nf ect i NRPV- CP- HIN 0 RNA from cel l.s
i octed wi (RGNS EH HINTI Tt R0 L0, “RAA (PONPLEPTE FReEIY
Wi t h AcNPV- CLAf#dNEHAL tat tAdwhlis 35 Boz-RMA fzoomwel | véh 3l i eebeﬂdmmh for

AcNPV- CU- HIN1/ HAl . at fromcells infect W th
AcNPV- CU- HLNTTHAI k%ilff‘@élen%}@ 2P e TEN e cral et culture

AcNPV- CAB- Hmmd:beuhtahtmmdothe te11RNfedd ileal-bs imfactieduphtdr. The
Ac NPV- CAP- HlN]# HAl at MO =20; _and 30 12. RNA fromcells infected with

ACNPV- CAP- HIFR 4SAee #o1 Laded wifkB SipRyl @%BN%W%&}@&&W% t RFePER N6 |

one day, 4 dmsan@d’widlyshafd@iabhes imizeak Qﬂe R LEigd B BRRER
and anplified DNA was el ectrophoresed. 35 Exanple 9: Antibody titer and
cel lular i mifHi-EPLi Aducer’ Pﬁ%@ﬁcw@fﬂrt?’l géﬁe@é%fmﬁ)l FERt TRiNQss 54) and

Vacci ne i nociedtir@hef 801 Uidon 501G&@ﬁsﬂmﬁt6@@z&cmws(sE&[zex\{@&ms&ét [gn vas
i noculated to BALB/c female mice three tines at three week 5 intervals. An

i nocul at8d d¥¥%e Sdas prieparedibied. Pianagoayalwsmd @@p@ﬁqch@on@r@sxs 108

pfu/ body of a viruysg amupt foryd nl scl e.
The wild type virus (ACN_PV- Sh Elg%u%g%ls sur?‘hg%)%ﬁﬂe alélt a%llﬂ %ér%l ogy
316: 161-70 tYPE§93¥0@f13A@JN@VtD@§I tm@w waremp hee otad bes coheentastitne. 10 2.

Anat oy of g %%h% e é?yeo% BEB%Q@& Zaqnt pe%%dgf%s tt%ht L o506 a8t

i nuni zat i on, serum-an een viere re e nouse. he serum
was used forbalméswtrlmg stheheppcesent amviehodyntiter and

15 FIG. 7 shows the results of detecting the gene expression
in HeLa cells by RT-PCR. M represents DNA markers for
electrophoresis. Samples are as follows:
RNA from cells infected with wild type wvirus at MOI=10;
RNA from cells infected with wild type virus at MOI=20;
RNA from cells infected with wild type virus at MOI=100;
RNA from cells infected with AcCNPV-CP-HINLl/HAl at MOI=10;
from cells infected with AcNPV-CP-HIN1/HALl at MOI=20;
RNA from cells infected with AcNPV-CP-HIN1/HAl at MOI=100;
RNA from cells infected with AcNPV-CU-H1N1/HAl at MOI=10;
RNA from cells infected with AcNPV-CU-HINI/HAI at MOI=20;
RNA from cells infected with ACNPV-CU-HIN1l/HAl at MOI=100;
10. RNA from cells infected with AcNPV-CAP-HIN1/HA1l at MOI=10;
11. RNA from cells infected with AcNPV-CAP-HIN1/HALl at MOI=20;

20

25

L= v B N - TR & 1 N 1 S T
b=

and

30 12. RNA from cells infected with AcNPV-CAP-HIN1/HA1l at MOI=100.
The sample was collected with time 0 hour, one day, 4 days and 7
days after the infection, was amplified by RT-PCR, and amplified

DNA was electrophoresed.

35 Example 9: Antibody titer and cellular immunity induced by PbCSP



the spleen was used for ELISPOT assay. 15 3. Measurenent of antibody titers
The anti body titer was neasured by ELISA using a plate on which a PbCSP
reconbi nant protein forcibly expressed in Escherichia coli and
purified/recovered had been i mobilized. The ELISA was perfornmed according
to the standard nmethods. As a 20 result, -a@st-hough no increase of the

anti body titer was identified in groups in which no virus had been

i nocul at ed o?n?%ﬁ?QMqﬂﬁoﬂpﬁeanthiﬁ§Shad been i nocul ated, the increase of the

speci fic antibaogy..itet 8oL e identified in the group in which
AcNPV- PbCSPsurf Cr?ald bee?l %%upat ed and the group in which

AcNPV- Dual - PbCSP hadscREiggenti tioe deaoebindmt FtiGus8 fot gGamitnialtddy wad er s
speci fic for; PHCSP ez n at:on roup,.the w pe. virus

i nocul ation &?oup,teﬁekg éﬁg%qb E% SUrtihé rF%tl ‘bf%hﬁgﬁﬁ% %?

ACNPV- Dua@l - PSR vailsoc Ulatinonula oep duse ahswpreﬁﬁie@.aEvalmamUmmdgf cel lul ar
i nmunity usi ELI SPOT assay, E erforned using spl een
cells from &g: lp%‘gr ngc? TRe b STé]r{% %gvaar %@ﬁea’ﬁﬁ%ie f%re prepared
and an apprnﬂmaﬁh@aﬂmaﬂaanjﬁct’&bﬂ @elé S:H&@& addetk I oTh | 1i13creeB- vHrus
(M11ipore) am no_ acid ue SYI PSAEKI. SEQ I D 35 NO, 53
known as a dﬁ%@pwg ezg%[’fp‘i:’ égﬁp%é’éf q@@@&lflﬁe‘%t%l WHECHO9Y 0318kad oL néty

cul tured ove;romghbr ﬁuxblsxemrlecsﬂﬂewarseeeltjeeﬂe@/a@s R Laraegk usi ng ELI SPOT
Mouse | EN-y ELI SPOT Set (BD Sciences), and a color was developed usi ng AEC

substrat® sét- CBB-SYentd¥)c® The cell nunber which had responded

specifically for the apukeepad éﬂac%ah%@aléﬂféé B¥cRBagkEd.NGreoh gEed spots.
As a result, no antigen specific cell could be identified in the group in

which no viiFISNigAELGH | ROy SETVR rans GIoLASNPYEPhCSmoYefl fEem Hdwn mouse .

i nocul at ed, mhat saPEHTwAP % de@BebEMnEEIS nBeERd %@Sé:tghﬂg:naﬁﬁiﬁéd i®er and
identified in the group in which AcNPV-Dual - been 10 i nocul at ed.

Thi s has deﬁﬁﬁsﬁ?é@%@‘ﬁﬁaNSAéNﬁvfE@ﬁSPPECSPSQﬁn nmor e S|gn|f|cantly i nduce
the cel{sl ary 'HHHE?#émﬁﬂ?%fAﬁNEWxﬁﬂgﬁp %%E. In FIG 9, the nunbers of
e

| FN-y-producing ¢ S speC|f|c or the epi tope of PbCSP in the
non-i nocul ati on gfdgpantheody titer was measured by ELISA using a plate on

which a PbCSP recombinant protein forcibly expressed in
Escherichia coli and purified/recovered had been immobilized. The
ELISA was performed according to the standard methods. As a

20 result, although no increase of the antibody titer was identified
in groups in which no virus had been inoculated or the wild type
virus had been inoculated, the increase of the specific antibody
titer could be identified in the group in which AcNPV-PbCSPsurf
had been inoculated and the group in which AcNPV-Dual-PbCSP had

25 Dbeen inoculated.

In FIG. 8, IgG antibedy titers specific for PbCSP in the
non-inoculation group, the wild type virus inoculation group, the
AcCNPV-PhCSPsurf inoculation group and the AcNPV-Dual-PhCSP
inoculation group are shown.

30 4. Evaluation of cellular immunity using ELISPOT assay

ELISPOT assay was performed using spleen cells from
immunized mice. The spleen cells from the mouse were prepared and
an appropriate number of the cells was added to MultiScreen-IP
(Millipore). A peptide (amino acid seguence: SYIPSAEKI SEQ ID

35 NO:53) known as a CD 8 epitope of PbCSP was added thereto, which



wild type virus inocul ation group, the AcNPV-PbCSPsurf 15 inocul ation group
and t he AcNPV-Dual - PbCSP i nocul ati on group are shown. Exanple 10: Test for
confirmng anti-virus effects of vaccine conprising a reconbi nant

bacul ovirus as an active ingredient 20 (Test for confirm ng effects of Me
reconbi nant bacul ovi rus) The Me reconbi nani. bacul ovi rus ( AcNPV- Dual - M2e)
in an anount of 3.4 x 108 PFU per nouse was inoculated in thigh nuscle
twice at twowaeethémterlraled Theemiightwersnbisafiaeh €ty wiHeh reaét i@nzas virus

Al PR8/ 34 by inogcul atjng.0.0 of solution containing 25 1000 TC D50 of
the virus | nPFartaid JHE RREREarPERet HETTT B SPUR T d BPndCtpaaTn. On 6

days after taediafealronast fevdligRranaseng edanbzedatd et YRY vesedRRyved,
and the arrl)u,ﬁ}%tl of virus_in the ung was detected using MDCK cells. As a

I
result, no i MiF (&hza "WPFESRGH dafeTaRRUAIE SPRCAFICHI e TPROENE ATEA IR h
ACNPV-Dus  3PadBiierAlifiBE SAMRdsuBngt bb MRS shBessane &f fesli@s nbn the
group in which the HAl reconbi nant %acul ovirus vacci ne (AcNPV-Dual -
HIN1/ HAl ) (13®E38°P0 sPRRLL perceidusey1fdee bidentifded| &t ddre srepe in whgeh

muscle. In f&Gyiks, i RhEAPU FMRRLY vYHIYSHATRMBYSphcyS-rabLer pddie 35
infection with influenza virus'in the PBS group, the AcNPV-Dual -71- Me

i nocul at i on Yrusipaaad -t et A BEA| readtk/cHaRLLAOReN altqﬁoﬂpleg&mm@lésgﬂ@mm.
Exanple 11. Stdig¥ @k iﬂﬁ%ﬁéﬂ ‘;@rﬁoﬂga%%@ﬂ vensl i 6641 PocapPhasmgegut i cal

cont ai ni ng HA1/ NC99 reco | ovitus 'as active conponen 1/ NC99
reconbi A@nt Bwmalgtedus ThAsNRYs DisthondalraREaofhait AcCNPY-RudDSIRED pen meese

was i nocul at .0.t.hi i.C i t.h _ a two, we inte I eks
after the fi%%n#ﬁ%ghggﬁﬁ%%%wfogﬁu%ig Tnad i t@éft E’ V\AEA‘F ﬁg?ﬁ?tf%%%\é@m rus
Al NewCal edoni a/ 20/99 f1y;. bnoctkd ahinhgre. 65 mN-6f pac&@tidg @elcenspédiiaig t he

virus at 1 T D5g in_a. nasal _cavity.. Three days after . .the infection, the
nouse was eu Qca%l%e ?Lle o Vs Ofeﬁ%@%ﬁ/d lé’n&%FhEO?hWO froRRr F-OR %beam)unt
was det ect edvillsli ngp&/Dekreeldnoculst o eptthip, BRe 18cNaV-PyeBRauyf rus coul d be
detecte95|r1£R%%% agioﬁcégodg %%d the AcNPV-Dual-PhCSP incculaticon group are

shown.

Example 10: Test for confirming anti-virus effects of vaccine
comprising a recombinant baculovirus as an active ingredient
20 (Test for confirming effects of M2e recombinant baculovirus)

The M2Ze recombinant baculovirus (AcNPV-Dual-M2e) in an
amount of 3.4 x 10° PFU per mouse was inoculated in thigh muscle
twice at two week interval. The mice were infected with influenza
virus A/PR8/34 by inoculating 0.005 mL. of solution containing

25 1000 TCIDss of the virus intranasally two weeks after the final
vaccine inoculation. On 6 days after the infection, the mice were
euthanized, the lung was removed, and the amount of virus in the
lung was detected using MDCK cells. As a result, nc influenza
virus could be detected in &ll mice incculated with AcNPV-Dual-

30 M2e. At the same time, this was the same effect as in the group
in which the HAl recombinant baculovirus vaccine (AcNPV-Dual-
HIN1/HALl) (1.0 x 10’ PruU per mouse) had been inoculated in the
thigh muscle.

In FIG. 10, intrapulmonary virus amounts 6 days after the

35 infection with influenza wvirus in the PBS group, the AcNPV-Dual-



i nocul ated with AcNPV-Dual - HLIN1/NC99. In FIG 11, the intrapul nonary virus
anmopunts 3 days after the infection with influenza virus in the PBS group,
the wild type virus (AcNPV-WI) inocul ation group, and the AcNPV-Dual 20
HA1/ NC99 i nocul ati on group are shown. SEQ I D NOS: 25 and 26 represent the
primers for identifying the expression of7iAcNPV- CP- HIN1/ HAl ,

AcNPV- CAP- HIN1/ HAI and AcNPV-CU-HIN1/HAI. SEQ ID NG 27 represent a peptide
known as a Cﬂ@eedim@@é-a@ﬁ.OHZEgr@b@SFandExah@l AcN2V - SuathH NI HAd e nitnicby Largion
specific antgI 9,?%(1 @1 ng on admnistration routes of pharnmaceuti cal
conposition i ning reconbl nant bacul ovirus as active conponent 30 HAl

r econbi nant bacul OVI rus (AcNPV-Dual - HIN1/HAI') at 2.0 x 107 PFU per nouse

was i nocul at terval b i nocul ating_0.005 niL of
the virus so u'?mpon r;uL b% Hg%oégrsw%ﬁggé Ying @Efv\épﬁb‘éﬁl%éﬁeﬁéj 8f05 nL of the
virus solsut i ptmmam@uttheamoemta(ﬂnhm@ompmm refpmbinget lcungv Or@b agl of
the virus solution 35 froma respiratory tract (through the respiratory
tract) and %tlv%(%’ﬂ’PQP?HB 0.05 mL of the virus solution in thigh nmuscle

(nuscul ar injecti cp1/NOW weekspafdner bhBe1LéTNals i(ReRYY abhLN.HAd /NEGSRlatvash,
an al veol ar wash and serum were col |l ected, and the expression of the

ant i body speti%i% 1100rpqtﬁ§qrnf“PH%‘?12‘@ﬁ/llP8§u@\ﬁ§e@ i dhdiohi BgscImmdvaRe i wedy

titer was measiWeedeB) EbESAAST M@ welthkat 8eE8- WL 3881 eXE S a8tatabn VOGS
cells infected with influenza virus A/PR/ 8/ 341 had been imobilized. The

ELI SA wa8 pddusendsi anfacedst ddibeInf tuenseaivdard hdldsddednsia/2®98 by t he
speci fic 19GnRANLROHY Wess et hi &ohdt bl BBHté%fPﬂ}]é Nl L PQY ' ”at' on

group, 10 the intratracheal vaccination group e I ntranuscu
vacci nat i on pO08FEIDin ipapt patilarcavibe. aﬁbﬂfbed@amaﬁﬁ@entthél ezmlfetqtlobe the

Strongly | ndueed {05t Dol ALEAL A6heal NRCeBLA Ol B GUD e LLKGH ARt e

antigen specific I'gG anti was a SO | nti A8 “ha and
t he al veol aNlmghamandt|Wﬁq)aiettﬁcue@rusiummsxamllmdyAmm wstndngl yo i nduced

Uhcel oot Ben AnEaE0R, YAREL ML A e Wec RV A BB Be LButNS: L0t rat racheal
inoculated with AcCNPV-Dual- HIN1/NC99.

In FIG. 11, the intrapulmonary virus amounts 3 days after
the infection with influenza virus in the PBS group, the wild
type virus (AcNPV-WT) inoculation group, and the AcNPV-Dual-

20 HA1/NC99 inoculation group are shown.

SEQ ID NOS:25 and 26 represent the primers for identifying
the expression of AcCNPV-CP-HIN1/HAl, AcNPV-CAP-HIN1/HA1l and
AcNPV-CU-HIN1/HAL.

SEQ ID NO:27 represent a peptide known as a CD8 epitope of

25  PbCSP.

Example 12. Study for identifying specific antibody depending on
administration routes of pharmaceutical composition containing
recombinant baculovirus as active component

30 HAl recombinant baculovirus (AcNPV-Dual-HIN1/HALl) at 2.0 x
107 PFU per mouse was inoculated twice with a two week interval by
inoculating 0.005 ml, of the virus solution in both noses {nasal
drop), inoculating 0.05 mL of the virus solution from the nose
(rhinovaccination), inoculating 0.05 mL of the virus solution

35 from a respiratory tract {through the respiratery tract) and



production of antigen specific IgA antibody was also identified in the

al veol ar wash. In FIG 12, the results of ELISA neasuring the IgG anti body
20 specific for influenza virus in the blood in the nasal drop group, the
rhi novacci nation group, the intratracheal vaccination group and the

i ntranuscul ar vacci nation group are showm.72-n FIG 13, the results of ELISA
measuring the 1gG and IgA antibodies specific for influenza virus in the
nasal wash ahBo¢heEting §|. Qeollarofwdbh Virtheqlagabndiophjobupusche

r hi novacci natj r : [ntr I inati r .t he

i ntranuscul agﬁl@ga%%ér%gltap 8%58?%%};5 a?&é(g S %\;\?{% aég‘%%p% fg’.ﬁagt %%lelo%%lw’ a

i denti fyi ng Béfaltveistependihgedrr3@asinami steram wars autldecatdphardabeut i cal

conposi tion ining .reconbi.nant bacul qvirus_as, active conponent HAL

r econmbi nant %}g%}'{ﬁaéosr\%o?l ugf(%éﬁi\lﬁ\ﬁtlﬁﬁgﬁyl—ﬁ%ﬁ%—%c) %SF %1% %Pf\ifﬁlfzﬁﬁ)“ﬁgr YABuse
was i nocd atbderttiifdedu thea ahtwObade k iitetre vial méysuridde badpi 188 tusdingoa rout e
of nasal dro r hi.novaccj nation, through 35 the respiratory tract. or
nuscul ar i nj @Cet‘ﬁeoﬁ:.o V&bcb\eaéksexiﬁagg ¢ gmc'f%-cefﬁﬁajrn"?ﬁﬁ?gi ggiﬂé’)n%n e FBuse
was i nfect edvishidh A/BR/BERZA NET BSen AlRRI134cBY iTHeC . ash Ngh ) B ofthe dfirA
solution containing the, virus at 1000TCID50 in the nasal cavity. Three

days after t#HECHIFEE VO THEIARL e RIF wals ®ITcsdtEd, tse FRES1EFEelIG he 5

infection, tdhfrilbeag was i@mMedeqand §NRd FLOAPHALDARLYSvYEEYSat B3P YRbupas
detected using MDCK cells. As a result, the virus anount in the nasal

cavity 30daydiCafifdratRachefle BrehnNeECn Caiviik abflythie dadaamipct s
rhi novacci natd n@touR @lid.Nern IhakLagheatny a6l Baky I AR tiried to

Furthernore, in the 10 intratracheal vaccination group, the intrapul nonary
vi rus anountPe GtFapglaf irduasie inntlee tirdrakaschedlcagaivaiidet @eauron |imit

The virus amaoetasrh TR st ear oy g SR D el Aele Lo ed
i nfluenza viiughennesel neesdl adflophgralygolarbwesle, rdridndvaperhitilenr. gkbep,
L a3 Al AL, 0 ATl e ILARISEILAS YosSRoRY
group. Furthermore, in the intratracheal vaccination group, the
production of antigen specific IgA antibody was also identified
in the alveolar wash.
In FIG. 12, the results of ELISA measuring the IgG antibody
20 specific for influenza virus in the blood in the nasal drop group,
the rhinovaccination group, the intratracheal vaccination group
and the intramuscular vaccination group are shown.
In FIG. 13, the results of ELISA measuring the IgG and IgA
antibodies specific for influenza wvirus in the nasal wash and the
25 alveolar wash in the nasal drop group, the rhinovaccination group,
the intratracheal vaccination group and the intramuscular

vaccination group are shown.

Example 13. Study for identifying effects depending on
30 administration routes of pharmaceutical composition containing
recombinant baculovirus as active component
HAl recombinant baculovirus (AcNPV-Dual-HIN1/HAl} at 1.0 x
107 PFU per mouse was inoculated twice with a two week interval by
the administration route of nasal drop, rhinovaccination, through

35 the respiratory itract or muscular injection. Two weeks after the



the infection with influenza virus in the nasal drop group, the

r hi novacci nation group, the intratracheal vaccination group and 20 the

i ntranmuscul ar vacci nation group are shown. SEQUENCE LI STI NG FREE TEXT SEQ
ID NOS: 1 and 2 are the sequences of prinmers PbCSP-F and PbCSP-R1 for PCR
of genom c DNA from P. berghei ANKA strai+v3- 25 SEQ ID NOS: 3 and 4 are the
sequences of prinmers phsp65-F1 and phsp65-Rl for PCR of genomic DNA from M
t uber cul osi stHIFRENOCSEGLEM NOSe Foxad ‘@afari@fﬁheeée@@nde@lcenmims

phsp65-F2 ap 5 h, J

and 8 are theg%eﬁ/%%cqeagz {‘8’5‘}1,3?;? bPo?%%O 38 ng@lo&}}s% ﬂgg P%%%wth
pBACgus- 1( supptusedif rlﬁﬁﬂmbl’/%sgem tasa tnhealt exvpiltat.e TMeeoldlaasnafl‘gaza thp64 gene
DNA fragne

nt 1R d 10 areth nc priners HA-f and
Pt for PCR TR BduC g S WPPICHIR T TOC RA oarr BGHBR % and 35 SEQ
| D NOS: Bl aimfek®immne the hegyencesecadvddl, rmIaStpd;lAmFurapZAmoaaﬂy pHAuRL f or
PCR wi th pCR-Bl the errplat NQS: 13 and 14 are .the
sequences of%%r#ewgsp Iuséﬁg @%%iwgléf f & BCReBE PhTRAVPG8Re. SEQ
I D NOS: 15 aambulfk ahethélenés%quezaﬂﬁs of dHy*sWanﬁe@%ﬂ&s Flnfeztapsd wVA-R1 for

PCR of PbAIVAI ene gomal n 123 . D123) D NOS; 17 and 18 are the
sequences of PPHTEPLYpRRGIFEE 12nd Bh?ékblr}lﬂvaFSFn@?ﬂ@fbfgq@bWBPﬁQt%ne SEQ I D

NOS: 19 and ﬁ’&r&rt&abfi@aﬁeﬁl—tféﬁ@l@%lgﬁ SFPRr SrRRIeSRorEl, 8RdupPCSP-R1 for PCR
of PfCSP gene. 10 SEQ ID NOS: 21 and 22 are the sequences of priners

pPAMAL- 1R1 alﬁ&r&ﬁmﬁhem YasrcipeRior PFOSP §hAeld FOHMYIFIBREEr Vil Halkapyat

parasite P. 4 spéEH@}?’@?e ShiFRER or5rRd RNEE: dZ’@b A heddcRE 6n LNGuzEgHENCES
of prinmers pPfs25- Fl and pPfs25-Rl for PCR of PfCSP gene fromfalciparum

mal aria 15 j9&teasPfeve-ht @Spaﬁmﬁh@mmraswcu@amo&ccg@aénmzarwm the

sequences of pri | h d
PCR- Bl unt - HA as Pﬁrarisfgﬁpl :ELB.%G %Sgér?% a%&%fr? l%gh% nc’Ia%e:j’ F]%eg sequeynces of

primers Cwedhefr the infection with influenza virus in the nasal drop group,
15 the rhinovaccination group, the intratracheal vaccination group
and the intramuscular vaccination group are shown.
In FIG., 15, the intrapulmonary virus amounts 6 days after
the infection with influenza virus in the nasal drop group, the
rhinovaccination group, the intratracheal vaccination group and

20 the intramuscular vaccination group are shown.

SEQUENCE LISTING FREE TEXT

SEQ ID NOS: 1 and 2 are the sequences of primers PLCSP-F
and PbCSP-R1 for PCR of genomic DNA from P. berghei ANKA strain;
25 SEQ ID NOS: 3 and 4 are the sequences of primers phsp65-F1
and phspé5-R1 for PCR of genomic DNA from M. tuberculosis H37Rv;
SEQ ID NOS: 5 and 6 are the sequences of primers phsp65-F2
and phsp65-R2 for PCR with pcDNA as a template;
SEQ ID NOS: 7 and 8 are the sequences of primers pPolh-F2
30 and pgp64-R2 for PCR with pBACgus-l{supplied from Novagen) as the
template for obtaining a gp64 gene DNA fragment:
SEQ ID NOS: 9 and 10 are the seqguences of primers HA-f and
HA-r for PCR for producing an influenza wvirus HA gene fragment;
and

35 SEQ ID NOS: 11 and 12 are the sequences of primers pHA-F1



Fsel and CwWenh-r
and 30 are the sequences of priners UBBp-f
regi on.

of UBB pronoter
and NP-r Cfr9l for RT-PCR of genomc RNA frominfluenza virus

NP-f  EcoRl
PR8/ 34 strain;
EcoRl and M2-r .
strain; SEQ #¢ OB -RIsfgrdPEb vdite P
NAe-r Cfr9l
strain; SEQ I D NOCS:
M2e-r Cfr9l FbrarpCRTRAMR-RDUHL- BCR1PRPPiesPagens. t enpl at e;

Kpnl for PCR of CW enhancer region. 20 SEQ I D NOS: 29
Kpnl and UBBp-r Rsrll for PCR

SEQ I D NOS: 31 and 32 are the sequences of primers

25 SEQ I D NOS: 33 and 34 af’d-t he sequences of primers M-f
Cfr9l for RT-PCR of genon‘i c RNA frominfluenza virus PR8/34
B-BHyledessothprianplataae-f  EcoRl and

for RTS@%?W&OQ? noam 6, FKNA Lromyln ueﬁ%?ﬁges 30 \S’dxrﬁgn_ﬁ%:g l@g%%l? "and

and 38 are the sequences 0 rimer

For RT-POR of goncis ENACTT om (96 Hehta B arabr o0t NCodr Snefe PRPRED, 41

and 42 abe tared g@¢deRd efonfPOR iofePBAMMNO deneEdoRhimnid23HARLIR3T r 91 for PCR

with pCR-Bl unt -
of prinmers HA2-f
SHEQ PBsNOB1 4dr Rk 46 presRli® gequences of priners vp39-f
PCR of

tenpl at e;

vp39-r for
of prinmers Pol h-Sl

I X : d th
R 3R FER Rt P ore 1O SRR PR S Ape g

and

LN R

NOS: 49 and FE0 aadepPhessaaueneescRfoprasmeprsgbitef 5 EcoRl and NP-r EcoRl

for PCR@A
n

t he seq&

th pDual - HIN1/ NP-gp64 as a_ tenplate; SEQ ID NOS: 51 and 52 are
ces of

PEmePsNPdY 218080 E7 ngr e xXpite SSHERNERS AENPYLRRPT HIGLAMAL -

AcNPV- CAP- HFY1 sHALpaAsMA 1L R 1Ae NP VE G- 441 NECHAI ?eI%QIIOR NDe 1 OSrir® mdlaria

pol ypeptide which is_known as CD8 epitope o

15

20

25

30

35

PbCSP. -76-

parasite P. falciparum 3D7 strain.

SEQ ID NOS: 23 and 24 are the sequences of primers pPfs25-

Fl and pP£s25-R1 for PCR of PFCSP gene from falciparum malaria

parasite falciparum 3D7.

SEQ ID NOS: 25 and 26 are the sequences of primers Polh-f

Rsrll and GP64-r Dralll for PCR with pCR-Blunt-HA as the template.

SEQ ID NOS: 27 and 28 are the sequences of primers (MVenh-f

Fsel and CMVenh-r Kpnl for PCR of CMV enhancer region.

SEQ ID NOS: 29 and 30 are the sequences of primers UBBp-f

Kpnl and UBBp-r RsrlI for PCR of UBB promoter region.

EcoRI

virus

EcoRI

virus

EcoRI

virus

EcoRI

SEQ ID NOS: 31 and 32 are the sequences of primers NP-f

and NP-r Cfr9I for RT-PCR of gencmic RNA from influenza

PR8/34 strain:

SEQ ID NOS: 33 and 34 are the sequences of primers M2-f

and M2-1r Cfr9I for RT-PCR of genomic RNA f£rom influenza

PR8/34 strain;

SEQ ID NOS: 35 and 36 are the sequences of primers NAae-f
and NAe-r Cfr9I for RT-PCR of genomic RNA from influenza
PR8/34 strain;

SEQ ID NOS: 37 and 38 are the sequences of primers M2-f

and M2e-r Cfrél for PCR with pDual-HIN1/M2-gp64 as a

template;

S5EQ ID NOS: 39 and 40 are the sequences of primers HAL-f

EcoRI and HAl-r CFr9I(NC99) for RT-PCR of genomic RNA from

SEQ I D NOs: 39

FQ ID



CLAIMS 1. A method of producing a transfer vector conprising a structure
in which dual pronoters and a fusion gene have been incorporated,
characterized in that the fusion gene conprising at 5 | east one gene
encodi ng a protein capable of being a conponent of a viral particle and at
| east one i nmunogeni c foreign gene are |4%%ed downstream of the dual
pronoters |inking one vertebrate pronoter and anot her bacul ovirus
promoter. 2. N§¥He PG 2By ito claim 1, wherein the 10 vertebrate

pronoter is a manMm@kdar WoBOL el and 42T Ree Mt ot ACGRELI B8 $0khdl Md.r
characterized in that theegene encodi ng at | east one proteln capable of

being the cBApohéid §P2rRe-iAtlaltopaPER crieth $CBNYLGHt dhasuRoveTRIE tep64
gene, a Vesi cul arss kol S4¥l 4t 4l YEOPERL SlRBRREs Bt (HPGielo R 15
i mrunodefi ciency virus glycoprotein gene, a human respiratory syncyti al
virus merfbor afeoHl peSpHbE ef rCigetie foa PYReriAli pERuBhuet-HA mgs ahtermmigitet i ni n
protein gene, a tyae By RELUCHZA,y] 1S - heRIAlULLRL D, PLOLSID, JENG 1 <
her pes sinplex virus glycoprotein gené and a I'né %epatltls Vi rus
protei n genean@(pds-ThécrmeRdfodfacpsPf dgerge tegdbai m 1, wherein the
vertebrate pronot | S-S ct fr any of a cytonegal ovirus r ter, an
SV40 pronoter, a ‘rageEt ?\]/)i ir?llagp‘rggrrao dggk gxen%qealsle ﬁf“é% i?ﬁ/ﬁr&%l?gr?o "%éat
shock pr ot eiandiHdiptreEcoRl GAG PPROODIEA] ganeekpagwdrton factor | a pronoter,
an actin_,pronoter, Lqujtin pronoter, an al bum n prompter and an MHC
cl ass I?O pr onot erS.E%S.%BTHQéhe{%c?&]daéﬁo?ﬁ? ng*& §eERERTT S, e BERSt et 5
bacul ovi r us RuoRIOBEH NB-1S@@ERIedotr iR aripol yhesds imNr/omoyese & 10
pronoter, a IEI:L romoter, an IE2 pronoter, a p35 pronoter, a 30 p39
pronoter, and'® 68%4 pronoter. 6. The nmethod according to claim1, wherein
the inmunogenic foppeign gene 55 saheshethide oMMANYeqie B G | rimii &b
an influenza antigen, an M tuberculosis antigen, a SARS virus antigen, a
Vest Nil e f &PEPCHIRYSCHEREGHERD &TdARYHE- SRVENIZEAY} r AeNRINGAFeHINBAAY \and
ant i gengsan adR¥vaot L gam /a1l ei shmania -77-

SEQ ID NOS: 53 1is a polypeptide which is known as CD8
epitope of PbCSP.



antigen, a trypanosonma antigen, a |eucocytozoon antigen alone, or a fusion
antigen of at |east one selected fromthese antigen gene group with a
cytokine. 7. The nmethod according to claim1l, wherein the 5 transfer vector
is any of pbDual - Hsp65- gp64, pDual - PbCSP-gp64, pDual - HLN1/ HAl- gp64,

pDual - PoTRAMP- gp64, pDual - PbAMALD123- gp64,76-pDual - PbMSP129- gp64,

pDual - Pf CSP- gp64, pDual - Pf AMAI - gp64, pDual - Pfs25-gp64,

pDual - H5N1/ HA1- gp64, pDual - SARS/ S- gp64, FERPMELNL/ HA1- gp64,

- pCAP- H N1/ HAl - gp641 . pCU- HIENIHAAL o8 PHAoaRid |akmfﬁﬂéﬂ%rg9@6to§0bomprising a
pDual - HLN1/ M2- gp64, pDual - HLNI / NAe- gp64, pDual - M2e-gp64, pCP-
HAL/ NC99- gp6atTiyrining) i/ wakshyshwel porueieyy Bag- gpbasiqyomeneNiArRDeerp39 and

PCP- H N / NP- ¥R&fpcatBaebhoch MeRbadUe N LREORR NI lgeRRCULAYE Mg at
conprising the steps of producing a transfer vector conprising a 1o
structur @ i nl&#itciPrguarnpromadEng andreat4iss icenagbacothded nigeancomemmepbr af ed,

characteriz b h 1 ' g o i S| . .Qne
encodi ng a S(?o"tlgﬁaill ggﬁglg?%é t)%% Og%tngggsgogn%oﬁenpg%@mé’l \%‘?’ %%ﬁgga?%?eg%eand at
| east one i regedoenEbreiywigdhe dnel dronkédrsolitstingamnef véheidaak

pronoters | gé}%gng}geggg?aeéﬁﬁe@ %a%gl L QImt er ang anot her bacul ovi rus

pronmoter; c rans I 'ng e transter Veftol and a bacul ovirus DNA into a
host cell of an insect ;Trendeskparatdargihbets eclonit nanwhéesin aher us. 9. The
characteri t hat the gene encodi ng at

met hod cordi to.claim ed in

| east ogé pr‘;oietrer{%r’?rgg%a%?%“ogqerbéﬁna T‘?f‘gnaz'lﬂ?nﬁﬁ%%%erﬁ' of the viral particle
is any of a bacul auirus Tge6degrd®, adtovashgut@rcistiomat i théradtdiS.zed in

gl ycoprotein. ng a t%é)e | human i munodefici ency virus_glycaprotein
gene, a humekedpr gt fﬂ%&?‘ﬁ&gt A1 1SAS U ST REREY ERE GIEPEBRF ot i ifigEnERe g
type A infl usapanentros femgaant a0 @rotiel Rngese, a piNP-BAull heNzne,
virus 30 henagglutinin protein gene, a herpes sinplex virus glycoprotein

gene and a RurFAeCHEPAtT Y@t asV S GHErAPHRHREIR BeneThe FEpiod MBalr di ng
to clains9, iwhensasridendtertelsalsy R RMmEeh denselLtlhffdnf Fomp AN, a

cytonegal ovirus pronoter, an SV40 pronoter, a retrovirus pronoter, a 35
net al | ot hi of¥PRYpL&hOTETUS BeRBRENS HolBlcopreteih grrehoeeityra Eamflpgnza

virus hemagglutinin protein gene, a type B influenza virus
hemagglutinin protein gene, a herpes simplex virus glycoprotein
gene and a murine hepatifis virus S protein gene.

20 4. The method according to claim 1, wherein the
vertebrate promoter is selected from any of a cytomegalovirus
promoter, an SV40 promoter, a retrovirus promoter, a
metallothionein promoter, a heat shock protein promoter, a CAG
promoter, an elongation factor lo promoter, an actin promoter, a

25 ubiquitin promcter, an albumin promoter and an MHC class II
promoter.

5. The method according to claim 1, wherein the
baculovirus promoter is selected from a polyhedrin promoter, a
pl0 promoter, an IEl promoter, an IEZ promoter, a p35 promoter, a

30 p39 promoter, and a gpb4 promoter.

6. The method according to claim 1, wherein the
immunogenic foreign gene is selected from any of a malaria
antigen, an influenza antigen, an M. tuberculosis antigen, a SARS
virus antigen, a West Nile fever virus antigen, a dengue fever

35 wvirus antigen, an HIV antigen, an HCV antigen, a leishmania



pronoter, an elongation factor la pronoter, an actin pronoter, a ubiquitin
pronmoter, an album n pronoter and an WHC class Il pronoter. 11. The net hod
according to claim8, wherein the 5 baculovirus pronoter is selected froma
pol yhedrin pronoter, a plO pronoter, an |IEl pronoter, a p35 pronoter, a
p39 pronoter, and a gp64 pronoter. 12. The.method according to claim8,
wherein the imunogenic foreign gene is selected fromany of a malaria 10
antigen, an &mfigmnza anypg@monﬁm aMtigetb.eracLIJeus:bsy’amdcgerantag&N?ﬁomi r os
ever__ virus_anti an

antigen, a West N le fever vij nt|
FV St gon. Sa e aRELGRR o HotEhrEne BelErgen I rasbeotas S dehe
Ieucocytozoognanimgmh alopeokxﬁe21 fu3|on antigen of one selected from

t hese anti gen gene grou Wit 15 a cytokine. 13. The nethod according to
Clarm 8 wherern Che  r SRR TR0 & 7 Cithyl -of BRERBY el - Hop65.

AcNPV- Dual - BbﬁstferA@@JBvoﬂJfé -aryNbE Hohua 1AGINBYS Dyé 4 PBRAVPrhASINRMeyal -
PbAMAI D123, AcNPV- Dual - PbMSP129, AcNPV- Dual - Pf CSP, AcNPV- Dual 20 Pf AVAL,
AcNPV- Dual - P55~ HANAH rame 445 REPRAT PO TRARBYOPRA | - RINRS/-EPAMAERIRA HPRA S HA |

AcNPV-CAP-H%Nikﬂﬁ@bMé@t&ﬁléBéd*lﬁbhhfﬂyfdgﬁﬁg 64DU€% éiuﬁkﬁﬁﬁl -gp64, pbhual-
AcNPV- Dual - HLN1/ M2, AcNPV- Dual - HLN1/ NAe,
AcNPV- CP- HAI B INESg 9bAé NPRRWER- BN/ by QM\JP‘VD@Pl FQMSWPM pCP-HIN1/HAL-

ACNPY. CP- HINMIA 509,008 R CP AN R0 5 o Ay AT Bhtect o

conprising a strueture in asi on ene nprisin ne gene
encodi ngCa pﬁbﬁ@4Hleém%&ﬁﬁﬁ&ﬁ;@Mﬁhﬂylul¢ﬁh@ﬂm3hﬁ pwuaﬂﬂnaaabpﬁarmmEFe and at

I t '

p?giotgpg ||nEfﬁgggﬂg§@%3?6B HE pro ‘éhgeg%g?ﬁggéj cﬁiggNggﬁil"

pr onot er haé@ﬁ@eﬁnﬁnDQﬁrﬂﬁNﬁﬂﬁﬂ vpB9. The transfer vect or accordlng to claim
L4 comprising Lhg strugUEenhR JNERLNGS USoN HBRE-EOTRILANG,Lhe gene

encodi ng at | east one protéin capa e conponen e vira
particl e andocaprisasy th&ash&wunogemwaﬂdbﬂnglgnt;mnufemew3035rl¢dMgﬂi51ng a

downst r f&m %ftrhg%ugg ain %h%%?mt 8{131 | ;I>rnol§r{oi?:%rg ngn()_( & tf erl%%egéng have been
incorporated, characterized in that the fusion gene comprising at
least one gene encoding a protein capable of being a component of
a viral particle and at least one immunogenic foreign gene are
linked downstream of the dual promoters linking one vertebrate
20 promoter and another baculovirus promoter; co-transfecting the
transfer vector and a baculovirus DNA into a host cell of an
insect; and separating the recombinant baculovirus.
9. The method according to claim 8, characterized in
that the gene encoding at least one protein capable of being the
25 component of the viral particle is any of a baculovirus gpé4 gene,
a Vesicular stomatitis virus glycoprotein gene, a type I human
immunodeficiency virus glycoprotein gene, a human respiratory |
syncytial virus membrane glycoprotein gene, a type A influenza
virus hemagglutinin prctein gene, a type B influenza virus
30 hemagglutinin protein gene, a herpes simplex virus glycoprotein
gene and a murine hepatitfis vizrus S protein gene.
10. The method acceording to claim 9, wherein the
vertebrate promoter is selected from any of a cytomegalovirus
promoter, an SV40 promoter, a retrovirus promoter, a

35 metallothionein promoter, a heat shock protein promoter, a CAG



pronot er and anot her bacul ovirus pronoter has been incorporated. 16. The
transfer vector according to claim 14, characterized in that the gene
encodi ng at | east one protein capable of being the conponent of the viral
particle is any of a 5 bacul ovirus gp64 gene, a Vesicular stomatitis virus
gl ycoprotein gene, a type | human i nmunoedef-i ci ency virus glycoprotein
gene, a human respiratory syncytial virus nmenbrane gl ycoprotein gene, a
type A infl upnemotanr.usinhemaggphitdrnifacpoot B mmgeneera &ypetBn pnbhatenzaa

vi rus hemagg i, nd ' ene, [ pe i nplex 10_vi I otein
gene and & mePi Dt b ERbbEe 0P olLP TR Cad arf WS pPHE D ) et or
accordi ng topxdmatarl5, wherein the vertebrate pronoter is selected from

any of a cytomegal gyviru ronoter, an SVA0 propoter, a. retrovirus

pronoter, a 15 rretgjﬂ ot ﬁ?%eg&egtgﬁgo%?o d,smg ﬁga‘ff‘%ﬁ%& BP&FeHh Bioroter, a

CAG pr orsot engcEivvelrongatonntdradisosel ected mbar a polEEdrinpposméeL, a

ubiquitin prpoi;g)ter gn al bung ronoter and _an MHC class || ronpter. 18.
e

The transf erPVe & GMO45EEor W TEPGFAT 15 RRRePEPRCLSD #n@3Baktilerus

pronoter is &el ectopd4f ppdmadtgr0l yhedrin pronoter, a plO0 pronoter, an |IE1
pronoter, an |IE2 pronoter, a p35 pronoter, a p39 pronoter, and a gp64
promoter. 19. The tTansfét® Feched 2ReBEPHAgte kaa B 15hergh &ihe t he

I mrunogeni ¢ fr@fiBiogengeneotsi gitlgeeteds f4omany fod ¥ 8 Ra1Ad gen, an
influenza antigen, an M tubercul osis antigen, a SARS virus antigen, a
West Ni 18 f @RS¢y udn alif Jemzeactbhgtie favdr tybenmlostisgentigen HRVSARS

antigen, an JieVsapht988n, & hRlsthRald ace At L98Rs & dfgEANasa degep, a
| eucocyt ozoon anti gen alone, or a fu5| on antigen o]f one selected from
t hese anti géHrgéndngiecnp. 30 Wllhant tgarokianeHCY Oanthuent.r andebshuadeor

according tqughakm 1 ol NI any z - Q6 | -iPhCSP- gp64,
pDual - HLN1/ HAT- gpea, Et:ip%Ial -%T%AN&%{)’G%%%B%%@- @%&%&éﬁ%@aﬂ ,(9@ s
pDual - PbVSPX2giopDaatigdf CSPogpodeleiiral fPPAMMespemtigBuafeld spBugpeilth
pDual - 1/ 4, pDual - SARS/ S- gp64, pCP-HLN1/ HAl- gp64,
pCAP- HT%%J/ HA%‘E b’géﬁ?&%o-

13. The method according to claim 8, wherein the

recombinant baculovirus is any of AcNPV-Dual-Hsp65, AcNPV-Dual-
PbCSP, AcCNPV-Dual-HIN1/HAl, AcCNPV-Dual-PbTRAMP, AcNPV-Dual-
PbAMALDI123, ACNPV-Dual-PbMSP129, AcNPV-Dual-Pf£CSP, AcNPV-Dual-

20 PFAMAL, AcNPV-Dual-Pfs25, AcNPV-Dual-H5N1/HAl, AcNPV-Dual-SARS/S,
ACNPV-HIN1/HALl, AcNPV-CAP-HINLl/HAl, AcNPV-CU-HIN1/HAl, AcNPV-
Dual-HIN1/NP, AcNPV-Dual-HIN1/M2, AcNPV-Dual-HIN1/NAe, AcCNPV-
Dual-M2e, AcNPV-CP-HAL/NC99, ACNPV-CP-HIN1/HAOQ, AcNPV-CP-HIN1/HAZ,
ACNPV-CP-HIN1/HAl-vp39 and AcNPV-CP-HIN1/NP-vp39,

25 i4. A transfer vector comprising a structure in which a
fusion gene comprising at least one gene encoding a protein
capable of being a component of a viral particle and at least one
immunogenic foreign gene were linked downstream of the dual
promoters linking one vertebrate promoter and ancother baculovirus

30 promoter has been lncorporated.

i5. The transfer vector according to claim 14 comprising
the structure in which the fusion gene comprising the gene
encoding at least one protein capable of being the component of
the viral particle and at least one immunogenic foreign gene were

35 linked downstream of the dual promoters linking one vertebrate



pCU- HIN1/ HAl1- gp64, pDual - HLN1/ NP- gp64, pDual - HLIN1/ M2- gp64, pDual -
H1N1/ NAe- gp64, pDual - M2e- gp64, pCP- HAI / NC99- gp64, pCP-HLN1/ HAO gp64,
pCP- HLN1/ HA2- gp64, pCP- HLN1/ HAl-vp39 and pCP- HLN1/ NP-vp39. 21. A
reconbi nant bacul ovi rus produced by the nmethod of 5 producing the
reconmbi nant bacul ovirus according to any .afgclains 8 to 13. 22. The
reconbi nant bacul ovirus according to claim?21 which is any of

AcNPV- Dual - Hsp@f teAr NRU- Boathdb C8R1AeNRYS Du@ino tElt NddHAleen incorporated.

ACNPV- Dual - POTRAMP, - AcNPV- Dyal - PhAVAI D123, AcNPY- Dual 10 PbNSP129,

ACNPV- Dual - Pf CSP, AENPV- %eg)l{-rﬁflifﬁﬁ,veﬁc v?‘Bﬁ%?a/’F*?% %@ Sta iRV

AcNPV- Dual - HaNrtedAE riAelPiA Ditedt- SARSH&he Aol HigNdt HAlas tAeNBVbrotein

CAP- Hi N1/ HAI Ac%%v- HINL/ HAI . ACNPV- Dual - HINI/ NP, ACNPV- Dual - HINL/ M2,
T ke CTAL

AcNPV- Dual - Hi REVE 30 CRPROPANSE EBEHAIF NS tLRLRPYE EBYHRRIE HAO

AcNPV- CP5H1 Nid diA2yv i ACNPYp 6£P-ddhiN]/ HAte ¥ 81 :and t ot AGNPV- €8s HENIdPov B3R -
23. A pharmaceutical conposition conprising the _reconbi nant bacul ovirus

accordi ng t T M 3¥PGr I masy InmRpodafblGieesyt YEEES CONPERFP IO £886r dng
to clai m 23 hunk@RekSi Agt cheNRV-Buals HERMLEE . g1ANBY EENL/ Jdhk,
AcNPV- CAP- 20 HlNl[H%l, A?%%@ggugl-PfCSP,%AqNPV—Duaf{Q?AEAI, ¢
ACNPV- Dual - PS5 A ABNPYCTRE MERES HAPMAFEININT B aP T ¢ANTY IgPne, & type B

ACNPV- Dual - HINLAMR ;o AGKNRYS (fualks HINLLNAG, - ACNRVE Dual -V pl

ACNPV- CP- HAI'7 NG99, AcKPV- CP- ARy HAO, e ST R5Tpes smplex
AcNPV- CPO H1 NEAMA| 9vF39raeiceiac MPYe Gd H NurNPevip@sa tixd s251irns phamegednt i cal
conpositiondg%gprising the reconbi nant bacul ovirus according to claim 21
or 22, wheré€ln the conposition is adm nistered intramnuscularly,
intranasal ly or by7.i nhdhat toansZg: vActatcaoeombmgr tei ofaimyi Sof wherein

CoNEN: Dl L S AR, e ALY SO0 AN, o

AcCNPV- Dual - HiNkbOKRr,  de NPMODpabmétidl/ M2 reAcdiPVeBu alrohbiE NAe,

ANEV- . IREPEAY RS Sh R RENER: ot HER NPEUpS U P ROTTVE 4 fgr et en

ACNPV- H vp an / a n i ng ient.

35 27. The yaenbder Acaordliohgat 0o | Bd0026 1onWpesibtert hen- 8¢tin promoter, a
ubiquitin promoter, an albumin promoter and an MHC class II
promoter.

18. The transfer vector according to claim 15, wherein

20 the baculovirus promoter is selected from a polyhedrin promoter,
a pl0 promoter, an IEl promoter, an IE2 promoter, a p35 promoter,
a p39 promoter, and a gp64 promoter.

19, The transfer vector according to claim 15, wherein

the immunogenic foreign gene is selected from any of a malaria

25 antigen, an influenza antigen, an M. tuberculosis antigen, a SARS
virus antigen, a West Nile fever virus antigen, a dengue fever
virus antigen, an HIV antigen, an HCV antigen, a leishmania
antigen, a trypanosoma antigen, a leucocytozoon antigen alone, or
a fusion antigen of one selected from these antigen gene group

30 with a cytckine.

20. The transfer vector according to claim 15 which is
any of pDual-Hsp65-gp64, pbual-PhCSP-gpéd4, pDual-HINL/HAl-gp64,
pDual-PhTRAMP~-gp64, pDual-PbAMA1D123-gp64, pDual-PbMSP129, pDual-
PECSP-gp64, pDual-PEAMAL-gpé4, pDual-Pfs25-~gp64, pbDual-H5N1/HAI-

35 gp6é4, pbual-SARS/S-gp64, pCP-HIN1/HAl-gp64, pCAP-HIN1/HAl-gpé64,



vaccine is adm nistered intranuscularly, intranasally or by inhalation.
28. A therapeutic or preventive agent for influenza virus infection,
conprisi ng AcNPV-Dual - HLN1/ HAl, AcNPV-H N /HAlI, 5 AcNPV- CAP- HIN1/ HA1,
AcNPV- Dual - Pf CSP, AcNPV-Dual - PAVA1, AcNPV Dual - Pf s25, AcNPV- CU- HIN1/ HAl ,
AcNPV- Dual - HIN1/ NP, AcNPV- Dual - HIN1/ M2, ~AONPV- Dual - HLN1/ NAe,

AcNPV- Dual - Mzw PV- CP- HAI / NC99, ~ AcNPV- CP- HIN1/ HAO, . AcNPV- CP- HIN1/ HA2,
AONPV- P HLNET I S5~ Sph e A A ARS8 - B0t HERTVRPT 6 baPBHEL 10
29. The therapeutnzae-gpsR! evmntl-vecagest, fop-tal hnenzapeui, r Yep i eciien
according to claim 28, wherein the agent is admnistered Intramuscularly,

i nt ranasal | yR?4 by GPnHANA(iAAT 9080 . RCR AR HEAL oYP 3 hiande RER -FiNLAYR-WP8t i on,

conprising any ofz ACNPVk DugbmbiMd Hlac ASHEM LTI AL AF NI GREREENIE HAL,
15 ACNPV- Dual - Pf CSP,  AcNPV- Dual - Pf AMAL,” ACNPV- Dual - Pf 25, AcNPV- CU

HINL/ HAl 5 ACNPUISH&S- HRAIFeembAs RIPY- e LoviNEs MescoesNmy- baasny HINTLRNGS
AcNPV- Dual - NRg,, AGNPV- CP- HAl / NC99, AcNPV- CP- HIN1/ HAQ,  AcNPV- CP- HIN1/ HA2,
AcNPV- CP- HIN1/ HAI - vp39 and AcNPV- CP- HLN1/ NP- vp39 as an active ingredient.
20 31. The vacci ne24.or il genagmbisianis bepfidevinrs accordimg ta eleliai 24 30,

wher el nthe GHRR 155aA0 B hBUeuA M AR CHEREY Youa1 - BHEEASRINN-BliaBY
HIN1/HA1l, AcNPV-Dual-PbTRAMP, AcNPV-Dual-PbAMA1D123, AcNPV-Dual-

10 PbMSP129, ACNPV-Dual-PfCSP, AcNPV-Dual-PfAMAl, AcCNPV-Dual-Pfs25,
AcCNPV-Dual-H5N1/HAL, AcCNPV-Dual-SARS/S, AcCNPV-HIN1/HAIL, AcNPV-
CAP-HIN1/HAl, AcCNPV-CU-HIN1/HALl, AcNPV-Dual-HIN1/NP, AcNPV-Dual-
HiN1/M2, AcNPV-Dual-HIN1/NAe, AcNPV-Dual-M2e, ACNPV-CP-HA1l/NC99,
AcCNPYV-CP-HIN1/HAO, AcNPV-CP-~HIN1/HAZ, AcCNPV-CP-HIN1/HAl-vp39 and

15 AcNPV-CP-HIN1/NP-vp39.

23. A pharmaceutical composition comprising the
recombinant baculovirus according to claim 21 or 22,

24. The pharmaceutical composition according to claim 23,
comprising any of AcNPV-Dual-HIN1/HAl, AcNPV-HIN1/HALl, AcNPV-CAP-

20 HIN1/HAl, AcNPV-Dual-PfCSP, AcNPV-Dual-PfAMAl, AcNPV-Dual-Pfs25,
AcCNPV-CU-HIN1/HAl, AcNPV-Dual-HIN1/NP, AcNPV-Dual-HIN1/M2, AcNPV-
Dual-HINl/NAe, AcNPV-Dual-M2e, AcNPV-CP-HA1l/NC99, AcNPV-CP-
HIN1/HAO, AcCNPV-CP-HIN1/HA2, AcCNPV-CP-HIN1/HAl-vp39 and AcNPV-CP-
HIN1/NP-vp39.

25 25. A pharmaceutical composition comprising the
recombinant baculovirus according to claim 21 or 22, wherein the
composition is administered intramuscularly, intranasally or by
inhalaticn.

26. A vaccine comprising any of AcNPV-Dual-HIN1/HAL,

30 AcNPV-HIN1/HALl, AcNPV-CAP-HIN1/HALl, AcNPV-Dual-PfCSP, AcNPV-Dual-
PfAMALl, AcNPV-Dual-Pfs25, AcNPV-CU-HIN1/HAl, AcNPV-Dual-HINI1/NP,
ACNPV-Dual-HINI /M2, AcNPV-Dual-HIN1/NAe, AcNPV-Dual-M2e, AcCNPV-
CP-HA1/NC99, ACNPV-CP-HIN1/HAO, AcNPV-CP-HIN1/HAZ, AcCNPV-CP-
HIN1/HA1-vp39 and AcCNPV-CP-HINL/NP-vp39 as an active ingredient.

35 27. The vaccine according to claim 26, wherein the
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vaccine is administered intramuscularly, intranasally or by
inhalation,

28. A therapeutic or preventive agent for influenza
virus infection, comprising AcNPV-Dual-HIN1/HAl, AcNPV-HIN1/HAL,
ACNPV-CAP~HINI1/HALl, AcCNPV-Dual-PfCSP, AcNPV-Dual-PfAMAL, ACNPV-
Dual-Pfs25, AcCNPV-CU-HIN1/HAl, AcNPV-Dual-HIN1/NP, AcNPV-Dual-
HIN1/M2, AcNPV-Dual-HIN1/NAe, AcNPV-Dual-M2e, AcNPV-CP-HA1l/NC99,
ACNFV-CP-HIN1/HAO, AcNPV-CP-H1N1/HA2, AcNPV-CP-HIN1/HA1l-vp39,
ACNPV-CP-HIN1/NP-vp39 as an active ingredient.

29. The therapeutic or preventive agent for influenza
virus infection according to claim 28, wherein the agent is
administered intramuscularly, intranasally or by inhalation.

30. A vaccine for influenza virus infection, comprising
any of AcNPV-Dual-HIN1/HAl, AcNPV-HIN1/HAl, AcNPV-CAP-HIN1/HA1,
AcCNPV-Dual-P£CSP, AcNPV-Dual-PfAMAl, AcCNPV-Dual-Pfg25, AcNPV-CH-
H1IN1/HAl, AcNPV-Dual-HINI1/NP, AcNPV-Dual-HIN1/M2, AcNPV-Dual-
HIN1/NAe, AcNPV-Dual-M2e, AcNPV-CP-HAL1/NC99, AcCNPV-CP-HINI1/HAQ,
ACNPV-CP-HIN1/HAZ2, AcNPV-CP-HIN1/HAl-vp39 and AcNPV-CP-HIN1/NP-
vp39 as an active ingredient.,

31. The vaccine for influenza virus infection according

to claim 30, wherein the agent is administered intramuscularly,

intranasally or by inhalation.



