-1- Description RECOVBI NANT BACULOVI RUS AND TRANSFER VECTORS COWPRI SI NG A
DUAL PROMOTER 5Technical Field The present invention provides a
novel transfer vector, a reconbi nant bacul ovirus obtai ned by honol ogous
reconbi nation of the transfer vector and _a bacul ovirus DNA and nethods for
production thereof. 10The present invention also relates to pharnaceuticals
(e.g., vaccines, preventive or thergoeutinridnugs for infectious diseases
such as malaria and influenza) conprising the reconbi nant bacul ovirus as an
active ingngpgﬁFNAﬁ%B%%¥%HQﬁﬁﬁ¥§A D TRANSFER¥EGTRAT fOMES S386nP Ul as a
vector for method of industrially predusbigran objective protein using
insect cells. In recent years, it has been found that the bacul ovirus can

i ntroduce a foreign gene not only into the insect cells but also 20 into
manmmalian cells, and a possibiIit@@gﬁnfgga\@ggﬂy in which a gene for
therapy is introduced has been f . docunent 1, a reconbi nant
bacul ovi rus exphessireneneciovetaldmpuaidiesl e havebebhtRm g ofsttors 2
conposed of a.DNA region, ¢ | Si : e i i ; =Sstryetura
ot er n R SR PrBimper Hor iy Yk iRed R BOARLAAME Jodn sk MEL ! U
and a DNAheegirans€enpréesiony andjendagndodingsaDNArahd stetbotds dorprotein in
the pronoter, d tiveﬁ fron%a | at e gene has been di scl osed. I n Pat ent
docurrent PFCWRELRBt ABATFRA" whi ch a non- mammal i an DNA virus conprising a
pronmpper cont rield edesenthahvant exngensssr8aigened prexpraessedchiom(a. gect or
in which the desired exogenous nes have been |lipked. to the nultiple

i ndepend&fCP 6ot BFSVERTT Vit rd ARG LS éP?saﬂﬁrt¥ﬂf)%&ﬁﬁﬁﬁo&ésggﬁgsis
expressedidh Lhengmprali ahy celd 1 s deenngdrsslifgethe recombinanfurt her nore,
in Patent docunent 3, the nethod of producing 35 the protein by gene

r econbi n&FW VAEHAORBII™ AT HY' ® HE &SV r us has been discl osed, and the
nmet hod of producing the -2- protein by expressing a fusion gene obtained
by linking a gp64 gene of the baculovirus to a gene encodi ng the desired
prot&bn, producing the desired pr@askgriodngd R8Em in which the desired
protein has be%p f%sed to viraéegartic es, coll%ggiggrthe viéegf

aculovirus has 1 used as a vec metho

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
20 into mammalian cells, and a possibility of the vector in which a
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
25 from an early gene from the baculovirus and a DNA region
comprising a gene encoding a viral structural protein in the
promoter derived from a late gene has been disclosed.
In Patent document 2, the method in which a non-mammalian
DNA virus comprising a promoter controlled so that an exogenous
30 gene is expressed from a vector in which the desired exogenous
genes have been linked to the multiple independent promoters is
introduced into a cell and the exogenous gene 1is expressed in the
mammalian cell has been disclosed.
Furthermore, in Patent document 3, the method of producing
35 the protein by gene recombination technology using the

baculovirus has been disclosed, and the method of producing the



5 particles fused with the desired protein, and cleaving the desired
protein fromthe viral particles to collect the desired protein has been

di scl osed. In Patent docunment 4, for a bacul ovirus expression
system a reconbi nant bacul ovirus expression vector having nultiple 10

i ndependent pronoters conprising a first nucleic acid sequence encoding a
detection marker linked in the form capabte of functioning to a first
pronoter which is active in a host cell and is inactive in a non-acceptable

cel |, and®PZP'&IbRY RIEFEPEIRE| Y SEREFhEECofPrRLPRY Y f oI g fudPéitc aci d

sequence dddikest kpe Babheol oFfma capablprif dhlddet hgNtRE d&s A SEGaRd RHONMDt er
which is active in the non-acceptable cell has been discl osed. I n

pat ent ddtiffEHtiny, the AgsipeerPiRstinsiead & Kermaani Wil gentle Aasiged

hemaggl utyd ik (s 2RELHCRL SXRT €5 SHA T @£QTRIAAAT  BEEUL OVI {JIS eGliQh | | nked
to a CAG pronoter derived fromchicken 20 actin is useful as a vaccine
f or nuPat iRAT Wed@mss dushe véth obhdade wl yack wavtieva, ephdceleaving ddts on with

i nfl uenzadégirrlé% grotein k?oﬁ%ﬁ@tv%ClUWti@zleghQOn@&t'ﬂgc {tCI'EJ g%%(\iirgg. a

bacul ovi rus vect or conprising a co-transfection step in 'asm d in
whi ch germesctericodiasgbpeot eisslexptessi bl e on the cell surface 25 have been
| i nked to the bﬁ?%ﬁ&@n&yéo ronm ggla d %p%)cﬁﬁﬂnter derived from

. (fl’.‘ ov,iru eX%reSSlOI’l 3}shceem,
manmal i an cel | ,” respecti vely, a plasmd in which genes encodi’ng

pr ot ei ns expresdiiblaatobhathiocetls sandracs ilhavecheen hankeg ol ttiwd e

bacul qvi rus. pronpters, respectively. are co-transfected in the insect cell
o e MR SAIGTRRS st B TR Aot 7T BOCL By B ypeduence

anti -i nf ldrefing laUsle@ett Voh Ym@kd hel in¥eRC in0ORhei FBri NEdpkesizal oM rus usi ng
t he reconbi nant bacul ovirus in which cDNA frominfluenza virus HA has been
i ncor por tEFHPHRE ERG? pf oDt ST MR st idisdFodelivantl id st éen

di scl osedyddats nefacenk¥ thear st atanacuoyi r Haq byt s@o Rl st el d type

bacul ovirus has the activity. -3 This way, in recent years,

various rEhtiamEenCEacarBY} FiRes: e isgenudeeéFopatd RPN facdesi cal
devehgpment iy f%@:mhﬁaiﬂ%”&ftﬂ%ﬁ%i&%%o?%“@b@g?ﬁt%iéﬁd{& th€ch is

recombi nant bacul ovirus as the active ingredient. 5l he related art, a
r econbi naanttiygc dlnoribeusopeeteorr i ged Indesl bsenudisceosethd t he

devel oprrent of g, pharRCauLl.cahe for T 9l O HALLEEYLALLYL A VagET Ne

formul ati on usi'ng ‘the reconbi nant™ bacul ovi rus as e active 1ngredient,
whi ch i s igffflastnizee viionsi héred g busidirs eddes asticbeaserptass manbdonrfdinenta,

10 or diseases such as gancEr hq¥e been, desired, Pa%ent %gc nent 1:
Japanese IPHTBA iG> 3663560 MG 1 1 & GPOTBEEROBAE LRI TE S GLSEERD P
syst 2 andttdef et uparftiichke progucirse Patentbtdoaubeabue WHOS/LOHAIAJas a
Non- mammal i an Qg@,vir¥s avingﬁgnq%fied&ﬁ'ati? grotein. 15 Patent docunent
30 3P No PIOGA382 36T AC NBE hOUS T Bt GHhICH G pHOLER G 23S
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 wvirus using the
recombinant baculovirus in which c¢DNA 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.



Pat ent docunent 4: JP No. 2003-284557-A, novel bacul ovirustransfecting
vector and reconbi nant bacul ovirus for expression of foreign gene. 20
Pat ent docunent 5: W02/ 062381, Bacul ovirus vector vaccine. Patent docunent
6: W04/ 029259, Bacul ovirus vector, nethod of producing bacul ovirus vector
and nmet hod of introducing gene. Patent docunent 7: JP No. 2005-15346-A,
Bacul ovi rus-contai ning anti-viral agent=325 DI SCLOSURE OF | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON . An obj ect of the present
invention is tdProviede ARnB9EPnF el MARHTIOMENSLEPTHERIRY, a reconbi nant
bacul ovi rdis- obfAINEed s30a by B@é@l&&mwe@qomanﬁhh%a@éu&ﬂeaf LM pABht
transfer vector and a bacul ovirus DNA, and nethods for production thereof.
Anot her objredtarsflshesppesenen e ddam sitadigdprbii delrg g mecenbiieant
parti cul i L.on ysi e reconbi nant bacul ovirus as an
active i%%%&%g\é?%%S%%A%gé%%‘g%rﬁge%gkg%LEws -4- The present
i nvenbors have Frounet aetlrandf ertyveztorcddiimagtabaguébvitusictasteo dpabing of
expr essi ng &,r0Lei N DRyl ng. 4, dasl 1ed, JyIIHARgenioLt Yo Oa & fisian protein
of a partléi protein or tThe prd%eln aving the’i ogenicity wth cytokine
i n insectfaeldlsntioandpuetieblat by (parddcimeafbymnbatmbdn bsirdy enek fi sh) cel |l s
ot her than ig@gct e%ls land a recaonbi nant. _bacul ovi,rus, obt.ai ned by
honol ogous FEEIRE TaPPGRTSY 1T he 3% anst & WdEt 6FIARA & badlit sl rifs DNA. By
provi di ng:the-gieeobirnante bacot H\vdidism sdsheuphabpangli + Tal adviintg uehea,
reconﬁinant bacul ovirus as the active ingredient 18 havi ng effective
preveft i VF gHFeGSethEraPedti caRFF At 0P SeRt 8EFB6S - di seases was
ext ensi vedat StrldicREmeAs @: ! 8sphdesd N dar@saRl BRYERLYS sMlAve IREWrhnbeeRd
that the reconbi nant bacul ovirus has the effect as the desired
phar mace RAGHICViANG, cEREBFALPY Ttk Preseheciinpertioht RIRFIYEEonbi nant 15
transfer yaciQr NavkRdct Be ROYES) o SITAE! Wel-rbfifal $58MBIA AN r RAGNA VT US
obt ai ned by honol ogous reconbi nati on of the transfer vector and the
bacul ovi mesdifN&dawdathagnerpbesnf or production thereof were confirnmed, and
It “@% chgﬂé' %o%ﬁ@%n%h$:rgﬁoﬁplr5532j%§§éb%!hcuﬁe£ﬂ§§£fofwﬁkég%gyﬁg as the
phar maceut1 cal capable o

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: W0O02/062381, Baculovirus vector vaccine.
Patent document 6: WO04/029259, 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.
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DISCLOSURE OF INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

An object of the present invention is to provide a novel
recombinant transfer vector, a recombinant baculovirus obtained
30 by 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, particularly a vaccine formulation using the
recombinant baculovirus as an active ingredient

35 MEANS FOR SOLVING THE PROBLEMS




20 expressing the protein having the desired i munogenicity in the target
cells and was useful as the preventive pharnmaceutical for the infectious
di seases such as malaria and influenza, and here the present invention was
conpl et ed. The present invgntion provides the invention shown
in the 25following [1] to [31] [1] A nethod of producing a transfer

vector conprisiiig grstLMCtulRdtd hihehearduall Proreleardc@okushoingene
have been incorporated, characterized in that the fusion gene conprising at

| east oneoyehesereodirg ceOMGEeich €5PERFRIRY DATRF L cHFPORENE BFSBEFER
viral part] | egst [ AMHRGEE M Co f Of @141 19aNe r8k8inl bRkeKk
domnstreé#ﬁgkggﬁgg%ﬁgﬁ'6$§ﬁb?g%lﬁﬁzging oneoverﬁtbpéie.%fqnnggr capabl e of
funct i onipmgtiehnviea by atre dmihuangehécibrcul bvi e meminednsect cells [ 2]

The net hod aceording. £ o [ al; ARl L. Y erd e ahty 3 joumhet capabl e of

func 'onFﬁ& o isanm ran pfonoter capable of functioning in
mammal s. thab- i h8¢cThee et hathdaec aediongithent 1paculdRrusclotadnedi Bed i n t hat

t he gene_encoding at | east aqne praotein capable of hei th f
the vi raPoBRiePEte Te SN o S batuTYi FOb DPes ere” S Ved: Sararorhud
stomat i t ipNAVI rEks gHMERAMS €he gedembandypeodculwvdmrus, i phenpbefnaseancycadi r us
gl ycoprotein gene, a human respirato&X sgncgtial Vi rus nenbrgne ‘

24P us t&f

gl ycopr ot@iVAngehBe BCEJRIIRT hAAFE hEMa g it hitN 5Pt ERh gene, a

type; § i piiepzaryieusvdesmagindiivei BnpyeketRe ggpeut i heffees ssoapl ex virus
gl ycoprotein gene and a nurine hepatitis virus S protein gene 10[.4] The
met hod adededtagueodfagasis ["Fs MEPEiNcLheSveTt¥br at’d Br fdtet’ calabl e of

functionifg 0 VerteRE st e i Selatedohhamagy ofe arLIbmRgakovi r us
pronoter, an SV40 pronoter, a retrovirus pronoter, a netall othionein

pr onot er paguReat rehokks prlet ed ffqartomst éhe geEAE P rihatEcevdt Séllongat i on
factor la 15 pronpter, an.actjin pronoter, .a.ubiquifin - | bum n
promoter and aR fHCAEFGEETY %?6%5%5F?S€ht lﬂggﬁg}éﬁhéaﬁggﬁ%g&ggggp ing to
any b$ [ Hranefp4] vewher ehavine thec mooeilr gsrpeonne erthe magaadiedntr om a

pol yhedri I , : @an; E QDL SF 4 1E2,pPreaukeer a
p35 pron%%gg}ggg%ggpggt%%%ﬁgtey, éﬂg%ﬁ§%556%eg§onnti%%Oﬁ”bf ® ep[6]& Ther
met hod acewtdirngndothnypPatulayizus [BR anpRefBf nte HoF FmiHo gERUtdPBi gn gene

i's sel ectgd fbemany 8bnfi MRIA! ianAntd ges, canfi nhddettza atd geromdindht
tubercul osi s antigen, a SARS virus %] a_West N |e fever

ant i gen, R2YRYGEUPeVEF 5 V@?lﬂ?%ﬁﬂ:Péég%ggnpﬁfﬁm%%?$Eﬁﬁﬁlaﬁ?qig&ggﬁfigen, a
| ei shornicxparisisgan, thet py@aans dieviany itdpen deaikedcboytoraon @iyl ganthkone,
or a fusion antigen of gt leasle ANC el ee! BdeLLAM L0656 AUIHRN LGN Eor
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 [1l] to [31]

[1] A method of producing a transfer vector comprising a
structure in which a dual promoter and a fusion gene have been
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 promoter linking one vertebrate
promoter capable of functioning in vertebrate and another
baculovirus promoter.

[2] The method according to [1], wherein the vertebrate

35 promoter capable of functioning in vertebrate is a mammalian

promoter capable of functioning in mammals.



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, pDual - HLIN1/ HAl- gp64, pDual - PoTRAMP- gp64, ’

pDual - PbAVA1D123- gp64, pDual - PbMSP119- gp64, pDual - Pf CSP- gp64,

pDual - Pf AAAl- gp64, pDual - Pf s25-gp64, pDaal - H5N1/ HAl- gp64,

pDual - SARS/ S- g , P CP ~gR pCAP - ) [ HALl- gp64
35 pDual- HLN1/ E/gfg%g%fkép%idﬁf%lﬁ %ﬁg- gﬁeﬁﬂgﬁﬁa -]Ngg;% ISE% Eé%l-i %e-gp ’
I[-lg\]ll E@Qf%pfj%?@(}éﬂﬁwmngp@ﬂ, lpept Hing /potejpe L2 L gort PANIY HAR vp39.
met hod o roduci ng_a_ r-ecomhi. t .hacul ouicr ys I 54 opRs of
produci nﬁoﬁp?Pgﬂgf% e%?%lrraclo a@sﬁ%ﬁg 5@532 régt grgﬁg{%]?%%%@aéﬁﬁafﬁ  °
FLon?t er aandsachust og‘;cgﬁﬁthavailﬂeenglmcopp@t%ﬁtre@er@halaaévwi z eUan t hat
e fusion gene conprising at |east on ene_encadi i abl e of
bei ng® a é%ﬁaﬂ@ﬁflge%cxn uspgﬁL F8P£°gﬁ Hat® %’as hgu%lea@ﬁ %%gggﬁﬁggf or ei gn
gene ar e ghipkeda doynsis eammianichglguabrptemmt gend,i nkimypeohe inéivehzate 10

pronoter capable of functioning iin vertebrate and anather b Vi rus
pr onot er Vigyst PaRIFeEEF HY ﬁ’emt%realﬁsggpe(/eﬁt Pand &' él%u ZSV?ECLEEQDNA into a

host cel %eﬁggamuwﬁ@&t'rmrﬁw@t ngetpesr epapbi:nantrusagllyovbraseif 9] The
met hod according to [8], characterized in _that the 15 gene encodi ng at
| east on@epeotdfnacapeble MPaditig VAEUEonpBhehtbf9% e viral particle is

any pf a bacul qyir 4§96 GENEc A MRy @4l an1Sbenpe] | i whendilis copr ot ei n
gene, "a type | h&manei nmunodef icci engl;%3l Vi rgs,gl ycop,rlot ein enetjgﬂezl hgman
r espi r at oreytspmeyei proneten sanRlenefgifyeepioberh Yo rts & ASinfluenza

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 la
15 promoter, an actin promoter, a ubiquitin promoter, an albumin
promoter and an MHC class II promoter.

[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
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

25 virus 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,
pDual-HI1N1/HAl-gp64, pDual-PbTRAMP-gp64, pDual-PbAMA1lD123-gpb64,
pDual-PbMSPl;s—gp64, pDual-PE£CSP-gp64, pDual-PfAMAl-gp64,
pDual-Pfs25-gp64, pDual-H5N1/HAl-gp64, pDual-SARS/S-gp64, pCP-
HI1N1/HAl-gp64., pCAP-HIN1/HAl-gp64, pCU-HIN1/HAl-gp64.

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



20 virus hemagglutinin protein gene, a type B influenza virus hemaggl utinin
protein gene, a herpes sinplex virus glycoprotein gene and a murine
hepatitis virus S protein gene. [ 10] The net hod according to [9],
wherein the vertebrate pronoter capabl esof functioning in vertebrate is
selected from25 any of a cytonegal ovirus pronoter, an Sv40 pronoter, a

retrovirHglH%%%?%ﬁgﬁ%?%gggﬁq&fyggduqﬂé@\p%@prﬁfﬁl/ghju§y54sQggkp@potein

pronoter, & an elongation factor |la pronoter, an actin
pronot er H1&1 (A i3 pronoter, an al bumin pronoter and an MHC cl ass |
promoter. 30[ 11} Thend@idwd rapeondenggt @ aeayorsdire8it bacliloyirwherein the

bacul ovirus pronoter is selected froma polyhedrin pronoter, a

pr onot er COBRT } ENG rtdifo 5P Sa O 3BT BB 2 %%?ﬁﬁfﬁgrgﬁﬁggF,c%%%rgégﬁ%ii
promgf er ¢ Ld2lu e ABihed aceordi pgohor@nyard d Sustion| ddéhe hhee ever85 the
i mmunogeni ¢ foreign gene is selected fromany of a malaria -7-.virus
anti gen, inpoEparaird gelarastRcyzadt igehhah 18 SMtdiiPa 95RE; GRAPTHS g at

trypanosepR. anfj ge., & JLUCAGY! 92808t a0t | @SSO, beling husb@pomett f
one selec?ga from résenantig)gn ggne group wth a cyté??ne. g@?%] Thgﬁh °

im;:t ggs gacmﬁlég\n/go&mw gfnd[ 8L té@aFEIZ?{levﬁW@iqgetW}é: FEOEEABINIARES bATl ovi r us
hEES R%W@%c%@“v%&?% §93§ Dg?&ﬁ%%’er ACNRM U @hne=HEREL Ebdate

AcNPV- Dual P bAVAID123, AcNPV- Dual - PoMSP119,
AcNP\G Duglr o6 €SP, caeMP\Dwefl -fRhANADN 1 Ag NPYV- TRial elifaszs antlc RPYTDRE] - HSNL/ HAL,

ACNPY- CLEPERAP RIS AR B TR NB CAEKY:  thal - TN N0 20 2
R i T o s
Whi ch & ESCPESH bR e ISHH S ng a1 | east one gene encoding a protein
?ﬁﬁﬁﬁggeﬁ{begﬂgﬂagﬁggﬁgaﬁﬂé éﬁqdﬁ§qﬁﬁgkopqeqLCbﬁbﬁﬁwkéﬁiﬂeaasm ehet the
e SreeBLad o earter e SR s T Ao SERb et
anot her bacuhevi/i Hs1 pporDicEre Has apgenpt 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
20 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 gene.
[10] The method according to [9], wherein the vertebrate
promoter capable of functioning in vertebrate is selected from
25 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 la promoter, an
actin promoter, a ubiquitin promoter, an albumin promoter and an
MHC class I1 promoter.
30 [11] The method according to any of [8] to [10], wherein
the baculovirus promoter is selected from a polyhedrin promoter,
a pl0 promoter, an IEl promoter, a p35 promoter, a P39 promoter,
and a gp64 promoter.
[12] The method according to any of [8] to [1l1l], wherein
35 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



20 incorporated. [15] The transfer vector according to [14], characterized
in that the gene encoding at |east one protein capable of being the
conponent of the viral particle is any of a baculovirus gp64 gene, a
Vesicular stomatitis virus glycoprotein;25 gene, a type | hunan

i mrunodefi ciency virus glycoprotein gene, a human respiratory syncyti al

virus nmegbrane, gl YEOR! oI Wehe: g8nl YRE Aoy Miuienas W nessheaaggl utinin
protein gene, a type B influenza virus hemagglutinin protein gene, a herpes
si npl ex RRELFEHI yR OPFRABIGF Fen&PERESR! nfir 1 FHECHSPRTAS a@itﬁagnsaﬁ?%%i%
30gene. 4-8usion antiddifloflh@iet kansteedvecdnr tiesoraitigenogkhd] grader ei n
the vertebrate Eronnter capabl e of functioning in vertebrate is

sel ect _edeLFBmaa YEQFLIRE cyt omegal ovirus pronoter, an SV40 pronoter, 5 a
retrowirus pgzmﬁﬁérTha.mﬁﬁbﬂd(ﬂdﬂqndémﬁ tpoadYert BBhewst [Sitdeck "BEEEERN
pronoter,.a G_pr onot.er : at .0 a 2 an yh
pronnter?hg ﬁﬁfaﬁ? ??ﬁ%w%ﬁna 5§¥9§% %Fbgﬂ%ng%?%ﬁgﬁgﬁfand%§%6ﬁﬂcégﬁ225 [

pr onot er Dupl17pPbTHE, t Acizf-crualedtldil /Hae or BENBV + DuanPLIRAMP4] AcYPYOPus)

wherein the Vi r ter i.S.selected._ L hedfdyL promoter, a

pl10 pronﬁgé¥??§ﬁ£?Eﬂ£%$%ﬁﬁg%&;%%ﬁh%é?’pggkgge??gg]g§§%%¥onnfg?, a p39

Pronnterfu@%gpaAgpﬁﬂ-?wmvunuﬁal—Pfs25, AFN8Y-Thel i 2NsfHA] ,v8cNEV-Buebr di ng

0 any o to [17 wherejn the i eni ign gene is selected

fromt@ny S 56#'aAﬁ&F%T¢%f%%ﬁ%4ﬁ§4/ §ﬁkg§?588ﬁ§%ﬁﬁéﬁ$§en, an M tubercul osis

anti gen, panSARSyVHI NS/ @M | geiNpwe-DOBSEHINKL gMP pVRENBV+ US antigen, a
Dual-HIN1/NAe, AcNPV-Dual-M2e, AcNPV-CP-HA1/NC99, AcCNPV-CP-
HI1N1/HAO, AcNPV-CP-HIN1/HA2 and AcNPV-CP-HIN1/HAl-vp39.

[14] A transfer vector comprising a structure in which a
15 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
promoter linking one vertebrate promoter capable of functioning
in vertebrate and another baculovirus promoter has been
20 incorporated.
[15] The transfer vector according to [14],
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
25 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

30 gene.



dengue fever virus antigen, an HV antigen, an HCV antigen, a |eishmania
antigen, a trypanosoma antigen, a |eucocytozoon antigen alone, or a fusion
antigen of one selected fromthese 20 antigen gene group with a cytokine.
[19] The transfer vector according to agy of [14] to [18] which is any of
pDual - Hsp65- gp64, pDual - PbCSP- gp64, pDual HLN1/ HAl- gp64, pDual - PoTRAMP- gp64
pDual - PbAMA1D123- gp64, pDual PoMSP119-gp64, pDual - Pf CSP- gp64, 1

pDual - Pf AVAl- gp64, pDual - 25 Pfs25-gp64, pDuaI H5N1 1- gp64,

ng: a{rﬁy S—g}f)@ﬁ4 Biep- HIaw 3941 5640 T p AP FANLY HAL - Gplj@ %’gléﬂﬁTN’iPﬁAl gp64,
R NAe- gp6thy a1gRe4tepERHALL NC99- gp64,

pCP-HlNlY%ﬁgg %ﬁ? & -HlNllHk% gp64 and pCPHlNril%ZHAllai\%ZifSS'a 30 P

reconblnaaﬂebaedlﬁvvmusnpr@ﬁu@eﬁwtﬂmQQﬁiQﬁy¥H§dPéPmBFEHuc?%gSY%i 4%ﬁﬂﬂﬁﬁrhant

bacul ovi rus ccordln c 0
bacul vi PuEh ‘6%8‘%%391{‘9“%% ,L“?ﬁa}lgojg%g%?{rﬂﬂﬁgvﬂﬁﬁegf g{sﬁggga Shock

AcNPV- m@&oeegﬁPprA@é\iPéﬁ: ,leaICAGB@rblihNtb HAlan AeNR\VGDuUadn EisTRANP LA

ACNPV- Dual - POAMALDL23,  ACNPV-
ACNPV- DUEFS OBPARAL, AR DIA " Du g’fépkﬂ;%%‘v{’eﬂ?é{:&.ﬁ% gHSC%E/ T

ACNPV- DUgro@BBSE San ACNP\MHEP- c]ldibl‘sll/IIﬂAi:;rvotxPr/ CAP- HIN1/ HAL,

ACNPV- O HINI/ HAL ~ ACNPV- Dual - HINL.NG, ACNEY _
AGNPV. CP. HAL/ NG93) RBRPYEEE FANITIHAGE ACKPY. a[ﬁ Hﬁﬁ%&‘\% ChRV- Dual - M2e,

Ac NPy CP-HENL/ AL r¥P39%he baculoidls ArﬁhﬁtéﬁCEﬂt$Q%éCtHﬂnﬁﬁ9mtﬁon
conpri sing f he reconbi nant bacul ovirus accordin ZQJ g%;
[23] The poaPRaEaDt PEANC a5k DR TEECEPEr ng™t {2&% onﬁr|5|ng any of

ACNPV_DU%&bM%@%&HAQ’pBS promoter, a p39 promoter, and a gp64 promoter.
[18] The transfer vector according to any of [14] to
[17], wherein the immunogenic foreign gene is selected from any

15 of a malaria 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

20 antigen gene group with a cytokine.

{19] The transfer vector according to any of [14] to
[18] which is any of pDual-Hsp65-gp64, pDual-PbCSP-gp64, pDual-
HI1N1/HAl-gp64, pDual-PbTRAMP-gp64, pDual-PbAMA1D123-gp64, pDual-
PbMSP1li4-gp64, pDual-PfCSP-gp64, pDual-PfAMAl-gp64, pDual-

25 Pfs25-gp64, pDual-H5N1/HAl-gp64, pDual-SARS/S-gp64, pCP-HIN1/HAl-
gp64, PCAP-H1N1/HAl-gp64, pCU-HIN1/HAl-gpé4,
pDual-H1N1/M2-gp64, pDual-HIN1/NAe-gp64, pDual-M2e-gp64, pCP-
HA1/NC99-gp64, pCP-HIN1/HAO-gp64, pCP-HIN1/HA2-gp64 and pCP-
HIN1/HAl-vp39.

30 [20] A recombinant baculovirus produced by the method of
producing the recombinant baculovirus according to any of [8] to
[13].

[21] The recombinant baculovirus according to [20]
which is any of AcNPV-Dual-Hspé65, AcNPV-Dual-PbCSP, AcNPV-Dual-

35 HI1N1/HAl, AcNPV-Dual-PbTRAMP, ACNPV-Dual-PbAMA1D123, AcNPV-Dual-
PbMSP1l,9, AcNPV-Dual-PfCSP, AcNPV-Dual-PfAMAl, AcNPV-Dual-

Pfs25, ACNPV-



10 AcNPV- CP- HIN1/ HA1, AcNPV- CAP- HLN1/ HAl, AcNPV-Dual - Pf CSP,
AcNPVDual - Pf AMAL1, AcNPV-Dual - Pf s25, AcNPV- CU- HLN1/ HA1l, AcNPV- Dual - HLN1/ M2,
AcNPV- Dual - HLN1/ NAe, AcNPV- Dual - M2e, AcNPV- CP- HA1/ NC99, AcNPV- CP- HLN1/ HAQ,
AcNPV- CP- HIN1/ HA2, and AcNPV- CP- HINL/ HAL- vp39. 15[ 24] A phar maceuti cal
conposition conprising the reconbi nant bacul ovirus according to [20] or

gflLy Inﬁéghanﬁf/ﬁgprthkpgfag -adaknyst gLeslyiggr anuscul arly, intranasally

vaccl ne conpri Si ny of
AcNPV- DudNNHI @1 }-macN%C&eHvW-N@ﬁHﬁimﬁFD&EV n‘g ]Cf%(‘ﬁll*llNll HA1, AcNPV- Dual -
Pl S A T AN A Y b
- c - Dua \/- CP HA1/ NC99,
AcNPV- CPAANRY T FRGIA WARGRR cﬁ%i’rﬁKZHéHg/ Wgﬁp @?ﬁﬁ#ﬁﬁ?ﬂﬁ@?@g 38925 an
active i mgneg-eptulNl/HAL-vd328] The vaccine according to [25], wherein the
vaccine is adm J?Pi % d |ntra ]igg]arl Psagggﬁrggﬁéiyé tBhé nhalatlon

[27] A therape BVenti ve agen |rus i nfection,
conpri si ngcAmNWamabammmm aAcRIiaR- EHe N2 HAIor AGNRV- CAP- HIN1/ HA1,

AcNPV- Dual - ; A AP HIN1/ HAL,
AcNPV- Dual - Hlﬁ??ﬁ&Ag hé%%%§é§éw%%%iﬁiggﬁﬁzg%g%?gf§%?%Ee Agﬁgg:CP-HAllNCQQ

AcNPV- CP-[1R2Nz1/ Fﬂ@rA%NM/@mfNW‘ DRA4~HEN MNPV, CP- HINL/ HAL- vp39 as an
QC;:Y@ i pn@edi-entH1N1/HAL, AAGIV-The-theldpaut i BcXPV-phealerhicse, ageNeVT or

i nfluenza vir ec cor to < h t - 10-
i i ot SPed ErebBhoorarby A E%f%%r?asé[?ﬁyf CHPELRL TS, Soent 1

[29] A vactiPVeDfiol- Hth@é@mzaAqNPquaﬁr@éN HAeco?h%W‘élwlaWeof

AcNPV- Dua| giNELHAL 7 /ReNPV-CRipyv-cr-HINL/ HAD, AehRY-EARHIINMHAEAL and
AcNPV- Dual - Pf CSP, AcNPV- Dual Al4Al1, 5 AcNPV—DuaI Pf s25,

AcNPV- CUANRY GRTH LI (BRL - VP 3

15 [24] A pharmaceutlcal composition comprising the
recombinant baculovirus according to [20] or [21], wherein the
composition is administered intramuscularly, intranasally or by
inhalation.

[25] A vaccine comprising any of AcNPV-Dual-HIN1/HAL,

20 ACNPV-CP-H1N1/HAl, AcNPV-CAP-HIN1/HAl, AcNPV-Dual-

PfCSP, AcNPV-Dual-PfAMAl, AcNPV-Dual-Pfs25, AcNPV-CU-HIN1/HAL,
AcNPV-Dual-HIN1/M2, AcNPV-Dual-HIN1/NAe,
AcNPV-Dual-M2e, AcNPV-CP-HA1l/NC99, AcCNPV-CP-HIN1/HAO, AcCNPV-CP-
HIN1/HA2 and AcNPV-CP-HIN1/HAl-vp39 as
25 an active ingredient.

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

[27] A therapeutic or preventive agent for influenza

30 virus infection, comprising AcNPV-Dual-HIN1/HAL,
ACNPV-CP-HIN1/HAl, AcNPV-CAP-H1N1/HAl, AcNPV-Dual-PfCSP, AcCNPV-
Dual-PfAMAl, AcNPV-Dual-Pfs25, AcNPV~-CU-HIN1/HAL,
ACNPV-Dual-H1N1/M2, AcNPV-Dual-H1N1/NAe, AcNPV-Dual-MZe,
AcCNPV-CP-HA1/NC99, AcNPV-CP-HIN1/HAO, AcCNPV-CP-HIN1/HA2, and

35 AcCNPV-CP-HIN1/HAl-vp39 as an active
ingredient.

[28] The therapeutic or preventive agent for
influenza virus infection according to [27], wherein the agent

is



Dual - HIN1/ M2, AcNPV- Dual - HLIN1/ NAe, AcNPV- Dual - M2e, AcNPV- CPHAL/ NC99,
AcNPV- CP- HIN1/ HAQ, AcNPV- CP- HIN1/ HA2 and AcNPV- CPHLNL1/ HAl-vp39 as an active
i ngredient. [ 30] The vaccine for influenza virus infection 10
according to [29], wherein the agent is,administered intranuscularly,
intranasal Iy or by inhalation. EFFECT THE |1 NVENTI ON According to the
present LayentLoi.o @ 0¥eh LEA0UDE Pant, 15, A1l Eg! Ofnafat £50NDI nant

bacul ovi 0% y honol ogous™ reconbi nati on o e _reconbi nant

transfer vectof23hd® &7 assdfcoiorud "BNAC 4R dV Tethdds S6rOBr oduct i on t her eof

are pr OVEQﬁBIisfﬁ?Fa{W%ﬁt inGRIPY -BAEDL i S NEA e Aedeorkiprant  bacul ovi rus of
the present 1nvention as the active ingredient_are useful as the 20
therapeuﬁﬂﬁléﬁAbre&@%?VVQAQﬁHkﬁ#Aﬂ&JWIﬁ?NPNFQEFﬂﬁﬁgcﬁ?se%EQEVERHﬁ%?ﬁ§AMA1’
mel ard a, Alcgg{,yggg@ﬁg%gggr auhesLevandnepat | tigpweancers and aut oi mune

di seases, or as cellular nedicine and vaccine formnul ati ons. BRI EF

E)ESCRI PTD?ummmmDuzsﬁﬂ@ll INRe, PNy IIRIWRG pPEVBITINR ef fect
(virus i ty, tid.er), of i k i PY> N1/ HA1 on
i nfecti OH &? _M;ug%hfz'l\%l\&e%\}zaa& Pv?lrltﬁlg?%glag ﬂgﬁ%gbgﬁ%@v%@%%wéﬁg %(ﬁgpgjr-ceﬁnt ive
ifLEStD&HFNﬁ{ﬁP}—Vp39 geraroadctafret hegredoemi nant bacul ovi rus

C - Dual - 1 on 30 infection wth inf . Vi ; FIG 3is
vi ews showi ng i@EfET%ebY%ﬁ%ﬁqﬁg éﬁaﬁﬁg?EGS%Qeiﬁﬁgingﬁlo & fusion product
in |nj(acih%@a£%§ﬁ@t%@eﬂz&9]by wheeenihi nant abacul oviadmsittiseeirefl] uenza virus HA
gene ( \ , the M tubercul osiis Hsp65 ne (Hsp65) or the malaria
paraS|te195r€%$55%%%F¥¥%G%5¥aﬁﬁﬁéiégdofr8%1%ghgi%%ﬁé#br vector. Lane 1
ACNPV-WI' Lane 2: AcNPV-Dual - HIN1/ HA1 Lane 3: AcNPV-W Lane 4:

AcNPV- Dual - Hsp65
EFFECT OF THE INVENTION

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 such
as malaria, influenza, tuberculosis and hepatitis, cancers and
autoimmune diseases, or as cellular medicine and vaccine

formulations.

BRIEF DESCRIPTION OF THE DRAWINGS

25 FIG. 1 is a view showing preventive effect (virus
infectivity titer) of recombinant baculovirus AcNPV-Dual-H1N1/HA1l
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 vector.



5 Lane 5: AcNPV-W Lane 6: AcNPV-Dual - PbCSP; FIG 4 is a view of
fluorescence | abel ed staini ng 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 apd_the gp64 gene. (A): Hep& cells
transduced wi th AcNPV-Dual - Hsp65; (B): Hep& cells transduced with
ACNPV-WI'; _ELG . Spdspawi ew i dentifying by inmmunoprecipitation that the
reconbi nant bacul ovi rus produced fromthe reconbi nant 15 transfer vector in
t he mam&knan2 anmkellVdeldls Hiad /BRpressed a fusion protein encoded by an

i nfl uenz? ULr §s k@mghgen gene and the gp64 gene. | nmunoprecipitation of
Hep& ce FS®i hi r'oduced with recombi nant bacul ovi r uses. Hep& cells were

transducédnwi ¢ h 2cNPKA~DYR1(HEswe51) , AcNPV- CW- HINL/ HA full (lane 2) or

Ac NP 'Duilh ZQ,I—%(I:\?.%_ (lane 3). At 3 h after transduction, cells were
radi o abefeq wit methionine for 12 h. Cell lysates were

i nmunopr @ehpi bat BcNRYtDuatderRin@Sfrom m ce i nfected with HLNL influenza virus.

FIG 6 is a vi of Western blotti anal ysi i fuysi.o ressi on
of a malaria pgfgs#el%@ gene Oaftnﬁ%ﬁéeéﬁéi%eﬁge@%!n&giSrz%llnpzlrgt Pg gg of the
r econbi nalat:oialaﬁzué@wiwamlpfvdduuse@rbduaeﬁhémrecmmimﬂintamtr amshefevereoror n
insect cells. Lane 1 : AcNPV-WI Lane 2 : AcNPV- CW- Pb 0 L.ane 3 :

AcNPV- Pb&BPY¥GF FEREME® f?ﬁcﬁ\lﬁ?—sméﬂr%&%ﬁ F¥asldn Fﬂr%%Pu‘F% 3

i s a view show ng

resuds efipBFcRCsidempdyinad hat aneHibe4s agdigen reconbi nant bacul ovi rus

obt ai ned by exchanging a vertebrate pronoter has ex}Pr essed a fusion product
of HAl _ dAd: HepG2 cells transduced with AcNPV-Dual- sp65;

(B) : HepG2 cells transduced with AcNPV-WT.
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-HIN1/HA full (lane 2) or AcNPV-Dual-
20 HIN1/HAl (lane 3). At 3 h after transduction, cells were
radiolabeled with [*®S]methionine 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

25 fusion expression of a malaria parasite CSP gene and the gp64
gene in viral particles of the recombinant baculovirus produced
from the recombinant transfer vector in insect cells.

Lane 1 : AcNPV-WT
Lane 2 : AcNPV-CMV-PbCSP
30 Lane 3 :AcNPV-PbCSPsurf
4

Lane : ACNPV-Dual-PbCSP.

FIG. 7 is a view showing results of RT-PCT identifying that
an HAl antigen recombinant baculovirus obtained by exchanging a
vertebrate promoter has expressed a fusion product of HAl and
35 gp64 in Hela cells.

FIG. 8 is a view showing production of IgG antibody



35 gp64 in HelLa cells. FIG 8 is a view show ng production of 1gG antibody
-12- specific for a PbCSP antigen in sera frommce inoculated with the
reconbi nant baculovirus. FIG 9 is a view show ng nunbers of

| FN-r - produci ng cells reactive to a, LCTL epitope of PbCSP in spleen
cells frommce 5 inoculated with the reconbi nant bacul ovi rus. FI G

10 is a ¥h§$%§?9“f&8eP&%%%@tb%%18EBGQﬁSséﬂafﬂ§xdmﬁ%%thﬁbhulaté@rar@y t he

reconmbi na acul ovi rus AcNPV-Dual - Me on infection with influenza virus.
FIG 11 ichearscevbsrmovii gpauleventbve ef fects (virus 10 inf ectivity titer)

by reconbi nant ovi rus_AcNPY- CP- HAl o) nza
Vi rus. EEG 51}25 i3 3N & e\\lévogqﬁ(r)1 i M?%gs p?%dftI t %ngg? %%%g%%%dy
speci fi crkactinél uenz N rapaquebbcﬁoabCiSRdme@lkgert lve Llec SibnakaEe

bacul ovi rus AcNPV- Du I-H N1/ HA1 dmns ifferent four 15 rout
FIG A3 it8ogu ?EWSWO G ﬁ?cﬁf“% %o%g%\ﬁg?‘y%%sﬁtl body and |gA anti EO§§

specific for i Erfct;uemzalavlar UBL dun srmzahg\/\@shvan‘duaé velf eart snelghi rusnduced by

t he reconbi nant bacul ovi rus AcNPV- Dual HIN1/ m._ni_ste f t
four routBEeCEREEY Altse P¥itE% §ﬁ8W“H DEH ?‘eveor?’tj‘lr\}les @f%geP\célt gu%\i“[\?%gsen

infectiVvighy ihiEtet) @i tH |i4gNa@neiar wsrus. nasal cavity by the reconbi nant
bacul ovi rus AcNPV-Dual - HIN1/ HA1 adm ni stered vi a d%r% erent, f.our routes.

FI G 15 is a vE&H- showi g (e hrdwrsitioy B*EF FBEL Y ( RSV St i vi ty

tite [n'fQE"tilw% DALY Ny URRZALY hEHS Bé(cui'@viﬁfeoﬁbl nant bacul ovirus
AcNPV- Dual - HIN1/ HA1 adm ni stered via different four routes. BEST MODES FOR

CARRY! NGAQUPVTFHR-HAWVENTI Den RaYfressdrraribh hef Bi¢R4R WidSevi ati ons of ami no
aci ds, FIG. 12 is a view showing the production of IgG antibody

specific for influenza virus in blood, induced by the recombinant
baculovirus AcNPV-Dual-HIN1/HAl administered via different four

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/HAl 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-HIN1/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, "Guideline 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



30 peptides, base sequences and nucleic acids accedes to | UPAC- | UB

Communi cation on Biological Nomenclature, Eur. J. Biochem, 138: 9(1984)
defined by IUPAC-1UB, "CGuideline for preparing specifications conprising
base sequences and amino acid sequences;,(Patent O fice) and comonly used
notes in the art. 35A DNA nol ecul e hereTh enconpasses not only double

strand -13- ut al so si S ne, DNAy 1 el e in d
ant i sensg?qghg}gﬁ@agﬁ?c lr%:gglﬁpossncgjat deyr?l&ﬂagg IS %11(5)? ﬁ}ﬁ?eczﬁ?ggagﬁgngfhan
t her eof . aFhesefhseechahes paliriudospbisde thONA and eIt didddrAgtPhe

i rmunogeni ¢ forejgn ne of the present I [ oW
strand DNAPPREI Eagﬁﬁggmg eéegﬁlﬁgangﬁgl‘%é&yng léa%sr%tlrégh ggﬁiﬁ?ééé%&ggﬁgl ﬁ)
Lgatgﬁgngnggﬁl_@ngnd?é hm&rﬁgjh@is:t rfore iBNAgEnat 0§ eive wiRsant Ravena§iehe

e conplenentary to the sen hai n.and d
Cher cbi - dmPessest RBFuf ad Herk i-nTe PP THE™ Bar U eT et Ge ar Tho XA
Ime)!agful)ﬁ es*lglr 'gﬂs'ts?aﬁ@tmfilz@fié’lﬁ(’s&)&kﬁiﬁﬂnﬁhbmnaingegIDNm,ara?hdll'mrfriiHQéleude at

expr essi on suppressi on r.egi di '

sequence,staanrexGNhananahs ¢ i e g"ﬁ%al‘rﬁe hg‘(‘f Irlglghgpéo??%gerlé#]%ogole ::]1%3\335 akgliggﬁld
DNA.~ The %%'r)é@e%hgﬁ £9imosachafi d biacertgnenasi tieereifl wwdgsence and the

pol ynucl eoti de conposed of the certain DNA sequence include fragnent
N ; S,
honol ogs ,otderiwigti vestapdedut ants thereof. The nutants of the )

pol ynycl eot i de.,e. g1 AULARL: PAA dnclidenpatisnakly cOB6us Lh nps aldtel i ¢
mut aﬂps, not nat UGr%IOIQ' occurring 20 nutants and rrufants ha\r/]igsng del eti_on,

subst | t uldsamineatidit Bofuneitiobnberadian, Bad, cPResBCHfAM s &8t

pol ypepti de having.substant | t Ssapre f tign i dhe ncld of the
pol ypept ide eé‘r?_é‘(‘?&%&oﬁysflﬁgr%%%/gn%c%oﬁ i de abg:‘agr get ﬁgéjfr%?'atgi (L)!Ln. Ie(r?nt he
present idudrnde), ahhexbnaasfiesnvectommrefers to a 25 plasmd for producing

the reconbi nant_bacul oviruys, conprisin LG hdaWhi a fusion
gene |inking atTHedYGHE §8ﬁé8%n%%%? n%l%ﬂgdr% g\ltll]%’ %glgagﬁzé' ofﬁ%ei ng a
%jhig d&fe has

e o et oam of o Ul o AT o i n Lo, B
Do g oo S sanch 2l BrATeh akL s A oS 30
pronoter)ffﬁ&héﬂggﬂh%meQ%BEQVHéHﬁviﬁiﬁﬁﬁ(ﬂhd 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
structﬁre 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 a dual promoter 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 promoter and upstream of the gene

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



In one of the preferable enbodi nent of the invention, it is preferable that
t he i nmunogeni c foreign gene is | ocated downstream of the dual pronoter and
upstream of the gene 35 encoding the protein capable of being the conmponent
of the viral -14- particle. Th_elzf_ecorrbi nant bacul ovirus of the
present invention is used for vertebrates as the active ingredient of the
phar nnceégi_,g%ﬁepr vaccines. As the vertebrates, manmal s 5 incl udi ng human
bei ngs, ©.g., horses, sw nes, sheeps, goats, nonkeys, m.ce, dogs and cats,
bi rds such as Theckesabiqpaitl Hacydesesus dabbiies LrHgeordveRhLRBYSS

pi nt ados__an arr ot fishe u yeldQwiitaid 5 adelt yellowtails,
sea breaﬁﬁ?gag%:rérY%c esb%gcggdgg gFrél %ggfjéeacks(% stlri ped pigfish, salnons, 10

bl uebackprakmaasyt Derlps orcvacicanesar fss thal isowebraties,; MmO routs and
amago_ trout an he exenpl.ified. ong eiodigent,s ths,ps esent

i nver | oﬁnﬁiﬁé?%?ﬁw anSfer evgéfokrlo%:%ér]r%’r ?sg'i’lng 'he no%gf gt?pcture in
whi ch t heohusiion mene, oy iasidngatbhe Qends emecddiary crivikeal, newdidhe protein
15 expressible in the insect cell and one i nogeni ¢ f aorei eneq has been
i ncor por 8PASANdRFPRHRF ToMLISONSr tHE* QYR BHOwD e al%l’(lj %ﬁgggggge vertebrate
pronot er thagehesnch i kegktipwaneiiher, baaut oyéY Usvipridrmt eea Byeams,
co-transfecting this transfer vectqor together with t ehba%lé!lovi rus DNA into

the i nse@mbeshpcker i $eRRS Z0-4RENSABEEgoBET TRTEO DI HatTon > 118" possi bl e

to opgai pitaE.ERCONDhNRNt DAY, 0VrisahNcuhbeh tdinPdisitanugenebwbokh i s
under the control of the baculovirus pronoter, expresses in the insect cell
and can prodtceandfapidh Protts ﬁa@aﬁﬁbﬁéelﬁﬁ’lb@%' t he conponent of the

budded viral pattigle hesit | NG pekakad. 1R56Ac1AE Prasents ithvent i on,
when t he recongl!hngﬁt!e %Ig%ﬁ?ow rus is g)dm ni stér ed to a vertebrate, the

fusi on protesfieof veheoprotrimi dagalihe 8pPVHE AEEHE kD g @i of"Bhe budded
viral particle with the | i oLej b u 9R$casrdtei
tf[%é?gi Gehe LR L TIIIOGH Gt LaEBaPLP2bY ¥r d URi9BS e@B rdtein

conponen nant “bacul ovirus adm nistered to 30 the
ver t ebr ategpirevadbsei int tiee visrdealir ated 1cehtl, opef imherrgatiyd® TRiLOR FRRS

R e B e an
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 immunogenic foreign antigen from the wviral
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,



Therefore, in the case of the mammal, by adm nistering the 35 reconbi nant
bacul ovirus of the present invention to the manmal, -15- the fusion
protein of the protein capable of being the conponent of the viral particle
wi th the inmunogenic protein is presented as the antigen, the fusion
protein of the protein capable of being the conponent of the viral particle
with the i mmuunogenic 5 protein is produééh‘in the cell of the mammal, and

is thought, to.function _as th reventive or therapeufic agent for

| Dfectt oneP b P B30 BB, 85 obhE SR A Ad0e Bo- Pend it gsgRRens
action. The treeutinwlr parbNALEowbenh Cthd riansimetad cwptkbréhe 14 ansfemtt@
vect or ngg be any of a wld tége, a nmutant and_a reconbi nant bacul ovirus
DNA. Host %eﬁh% 496N o PP aheF Bt F ST U@, th6r PEREADT eSaRAMS K om t he

insect susdims tIROERRLBHAntI YEi PEE dRiral partilket RELRr €8& Mk IHRIIHQN, the
gene encoding an am no acid sequence of an antigenic protein which is an
i mundgerP Bt i ivnBFeEHERd Y| Het uek Hy afaddiendarnat apynd oFs proreiti 68 and

treat mentr@fcd MeGld QUa Bi-808RESVSUSH B% MIRARL R, abBhL uegZa; tions
t uber cul osi s, autoi mune di sease and cancers, for éexanple, the gene

encodi ng YHe afime -apreteeqaecaee dctdripostceite sbehimsumepetrdrd iadt i gen,
i nfluenza, vifdys, antigen and M tuberculosis 20 antigen is referred to as
t he i munogeni ¢ foreign gene. Here, the "foreign" gene neans the
gene i ntroduced'lfe dacvleviagtisi BEA Wwhiloh ooriespdedsetiowihie tHoreiagrsfegene

even.iyf t gne ge LS. present.jn the cell. | n .the present
inve%PioH%g?ﬁe gg'eggnggﬁiﬁg %h%l%%ﬂﬁgmacﬁdmfgaggqﬁgﬁc% Eﬁc?éhiﬁﬁn ein
whi ch i s bdmulabdversi DNBNnOJErBt Saldls par becubattynd fenteed iag1ube, geae
encodi ng the an no ?ggd sequence, of the anti%enic protein_as |ong as the

gene is tHEGEe &Fcodi AGCThE am S Heit LediefPRIBPLERR SHH ST pr ot ei n
havi ng t he In iTHUIREGERBNEI L ivagai &S] tthes URSI-areeocwhhEhagausas tha d
di seases such 30 as infectious, di seases, cancers and autoi nmune di seases.
Exanpl es sequence of an antigenic protein which is an immunogen of
15 immunotherapy including vaccine therapy for prevention and
treatment of 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 1s present in the cell.

In the present invention, the gene encoding the amino acid

25 sequence 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 (Circumsporozoite



of these genes encoding the am no acid sequence of the antigenic protein
havi ng the i nmunogenicity include the follow ngs. As the gene encoding the
am no acid sequence of the nalaria antigen, for exanple, the genes
encodi ng the am no acid sequences 35 of{¢he proteins such as a surface
antigen CSP (G rcunsporozoite -16- Protein) of sporozoite surface of

mal ari a papasihe, o MERbImiezokhiersuef acenprotiei pakksatea Merbrane protein
of metrozoite surface, a malaria S antigen secreted from erythrocytes
i nf ect ed (WRERZAhTars W LRERPLLEEBt &) nOpr 2 SBFPLTAN KRS EEA Tt AE BEVEPFUY es 5

i nf ect _eds\e%wcgﬁl Al P2 SERA ROt GLR, sTRAMP- @I ot R rdth rAME Y Oh bk €
exenplified. As the gene éncoding the am no acid sequence of the
i nf | uenzaitvhruslanid gREEMHe PgonresneREDBEHEY thendd 9§ AEPJSEEHUEPEECDf t he

prot & ns, | (NerRAgLULLOL R, IfRAN iRk sNAnaNALAEN
(neu?éam' ﬁ?gggiég%n%}g%%l%%gaént%fﬁggnb%%{é?r1?')( protein antlingelrrll) and NP anti gen
(nucl eoppobveehnaaté gergmdarfileel.exenpl i fi ed. As the gene encodi ng the am no

aci d sequence of e antigenic..protein t C i nes encodi ng
the am no 15 aglsd%%q%%%ecesnco%dlt ettglreo Iéllg%(s) %%% %gs(ﬁ%%&to?g%g%m heat
shock prah€laenza-antugemnt(idrhn, geh854endnt egend5h; thst iagen8s5&ridM b72f
MDP- 1, ESAT-6, MPB51, Mb8.8, Mb9.9 Mblgé, Mb39 and MbLl. . Wih respect
to vert eBPIPERGERERE W MO RIMTa ISR §2nEs . 2 GendST 8988 A% Fhe ani no
aci dysequancgsnpf NAesraidegenineu2z@mpnotiesasantigdre ,i nfeenitagendiseasies in
human bei ngs, cattle, horses, sw ne, sheep, nonkeys, mce, dogs_and cats
can be eRERPELP| dtigRP ) PahHNEY agérhasD ?ﬂgchﬁ?ﬁﬁ% l@&.ng. ?aﬁinki’%
influenzay,snantkgesn) of the infectious diseases in chickens, dabblers,

pi geons, turkeys, gintados and parrots can be 25 exenplified. As the fish
genes, the ant Pgehhgediere FNIHE NN EE PBEECIRSEASERIYGPSFel9ToWw ai |'s, adul t

yel l owt ailg; S by 2B, e aeksy186adS, ti5d rhdR jadesingt Ehpednphgf i sh,
sal nons, ué acﬁ sal nons, carps, crucian carps, rainbow trouts, brook
trouts amdidnagauercrs sofardd meoggdds such as HSP6S (65-kDa heat shock

protein), a-antigen (Antigen85A, Antigen85B, Antigen85C), Mtb72f,
MDP-1, ESAT-6, MPB51, 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

20 proteins of the infectious diseases in human beings, cattle,
horses, swine, sheep, 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

25 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.

30 Pathogen genes whose association with the infectious
diseases in the above mammals, birds and fishes has been reported
are easily available from the institutions where public data such
as GenBank registering the pathogen genes have been stored.

In the present invention, for the immunogenic foreign genes,

35 in addition to the above immune antigens present outside the



30Pat hogen genes whose association with the infectious diseases in the
above mammmal s, birds and fishes has been reported are easily avail able from
the institutions where public data such as GenBank registering the pathogen
genes have been stored. In the present_j#fvention, for the inmmnogenic
foreign genes, 35 in addition to the above i mune anti gens present outside

the - 173 RURBRoRODYzof Ok SYATD! By cEXLA BEnGENAS RS ENG: HESLHE ARy
body, e.g., an P¥42 gene, an IL-g gene, an |L-6 receptor gene, an |L-2
gene, anbbdyi8egene,amnllIN ypegeneaandlah IPTSE Jerd:—0XSFEGRFBR gofes

obtai ned hy ;fusi pgn& a,yen,-ant i@er,hay nenihe e d TRUnNageni €st ygamd h drhe
above antigenic protein uskgg gene reconbi natl on technol ogy are al so

addr essedugdophgenameligafiad for dugangefegi VR t et iftess &3t 1PAVEREI on as | ong

as they apeuhBheRduced f1oMmdhe putei dacibdnl b piasentisingegehen, it is
possi ble to provide the 10 transfer vector having, these immunogeni ¢ foreign

genes andeCRBPLBEBHDN neBRNIPAQAYo R CuS 188t AFHESS BY7 Hod1 69 SRV PREDHHT nat i on
t her eof , faseWgh! ga@Se Hrovide PrhhrNIBGaUEheabn CONPNSIJ ia@n theyparsi ng t he

r econbi nant bacu?ovirus havi ng the inmunogenic foreign gene as the active
i ngr edi edttZREVERS @5%%i?ﬁ?f%ﬂhﬁHQErion 15 conposed of the pharnaceuti cal
conmposition. 1In theTheebactl owigrtsicssedtf @ phespvbsend drowediel ahei s an

i nse pat hogen virus ich cayses the infection_in the i C nd. is one
gr ou%é(BéE&ngfef‘i Hﬁ‘éso%\,{‘hﬁ%l%i S$&s THAVIRgTa" %y%?lfecl%lo@bel%égs%flgnghm as
t he gene.rcAshbgnthenhaone iy obft atihedvbyuseso POyowdf eracedbtinaggon nucl ear
pol yhedrgsi s vi.rus (NP makes _an, i ncl usi ol yhedron in
a nucleugafﬁegﬁ’iﬁ?e%?%@i%ﬁﬂﬁr?W%thg nggggﬁégéfééf?ﬁﬁﬁfhﬁggfﬁon. Even if
the foreicgmpgéséngothe eequmesisenht Hacndertedsi naplrecetsf igmyologRadri n gene,
the virugdAheh! end! QS AN AIQANGRR. LA AP das! LRl JRIAIAN F32RG1 RE OOKICE
in a large anmount wth no probl'em us, this has been practically applied
to the prodposiednodf thdechiogigaahitijicatleicampbastbeent years. As the

bacul ovirus useglf QL Lhg, PEESEMed RN 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 polyhedrosis 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
polyhedrin gene, the virus infects, grows and produces the

25 desired foreign gene 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
30 Polyhedrosis Virus: AcNPV, Bombyx mori Nuclear
Polyhedrosis Virus: BmNPV, Orgyia pseudotsugata Nuclear
Polyhedrosis Virus: OpNPV and Lymantria disper
Nuclear Polyhedrosis Virus: LANPV can be exemplified.
The baculovirus DNA may be any DNA which can perform the
35 homologous recombination with the transfer vector of the present

invention. Specifically, the viral gene of the baculovirus DNA



Aut ographa cal i fornica Nucl ear 30 Pol yhedrosis Virus: AcNPV, Bonbyx nori
Nucl ear Pol yhedrosis Virus: BmNPV, O gyia pseudotsugata Nucl ear

Pol yhedrosis Virus: OpNPV and Lymantria di per Nucl ear Pol yhedrosis Virus:
LANPV can be exenplified. The bacul ovirus DNA nmay be any DNA which can
performthe 35 honol ogous reconbination with the transfer vector of the
present invention. Specifically, the vitl&~ gene of the bacul ovirus DNA

-18- which can perform the honol ogous reconbi pati on with the transfer
veat on o S LR T ey e e PSR LR R e e {raneder
i Mmunogeny&cdfr fgrnhgepee8énd Sikbpnfonmare 16ankbg wAsekRt £d.nuks kagukewi rus

gene itself is scarcely expressed in the vertebrate 5 cells. Thus, there is
al npst nO'HEEP I CoRSFaePTi 8ne vt btlokikR pr BRdet RER, PF tinteRifsughthe hat

no har nf ubzdymaine yegRaasecss1Fniicehrecely expllsILansh efnd ardAeraide
production of transfer vector of the 10 present invention Production of

i munégerfel ¥or eil§Hs gehleeDNALS almostTie prAUnEgeRPRSIR eI it Ferf@tPRACity,
capabl e of, paifg fuysedst enbhgnyifidle gf?d“%ar}ql{ﬂu(ihi ufBe-OfpdN1& gqponent s of

t he bacul ovirus transfer vector can be easily produced and acquired by 15
synt hesi zimpdsased on nucl eic aci d sequence information of the

pol ynucl eoti de encoding the am no acid sequence of the antigenic protein
havi ng the obj ective inmunogenicity disclosed herein, or directly

synt hesi zi g TrerfiecalveBDhldr synd heseduatetdmod)f thenBRAr coecespandithg t o t he
nucl bc acideﬁﬁguence of a coding region of 20 the i mmunogenic foreign gene
based “on RHe HtrcI'&VE 4¢P sequence information of the inmunogenic foreign
gene. CGerefadugene efgifnfanbggniechur«ues ear berapplied to this production

(e.g., see Ml ecular doni ng 2% Ed, Cold Spri ngc Har Eor La]g. . Press(1989);
Zoku Sei kagaku FrkKEHUREGZEIC FRERSHT J&k Wb CPPaPi-e PF eje%?té%fefstﬁy t he
Japanese HiHGHAEISGeeSOGhetY, i 4980 .o AT HN R oayBhBASE So BN dsa f1 dvii@ uBNA,

chem cal synthesis _ ,
transfer vector can be easily produced and acquired by

15 synthesizing based on nucleic acid sequence information of the
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 sequence 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 Dby the Japanese Biochemistry 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(1981l); 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



means such as phosphate triester nethod and phosphate am dite nethod (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
conbi nati on net hods thereof can be exenplified. Mre specifically, the DNA
can al so be chem cally synthesized by a phosphoram dite nethod or the
triester nethod, and can be synthesizedqéking a commercially avail abl e

automati c olﬁﬁgnuqleoti e.synt hesi zer. A dqubl e Ehrand fragment can be 35
obt ai ned By Ryt HesI 7] ﬁg‘aénc‘(’% P etre A CHA RYR eﬁhﬁ%‘él?ﬂbglt%é;tr-afél-
conpl ementder cdmiappaiobltiateheshaat 1 yn symtdREingednsi sghel Sherand WrAEH nan
appropriate condition or adding the conpl enentary chain wi th appropriate
priner sequEhcBPT®LRESCREMEEI PSS dio, ddesFhgIacat Fantdiasg 289DNA

pol yner as€indAs s3eeidl g ia§ea asPeCho Bimd @& d.mMmunogeni ¢ forei gn gene DNA
produced in the present invention, DNA conposed of the DNA sequence
encodi>ng the amhoeREGIFiSeqBENBEPBFL tPe NI€ tigHewegrad Fsfareige rogrotldin,

the DNA sequancs ancedicngrthenan Da.acidh sepercsp8tet hes mBlarda antigen
protein or the DNA seguence 10 encoding the am no acid sequence of the

i nf | uenzaSSAYUF@RmicgeAngr bhei antam el dxempienteed! The DNA-whdddudediisn t he
present inventdondscnet Lhal b éé&%déhecé UrlcolBAg! B, DN Beguenice of the DNA

sequence encodi ng the am no aci equence of the”pol ypeptid t he
ant i geni csgwirgien of5 thavinagat he ammgrwyeniotietly, oandheayNbes¢derlddA sequence

encodiyng tal . .se nce long as th otein.of the am no _acid
sequgr(%ce %}éog&d%{gag?%t %g(iBﬁIAag%%u%en & has o&hgkﬁm%lg%ﬁeeﬁlz%i‘flyr.us antig9ethe DpNA
utilized prottdien praesert ekamphitoedmy be t he DNA sequence obt ai ned by

anti geni ¢ prot ATTF HA0 14 TERESHNERGERT QTS (U=CHTON 18 Gehe- Prasshico
i nsi de thendEN hedytheDya, sédigedde ¥ gere pNhhechlbedc@efgsodiigy Itheb gene,
the IL-6 receptor, gene, the IL-2 gene, the I1L-18 gene, the IFN-a gene, the
| FN- P gerfaér,‘”tﬁﬁé‘clllgl\l-sﬁqb‘@ﬁ%‘? Phet I NPYemEPHRE EFThS gehedeife RIATESP gene
and tBe 2&WMrSkngentmuhbgehiisety PNASepuenee ths BRA béghdesk tdddag nfub!
length Ofpartial 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-a gene, the IFN-B gene, the

IFN-y gene, the TNF gene, the TGF-f 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 to the DNA molecule having the
such a particular DNA sequence, and can also have the DNA
sequence obtained by combining and selecting the optional codon

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



the coding region of the DNA sequence encoding the am no acid sequence of
t he pol ypeptide 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 i munogenic foreign gene used for the present invention is
not limted to the DNA nol ecul e having the such a particul ar DNA sequence,
and can al so have the DNA sequence obt aifed by conbining and sel ecting the
opt i onal q$n 35 f.or each am no acid resjdue. The choice of the codon can

co
be -20- PErFUTIRED 1n25ERHFARRT & i 1P INERdSr BerBPABds AtatPelaf 1PE mefOF or
exanmpl e, étanmsld)0S%i bkepbeseONsS| €ercchdisRge of LegyeNeYeheddie F0dOR i n the
host utilized. (Nucleic Acids. Res., 9, 43(1981)). The nethod of producing
the DNA of°4%e inmttfofeRtcuFbt B7efh 5(NjEHE 1Gs8G1E8r Reper ptesEhtl 98V ent i on by

gene engi neeri nthd ERM-EUBS 5ABBEI AP ErSPRG Ircahby i Rehf osa®d: by RJigpari ng
CDNA library froman apgroprlate origin which expresses the DNA of the
i MmundgerfNT orsEidg cgeibei Rragedl ddnea diorh byt gadar engdrdrisiand sel ecti ng

the desiredolQuef tam BQemla'fé’r@;E&cfﬁié\b]gﬁllgﬂp%?@[a?ﬂé&%f nggeﬁ]%%% AN

anti body against an expressed product i's 1 nheren e I nmunogeni ¢
forei gn gedrarsedrPmoen AbpPFopRecaitk BolginUSALch78xp6643¢d1 981 ;DNBciognthe
222, 778(%%ﬁ§) . Lt bove t ori.gin he. genom ¢ DNA

vari ous ce sf%¥?%§uggrg%§nc€§?%}éﬁl%ﬁﬁﬁ%ga %Fi&éghtﬁgé%éﬁﬁﬁéﬁéﬁﬁﬂgse§8?ess
15 t he DNfelafctilg ithwudegéned ¢loms giragendecanbberexesihd farechppropriate
parthﬁular it is %refgr bl.e to use the extract of the erythrocytes

t
i nf ected RUTH £ 47 A7paPRY t 242 e AU SFREESSRU RECLETT it dted wi t h

i nfl uenzainhgnemtorforheheximactogdnRh fdilkaaulbesks (ase theo®r ingivl.. Hhaad.

extraction and separatio 20 total DNA and RNA_ fromthe origin, the

separati6H”andtﬁﬁ¥Vf?bat?6ﬁ£6*9§ﬁ%®A%£ﬁanﬁe 4€qui $7E{ b3t cl oni ng of cDNA

can be perforned idheageokdanss ¥hé Mot hig standakd g@BBLRQESDNA, variolle

production of the DNA of the imrunogenic forelgg gene can al so be perforned
d

by extraciing mRNASHFSealR FRHuHERIET S Itlifef o2 vaddFher pbTYm Alieh REPRRAS

col | st i nghd hmpglf_ytﬁea%ﬁgn&{%icpr%wg&ggg%aﬁl199 EdYEIS®d. 1In
transcriptase, adding restriction enzyne sites to both ends of the cDNA and
usi ng a gEge dulBrar ytpteparetempinder peeathagerheaebNif it t he phage, in
addi tion R RLAg; HEl i ry .0 0, | e tal t he
30 extraé%ﬁ%n, sgggga%ﬁgﬁggﬁgnﬁﬁﬁ%#?%%?%gnggﬁgﬁgﬁﬁ???gﬁgt{éﬁﬁﬁﬁhE§g§ﬁ¥c

ti ssue orcgeld iudiesgetiheiet fmCtuasza e rousi gibcnthe 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 cDNA 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¢cDNA 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 ¢cDNA 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



The met hod of screening the DNA of the immunogenic foreign gene fromthe
CDNA library is not particularly limted, and can be perforned in
accordance with ordinary nethods. As the specific 35 nmethod, for exanple,
the nethod of selecting a corresponding cDNA -21- clone by inmunol ogi cal
screening using a specific antibody (e. % anti-mal aria anti body,
anti-influenza virus ant i body, antl-Nl‘tGUErcuI05|s anti body) against the

protein produc t he cDNA; . a ue hybr.i di zation t hod S|ng a probe
el et | et P i AgmsRESThES by AT IMA 08q Ao RRECL BE G ARG dyor B at s on
met hod ; a&rtdlimamablaﬁaib@@@t&ewqfnﬂmn% exeupl dht Bsbay, antl—ééss t he

pr obe used in the hybridization nmethods, DNA fragnments chem call
synt hesi Z&#P PG FHElPﬁ@b}nﬁgﬁ%ﬂ??(ﬁhQ:ﬁéoEﬂAPsEﬁ%%ﬁﬁﬁﬁ(ﬁytq¥§ CDNA;

i mrunogend G fLfRI GYoeenez At Eof AE®Hbd ThE nt0 al mﬂeggglécﬁﬁf&yg%l&%@%g
al ready acquired and the DNA sequences of fragnments thereof can be
advan@agéﬁh§ﬂ¥3GFDﬁFiéHeaQN%h%e%%§VE%p@b5@lOPMrbﬁbrh@#%ﬁt%mhéﬁ§@oﬂrvner and

an anti sefgse gid Bhpdast 9984 %@é’o@%éxﬁ%e%eﬁﬁﬂk‘?ﬂ g.information of the
i mmunogeni ¢ foreign gene can al so be used as the probe for the above 15

screeni ng. As thige PDNAe( naefledt i des)hiwudiigetihe peblb@d$s I@NvPe partu al
DNA I n
Forel gn_ Gonsong SHEnESarny arn T it et MasR Al ehe Clpi i R 28RV e

| east 20 RonseEcuence BEMthadlmmmmpqnnﬁaﬂﬁdﬁeygﬁOgaheIeastoﬁﬁmnnns@het|ve

DNA. , 4 p05|t|ve cl.ane |tself for produ t he abov n al so _be used
a1 hE hroplincbeRi et | oo B PR B ASReRTE 0T dTh Sravenies
ach|red oﬁiﬂ]&@hBNAsanhérébﬁa&amnbénﬁdvaitbmeBGalQsﬁtentﬁaj239tﬁ&85@o@é985))

can be utilized suitably. In particular, when a full length cDNA 25 is
hardl'y oBtaiifed FYBHTHITS brhiynSRABELIEE hOtC [ PRt SAFe PEARFEN of |CONA

ends; Ji ki drgakpatd@bpn 854 1994)deqidhfRalihifeuhatiod’ o RAGR Mekhed kM cA.
Frohnan et al., Proc. Natl. Acad. Sci., USA., 8, 8998(1988)] is SU|tany

enpl oyed. Tofd I I9FBF GERA2$3TP ??ﬁ??ﬂﬁ?%ﬁaﬁhﬁepaégﬁgﬁ%ﬁ'H%%éﬂxﬁﬁathe 30 DNA
sequence ddafQrimig.on of the immunogenic foreign gene, and synthesized in
accordance with the standard npthods. As this priner, as shown in Exanples
described | at erTNDWNApPEFSAST{SED) prenfbtas thei REPPands T7he epai tidtloPNA

primer) agﬁ%ietleg%EéSQng?eQ%oﬁcﬂﬁqd/e&)t QhePhRaMsdal; en»@'&%ﬂge DNA of the

i mmunogeni ¢ foreign gene 'has been |ncorporate In can S0 be used.
immunogenic foreign gene, and one having at least 15 consecutive

DNA, preferably at least 20 consecutive DNA and more preferably
20 at least 30 consecutive DNA. A positive clone itself for
producing 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 cDNA
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 {SP6
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.



-22- The isolation/purification of the DNA/ RNA fragnment anplified by
PCR can be perfornmed in accordance with the standard nethods, e.g., gel

el ectrophoresis. For the DNA of the i munogenic 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 Maxa&rG | bert method (Methods in

Enzynol ogy, 65, 499(1980)), ,or sipply using a comrercially avail abl e
sequenci ng kit .T}l‘?)'Fﬁé’lj‘éﬁQnéHEBHf?qga‘%/W é%ﬁgr‘?@ea&l\]&éRH?’ ER_IPFDt ei n capabl e

of being 4ol careorgncaf chhepdigat r Paddd Ghne Y rBgnddyw ohe @ |2RGqasql t
is the gene encoding the protein expressible as the protein capabl e of

bei ng t hé"tdiRsthedt Jof Eﬁg teatrpiteiedi®-in the insect cell and as the
fusion protein jky fusl Rgat B¢ tATUNREEHGkR: fRhRIIGR geRe bl NfePhiLehive
cell. As the gene encoding the am no acids of "'the protelin capable of
bei ngSt heakwtperenerapushBNy fadomrirtd cltdieiffoPNAx aaphencehecayedes of a gp64

protein ( SS| )it 8 i titis vif.

gl ycoprotein Eggﬁ@g% %Egggg?%ﬁéﬁéﬁﬁgéﬂﬁhf%%éb%?hgﬁﬁ§$%%§'§%§EVegl$%Pﬁ
gl ycopr otreg thqdK@@roGenBahk . Ascadsi Dri Mo.USK01768) , 5468 ype7 1) Ihummhlaxam-

i munodef i ci.ency Vi fru 120 (GenBank Accession_No 7 , a _human
respirat oérlf/lbseyr(r;lccy eltéIIO%v?gﬁéh%%%blr%ﬁé;nzﬁmfggﬁ%t §|5h ?%gﬁjsiiﬁ@),&ccoé:séﬁlénﬁ lNo.
MB6651) , wsirype Aocmnkluealay vavasl dieinmgglauenaingpkotei n ( GenBank 25

Accessi on No. 8242), or the gene of envel ap, praoteins of vjruses closely
ol atld to ¢ he HHodess FasoRSRTER e EnE Aok EhE PreceHt ST of

t he gp64 ety YhewWtompolxAbPb £stige seiridiegalrati el eCaly bise pief &frablays long
exenplified., The DNA of the gene encoding the am no acids of the protein 30
capabl e dt° bdi g (he E6RPoRRNPIRY tHe RICHe I parKPERRS e IS 4% IPFObféBuced

and acquidathe s¥nbBeshztRE bansshait tdre thdchei-gl agh g seienceaHanf or mat i on
of the pol ynucl eotide encoding the am no aci d sequence of the pol ypeptide
of the gerESStcsdilagerAedantn® HetHyn Gfrated nobyeé i iRI pFlek eimmeshiie of

bei ngst her 33 GAMRRRAGNE n0EnL e YdE@d vPardiiicl e, or by directly synthesizing

t he

As the gene encoding the amino acids of the protein capable
of being the component of the viral particle, for example, the
genes of a gp64 protein (GenBank Accession No. 1L22858), 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 virus
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 gp6é4 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



-23- DNA corresponding to the nucl eotide sequence encoding the am no acid
sequence based on the am no acid sequence information of the gene encodi ng
the am no acids of the protein capable of being the conponent of the viral
particle (chem cal DNA synthesis) as is 5 the case with the production of
the DNA of the i munogenic foreign gene. A DNA sequence
corresponding to a nucleic acid sequenec€3encodi ng am no acids of a protein
capabl e of being a conponent of a viral particle is not |imted to a full

| engt h of DN CRHATLFFPLOALBEI bR, LR Ul Pé IONACEBAPOS eP AL I D AMS FPLIPRA
Sequence.;cid sequdickSphBEqCase W thhithe JpraduetoncOf 1 1 e fNA Jplecuhe of
t he i nmunogeni quOI’el gn gene, the DNA of the gene encoding the am no acids
of the prasnd encegdbbetbe delng adidscefpéhenvroteihecapaale sy iedlng €hA be

r oduced r.al i i.ng.-15 t ni.que e l.ecul ar
% oni ng Z%M%g)%&ﬁ 8f%g?§nggg%$§ggrﬂ%gbﬁe rczl%g%fggg?l;\]gz%%t el esa%g/gkﬁuggi kken
Kouzap " ldenstaseKenkhuhbel prodyctiiddr’ ogditthed D) phetlapamesedBindchem stry

Soci ety, 90986) In the present invention, the commercially avail abl e

vect or pl asrn%lc?nl Fowhich a part of the pronmoter which controls the 20
expressi on of tZheNanserogeneccdoresgndgene tdeschubeditatetd hasydrerr al r eady

i ncor por at ede@find t he gene.é ortion) encodi n% (E?Ee a%n' 0. aci ds of the pr?t ein
capabl e SIPHSNY CHETEoRDOARNYT ot R4S SAT &PPRAIEI BF ePRHY oIt meavRbusty

i ntroduced Giarnlalsethelysed. nderivbrade tr aneuelsler§hs dhen wydielyr at e
pronoter (capable of functioning in vertebrates) which is one of the
compofent'HONVhE Cr BA¥T BF YRRt ATRRSEF ©Odr 2t RETHieset2 i SRAEBIRISH, the

pronoters such s iRl kaBe Pl MRt E6S , p RISt RIRMBEEk B e aDGA fh$Te Af1@MRIrer s
can be exenplified. 30 Manmalian pronoters As the mammal i an

pronot er {RpABFI@OGELENELT DRIMEP I meealB @i ERei geoMeeIOTING EbRponent s
of the trans{ersMect ok VRSO fOf e U831 RUCRLT PRe @onﬁgli'érfé?pcg%lfp\ﬁhéus

promoter, an SV40 pronoter, a retrovirus pronoter, a netallothionein
pr onot er Vi35 la teedti cdhoekn prot i el yprashditve geng reAGIprenet@rnesing ongat i on

b S QUROTR B0 L1 L EATShy 8 U BT L0 BrR wgdly:
pronot er slab. Press(1989); Zoku Seikagaku Jikken Kouza, "Idenshi Kenkyuho
I, II, 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 a 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. Bacul ovirus pronoters

As the bacul ovirus pronoter which is on&4of the components of the

bacul ovirus transfer vector used for the present invention, a polyhedrin

pr onot er , £3CYPR0 1§ BFOTEL ST ana R EAC D RI@C & 1 p35 WP AP bivdtiRFomet §539 an
promot er, 3 Bighid §RGMoRESMBLEN agaAMd e T biredot BE 0daie th o Qfnpiaearhi, nant
transfer vector The present invention relates to the novel transfer
vect or haRA%y RIAFCIEESct ure capabl e of expressing the objective i mmunogenic

foreign gene asyd hg, A GeRi-6mBEOLST Neid LAtk thendPelnsest weld andithe
vertebrate cell, particularly the nammalian cell. In the present invention,
t he sbruifteisf nueaohevel the ansdrga eyt dropradrtenorer chidradtdduiddni n
that the Sequ e coéeing. i i.d,se - he desired

i mrunogeni c prote%%%aﬁget%gbggﬁﬁgéﬁﬁﬁgﬁgg g%@o&?ngggﬂgféﬁ%%%'acid 25
sequence bish ergmodtegisn capabl e of being the conponent of the viral
particle are |iked, damst peam.of Lhe |d nked pronpiers which.are ane,
vertebrate pronoter, par i eubar y The tanmal ian pronofér and ‘another
bacul ovi rprsotpriongirerio t BNAa né gt lod se conyrt isinn f atche r Dhlfosetee neas baf  t wo
proggber whi ch .ar.e one vertebrate 30 pronoter, particularly the manmalian
promoter EHATANGLHEr bacul ovirus promoter may be directly 1inked, or an

i nt er veni mg-UNA isegUeRGRoABYsbe present between the DNA sequences of the
two pronoters (but, 1n this case, respective praonoters are necessary to

have the activid¥ G1f CREWIAYEERS CRIPIARF t'He- FertSeBRat 8T cBf  CHBPonents

particul agf e 1V ieRlsl kraEkERer vibeovens&hrad.e HOMUent -i2%ention,

particularly the manmali an pronoter or the bacul ovirus pronoter to be

| i nked nedy Hféydle%ééle@rﬁﬁf’éeél o%eFPl_yO tRF A SFenént éE%epé&Ib?%%@e_cP il@h”_5t hei r

prompter fegiqny | B Bxamples descrihed | giar o bhgrbacul ouid us, drg,1dissRased

nore closely to the gene to be 5 expressed tﬁ%n the mammal i an pronoter.
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,



In the structure, for the fusion gene conprising the gene encoding the
protein capabl e of being the conponent of the viral particle and the
desired i munogeni c foreign gene, these two genes may be directly lined, or
the intervening DNA sequence may 10 be present between them (but, it is
necessary to dispose the DNA to cause no franeshift). It is preferable that
an antigen presenting region of the profeirn encoded by the forei gn gene
havi ng the desired_i nmunogenicity is fused to the protein capable of being
t he conpdiferitt Gfafhe GhReahapagtia) €roMRESr PE e 152 Fek@sidalsy Premg§erin t he
form fused, Wd haukeauhkl NGe Ofi f stdie PrRIQI R168860Jed, bynd he forel ga gene
havi ng the desired i mmunogenicity fromthe protein capable of being the
conponentexgfrasgedyiipathpar t Pedrotex fuesiion -gehe Bmmliesi dgschébedt Wmtefenes
Y Do T oIl 1801 2UMANG o ALK I SudFRY CBSLDGOLBOLAL b d dBevect of

Al ternatively, any one gene e incorporated rn the vector in advance,
and sbbseuertslsgdt baot hee meme e lpeomecerporated in the vector to form
the fusion gene|nihe.yactar, FRr.the aboue manlpulatlens,,comerelally
avai |l abl e 25 expressi on VECtors a rea§§ aV|nggtﬁe pr er egloﬁ% of the
above verdrelrdding phenpteteipatcdpahileardfy behegmahmatoapopsoireiferchandiral
bacul ovi rus prﬁﬂnter ggd %he.?qge.re i ons.en oding the am no acid sequence
capabl e S*HeiTG FRE EBRpBRRhtSDit Perar 38F?? PeI®Nhi iS5 "¥6rti ons of
the constgdnds aayr equil edcasy thined) tdrarskernyeetoning e HYgesert may
invenbion may be used. Uilizing them, the required conponents may be

i nsefPed U5y H56SEPT RGTYRE™ DNAER eRiticd b ASWRPERSERBY de i HetPISfmihsg8litc
forei gn geneshas heenrbussdi o) ! hetgeneppacoim: theyannanashdnsequence of
the protein capabl e of being the conponent of the viral particle in 35 the
cl oni ng RIFSERNt KEIVRRt OF By RAtGHEl Ppcedeti hy Bre ision ggne

restri Ctin, /7 YHES a8k i LOG OIMRLAMJdHE dift0 1aN@LBEN VECLL ,p Yt difS @hbhRget he
desired i munogenic foreign gene 1nto the N term nus side of the regi on
of the getfe bedegadithg cherantmb elcitdhesaguedcpastiche. pridusinicapabl e of

bei ngst h%ect%@%%r}%mtoo{glsé 1hecyd ral pal gl %i@hg)ﬁ‘@dguﬂpﬁ% hyated in the
pl asm d. or the detection of the proteirn, a Hs-tag or an HVS-tag
may be addedeief engodepoby #h¢ afdreditgra g€neehaivhng sheledefitdse DNA sequence

fusing the desired .| ogeni.c foreign gene, to the gene encoding the anm no
acid sengﬁ%gogfgfﬁégg?gf%Tnt%%ﬁgbqﬁgb 88?%%618 t%%l%%ﬁgghéﬁFmbPepﬁeog}raI
particl e.thd tvérpat puetycléor the expression, the purification and the

det ect i ft nbi t fusion, in, the DNA di,
FLAG sequence Comi5sell BFI8 SRG iRy 58S AEBPE B b pticud™ ag

bet ween tdirrapicemanar thegi 9ay and ime frgia@drd Anwihehvebeodesimedrhatively,
i nmunogeni ¢ forebgn gene has, been fused to the gene encoding the am no acid

sequence Y ORE BFBEeTAY cRpabt e dIomsdiey 1hEREoipoheht 1 DAt e SF r gnd

particl e.suddelfienpn@sent btwentdats nlRe vkl asbbdpyestod NaviH dheost kycture
capabl e of expressing the desired i munogenic foreign protein as the

ant i geni EPFottErPnPALIBBL HeRhel RO-indEGitogel | and the vertebrate cel |,

particularly the maaBLia0e Cobhi IBYa D& K, 0dUead BY A 4$L NG 4 DEspmer ci al |y
avail abl e plasm d having the structure already satisfying the portion

t her 86f . cRBTregRiled derHosequbrradvhavtiagpspei deonayer ntegimre dforthel eavi ng

the fUSiQﬂxﬂkP%%E%eﬂképetﬁfbﬁ%gégﬁaﬂé1t&%%1%§ﬁ§9958tﬁa&&ﬂiia&'bé&%%ter
and baculovirus promoter and the gene regions 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



25 transfer vector of the present invention, an enhancer for increasing a
transcription activity in the vertebrate cell, particularly the mamral i an
cell may be disposed upstream of the two pronpters, or the DNA sequence
encodi ng the am no aci d sequence of a signal peptide for facilitating
extracel lular 30 secretion of the expressed protein in the host may be
bound to the gene to be fused and expreg$$ed. A vertebrate terninator
region, e.g., .a rabbit %Iobulln term nator which is effective in the

vert ebr at€XLCHAY BRZANSHoed THTRBAT RS RGOt ARC IS SES T 0R T

downst r eaAda iG@N@ht0aBE1 F ks ethmaih I F50E 1 gRSYSndé hen@bawe, nt he transfer
vector capable of expressing the -27- fusion gene of the imrnogenic

forei gn datdicasabrecopt ekpe 3 ipdiee @dsitPEdIPRRURRNIRG thS ATERE

bacul ovi ré&cp%retq‘u%hgeaB? the gene shcodipdct Be BIRY a6 dagaeneeef the
protein capabl e ‘of being the conponent "of the viral particle can be

produbed. thﬂZchlr@ple@aﬂ:ecé&a@rb{r@@dsoflrtq@erpppfaﬁgﬂennvbm orlagmid-he net hod for
production ther Sd%'@8¥§’feibﬂ Fxam fiﬁﬁct%%“ bed;Lat g, of &, El—[(\:)%”‘nb%fa r

vect or conpose of e structure 1n t he'cyt omegal ovi T us
pr onot er'maméaeCA@dpdohefere nodddied firegrh @It/vapflonerralnuarﬁmeh@f the DNA

ubi qui ti n( UBB r Qnot er nhancer the vertebrat r onot er,
parti cul asgﬁoﬂ/ e%nhcge manmafi an pC?%Srﬁ) émtoﬁgnﬁgl yﬂe%%?n (‘ﬁpoﬁ ﬁ) gcrh%ngfer as
t he bacula)mddimQ;pltharohmltndaaa{eld)eaaarqdan'dee@famdet heo DN sexpegricee dfnbetingh t he

i nfl t th I t d th
{ube! Guf Q1% HRELOER gBheCRS YHE T T Gench AL Ty Qa6 18 AMEi gen gene

as the gengreneadnhgthbepadi fcacich Sﬁﬁﬂ&h@ed@f:e&h@o@r@ﬁ eife gapabbenahtt he
conmponent_of the viral particle were fused has been_i ncorporated can be

exenpl i fifetPiles pBGAFI P pEES g, SHIAFASPSESPIYPB42 PERfal IHINA9AL- gp64,

pDual - POTRAMS@R64£ QWﬁiE@M%ﬂwan@,@%Ed%w G4 tag
pDual - Pf CSP- gp64, 20 pDual - Pf AVAL1- gp64, pDual - Pfs25-g

pDual - H5 NP HMRENg 562 BRETPEREI LSARS SUghéae 5eplpn|\mrml<§pewe desired

pCAP4 HILN p HLNL ,
pDual BlHl%f}ﬂﬁ/%l 083%6?1(: E%%liﬂﬁé%? ﬁ%ﬁeenp%%dw%g- fj%g @&Seéﬁnﬁﬁflm&gg gp64,

pCP- HLN1/39A00 gw84d, spdPeriN1® HAhqpept g OPCHPRPL PIAG L VIDSDNg iR HPNPPNPanSQ
25 (2) PQ%Q%S&J%&rQE 55995@i@?”%nb%%8'8¥£58§t 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. 1In 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 disposed 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 B 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



The present invention provides the nethod of producing the reconbi nant
bacul ovi rus conprising the steps of producing the transfer vector conposed
of the structure in which fusion gene 30 conprising at | east one gene
encodi ng the protein capable of being the conponent of the viral particle
and at | east one i munogenic foreign gene |inked downstream of the dual

pronot er ¢, L hkj A0S ehieBhALRLRERTDE £5r &itth afaetchetphBCy| 6Fi &1isr 4yt er
has been I ncorporated, co-transfecting the transfer vector_and 35 the

bacul ovi the @dALTert dnmveoyestcésl| ianthe rawdvigusheart28le rardnifishant
bacul ovi rus, . t h ve gt A - Pradugiang bhei hesgpbbnands

bacul ovi PUs® ?rﬁ%o%rfdnor{élse %fﬁl?l%t rggggc?%glt h% desi rgdgrrecoﬁbi nant DNA

(transf ebevngt oiid damporteme ldsthandithk pettiods sfrsber RASHBEMEng t herewi t h

are not particylarly limted, vario h ' Wi @5l
conngﬁly used gaﬁ %%?% ¥%§35F¥§ﬁ %grggéaﬁ% %¥ﬂ%§smﬁgﬁﬁ£§bgrﬁgg in
accor dangerwpbtbdtdiei @f dineatep fgene sbcownbimaktap tesc kiesicogefelgter Scitence,
224, 1431 (1984); Biochem Biophys.,K Res. Comm_ 130 ( 5); Proc. Natl.
Acad. 1OEE?PS%A,V%®FO]’5§Q’(§IP(OJ?§§3¥§ ﬁ’ﬁ% ¥ B SR At Bﬂg%f‘t %ggsfer vect or)
cJ:_aEkbe E&pg@ﬁéﬁm@xﬂﬂrﬁ odnsad pwohb teef ey etice CAG @hremote ralodi £ Tach pekam

i kken Protoco

1 Functional analysis, Saibo Kogaku ssat i kken Protocol
Series, TYY7PT YRR s A .thlgoﬁ‘bdgﬁé?:é{l(?%%hrﬁﬁ‘ﬁg%eorf %ﬁﬁﬁgl ﬁ%g OFEHE T nsect
cel 155 gguehecosbifatdQn homrd r§ophtanshestiprhd hantane ahephomoues as in
t he wel |l -known net hods of naki n_g; reconbi nant virus in insect cells can be

used (Yoehidhahe malshrazin FESLE) nBrONGERE] @S At LA FEHFyeBI O8I 24 1- 222,
1992;  YOgRi,0ap UVt sl P arfithe BRh2bedlendd, 20001 0T nasulibhag

reconbi nant "bacul ovirus can be cultured in accordance with the standard
met hods. vByushentigemrgsnes fusi owlprédusht{espressednst 886cty in which the

DNA of the i nmunogenic fo e DA qncading the gpsao acid
sequencet%gpetrﬁggﬁg(l)fe?%tlcgfg{agiéél%o%%bg?%g]f?ﬁ% conponent of theegFral
partigl e agf 136nt eneraserite igarentnondhaygetbeeamins e ife siggivedcasofesited is

expr essed,rlo%r oduced%}.gfé:cgmhaekgc%pan n%ESEeng epg%ﬁ?acr&q@ied@eggefggéés or

on the c&FP Fehbrah A DRdi um used- f or ture, various
medi a comaenbyeds eflc 6o b ap praop bicakekyps e F bed eals arbaisédrdepernding on t he

e oot oA a5t i Sy BB BEL! SR tEE ! g
produci n@piafa1bee b eantpRacl FmMIPuS, g6, ppDubtHPACEY-Coérir | ses the steps
FcoHb, nETOA-REPHAL NGt aritir - Pro2s2aped, pDial W/ ana
pDual-SARS/S-gp64, pCP-HIN1/HAl-gp64, pCAP-HIN1/HAl-gp64, pCU-
H1N1/HAl-gp64, pDual-HIN1/NP-gp64, pDual-HIN1/M2-gp64, pDual-
HI1N1/NAe-gp64, pDual-M2e-gp6é4, pCP-HA1/NC99-gp64, pCP-HIN1/HAO-
gp64, pPCP-HIN1/HA2-gp64, pCP-HIN1/HAl-vp39, pCP-HIN1/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 promoter
linking one vertebrate promoter and another baculovirus promoter
has been incorporated, co-transfecting the transfer vector and

35 the baculovirus DNA into the host cell and separating the



35 vector produced above and co-transfecting the transfer vector and the
bacul ovirus DNA in the insect cells such as Sf-9 cells, Sf-21 -29- cells
derived from Spodoptera frugi perda, Tn5 cells (H gh Five cells supplied
fromInvitrogen) derived from Trichoplusga ni as the host cells. The
bacul ovi rus DNA produced above for perform ng the 5 honol ogous

reconbi natkghp Wi the-dirransfer, vector may be any of the wild type, the
mut ant or the reconbi nant bacul ovi rus DNA. A bacul ovirus DNA can

enhance a probaBi the yakgvagiiiegoes PECEHBI PGt Fiof ZREIWBHGAES it has the DNA
structur Eapetifgwg@y,s R the A deriMedodnomd handbaeiowar us B hagat ed

upstream o e 10 dual pronoter used for the transfer vector so as to
produce PN honehsfpusvaweatbiingei shewhoat t3red tihdfedhodécPér of the

present ipyent| XGEle 1 DNA derivesh {501 daek, oL Eusuyhi ch
sand&?chgrég %é?%%n%ene fﬁL&ﬂﬁ%%%DNA iggt%e dualqglonnter region? t he

i Mrunogenithbds evigiciyene ared It koogenendncomieml ¥ esqsr geai Rel1smpipadde of
bei ng the conponent of the viral reicle. u I0.+pduce
t he honDFBéoggrr%%%Wé%?ﬁﬂﬁéghP% Feggo%%gée%gt §<9§§£u%?3ﬁg'thSegg%%Q%ﬁ% t he
bacul ovi gyeseDNACoBb M aeibrattexhneilghty Mat go, o$ckdord, R2H,t d430: 11980 t er

introducing into the insect cel] sinu ne t ste
co-transpégFPSW'a%HPQRN§U g §%ﬁmbélh$8plgg%L%9o)’tﬁgqﬁ'rﬁgggfeAﬁ%%é from
t he tal t Wee . SUPRJ NS ANG99d harpsys peTige dré doridisamed DR (subseferentdgtdre
virus is eluted fromthe agar by vortex tﬁﬁéield a solgﬁ#on gongrising t he
r econbi n&AR PFr 8¥PTOSTe 131K RFGFRCePhEIEBNRRIST TS R &ATRPE Bacul ovi rus

DNA may be Hsefu dekdOrpex@aie] rinksipasSsi Hh&l §9i diseBacVaeyakt000 DNA
and BacVector-2000 DNA (supplied from Nova en% in which the gol hedrin gene
has beenBeeratadIikken ARINPPCORNSeEd Sty ah8P éct PoM) HFShae -t r BAST RSt or and

the 30 b%%ghBYg%§ ONA, ot @i ped rakgwe 1 haker t Ber 1 fisegdnL eldcoh®hnbBeon

honol ogous rec Ination can be perfornmed using the commercially avail able
vectDby t radstectianskéet duscrilisedaaisorechBagvestdy It st sEliloK RIS

suppl i ed LIQm ROXBIEN) 1 A AGCREAIAGE Wht0sT B THELLONS AL Rched.! asthe
vector t ransf)ect 1 on IJf . t he
(Yoshiharu Matsuura, Proteins, Nucleic acids and Enzymes,
37:211-222, 1992; Yoshiharu Matsuura, Saibo 33(2):30-
34,2001).

20 The resulting recombinant baculovirus can be cultured in
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 viral particle of

25 the present invention have been fused designed.as desired is
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

30 cells employed, and the culture can be performed under the
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

35 vector produced above and co-transfecting the transfer vector and

the baculovirus DNA in the insect cells such as Sf-9 cells, Sf-21



35 above, the transfer vector produced above can be co-transfected -30-
together with the baculovirus DNA in the insect cell such as Sf-9 cell to
yield the reconbi nant baculovirus. In the present invention, in accordance
with the above method of producing the_ ggcombinant bacul ovirus, the
transfer 5 vectors such as pDual - Hsp65-gp64, pDual - PbCSP- gp64,

pDual HIN1/ HAl- gp64 al - RbT - Jp6 b 1 2 -

DAl POVEPLLS. OB/ PrIAr PECOR Goed. * pBUAl 5 ANAL gRea. oAl i 525 gp64
pDual - H5hid 1 HA1s gp6ki, ech Drsim SARSESogRBY, dpoPradiyim Iggchoplusia ni as ’
pCAP- HlN&&FI%agp%lengU— HLN1/ HA1- gp64, pDual - 10 H1N1/ NP- gp64,

pDual - H1 -%64],o Dual - HLN1/ e-%g64 p%ﬁal-t%gf .

pCP- HAL/ NC99- gpBg, PP -%mwk@ﬁ&é oot AN -g‘%g‘%fbrb“éﬁf;’Hfﬁi/ HAL- vp39,
PCP- HLNL{ NRo Y B§9us ahskdrtg lkaGnowii tHs t DAL net ef eis ek cand: gyt banghece®d in
the Sf-9 insect cell to yield the reconbi nant bac%! virﬂses sucBNgs

AcNPV- DusheHepes, tYRNPETu ATt pECEPe ARRPUR DA )

ACNPV- Dual - PbTRAN .. g NPM1 Ul PRAVALREA oA NP6 RG] T ROV 1

AcNPV- Dual - Pf CSP,  ACNPVDual - Pf AMAL, AcNP\(;-emgiF-%f s25},' AcNPV- mf)l%liﬁlcl)uls—lAl
AcNPV- CAReEONDA PALL OMCNP\LATY: RENLEHAES BRRPAD ST CFNTeNpomologous to”

AcNPVDual, 5 HL Ve Dual NN
th £ £ 8w i AGNPMyDuBd - N2y NPWafPo £ 26h
HA1/ NO99, Ecﬁééwgﬁfﬁﬁ 1/ HAQ, ACNPVFCP-ﬁiNllHAZ, AéNPV-CSﬁ%NllaAl?V 39?

Ac NPV CPaBN1 pNPnop89. used for Afhso trepefPECBRABFPANC Fic HOPEPHSES SEh as
ACNPY- Dugl FONLEHAL 200, ACNEN Al BARBLS €R0n 0 P¥ @Al od Riaddibbent! O

t he abov oW@%ﬁgagof produci ng t reconbl nant bacul ovirus, as the other
met hod ofi npeadiehpgekbept etmntitramiNAbdeutivedr fisomia hacyy@ydithise "héclise t he

met hod of insertin he, f orei gn .gene .efficihent |y, i i Chi i
utilizi nG2@¥rg Epgs%ﬂ“r%? &P a%eﬁ% cﬁ“b?@?n‘ 3§ ?%éa%%lﬁﬁdﬁlﬁ? i ggbhoﬁy
bacul ovi s genarBgBASc besre idic ayeper atheld thacgendi egcedi ntche 130 pretthdd, t he

reconbi nant bacul ovirus c b il d.
L T het | oPRa SbREnPRL BB oo T AP LG SHE T BN T oy ey Seeh,

tranigec@dyﬁﬁj :n the insect cell. The purification of the
reconbi nant bacul ovirus of the present invention,obtaiped t.he abaqve
nmet hod of proddd AgduRe 8BerReBrb?FHAH &QFFﬁgnCaﬁQb%sg%? %ﬁﬁéﬁ%aésing

the virus purd.ficati-0pe RELhogh KNa llickliYus DNA is mixed at a weight
ratio of about 1:1 to 10:1.

20 After introducing into the insect cell simultaneously 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, subsequently 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 polyhedrin gene has been removed from AcCNPV.

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



-31- For the purification of the reconbi nant bacul ovirus, for
exanple, 0.5 to 1.0 nL of a stock virus (usually 1 x 107-8 pfu/nL) obtained
by the above nmethod of producing the reconbi nant bacul ovirus is inocul ated
to the insect cells (1 x 107 cells/lo_gﬂ}§ di sh) such as Sf-9 cells, the
cul ture supernatant is collected several days (4 days) after the infection,

and a vi gﬁge%ét &1; @Ptined BY oG ePhE 151@9% Qhd S rsuspended Lncuid eye-such

as PBS. resulting suspension is applied on sucrose gradient of 10 to
60% whi chll st herelskrithe] ﬁagembtzsnno@a¢¢#qvuﬂyan nutes, 4C) to 10 collect a

virus band. The, Cghéﬁéﬁﬁééﬁ@ %%e %1& rtb? dehP§§e sydsequent |y

centrifuged (sane Co Ion as t ove the resulting purified
reconbi nasthyd ros gmﬂdudlmgsthboredomhlm¢m¢thﬁdu&owyn@h,a§hPBEI®meﬁI An

infectivit titer f the ab v tipg rifi 5 onpihant virus can
be su’EatBY° pty §§Eﬁ Elggg %k@&lé&g?%fﬁgﬁﬁﬁgﬁ%ﬁ gggugg 2001) using
t he InSGQlN@ﬁHAE—@pﬂﬂ}épDuSﬁ—@bweth ~gb 64 1 heDuaelcERAMAADL 28+ gps4 exepp i+ i ed

in the present invention, the ter nus. o ul guj rus protein gp64 is
20 exposBAMBEL s EBOf heP Wit T B |tspep?érﬁfﬁﬁgfﬁgjé&posed i nsi de t he

particl epplhuspridsidis4r ioeian - ﬁBNQ¢B§ilbcyp$zh,e ;dBﬁIH—MRISWBHngenIpCP-Or ei gn
gene is Fused to the N term nus of the entit her%gf ?
conponenH1¥i/ERE-9R¢H HSHRT Wﬂmé/ﬁéleﬁﬁégedxgﬁﬁgl e i %?% ein

part{ gl egﬂﬂv\%ﬁﬁ—éﬁ@@CtpﬁiFa.lll—le@lqM@h§§625 b BN 1NIEM RS gfBRe PRSHWM2e-
presente ich’is suitable for the ob{ect of the vaccine formul ation of

the presenrb4i nRERtEAH NCO9- (@6 4PhRFREH &N / BA0 - ERfho AR 8% Nof HPRaIRs bsent
Lovent | OBchRRak IpERLLICA, @?rl{'lﬁ'lngL€§9§?_' Dadte Ragd oMoy suef piAe.present
i dgre

30 inven n-as activ he reconbi nant bacul ovirus of
the presestdi auénto-onras fte ties! unetaetﬁﬁe9|¥@ﬁQ§ﬁeﬁﬁlh rot NéepRaFhfceuti cal
conposition of .the pres ti c 1t @i e st N@Qe0eDual-
engineerfﬁﬁopéé nlaué%c%;?Xﬁﬁﬁﬁ%% gggb%€e£§§§@ 35] t(ﬁ%?ﬁ fportant for the
pharmmcepbicsal, BonposhidoH1ofl AHAd, ABRPVpPeskrEbTRAMN iFolPVoDuahtai n as t he

Feconbi nAFPOR™OF 2 hel BT DA G5 BRA A TRy PRanef by Hertor onat ruct ed so
t hat thephusienngene Aaspngddie bmmenogenpe-Epriei vV ipene of t he
AcNPV-CAP-HIN1/HAl, AcNPV-CU-HIN1/HAL, AcNPV-Dual-H1N1/NP, AcCNPV-
Dual-H1N1/M2, AcNPV-Dual-H1N1/NAe, AcNPV-Dual-M2e, AcCNPV-CP-
20 HA1/NC99, AcNPV-CP-HIN1/HAO, ACNPV-CP-HIN1/HA2, AcCNPV-CP-
H1N1/HAl-vp39, AcCNPV-CP-HIN1/NP-vp39.
Also, the recombinant baculoviruses such as AcNPV-Dual-
H5N1/HA1l and AcNPV-Dual-SARS/S can be obtained.
In addition to the above method of producing the
25 recombinant baculovirus, as the other method of producing the
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
30 method, the recombinant baculovirus can be easily produced and
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
35 recombinant baculovirus can be performed using the virus

purification method known publicly.



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
provides the 10 pharnaceutical conposition conprising any of the particul ar
reconbi nant bacul ovirus, such as AcNPV-TUal - HIN1/ HAL , AcNPVDual - Hsp65,
AcNPV- Dual - PV- Du Pt AMAL, _AcNPV- Dual - Pf s25, AcNPV: Dual - H5N1/ HA1,
AcNPV- Dual - SAg%r A L CRERET HAT, CIe NERE kPO PRI LOViTUS, foT

AcNPV- CU- i HAL,0 AchNBViDgaht, 35 &1ddddYP,viAeNP\ubuah 1 1IN MG"8 oy /mI)
AcNPV- Dual - HIN1/ NAe AcCNPV- Dual - M2e, AcNPV- CP- HA1/ NC99, AC NPV- CP- HLN1/ HAQ,

AcNPV- CP- P19, YA&N@vei@OmNWmad@%gnadu&emsvtbp FERATINPIAHR9 as t he

active i ngsegi®ntrusThe kesenbhpaat-bacul ovigds etitbe (presegt clem\ieaiboam
such 20 as AcNPV-Dual - HLN1/ HA1, AcNPV- Dual - Hsp65, AcNPV- Dual - Pf CSP,

Ac NPV-SDUaft 1 B AMMED ASNBY-PusEL b s 28he AENATOU SUPRERAL R 1 APENERHEISARS/ S,

ACNPV- CP- HIINI/ HAYy, ACNRVy E) Hé%@éﬁ“éhe AGNRY QULHINLEHALy 5 15 pellet
AcNPV- Dual - HLNL/ NP," AcNPV- Dual - HIN1/ M2, "AcNPVDual - HLNL7 NAe, ACNPV- Dual - Me,

AcNPV- CP- ¢4 NGgD bYA@NPVr@PUGQElMNEﬁ MGP%@MQ\/JGPbHiN&I I-B@Ch as PBS.

AcNPV- CP- 4—%’5 9 vp3 h o ie
i ngr edi enﬁ%\lr]#t et\éﬁl rr?g[?: S“g%'g%{ ;%%SL %ﬁor&o%ucﬁggg %%n% |n\?oe§nt :60n has
the acti om/MMItmﬁtsamhes aentﬂimcje@nem,@o@ntrpmg ebfﬁcﬁu@eﬁb,t heech ntect i ous

ant i nan ucesthe nfectiyi |ter and_th tion or activity
can %g) ut éeec for proc%a) urges f(I)kf {356 1§ %sgsmmégs%m a‘frac Sk tHSPREded 1n

i nfecti onpes, td”lﬂ)steajugz&ﬂ:lgebbﬁtﬁtflhgéd’suaﬁameSldiblmdtLaligﬁt aseths a&ddweot,edndy t he

i nfection |nclud or exa bl ood cells, .and ot her target ceIIs i ncl ude
hepatic celfst® ‘gr%ngcgflﬁggﬁgafﬁc jrany lYHﬁuEePFSEeEpiL? MR d& 1€and

nuscul ar 3or &8t IshcnThe bbegsHesqgonprising these cells include lung, liver,
ki dney, arterial and venous veins, stomach, intestine, urethra, skin and
-33- nuscl e. An infectivity titer of the above resulting purified
15 recombinant virus can be measured by plaque assay (Fields
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 gp64 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 gp64, the
entity thereof as the component of the viral particle is exposed
outside the viral 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



The pharmaceutical conposition enhances the infection- preventing effect on
i nfectious antigens such as nalaria antigens, e.g., the surface antigen CSP
of sporozoite surface of nalaria 5 parasite, the MSP1 of the nmenbrane
protein of metrozoite surface, the malaghba S antigen secreted from
erythrocytes infected with malaria, the PFEMP1 protein present in knob of

the erytracyhes hplectaf W Wotalar ha. chhea SERA Dighdlenthend RAVP prot ei n

and the protein as well as influenza antigens €.g., the 10 anti gen,
the NA ameicgehinghe hRcwiigers okdatRedNPY apenefowndeceanéestipe of

infectiVihy bhbEIotrh DN rAla ithbeetbMbEYrtidOdr BHsTrudt8Hr ¥b ViRt period
and a survival rate of the manmmal s i ncl udi ng human bei ngs adm ni stered with

t he phar irCeditFéar FMHISITingn the drauppeseht FIRAHMT G5 &r 8% hEfeased
conpas ed petBni5; HHOSE Ot AdHAIGEher BHcodNef ef R eamitrRe aphiar BBgeshES b £
conposition of the present invention s useful as the preventive or
t her apeutf€ REEREIT of2RaH &t AToR e Oh thSr EPBRRPRGTY HalLS Y14Ad PAFHLGHZa
virus. Thenpbar srgeedssdliCaRRoSniseen 6bllSeapd egantvdrteprtitances120 usef ul
as the preventiye or therapeutic agent torlinfecggous gjseases caused by
t he pathB&éﬁlﬁﬁéaf i 7€ ﬁngﬁﬁﬁﬂ§,se?a9,u%+?%ﬂ Hixedsés9%aused by
i nfluenza virusn paptitensryvithes prhaepes ivvetsiodl DS widass,thkepatitis C
Vir SARS virus,.west nile fever virus_and dengue .fever vi.r parasite
di sebBes PLAGEBEC 3L 65T g TR SARBEERE ANt T o SHiknPA baratifes, and
bact eri alredosbasest caarselbhiyruzac tserchaassBcRPasDuhyisetitNdr/fiAlent BcNEVE ever
chol era, _pneummcogccu \Y/ i A (o] &y e h fol!
opAUAREes? uﬁggﬁs@ah rcdl! SRAIhA HON0REARRae aRdpbhbatydhdsss,

syphilis an i"'Zzi'ng ions to enhance t
i nf ecti oAchYPEvENa i Ngowt fiFct, drrNEWe Dunfle6RRB(S, aANR}ETCF30 and reduce the

I nfectivihy,t hhfr '%CNPV—CAP—%IHS/iH'AQ,t RenbiIEHOgAM Luf10r eigmvapngifor the
vertebrate other than the human being in the transfer vector for obtaining
t he T2conBNA4NP, bAcliPoviyais it 1dM2i, s AcNBVabva e g e ACNPN -PHa1-M2e,

phar maceuleal c60fROFIES PN Qlvdine pRieReNhab NV DRI pIHIN1YHRD, PRSRPPLE tO
utilize the pharmaceutical conposition of the gresent -34- invention for

pr ocedur €8-G NL ABAHT ER3% &3 Vi~APeH 1N NPT e3P i dtto R 3 VEhe t ar get

cel s andheqt basue as chicken influenza vacci ne, bovine trypanosone

vacci ne and Japanese trout cold water disease vaccine by utilizing its
actions to enhZh€erghgmbinant baculovirus of the present “invention,~such

20 as AcNPV-Dual-HIN1/HAl, AcNPV-Dual-Hsp65, AcNPV-Dual-PfCSP,
AcCNPV-Dual-PfAMAl, AcNPV-Dual-Pfs25, AcNPV-Dual-H5N1/HAl, AcCNPV-
Dual-SARS/S, AcNPV-CP-HIN1/HAl, AcNPV-CAP-HIN1/HAIL,
AcNPV-CU~H1N1/HAl, AcNPV-Dual-HIN1/NP, AcNPV-Dual-HIN1/M2, AcNPV-
Dual-HIN1/NAe, AcNPV-Dual-M2e, AcNPV-CP-HA1/NC99, AcNPV-CP-

25 HIN1/HAO, AcCNPV-CP-HIN1/HA2, AcNPV-CP-HIN1l/HAl-vp39 and AcNPV-CP-
HIN1/NP-vp39, 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

30 action or activity can be utilized for procedures of the diseases
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 cells, renal
cells, brain cells, lung cells, epithelial cells and muscular

35 cells. The tissues comprising these cells include lung, liver,
kidney, arterial and venous veins, stomach, intestine, urethra,

skin and



5 infection-preventing effect on the infectious antigen and reduce the
infectivity titer. The pharnmaceuti cal conposition of the present

i nvention can be prepared as the conposition conprising the
pharmaceutical ly effective amount of thegsreconbi nant bacul ovirus and a 10
pharmaceutically acceptable carrier. For the infection-preventing
ef f ect ofuggﬁereconbinant bacul ovirus of the present invention in the
vertebragb, particularly, the manmmal s anluding?the human, be%%g or the

manmal i an cel | $hef BhagRarpit el Calh CPResihd a8t FRBRNCHRPAE i H5°Produced by

the recopbi.nant i Rgcukoyis U&O{nféﬁﬁ@%tig@y@ntshaa aBdmbher cOMREs fdiod)
capabl e of being added for pharmaceutical adm nistration is adm nistered

i ntranuseubar| yhei aertarssanityioen PP ARaPRETORCT TR 141 WAty ebr Bpéaria
par tigul aplys;the DRI ] N6 uiicng.chBeaRUMBR bel % WhltGh2lod caubseasent | ¥
W O the p

i mmuni ze t armaceuti cal conposition conprising the reconbi nant
bacul ovi ithe vhlahgaps ezentgemeerriesrdas romecBethvecying daifestequrithl e

tinmes. The.pharmaceut i c Lt he i td S qﬁq% bLstered
particulgfﬂﬁrﬁﬁ'iﬁﬁalg |éﬁii%n%%lﬁhgggggggng?v@Mg?fggpj%%e% e ?E?gct$on can
be 25 evdhfeteddbyialftmesladmaynithen$ERAL broheiphatrimadERME @lroderposidi on of

the present | ntion multiple tines dm nistering the pat en,to be
subj ect e&?’leoh%z 95??%301? a?se,wegL r e gr%fl??z?h%n% gnﬁ he|'r%’2'l’u i %gﬂéhe hunan
bei ngy anGtabkal PASSNAMGark: oRd,aitheperi adrigenpand nghd e suntvigeal, aatie of

the vertebrates, 30 particularly, the manmmal s.ing¢cluding .the h n_bei ngs
admi ni st &C84SHSt hieh n?%%%ﬁﬁﬂﬁhﬁﬁtﬁécdﬁogrru%l%ﬁfcihﬁ%ﬁﬁﬁﬁ§% c#ggsr?'l ?

i ngredi emtysn Ehguﬁh@-ﬁﬂi@%%ﬂi@ £RNMROSLeRa Df réhe ¢f espnmamamest i on with
those not adm nistered therewith, -35- The reconbi nant bacul qvi rus, such
as AcNPVIDGAMCRHESI NPT RRNPE BEH ASH65 SIATRRY- B RiprEgseutical

ACNPV- Dualz BLAVAL o AGNPMELIR) - S25. i GNP Yo RUak e HoNLdiod ANRY-Buali BARS/ S,
AcNPV- CP- HIN1/ HA1, AcNPV- CAP- HIN1/ HA1, AcNPV-CU- HIN1/ HA1, 5

AcNPV5 Du&iholeNno NP2 dnENRL ied - HTREF #POTac NFVe RIHMArRYiagl composition

ACNPV- Dual- MRe, - CP- HAL/ NCO9, < HINL/ NRV- / HA2,
ACNPY. PO RIS VB0 O ACKEVE OB HINE) RPC#p38 by I & TG act | ve

i ngr edi erthesfpeheiphagentceint cialfestriposiwiitbnpaft i tel arles amtlanigeatfon i s

purifiedi%% EQ%ZViQaQu article budded from 10 the insect cell, conprising
an expresse proauc% of "the fusion DNA sequence fusing the gene encodi ng

t he am no aci d hequeacraoéut hea protrgias iddpabloé thebeiragenthel wmrpdiventt sof

the yjral p icle .to the i munogeni ¢ foreign gene of e e i nvention
havi%g ttlr‘ese%ré’éi ?édtf‘ﬁlﬁﬁ%‘é%fh%‘ﬁ Ji&%eeﬁﬁé’ﬁ@el{:haeg%?ée)vfe‘gn{] ilvrgﬂee%ﬁgglts on 15

t he i nf ectiisenswist Batibed piay hogepambgexhiabidt thhér actmoni ¢at reduce .ghe
infectivity titer. Then, it #ﬁ?thou ht that .t he foreigf ant i.gen p%ptein

whi ch beddhét HeSEBRBBNEHES T Ther Vi an2gartfife PapL-ioma VIEUS,  ASrpes

virus, AIDS virus, hepatitis C virus, SARS virus, west

nile fever virus and dengue fever virus, parasite diseases caused
25 by malaria, trypanosome and leishmania parasites, and bacterial

diseases caused by bacteria, such as 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
30 and 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
pharmaceutical composition of the present invention, it is

35 ©possible to utilize the pharmaceutical composition of the present



facilitates acquired immunity (hunmoral imunity and cellular imunity) by
adm ni stering the pharnaceutical conposition in the 20 formof the viral
particle to the vertebrate, particularly, the mammal s including the human
being, and further the antigenic protein which is the expressed product of
t he fusion DNA sequence further facilitates the acquired i munity (hunoral
imunity and cellular immunity) in the Vértebrate cells, particularly, the
25 cells jn the naqnals i ncl udi ng the human bei ng. Thus, the reconbi nant
bacul ovi rif& Gt 1 He TpreDERCETRTENLT rﬁ%@s EPFESag SPRETIERE "N the In

particul afnfddiel fif @Fefhel BYeHEL 0P PrOUETHENE 148GEI AS &I MIdSIiRG 18RY: z0f
the particul ar reconbi nant bacul ovirus such as 30 AcNPV-Dual - HIN1/ HA1,
AcNPV- Dual 245565, PRVRPY- DhAPaPPE8re  RAPVBU ANIPPARAR S S ACNPA DA LoPrs S5 T

ACNPV- Dua + $ENI HALc 1ANBY- ual St AGRYEE HINL A EMoe the
AcNPV- CAP- HIN1/ HAL, AcNPV- CU- HIN1/ HAL, AcNPV- Dual - HIN1/ NP,

Ac NPV-2Du al 1 feN/avp prayRPYAnpuaf feaNIgNAde ANPYLDORE - MPeigen and reduce
ACNPV- CP-HAI/NGAQ.. sAGNPV; €P- .35 HIN1/ HAO, AcNPV- CP- HLN1/ HA2,

ACNPV- CP- HINI/ HAL. vlp39,§ ACNPV: CP- HINL/ NP-vp39 as the -36- active

i ngredi ent. As The tdhermmaseunithlt hbenpbarivegewtsi chle porpesttimrerdfidrheaabove

(3), the v i hanc t eventive eff.ect o he I nfectij.an d
reduces gﬁg%ﬁkgggiFb%?y%ﬁthgTéE%ﬁ%lRﬂI%ﬁmggl%ﬁng?P%i§§a{$%%ﬁgt gﬁ&y
pat hogeni &f trgainies mposut hosthal as¢antaintange bacaelgvirtbeasdird ace antigen

(CSP Oof ﬁporozoikg sgrface oftqﬁtaria arasite, the MSP1l of a nenbrane
prot éPn dt I GHEICE 14 dr PREEP T e i dri® S anti gen secreted from
erythrocytes i rdacte@d wintthcrabarpaevéhe: if ENREEfr offeicRe pres&ibindhiknob of
the 10 erythrocytes infected with nmalaria, the SERA protein, the TRAMP
protein #%%%%ﬁloﬁrBP@iHr%?@WhéqWﬁqH%%h&DVFPGSVE%F%mﬁ?ﬁ%n, t he

i nfl uenzgpamdis: 1IN 19Nt ke8NmakbLl & Nfd MeRER GV ithds hWRaBNbE ged andHde
i nfluenza virus NP antigen. Thus, by conparing the surviving period and the
survi val B KELilAf eEPBIC RIS s U5 PHEFTEraYtheAhrCHHITGS WMt h t hose

not adm i siefed Wit Rnkhecphak MBResutd £al1 KAMRRS b Qﬁe%réé‘@htpri‘?ﬁ%ttion
i nvention, the vaccine is particularly useful as the preventive or

t her apeutdnd ddentcoppesihéonntaralhlon i taeimgl addgdafdr i P Teanaybiioads.

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



The vaccine of the present invention is useful as the 20 preventive or

t herapeutic agent for infectious diseases caused by the pathogen and their
conplications, e.g., the viral diseases caused by influenza virus,
papi |l oma virus, herpes virus, AIDS vir S, hepatitis C virus, SARS virus,
west Nile fiver virus and dengue fever Virus, the parasite diseases caused

e B A e

ver ChO era, pneunbcoccus,
IMRSA, VREcNN&L§§§Iizas;gmomrdma®uamdpebsanymmevgymﬁﬂfwahd RoBRYTul osi s,

by utilizing the actions to enh ting effect on t he
|nfectlo@§agn?ﬁ§%ﬁra%ﬁpgﬁfq ég%ﬁﬁgkphfég&fgl Aﬁ@%@ By using the
i ””UnerﬁbﬁPﬁotﬁLQINIMHKﬂf(HbNﬂVaC%eFHebEaHRlptAmNPW4ﬂﬂ?HﬂWé/ﬁaﬁan bei ng in
the transfer vector for obta|n| th n Vi ch is the
active i AGNBYr QH?ll%llfVé\]R/a&qW a(t? g?‘gf@% aﬂ?%é\}g;qqagn'ﬂ #? /Wﬂé bossi bl e
to utilizexbepdal Phiae recattv-coa- HQQMNOSBtIB@NEW Chel pFlg/sid0t AnNéHtCBn for
-37- procedures of the diseases, a ted t j_ f t ar get
cel | s andR&HP? s shieNR%" Qﬁué;ﬁ%{ é v%%%?%éﬂggggﬁ' Ei&@Sgngégﬁ%

vacci ne %@dt%@paeeﬁeetiﬁ@&ediﬂﬂi\M&tehedpﬁeamecwatnmakadgmpmﬂitﬁphngfitbe

actions to enhance the infection-prevent 5.effect _.on-th c S
anti gen éﬁ@sﬁéﬂuéév?ﬁEl??ﬁ%ﬁxﬁqﬁ%%%Qﬁ ?Erkﬂghgl?%cd%%f%éﬁea%%%b gv%%%@ such

as AchPV-dealinHLNE/ HALL, Achiptdialg H&p@ﬁpré@h@&/ Poedudf @8P,the fusion
ACNPV- Dual - Pf AVAL, AcNPVDual - Pf 25, - H5N1/ HAL PV- Dual.- SARS/ S,
AcNPV- CPONENELARERCRACNIRARAP: 191 r\?f/fi—efAfncﬂ NBQ/ rﬁlﬁh?%‘:l%ig ShuBHaL" 38

AcNPV- DughrcHLNLA NP - AsDit Oust -4y Mhe Aemﬁuﬂauamﬂlwd Me:al particle
AcNPV- Dual - Me, AcNPV- CP- HA1/ NC99, ACNPVE HlNl/HA 1nv \QJQPH£§%AE§2
AcNPV- CP-191 RIYEHATINB 3G ST e NERE CriTHARTENS? v6§§ Bfef%n present | nventl

which is e Relirvg kRgtesyemntcity tde endeacrethbé phevgmmﬁxﬁueﬁﬁam§npnon has

t he actions whi ch enhances an 15 |nfect|o v ect
|nfeé5|odgmaﬁﬁﬁﬁéﬁlﬁﬁdw%EﬁuE%% R 9% e & g?@ E %er andnfhlggégglon or

activity qan ibeeetiikizede{ esr pr acedyr e of theughts eases thesdoraied with the

infection of the target cells or tissues. Such tar cel ff y the
i nf ect i orRfHARI@r O 6N eXaHpR BT TV 9?mp888n§0got )3 lréﬁ %@%ﬁﬂg@

i ncl ude hepatii:g gell scquepall ofhbisi tor@ivmozealll smmhumgyceﬂlcﬂ sc;elelpﬂtafrel i al

cells and nuscul ar cells. The tjss nprisin se s_4 ncl l.ung,
liver, kidmsipitait &y aPMARYS Tehth % tx arg‘tagﬁﬁgﬁca nte %énletlcgl}lr e'?‘h%h ski n

and 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 AcCNPV-Dual-H1N1/HAl, AcNPV-Dual-Hsp65, AcNPV-Dual-PfCSP, AcCNPV-
Dual-PfAMAl, AcNPV-Dual-Pfs25, AcNPV-Dual-H5N1/HAl, AcNPV-Dual-
SARS/S, AcNPV-CP-HIN1/HAIL, AcCNPV-CAP-H1N1/HAL,
ACNPV-CU-H1IN1/HAL, AcNPV-Dual-HIN1/NP, AcNPV-Dual-HIN1/M2, AcNPV-
Dual-H1N1/NAe, AcNPV-Dual-MZe, AcNPV-CP-HA1/NC99, AcNPV-CP-
35 HIN1/HAO, AcNPV-CP-HIN1/HA2, AcNPV-CP-HIN1/HAl-vp39, ACNPV-CP-
HIN1/NP-vp39 as the



muscl e. 25The vaccine of the present invention as the pharnmaceuti cal
conposition in the above (3) can be prepared as the conposition conprising
t he pharnmaceutically effective anount of the reconbi nant bacul ovirus
(AcNPV- Dual - HLN1/ HA1, AcNPV- Dual - Hsp65, AcNPV- Dual - Pf CSP,
AcNPV- Dual - Pf AMA1, AcNPV-Dual - Pf s25, AcNPV- 30 Dual - H5N1/ HAl
AcNPV- Dual - SARS/ S, AcNPV- CP- HIN1/ HA1, ASKPV- CAP- HIN1/ HA1,
ACNPV- CU- HIN1/ HA1, AcNPV-Dual - HLIN1/ NP, AcNPV- Dual - HIN1/ M2,

AcNPV- Duad ctHM1 ANAs edAENPY- Dual - Mee, AcNPV- CPHAL/ NC99, AcNPV- CP- HIN1/ HAQ

ACNPV- CP- HIN1/ HA?,i sAeNBVCEREINLE iiAdh & i3tk rrAehidY €R1 HE DL N viR30)o Rthet he
pharnaceutlcall% 35 acceptable carrier. The vaccine can_be prepared into a

phar mace BA8 (3)38Eheokpesite ot HBIGRSUIE PFRYSEReYAcREHDhI® &89St he

phar maceuf £t 188, \A/hhhré@@c@@%ﬂ@%@%é&%ku%?”@@’éék'(émg' n i above (3) in
accordance with the standard nethods. The carrier can include, for exanpl e,

physi 8 ogitfdbi viEgept Abr b EQT LR3 WiRIich 048381 615 | BUGh s38 il agAd steri | e
buf fered 5alifes Ih VaEﬁén&ff@éflé}?cfltg%'h (EBe) fQE%@Eé%&ﬂeS dhgasameras

in the pharmaceuti cal "conposition) can be prepare as a |1 posone
f or mul at ironlaso@preseAgtehethedéidi mahta beobirener gsoiem:mmf— D e ERLLEAL,

ACNPV- Dual " BREF HAEE RV ol A S RERPU e FNT R ved e 77152
AcNPV- CA&d—fld\tk/eldAW;tAcNE’VaﬂhHlNﬂﬁf HACEMPAC NRV< Bial pHRSANE N knob of the
ANV PRI A A RPYE CERNEY Had™ AGHB0: CPeH TN HALC Uy e TRAEE |

AcNPV—CP;HiNkhNPa%ﬂSﬁheasMAhepﬁétémﬂidﬁaﬂh@gﬁedﬂeehzaamﬁkwanﬂb@nma@bnned

wi th an adj uvant.. eC|f|c exa es of the va |ne har naceuti cal
Compoat t i A E o e B Elte R D AT c e F SRR E Ao T IR SPEraoRl at i on.

The |i posaee ther malratie@Ra Canrbe wnexridl gehi. chrhbie, nef adaipaainthgbagsyl ovi rus of
the present invention has been retained _in the 20 | i posonme using acidic

phosphoI|%HRY%¥§W§ RerbPAnaNe o NEHtv o lusiehg ABuFREl TpHREIRTbIMEITE Land

aci dh¢ phospheliingl duAgnt B ABHDLANE 1IRIROABAL administeddl® B Fdle
phosphol i pid and "aci di ¢ phospholipid used as the nenbrane conponent are not

parti cul &Marmacetégal anemnasipien of the present invention, the vaccine

is particularly 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



25 lipids commonly used for the |iposonme fornulation can be used al one or
in mxture of two or nore. A | i posone nenbrane is forned in
accordance with the standard net hods using the acidic phospholipid al one or
conbi ni ng the neutral phospholipid and_the acidic phospholipid. In the case
30 of conbining the neutral phospholipid, the rate of the acidic

phosphol Lpid Lo be gomhined Jmu.he abgutsfed 0 Ahmakikechiohesabie 1 to

90 nol % &nd“nore pref erably out 10 to 50 nmol % in the |iposone nenprane
conponentarg¥henel he abbvend igicsoeeabsschieber ethf Fusnzex JRELeN8s RAGIESt er ol

can be added. This can contral,t Lui.di f Ahesphalbpsd aRd- ke
the prepiFXPPBRSSFE t Rt oStk e?é%&?% #%%up-%%@§cholestefol is ty%ically

added at phhetampunhg elts wadteining aot kahaotet blee phofpHoldrpicdevaRdipsef er abl y

it is preferable to _add and conbi ne at the t 0.5 ti [ it
to that &Fferé PRoSPRo P %?E%O%ﬁ%ﬁn%ﬂﬁﬂ}§¥5ﬁg¥£@ﬁ§ g?ﬁi&g??ﬁ%?gg?%h§§%%2

the acidic phospholipigsifakhed dpesarRsf,06uehak b oncnbheuaAl-ei10fl /HAg, aci di c
phospholipid is about 0.5 to 100 equival ents, grefer€§¥%ﬁ@§puéFk t,0 60
equivale@m@PXn@uﬁér%s®§%fe&%ﬁﬁ%rgﬂgiﬂ?ffsg'téc§ LR ' &C8fi've to the
active i ngradipeabs, 19dhey-aneuntn i1 /Hae ,r aenebi paat - drr3dvi rus of the
present invention which is the active i i ept ) be d n be severa
ol % t 0 FSNEVACPrERYLARRD4 %ﬁ%ﬁ%ﬁ%ﬁ?ﬁlggghggs gﬁN%g %%H&?gﬁgﬁgypically
aroupg 5 AErke-phae-pIeduet | XN BBMERANHHANIL #M2 Anacay t Dwd le- ’diNdndéiRer  cont r ol
15 of the above |iposone_ fornulatjan b fapn | (ofeNs wi th
the st andsrE REPROAE SVapT BHG Sd it 0 S0 ae S8R E Bod” aboVL Ha 2l be”

conbi ned paiNilypale hicnosooR-f UM TVH AL -ivgr3 9, f AdSEVr6B-HEaL (NPaw 3P Oof. ghe
beheni c acid, stearic, _acid, Qalnili%ﬁ

cid. .mvrisii .1 ole] )
al kyl gr mse@ﬁollggﬁgF§7?ngrx6quc%nl h 2e|a| 'té(péo&g‘ %gd hd, 1 018§ L RCkdh

~also be bound thereto
and used.ofTheweppadeeht onnvént hen | g sdree acsionbarhbah ppRIPHERS B bi ndi ng

them can al so he perfornmed in Wi apdas b Areihpdsdiuses
Long?! 'rdUF%¥?ﬁ§nEP68¥8ﬁ§§?&o?%ﬁ%gaqg? W ﬁﬁgfgggﬁﬁ%cgé? C. Wodle, G

Storm Edsie SpriengeéniVer tageBerdna(tog8)ActipoTRE ¢gEEVARY (fHakfaceuti ca

conposi tion); .of { '?f%r%%%‘é@& Lovent i gl candglr aberabhyedsetiasra vacci ne
conposi t i on. en’it s useﬁ, it 1s preferable for_enhancing an
anti - i nf ecticorticantif- theathagel a@tls |97 IUEPEES -of 6ch ttaof%?g E6Mned wi th

the adjuvf%%eéf%dﬂﬁyfQE%eEBkgékiane{ﬁéiﬁdéﬁ3ﬁﬂFNé&bmple blood cells, and

20 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,
arterial and venous veins, stomach, intestine, urethra, skin and
muscle.

25 The vaccine of the present invention as the pharmaceutical
composition in the above (3) can be prepared as the composition
comprising the pharmaceutically effective amount of the
recombinant baculovirus (AcNPV-Dual-HIN1/HAL, AcNPV-Dual-Hsp65,
ACNPV-Dual-PfCSP, AcNPV-Dual-PfAMAIl, AcNPV-Dual-Pfs25, AcNPV-

30 Dual-H5N1/HAL, ACNPV-Dual-SARS/S, AcNPV-CP-HIN1/HAL,
ACNPV-CAP-H1N1/HAl, AcNPV-CU-HIN1/HAIL, AcNPV-Dual-HIN1/NP, AcCNPV-
Dual-HIN1/M2, AcNPV-Dual-H1N1/NAe, AcNPV-Dual-M2e, AcCNPV-CP-
HA1/NC99, AcNPV-CP-HIN1/HAO, AcNPV-CP-HIN1/HA2, AcCNPV-CP-
H1N1/HAl-vp39, AcCNPV-CP-HIN1/NP-vp39) and the pharmaceutically

35 acceptable carrier.
The vaccine can be prepared into a pharmaceutical



30As the adjuvant, any ones comonly used for this type of vaccine can be
used without limtation. As exanples thereof, Freund' s conpl ete adjuvant,
mur anyl di peptide, al um nium hydroxide, BCG |L-12,

N-acetyl muram ne- L-al anyl - D-i sogl utam ng, _thynmosin al and Q521 can be
exenplified. The anount of the 35 adjuvant to be conbi ned can be

apprODriégﬁgg?f%ﬁéﬂ'?d@%puQ@@ggghagthé4£Ecéﬁhéﬁﬁé‘é@i@ﬁe Bhythesduofcaski n,

fever, heaaache and nuscul ar pain which are Ii_kelﬁ}'{l exgressed as a part of
t he i muae wesportye dhamaeehGignl bepnpes brlathd ratibgapPaFeef 3t hen

adm ni stration thereqf. e ' cegtLcal »£00Pasid i1 ek, t he

pr esent ?ﬁ%%ﬁ?‘?rgo%e g’?l%féln t-t{le g‘éﬁgﬁﬁgg I\(}mg?tﬁé%?he? %ublfel y knownl ° .

phar macefib cakamplé Clgyy ssudlgasail hipuaecerspols sdladiibnsasialy peptiee énd
antibacterial agents (syntheti.c_antibacterial agents). Optional drugs and
addi t ve§aiéﬂeb%n‘$ﬁ1ﬁ1r ec%t‘ftféfieﬁg F’%ﬁ%l{ﬁ% vacci ne (pharnaceuti cal

conposi tion). MAgcexadb@ies tHhaleohrtd@,t BRe df @S cas iGalheusaRonashich
aids intracellular uptake of the reconbi nagg bacul ovi rus of lt he gresent

i nvent i ofh8aRNBENRGRHGIGH] SEMPPRELAPHYsCANPARRTAFES 8. §. 11PRE°TT posone,
and for exapmlsgtridh ungnardion emdl sktbmbinaweeatleyitrubul(2cNEGH Dignl -
particles, biodegradable m_crospher atj oni ol s Whi ¢ make
the tran8tB(idh AHF care Hl??gg.’ gcgg\g_gﬁjeoﬁ;fn%éupgt Ao;&% '5’ hguggt?gé%l’

i ngregi eatneoAbak nerlr 475t FeNracOuae - HPRAY HAL e AINRY-DoeipS3REY Bn)
(formul ati on) of sent jventi gn. i t j_CuH_ar nmted and can
be sel ecﬁ&HP%Fgﬂféﬂglmlﬁé ?f#gg gg’tpl gggiz}éﬁf’t z?cg\f]%\}he%apﬁlalﬁégémi cally

ef f ect i vacROvapnahtH1 NhaRjogag@VebunheHikt e Apiarrwedatil¥al NBenposi ti on)
is not particular|y lim.jt _and ap 18 hect gdnbyogpt he

wi de ran%&kggp H%Ii nl\éi%’n i q\fel’vdg%i #égpyﬁgrgépgéw %If ?ie%]tl?%ﬁhe Sami ni strati on
met hod (&dNiLWHBL y aACIORV TQRAFEN] /HAS ~vhePaphali PE-GReriiad,/ NagePafd g&nbie? of
the patient, ,and.oLlefefONdIAd Q% p25UBRRILOG §AGOTRI nRRLVBREU! QYlddisseni ch
is the active ingredient of the vaccine (conposition) of the present

i nvent i oexespada of sthe echadinehd Pharaacher Agal i PRI 160 ) PRE &Pet he

reconbin Qfesg}]'&U§nvélh@i<5r%%mﬂiimhd@aweoy& HSoRO f SSRARAIIRE .t THH2 to 1012
PFU, preferably 105 to 1010PFU and nore preferably 106 ,
liposome formulation can be one in which the recombinant
baculovirus of the present invention has been retained in the
20 liposome using acidic phospholipid as a 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

25 lipids commonly used for the liposome formulation can be used
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

30 of combining the neutral phospholipid, the rate of the acidic
phospholipid to be combined may be about 0.1 to 100 mols,
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

35 cholesterol can be added. This can control the fluidity of the

phospholipid and make the preparation of the liposome easier. The



30 to 109 PFU per patient is adm nistered. The dosage of the

reconbi nant bacul ovi rus (AcNPV-Dual HLN1/ HA1l, AcNPV-Dual - H5p65,

ACNPV- Dual - Pf CSP, AcNPV- Dual - Pf AMAL, AcNPV- Dual - Pf s25, AcNPV-Dual - H5N1/ HA1,
AcNPV- Dual - SARS/ S, AcNPV- CP- HIN1/ HA1, AcNPV- CAP- HIN1/ HA1L,

AcNPV- CU- HIN1/ HA1, 35 AcNPV- Dual - HLIN1/ NP, AcNPV- Dual - HIN1/ M2,

AcNPV- Dual - HIN1/ NAe, AcNPV-Dual - MRe, 4P~ AcNPV- CP- HAl / NC99,

ACNPV- CP- HIN1/ HAO, _AcNPV- CP- HIN1/ HA2, AcNPVCP- HIN1/ HAl- vp39,

AcNPV- CP-?—YEL%EW%BQF WHPERa 1LY t3ftdegttaty dhiengrednkntagtva ity dccithet

(phar macest iad ¥RPBSIEHOA) Sid i HRSARL iktNYenpiefet s 5elwrcted tham t he
very wide range as the 5 am)un(ﬁ f ,ex%pressi bl e introduced into the
vacci ne h%%ri?b ® e taffoARPVBF NSt hdd RRBIVFAERE Grouit's i <8Sdepend on
st rengt h gHodptanisigriidpt i on and transl ati on pronoters used for the transfer
vectog. The vacehne {phargaceuthoal . caPasidi kol shhepresent: 10
invention is adm ni stered by di rect?y I njecting a reconbi nant” bacul ovi rus
suspensi grhdsphviiighict he veet birdmmnddarmuspgendedtha BBS (phddphatcadic

buf f ered |.ne), .or. saling int | 0 site . in_lung.tissue, i
Mver o PR g TR BBaih) O F e, B st SR nos e oty 2

adm ni st ere rgp iequilvaddnyessed ferq.prefedantivasaptieriab, té Mo avgricuddenand in

portal vein). .The vaccine of the invention is preferably adm nistered by
i nhal at i o%e@atlve o t%%FsaBFéY%rJaqu%e 4t he vacci ne (phar maceuti cal

conpasi tion) ofTHherpi@sest tRYehédaibirtaradBariugbeiedsnet onseiddergnce to
multiple times by observing the state after the 20 jnitial admnistration

and adni rﬁ%‘feém?é #R&CHddPt FohalCViatitmersrierhi §Orakdes§d FosSdle to

enhance tdwddesi iedsetbestvetdl i SeRPSHIR, € @ raddbl iy onsbly 9 mRINioZ g ot h
t he pharmaceutical conposition conposed of the reconbi nant bacul ovirus
( AcNPV- DAt HINDGAT L YAe KPVe Byl B4HBp65, AcNPV- Dual - Pf CSP, AcNPV- Dual - Pf AVAL,

25 AcNPV- Dual - Fﬁ&Z%rd%%HE’YbPPa&ak@&%%orﬁ%'}l%%@'f%a%@iaﬁneter control
AcNPV- CP- HIN1/ HA1, "AcNPV- CAP- HIN1/ HA1, AcNPV- CU- HIN1/ HA1L,

AcNPYSDuat £ HitgL /AP veAd NPYs Dl £t/ aNp onAcRRVoBuURE L FINI¢dNAe accordance

AcNPV- Dua] - , - CP- : 2\/- CP- O, Py/-

ACNPV- CP LN KL VR0 ACREA G HL T KL pa0) 61 The! 70 precert T bveati on
af ter adrdldcsteer icegbtihedvacth nend phiararceutfiocalbleonposi f idggirethe Fatty
conmbi nation of, the a various drugs .to _be conbined. al so. has the, .

possi bi | iatc’[}afo(eé%hénggi{%ﬂlegt%%lrcz’pesﬁ| ¢ et F&étd'b;?a IIlﬁuegzzﬁ(f:ln‘:’luf]liCg’t FRESh 6 t he
vacci ne (guhat,madeliti ealidEpnpbisyl i rup,3Tholeseecepbodrommtaraf tHee 1M&eci ne
(phaEHaceuti call

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 Liposcmes: 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 commonly 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 al and QS-21 can be exemplified. The amount of the

35 adjuvant to be combined can be appropriately determined depending



conposition) of the present invention, the reconbinant -42- bacul ovirus
which is one of the active ingredient of the vaccine (pharmaceuti cal
conposition) of the present invention can be fornulated by m xing the
reconbi nant bacul ovi rus obt ai ned by ho_n}a_ogous reconbi nation of the
transfer vector in which the 5 fusion gene obtained by fusing the desired

i nmunogeni ¢_forei.gn. gen t I NG, a8 cREOL £H meadald © finbei ng
t he conp%?\e‘ﬁ?&o?mt Vi gﬁgggrg?cggﬂﬁ'&s geen i nt roguced with the |
bacul ovi #uScIDNArd rLitked f expreapabl @s of paftectfi idiea 1GRPRS dBIBCPRIYHT U™ on,

suspensi on or enulsion) w.th. the ph i I LQ) t @bl enLatdd er
(i .e., nbRStORE A5 NHe Vert'EbFa Iélgi Eﬁﬁ%.% t e%ﬁaﬁggggei@ngs in the

dosage aife CPHEEINE atgiRitraeehe iadhi nospes ediomndd fc GigaPkbFent VIt tHan

ingredients in the forpulation). For. ex | e he..f b p y
cont a nsCAB Bht FUR A ‘“Lalr%‘ RB%SFhBFbi%%Jﬁﬂ s"snpte%)lal @%%?\%%ltiﬁiglﬁ%r nf ul
15 for thg-hesoMima Lagdnew-rusilThet g rpert iappreogr katébgctental ns t he
additives in small anobunts, such as, substances whi ch augnment an isotonic
propertyagaata &W@l%@éﬁlpﬁﬁ.ergﬁgha%%ﬁ)a‘nces are non-toxic for the

mamel s i ncl udppg; LAS R heidgsidikivhe desage aneti2l comtedtedtion to be
adm ni stered, and can include buffers such as phosphoric acid citrf' c acid,

) h o
succi ni cthei dacateei PRASITR RV 16BRe FOBPYRAF EORLT d&SoP*8EPTSS t HEFETH,

ant i pxi d%ﬂtesdgﬁéh ashaseqrbi 6. acihdn WAVC-ADL e84l At MRicghtu16e. gprakesstt han
abo 10 resrdu s? pol ypeptides (e.g., polyarginine or tripeptide) 25

pr ot ei ns the. gecosiei van @l kRar lvvigeisapifn ther PF et g BIRAGLRPR, Saki RS aci ds
(e.g., glycine, glutamc agi aLh o ARl Q. Ar gicRieNe) po SBREs agehardrdes,
di sacchafi (%@Egiﬁge%t herﬂhecggtllblgﬁygﬁgt gé%&% ncl udi ng(jgacel I'ul 0se or derivatives

t her eof , eglhupose, fhaonesEsbar aeisiififpr, chethl ¢ate adedtsd (e 9§1SEDTA) ,

sugar al cohols_(e.g., nannitql. or .30 iLt.al C 1003 1(Bels, wAOEhUM ,
and/ or n(?ﬁ‘ir(iiﬁf:&gEur?é%?%%aséa%el.eg.m,lc[%%)gg%ga%%? %o o%ne%)%. yhieds: w The

phar yaceytireak heaeebneré cotmosidsyorencbrprussitng t he reconbi nant bacul ovi rus
can be stored representatively in a unit or nulti Bl e dosed contai ner, e.g.,
a seal ed anpoulTeeopngupt apf asheH &l %y idGFeoL6rht FORt I 1 Yophid i zed

product.. vaccine (pharmaceutical composition) (formulation) 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
is administered to the human being, in terms of PFU of the
recombinant virus, the recombinant baculovirus corresponding to
102 to 102 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-
H1N1/HAl, AcNPV-Dual-Hsp65, AcCNPV-Dual-PfCSP, AcNPV-Dual-PfAMAIl,
AcNPV-Dual-P£fs25, AcNPV-Dual-H5N1/HAL, AcNPV-Dual-SARS/S,
AcCNPV-CP-HIN1/HAL, ACNPV-CAP-H1N1/HAl, AcNPV-CU-HIN1/HA1L,
35 AcNPV-Dual-HIN1/NP, AcCNPV-Dual-HIN1/M2, AcCNPV-Dual-H1N1/NAe,

AcNPV-Dual-MZe,



-43- The pharmaceutical conposition conprising the vaccine (conposition) of
the present invention is admnistered in a node identical to CGood Medi cal
Practice with considering a clinical condition (e.g., condition to be
prevented or treated) of an 5 indivi duaJ& patient, a delivered site of the
vacci ne (conposition) conprising the re ]Onbi nant bacul ovirus, a targeted

ti ssue, the adm nistration_nmetho i n t her |
ooue, EsROTL Rl LA N ELNOR: 2y RED ALk fagkare AUDHLCLY
vacci ne (eoaPNsj A DApIEr idNEVS Cetie Ny Neevp 39 coffsiateriat ths 8Ftivet he

above. EXAMPLES The present _i i i : i i
more det &PﬂrﬁijﬁﬁnF e‘?’cergheceva[cocp eaﬁsflgggg‘?‘%ggg@gmaéréﬁp%%lgﬁgﬁ%ggdtpgl oW
_?_xerrpl i fipgatibansinndyt aord ido sedtecitiedi frohete s WiffedBNgR. a5[ BRanpl e 1]
fransfer ﬁﬁ%ﬁagfog' S50 AN DO LA6AREOGUELL SN AR AT nbBe BE Coreat
inventio 1? fHetTuction of transfer vector pl asm d pDual - Hsp65- 20
gp64 of theupteséntramventhesh RNA.1) TGS t3mA tieh 23BCpPSBRTE PBATSTTY P

A pl asnid gpgfggﬁggﬁg&w Mecr%fsqlétt%ioﬂi BYoAoNoel -Natd doragment reaspetsi ng

t he sequé’ C genom ¢ DNA from Pl asnodi um berghei ANKA strain, a
signal semueerce of nurine Igk 25 secretion and a FLAG sequence in
accordance Wit hp¥oshidanet (shasmamihadalYeshpdaiton) edf athe tBeBeRtC., 271
107-115(2000) and inserting the Nhel-Not | gra ment, in a Nhel - QL ite of
pcDNB®. 1 itwepsiredier afimys s icgedY. JAT6FHGY g%?r%?%l%sa col 1°6ct eén?r om a

BALB/ ¢ myuse 10t ected,y30e Mk 1dh el aiHianpahasivketbr hes ghedn ANGhend
ber ghei genomoc DNA \/\/ggpzxtract ed usli ng Q Aanp DNA M gfmlgt sf FId apnfrom
Q agen) . EBfbseqospbbye PHELPredesyhibie)ANKA SfENSIH ¢ a\/\/&é’cﬁﬁrngg ed“py"’

in lung tissue, in liver, in muscle and in brain), inhaling
through nose or airway, or administering in blood vessel (e.g.,
15 intra-arterial, intravenous, and in portal vein). The vaccine of

the invention is preferably administered by inhalation.

It is preferable 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-
HI1N1/HAl, AcNPV-Dual-Hsp65, ACNPV-Dual-PfCSP, AcNPV-Dual-PfAMAI,

25 AcNPV-Dual-Pfs25, AcNPV-Dual-H5N1/HAL, AcNPV-Dual-SARS/S,
ACNPV-CP-HIN1/HAL, AcNPV-CAP-HIN1/HAL, AcCNPV-CU-HIN1/HAL,
AcNPV-Dual-HIN1/NP, AcNPV-Dual-HIN1/M2, AcNPV-Dual-HIN1/NAe,
AcNPV-Dual-M2e, AcNPV-CP-HAL/NC99, AcNPV-CP-H1N1/HAO, AcCNPV-CP-
HIN1/HAZ2, ACNPV-CP-HIN1/HAl-vp39, AcCNPV-CP-HIN1/NP-vp39) of the

30 present invention after administering the vaccine (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).

35 In one embodiment of the vaccine (pharmaceutical

composition) of the present invention, the recombinant



PCR using a primer pbCSPl-F1: 5'-

GGAGGGCTAGCAT GGAGACAGACACACTCCTGCTATGGGTACTGCTCGCTCTG 35

GGTTCCAGGT TCCACT GGT GACGCGGAT CCACTGCAGGACTACAAGGACGTAGACAAGGGATATG - 44-
GACAAAATAAAGCATCCAACGCCC-3 (SEQ ID NO'1) (a Nhel site newy nade is
represented by an underline, the signal sequence of nurine Igk secretionis
represented by Italic and the FLAG sequérce is represented by a doubl e
underline) and PbCSP-Rl: 5 , _ , _
GGAGGGCORITEATEEESEHI T FF CFT ATTT AT FREGT R T Ty ARETeTT AtAGHAGRA CCERS!
(SEQ I D N@rdrn{saMeti basi E&n}%ﬁi\iﬁi&@d%ﬂ S Heepresent ethynt 1igh wndenki ne) . The
PCR was perfornmed using Pfu pol ynerase (supplied from Stratagene) by 30
cycl es (deHRUATRG Y BAELROr to SR BRISaranResP AYL 5ES 58 FHAeDRY ni nut e
alnd ethemﬁﬁtftgoﬁijouéégle&@mf)@ﬁai:iL@ﬁ(l%ﬁe@’)e tEﬁ@sE@g pé@dﬂﬁtirgg%s&g}?tth@gve ]
gl ycosy osphatidyl inosito ) anchor, an ncodes used to the
Si gna?’ s &gﬁpewﬁPFﬁén?ékb%egﬁr}%ﬁ n dﬁﬁéﬁﬁgof“@‘ﬁ%o%‘?qqu 2T e<P8nal
sequence.gehhe AR theoduat sasodikg fired prelteaviedapabhe restsdiaid amel5 enzynes
Nhel / Not | V\hichtwa %gen ins§rte in the Nhel/Not] sites of. pc 3.1 (+)
(suppl i ed PESRGWVPEr 6§8nY* *ahdPH Fesiil £135g 5P s M - G b <1 &s

pc DNA- CS8¥a culllvey ipeiBNANESST phasioih contadiles o Cvie pt ompterynitthelosiegnal
seqguence ine | i on, pr.otein.(co ) i ta 21 .to 305

am no aci ggscﬁlr&}rowglhcSggag%{?ﬁtﬁe&ﬁbeéﬂsglé’tﬁl , Q’é@%o%g&?g%% K elrcla\17Lel€f froma
bovi A€ graowtdptitrlepnergéae &hde a poly-tAxseqdemncehe vertebrkgened niclagiegt
encodi ng 3N L egue it eptide from
PbCSP vvas@%bt al ngld%%%gg?eg{{/i %gtﬁ%s%ﬁk—dggél?g\%mnt%ﬁa?}gen (r)geosforeiocti on enzynes
Pst| and ZBnigigwiterede BNA ¢ompmeilavast imoséhesdingredeePst |irarfdeSnal sites

of pBACSUEJfH;m(ascqea:g Legrdr amomagenhe 288t e consirdiched 1pl st d; yas,,
desi gned as pBACsurf-CSP. (1.2) Construction of plasmd pBACsurf-H5p65 An

Hsp65 gerfdtieichndi Aed By eXBeaciIRPUgeiForie I DRAYf kopwM tade diseréullosi s

H37Ry 5St radh il RGcShbaRBn PN M div Kids (suppl i ed from Q agen) and cl oning

by PCR That isf t he genom c_ DNA extracted fr.om Nh tuggrcul osi s H37
strain was anplFFiéﬁr §eﬁcﬁpproprlate y contains the additfives in smal

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 aqueous solution or a lyophilized product.



using a primer, phsp65-F1 : 5' - AATAATAGATCTAATGGCCAAGACAATTGCGTACGACGAA
(SEQID NO 3) (a 35 Bglll siteis re i s
e o Rl as g presented by the underline) and
GCGGCCGCCEGAA
ngCAAT : TTCGATTCCTGCAGGT CAGAAATCCATGCCACCCATGTCBCC - 3 (SEQ 1D
r4) (the Notl site is represented by e underline). The PCR product was

purified, cleayed with the restrigtiop. Fﬁgll-lgN@_ ¢ dt
BanHl / Not | si tﬁgeiﬁ\#ﬁ%m?)accﬁ%-lﬁéélcgghgg% ggﬁr(re]%ﬁtllt I r?glr{)I atsqr%i’ gbaggﬁﬁesi Ongrgd
;SgﬁngN?é bﬁgﬁgﬁﬁa&m qit:lﬂ}dalé- Eglaspﬁﬁ pheemt b sisa 268RsE Gt niA P Fhe
s ( muri ne secretion . : he .h -
S s BT ed U SRR LA PR D P s L0The

phsp65- F2., .54
L %8%%1 WW&%WWTWA?MW

AT ;- (SEQ.I.D NO.,5).(S - .
lrteglr;ari)enthedlﬁydwﬁhew“rlr?é&r TR SR Tap e g’a%‘éqrg%p?gégg?%%@l@n)
’ ? ' r d Rrif AR ECEEAAAd:
D NG Gf%%\gr ??;8?5515@ rdD CCATECGAGCRAEGEIGEISS0ACC3e ~ ( SEQ

site is represented b he_under | | . The. i
Hsp65 genemDNAstraghemtngdrsut 21669 BF) %/\Bé %‘f%%a{a}cnt?’gr)spﬁﬁgﬁefhﬁr%%m
\(N(S]!Jpﬁl ied fram Lnyji{pgen), Sdbsequenthyr&f@avedns plodor SSes838y|d el
ich was"then nserted in the Pst1/Cir9l sites of pBAGsurf-CSP (Yoshi da et
al. Vi rolvragytlﬁ%:(erﬁn@smt,l@@O@er@bﬁlailﬁeéeEBBWér?eq' [ﬁoé‘ssrﬁd&rcgﬁg rﬁ%t ed as
t he fgovech\ga%bg‘e’%[gned as pBACsurf - Hsp65.

EXAMPLES
The present invention will be described below in more
detail with reference to Examples. These Examples are

15 exemplifications only and do not limit the present invention.

[Example 1] Transfer vector plasmid and method for production
thereof of the present invention
(1) Construction of transfer vector plasmid pDual-Hsp65-—
20 gp64 of the present invention
(1.1) Construction of plasmid pBACsurf-CSP
A plasmid pcDNA-CS87 was made by obtaining a NheI-Notl
fragment comprising the sequence fusing genomic DNA from
Plasmodium berghei 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 NheI-NotI fragment in a NheI-NotI site of pcDNA3.1l
(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 pbCSP1-Fl:
57— GGAGGGCTAGCATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTG
35 GGTTCCAGGTTCCACTGGTGACGCGGATCCACTGCAGGACTACAAGGACGTAGACAAGGGATATG




25(1.3) Construction of plasm d pENTR-gp64 Th

_ ( e PCR was perforned
wth pBACsulrf- 1(supplied from Novagen) as the tenplate using tﬁe primer
pPol h- F2: 5' - CACCOGGACCGGATAATTAAAATGATAACCATCTCGCAAATAAATAAG 3 (SEQ I D

NO 7) (a Rsrll site is represented by underli ne
. and 64- 30 R2:
5 GGTACCATATTGTCTATTACGGTTTOTAATCATAC—%E (SEQ ID N)O 8) (apﬂgm site is

r epr esent ed h suht p emd
1700 5p) ¢ A R O o g T e =Bl sy d_DENTR ap6d.
e pl asqur@paégém£mpsd he.dalrdveevwathe esi gl ERBENTS FENTRE §pB419X 1. 4)
Construction of transfer vector L-HsR65-9 qup;Gh% 48zepkgsent -
i nvent i ofSEBACART I HshEY SR & eg)éleg t‘?g %rét % ror, 5 hgehsp65 gene
DNA fragnept-ctahesy 3$60 dyybmasindesed hed andtll’i@CS%-tH]/ Cf rol sites of
DT ot sSSPy e
s
ragment bout
3360 bp) £0 @mﬁgg?oiDaN@oi)yh@drNduprstt aewandmadre mp@rmsmtgdnbgmgge
¥ ansf or ureierAne0- pIBma FpEHal PREGOSIGHER 11 W N AE AP 358 on was
p 6 i pression was
Sggt L?' Led‘%é,‘p%é ?eé r§9 Q&‘%éé o )OHRL 810 cyk2hsCoasha et iran aof 9t4r><ansc51er3o

present i nvent| on The plasm. d pBAl
obt ai ned ddtonlis]. ﬂa)m\aahmh ety 6t °C5 fart Anesaingys nd z%%éfe&dPB@S?’t (;Z%Jé:f

frag about .89 e Petd ] |
pDua 6%§' tgeg trucﬁﬁﬁthggggglggéﬁugﬁﬁéﬁ%@%grycbeylof

COﬂStFUCtpmfsmifattlﬂqﬂlsﬁeosy‘ecl otGmaanqhmlﬁHﬂlegﬁeﬁe%flgW%P £ds¥a o the
signal sequence of murine Igk secretion in place of its original
signal sequence.

The PCR product was purified, cleaved with restriction

15 enzymes NheI/NotI, which was then inserted in the NheI/NotI sites
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 305 amino acids)

20 encoded by the PbCSP gene, a poly A signal derived from a bovine
growth hormone gene and a poly A sequence.

A gene fragment encoding an amino acid sequence at
positions 21 to 305 of a peptide from PbCSP was obtained by
cleaving the pcDNA-CS87 with the restriction enzymes PstI and

25 SmaI, the DNA fragment was inserted in the PstI and Smal sites of
pBACsurf-1 (supplied from Novagen), and the constructed plasmid
was designed as pBACsurf-CSP.

(1.2) Construction of plasmid pBACsurf-Hsp65
An Hsp65 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 H3TRv strain was amplified by PCR
using a primer, phspé65-F1 :
5‘—AATAATAGATCTAATGGCCAAGACAATTGCGTACGACGAAGA—3 (SEQ ID NO:3) (a

35 BglII site is represented by the underline) and phsp65-R1l :



present invention 20RNA was extracted froma culture supernatant of MXCK
cells infected with influenza virus PR/ 8/34 strain usi ng Q Aanp M ni El ute
\f!rus Spin Kit (QAGEN, and anplified by RT-PCR using the prinmer HA-f:
S-GFG%GHMGM@&AMUINFGHGB'(S ID NO9) (a Sbfl site is
represented by the underline) and HA-r>*%" - 25 GCCCGGGCGATGCATATTCTGCA- 3

(SEQ I D NO 10 a Ccfr9 d@g¥§
resul tingAt ﬁﬁ%imdéﬁfé% JA% rrcggreﬁee%tsg\];\n t $ I enCI dAE%g%TElE?g%C%p_ was
cl oned i At qspGRBbURY : 4) - RIRONsuIppliited ibr oaprﬂwmtr@gén) hanfesltPehg

plasm d was des d pCR- Bl
pCR- Bl unt - HA :ghgﬂgcgggﬁ?%?%Pﬁﬁn%fq@HJlﬁ%l et eggﬁw + BPTIRS TRAHR: bRe

CAGAAT ANGTAT AQCATCERe3B WM& NG itte i
represent eg by the underlﬁnggazr:td PHA- éﬁEQ/ s (fan EcoRl site is

R1: .
coa:eeeemm@@@mmtrm&ﬁe%'pl@é@edl D NO 12) (a Cir9l site is

represen the vpdegli Fg@jNAT sul ting 35 HLNL/ HAL
(about 18’8% %%S \%aa one NTR/ DTOD%C\%A%%EEI i ed, frgﬁ]n?n\?ll\lf\r Lg:g;rent

subsequently cITem/@@DNAﬂghﬂP% EE‘e%ﬂllcbf%sQla Uhs™hen inserted in the

EcoRI / Cfr
t Qh HQfa% D65 G604 4:Q neORgkr Hetréheoplasrifthsed t
pDual HlNﬂ §4 g §§C0nstruct of trgnsf errvectrgr sed =0

pDual - Pb'IMVI?rs@pBMgehet. he 5 present invention The bl ood sanpl e was

collected froma BALB/ c nouse i nfecte I site P. b
ANKALOand P. beéMfhdiCRy¥RGPE T BREM d& rag% I%R“ ﬁggqé%a%rp DNA Me(rj?hﬁ:t

(suppli ed-dymt@ agen). the PPFRAM mm :cl oned by FOR with this genonic

was por { oriTEd GUEAGLERS 3%?8&«8%5%%@&%%@%@*@@@%% o e PR

CACCGAATT;Q&%EE@AEA@@AAAAA@AAT@AAG@@Q (SEQA:5)NOS$eP 38T he BRIR SitE i s

r epr esent ed t he und ne
Tal'ﬁ%g ET&TTQQW%&I\% ORJChS %Af@seg}tlﬁremedlrss)l 15 site is
gggrg;sente@blba/séd’tfmﬂwerﬂtlaﬂe):),Thedr@sw@i TR ‘PbTRAMP DNA fragnent (about
Skt m I t
subsequeW??y é(geavedégﬁg’t&%ygg %?E)&& whi cdh@\%eid_?henBFEsg$?M)6 (tj
EcoR:B{A\Cf r@erItﬂst&)lepBA@S?@ISTenF@§615Y e WRtrEed PrashiH ?gdespgnat ed
as pBACsur{ - POTRANR., 205UbSeRuaRt h 560 1HE) PRACSImeRh TRAMPPRRSR £D€B0R Wi t h

(supplied from Invitrogen), subsequently cleaved with
20 Sse8387I/CFfr9I, which was then inserted in the PstI/Cfr9I sites
of pBACsurf-CSP (Yoshida et al. Virology 316: 161-70, 2003)
obtained above.
The plasmid constructed as the above was designed as
pBACsurf-Hsp65.
25 (1.3) Construction of plasmid PENTR-gp64
The PCR was performed with pBACsurf-1(supplied from
Novagen) as the template using the primer pPolh-F2:
5’-CACCCGGACCGGATAATTAAAATGZ—\TAACCATCTCGCAAATAAATAAG—3’ (SEQ ID
NO:7) (a RsrII site is represented by the underline), and pgp64-
30 R2: 5’-GGTACCATATTGTCTATTACGGTTTCTAATCATAC—3' (SEQ ID NO:8) (a
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-gp64.
The plasmid constructed as the above was designated as

35 pENTR-gp64.
(1.4) Construction of transfer vector pDual-Hsp65-gp64 of the



EcoRI/Cfr91, and a PbTRAMP gene DNA fragnent (about 860 bp) was inserted in
the EcCoRI/Cfr9l sites of pDual -Hsp65-gp64 to construct the plasmd

pDual - PbTRAMP- gp64. (5) Construction of transfer vector

pDual - PbAMALD123- gp64 of the 25 present invention The bl ood sanpl e
was collected fromthe BALB/c nouse infggted with nalaria parasite P.

ber ghei ANKA, and the P. berghei genom c DNA was extracted using Q Aanp DNA
Mdi Kit Qgggg{lgﬁvgr{@m@ agen) 30A PbAMALl gene donmmin 123 (D123) gene was

cl oned by FOR \é\%}* %‘ﬁﬁ# 1?%%? ea%%dt Qg }%eﬁ'?df}ce e AL OT ding to the

foIIovmng met h orrre usi'ng 'the primer pAMVAl - Fl:
CACCGAAETQQATKX%@W’EAQ%%W&R 3 6qBHEY)| PaNOin&&)ytéd him EcoRl

S|te is represente t he under || AMAL- R1: 35 .

5' - 000GGEEFTEFET #‘ﬂgc‘ﬁ& 3+ %ﬁé‘irﬁ%&f@) PLERBIY. 48- cfrol

site is LeRFRSESbEs-Ryed he underl ine). The resulting PbAVALD123 DNA

fragment (about 1280 bp) was cloned into pENTR/ DTOPO sup}?l ied_from

I nvitrogen), sBBEERBERCTSy AR SHCCRIRCORIAEX FoFaV r{fhéRPRhser t ed

in the EgaRl écﬁﬁglfz_ség%r@eﬁq@f a@o&@A@%@f)fbbiﬁF)@&npcﬂ'@i c&ms&t li%%/ﬁdd@hﬁsm d was
desi gnat ed as pBACsurt - PbAVA1D12 Subsequent |y,

pBACsur f pRbANAED121d vighe &%%ﬁﬁe&%% HeEEORFF CFRERLLathd 1t ﬁérﬁﬁmmbl% gene
DNA fraggggEEQagog% %%talne cﬁ@%o&@%@ﬁsego'Ebﬂ§@m§99@h@cE&%hs$b§e§eé%or

pDual |n the above (1.4) to construct the plasmd
pDualchAwAa@mzs ppGal - HB) 6 SCapstdr deot wbachf the apRsPegs Sieut gias controlled

pDual - JC(%)QngSl o(g % r%?n%'%te i nvention The bl ood sanpl e

was colleé[te Fom t nouse "15 infected with nalaria parasite P.

ber ghei ANKACOﬁEdthdﬂ’ElCFh mmsf@namcommmsm @gi hge Q@ Aanp DNA
Mdi Kit %' g%klAed from Q agen). A PbMSP119 gene was cloned by PCR with
this gen&ic TR} enpl at e according to the fol | owing method. That

is 20 the PCRTwaslopgézhmrmwmdsmeopttamaedpmm}F1 15w—as cleaved

ATAAJA@fCT@e-@ PE%E@FE?RD% a(tﬁ?&%sﬁ@%%@ ?Téb‘?% ?%A@p) was
underlinghsardcAMBR! ti PSS T/CFfr9I sites of pDual-Hsp65- gp64 to construct
the plasmid pDual-PbCSP-gp64.
(3) Construction of transfer vector pDual-HIN1/HAl-gp64 of the
present invention

20 RNA was extracted from a culture supernatant of MDCK cells
infected with influenza virus PR/8/34 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'-

25 GCCCGGGCGATGCATATTCTGCA-3 (SEQ ID NO:10) (a Cfr9I site is
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

30 was performed with the pCR-Blunt-HA as the template using the
primer pHA-F1: 5/ ~-CACCGAATTCGACACAATATGTATAGGCTACCATGCG-3' (SEQ ID
NO:11) (an EcoRI site is represented by the underline) and pHA-
Rl: 5'-CCCGGGCACCTCTGGATTGGATGGACGGAATG-3' (SEQ ID NO:12) (a
Cfr9I site is represented by the underline). The resulting

35 HIN1/HAl gene DNA fragment (about 1000 bp) was cloned into
pENTR/D-TOPO (supplied from Invitrogen), subsequently cleaved



CCCGGGT TCCCATAAAGCTGGAAGAGCTACAGAATACACC- 3" (SEQ I D NO 18) (the 25 Cfr9l
site is represented by the underline). The resulting PbMSP119 DNA fragnent
(about 450 bp) was cloned into pENTR/ D- TOPO (supplied fromlnvitrogen),
subsequently was cleaved with Pstl/Cfr9l, which was then inserted in the
Pst1/Cfr9l sites of pBACsurf-Hsp65. Theronstructed plasm d was desi gnated

as 30 pBACsurf - PbMsSP119. Subsequent |y, the pBACsurf-PbMSPlI nwas
cleaved yiih fésﬂf/@f&%lx, @ﬂqcah@agbé@gﬁlﬂlmcam thagmeski(@besit 450 bp)
was inserted in the I/ Cir9l sites of pDual 64 to construct the
pl asnmi d pbees %I@P@ﬂgﬁ@ﬁé@ 985(17*5066‘?1%%‘?%{‘{’% &ﬁleopltagghgf BPURECt or

]E)D}.Ia! Pf £S5 gfp@ﬂhl fed.he -49- present invention The genom ¢ DNA of
al ci par aria parasi te R, falc LPRRMRC f man

erythr oc@?}e PIHF CQC hEBSERE X?%{é(?%nﬁ%w;ral n ué ﬁé %@Z{allr?r% DNA M di

Ki t I(5Q| A&b&env_g\ H\@Rlﬁngene was cl oned by PCR with this genom c DNA as the
tenpl ate according to the f IIovm'n hat e PCR_was

using the pri r’r%]?egtﬁf -SHIP-Le Wa ¢r %ﬁm@&%&cﬁﬂ&?&dﬁ%
(SEQ 1D NQ;H%a;(éﬂ% s 1%kt @.1 pe-gpeesmmed dnd the bengeelii gepomid DNA

prCSP—Rl 5" - [TTTTCCATTTTACAAATTTTTITIT SE NK)ZO h
Cfrol sivesi %X‘F’éiiﬁfé%%MséﬂlngItAﬁ@puHH%rM’r‘i’ﬂe)KltTh(egurp g&ﬁfjl %6 gféé?g ) (the

fragment (abouj 3dPRnRP)gRS WelsoRednkAt By PEN RN QPR s gepphiedDNA 0m%
I nvi trogen), subsequent I y cleaved with EcoRI/Cir9l, which was then i n%erted

in tHe Ecbeal e DIt &5iaaes ref g5 teDEAE - PRAMMIND RGeS - THRA T olist r
pl asm d Sﬁfiﬁﬁﬁé&%ﬁ% Pyl P k- ?’P@zﬂMP #18) sGanstruction of transfer

vect or f the present invention The genom c DNA of

f al C|hpar GMWM¥T%WM@CGRAAEBA%T@B%@Th m (& &R IN%Ctléd f EBfn Fedfh
eryt hroc sin cte lL.c 7 _Rg .Q Aanp DNA M di
Kit (Q Al éf:'ﬁf ﬁ'hg tera % \f/%/gs lélf:}g%ggl%g T{kﬁ@hﬁg genonm ¢ DNA as
t he terrpbaCeGaCtmmAﬂgrﬂmGPIGGé\GfmlTlrmMﬁ@T@ﬁi% 'hotBEQTHe& NOs 14 heé t PERCHa%T

erf - F1:
P fgnEd1%S|9g %gg}égeﬂg%d @féﬁgluﬁéérline). The resulting PbTRAMP DNA
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 PbAMAl 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 pAMAl-F1:
57 ~CACCGAATTCAATCCATGGGAARAGTATACGGAAARATAT-3’ (SEQ ID NO:15)

(the EcoRI site is represented by the underline) and pAMAl-Rl:

35 5’ -CCCGGGCTTCTCTGGTTTGATGGGCTTTCATATGCAC-3’ (SEQ ID NO:16) (the



25 5' - CACCCTGCAGGACTACAAGGACGACGATGACAAGCAGAATTATTGGEGAACATCCATAT
CAAAATAGTGATGTIG 3" (SEQ ID NO 21) (the Pstl site is represented by the
underline, the FLAG sequence represented by Italic) and pPf AVAL-R1:

5' - CCCGGCCTTTCATTTTATCATAAGITGGTTTATG 3 (SEQ I D NGO 22) (the Cfr9l site is
represented by the underline). The 30 +gsulting PfAVAL DNA fragnment (about
3500 bp) was cloned into pENTR/ D- TOPO (supplied fromlInvitrogen),
subsequentlkyIcteay ek WddreRehiteaf b9 thmm&emd)henTh@smsmjmg t he

Pstl1/Cfr9| si f - PbAVALD 4. The cons ructed

desi gnat Bg%iﬁﬁg R %ﬁ?m&ﬁl&]{ %855) P&%s@? uctd ¥ 6’1nefir %\ﬂ ﬂlgpt)t,}%r
pDual - Pf $350gp6dpefidder foane Sent tirByens j osubsafirently cledkedgenowi c DNA of
fal ciparum mal ari a parasite, P. falci garum was extracte

2 f.rom human
eryt hr ocﬁ?@@(ﬁf%%%ed"%cthn Wes {RPBi pRFERTEDABG TR Sfégﬁaﬁbtwqw di

Kit (1A N?csuihea%@% gaeec¥ast shonad P RER wakhatbigngenond< DNA as the
5 tenplate according to the follow ng nethod. That is, the PCR was

per f or re&BASFREET i3 -pPf s25-F1: 5' -
CA@GAATT@AAGEIM%T%C@@E%%@A%& D 1 ZSﬁQza! P N@Z34 (thg EcoR

5| te is represented by the underline), and
- COCGGECART ACATATAGKGCENECAPTNATPAT 396@@35@% [fm@r@@)t (eheutol<$ rlsite

s "epresgat e Q&é@%%@@@%@ﬁ&% g a%‘&%iﬂ%stga@ment (about

530 bp) was c oned 1 nto supp iedfromlnvitrogen)
subsla(huenbltylné@amedtm tdipolif@oFell/@Drgb cohs chuasiashtehed aismgdr pBdain t he
EcoRI/ Cf %g}“%ﬁb éf‘?a' PbAMA1D123-gp64. The constructed plasm d was

desi gnat Igp 2f s25-gp64. (10) Construction of transfer vector
pDual - H5SN&A Hé&;ngf)ﬁeﬂcn‘fod hef preseferi ngendt ogpbual-PoMSAL HApodgerde i s

synt hesi z d frombjrd influenza virus H5N1, and inserted in the EcoRI/CirO9l
sites of E&JBFePE’b%Sl’bWJTOS 20 construct the plasmid pDual - H5N1/ HA1- gp64.

(11) Constructiras piodd ansifle wWeet @o1pbuakd SARS Sigp BRI/ o heupeesent
invention An S gene of SARS virus is synthesized and inserted in the

EcoRt7 Of iofeste@sv bl prudtlias p652§p68 fo £BREITHAN e 2pfadhfdr2s

pDual - SARg,-618P6denomic DNA was extracted using QIAamp DNA Midi Kit
(supplied from Qiagen).
A PbMSPlig gene was cloned by PCR with this genomic
DNA as the template according to the following method. That is,
20 the PCR 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-Rl: 5’ -~
CCCGGGTTCCCATAAAGCTGGAAGAGCTACAGAATACACC-3" (SEQ ID NO:18) (the
25 Cfr9l site is represented by the underline). The resulting
PbMSP1l,4 DNA fragment {(about 450 bp) was cloned into
PENTR/D-TOPO (supplied from Invitrogen), subsequently was cleaved
with PstI/Cfr9I, which was then inserted in the PstI/Cfr9I sites
of pBACsurf-Hsp65. The constructed plasmid was designated as
30 pBACsurf-PbMSP1l;y.
Subsequently, the pBACsurf-PbMSPl;swas cleaved with
PstI/Cfr9I, and the PbMSPl,;s gene DNA fragment (about 450
bp) was inserted in the PstI/Cfr9I sites of pDual-Hsp65-gp64 to
construct the plasmid pDual-PbMSPl;3—gp64.
35 (7) Construction of transfer vector pDual-PfCSP-gp64 of the



(12) Construction of transfer vector pCP-HLNLl/ HAl-gp64 of the present

i nvention The PCR was perforned w th pDual - HLIN1/ HAl1- gp64 as the tenpl ate
using Pol h-f Rsrll (5 - 30 GGGCGCGACCGGATAATTAAAATGATAACCATCTICG 3': SEQ ID
NG 25) (the Rsrll site is represented by the underline) and GP64-r Drall

(5' - GGGCACTTAGTGATATTGICTATTACGGTTTCTAMC-3': SEQ I D NO 26) (the Dralll
site is represented by the underline). A resulting DNA fragnent of 2700 bp
Wﬁs | i nkedtebena veeémfiqabt ai ned by digesting 35 pDual - HLN1/ HA1- gp64 with
the restriction enzynmes, Rsrll and Dralll to construct pCP-HLN1/ HAl-gp64.
(13) Construct B8R BFPEFLASIGH SfocPdr TBERBTHELT HEL RAFEF GE 1t e - 51-
present iraveRpheinHas abiidifted by rehenvhag SLRHHNL/HAA1-igpedrutit Bithep.
restriction enzynes Rsrll and Dralll _and a §§64, ene fra%nent were inserted
in the véet6iraptai Hetl Pyradireaviing PFARER- AN MGy 5Pt @1AFEM NovaddvPPwi t h
the rest clqleaatal QRs eRZYNES BRSEdR aenDeak sl gLRoRONSINAIGE &hRl @%{a};@ate

pCAP- HINI/ HA1- gp64. (14) Construction o? transfer vector p H1N1/ HAl1- gp64
of the peeseneingventtim frHd WERIWASTRER T orRed Wist htpFr PER 3Was ferfpamed
tenpl ate ,pg lgM{g - _+45"' £ ECCECCCGECCCTAGTTATTAATAGTAATCAATTACG- 3
:SEQ I D ﬁ%?gg)t%ghe Fgg?ggﬁﬁggggﬁfegresented by the underline) and Cwenh-r
Kpnl (5' CBGCGEAR GACTPATAGKRGB 3’ SEGQA DHDNMO28Y) ({Hee Kpnl
site is senf ed. by rline o] i a cer.region. In
2 t1 on CPRE RO 15 e e P St bR HERBH Gl DA BRACRE Rhe Forpl at e
usi ngd UBBECEGEONT T T BCCAASEEALACETCEGRGEAATBGT I'T CTIHAADT O3 20SEQEhD BIOr2D) (t he

Kpnl site.,is represented by .the_underline nd _UBBp-.r rll G
CBO0CET CBSER o AT MG P ARIACRF ARG 5 T 42y | ATROP30f LHhe TErTT e is
r epr esentred ghgnt heapmaeriioe o) o waspkilbyeani VBB gENIRMITORP0 egpphied

Resulting two_fragnents were |inked_to the vector
%rom Inv?grogen), subsequently c&eave with EcoRI/Cfr9I, which

was then inserted in the EcoRI/Cfr9I sites of

15 pDual-PbAMA1D123-gp64. The constructed plasmid was designated as
pDual-PfCSP-gp64.
(8) Construction of transfer vector pDual-PfAMAl-gp64 of the

present invention

The genomic DNA of falciparum malaria parasite, P.

20 falciparum was extracted from human erythrocytes infected with P.
falciparum 3D7 strain using QIAamp DNA Midi Kit (QIAGEN). The
PfAMAl 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 pPfAMAl-F1:

25 57 -CACCCTGCAGGACTACAAGGACGACGATGACAAGCAGAATTATTGGGAACATCCATAT
CAAAATAGTGATGTG-3’ (SEQ ID NO:21) (the PstI site is represented
by the underline, the FLAG sequence represented by Italic) and
pPfAMA1-R1: 5’ -CCCGGGCTTTCATTTTATCATAAGTTGGTTTATG-3’" (SEQ ID
NO:22) (the Cfr9I site is represented by the underline). The

30 resulting PfAMAl DNA fragment (about 3500 bp) was cloned into

PENTR/D~TOPO (supplied from Invitrogen), subsequently cleaved
with PstI/Cfr9I, which was then inserted in the PstI/Cfr9I sites
of pDual-PbAMA1D123-gp64. The constructed plasmid was designated
as pDual-PfAMAl-gp64.

35 (9) Construction of transfer vector pDual-Pfs25-gp64 of the

present invention



obt ai ned by digesting pCP-HLNL/ HA1-gp64 with the restriction enzynes Fsel
and Rsrll to construct pCU HLN1/HAl-gp64. (15) Construction of transfer
vect or pDual - HLN1/ NP- gp64 of the present invention 25The RT-PCR was
performed with genomic RNA frominfluenza virus PR/ 8/ 34 strain as the

tenpl ate using NP-f EcoRl (5'- ACGGAATICEATTCAATTCAAACTGGA-3': SEQ I D NG 31
(the EcoRl site is represented by the underline) and NP-r Cfr9l(5'-
GATCOCGGGCCT TGEGAAT GRTGAA TR AA %aloﬁggrm N1 32) 2 (e 9! mite 30 is
represented by the underline) resultin nt was di gested with_the
restrict |féﬁcéﬁfiﬁﬁswﬁoﬂt%e§ fgem EHHaFn§€Y'?g%EOCF¥Fepb}£1feHERE/ Fhih gh64

di gest ed f\wrchptamamr est rét@ﬁdﬁﬂ L@lZMn@SAEﬁprNﬁerlﬂ e t@QIMBKE) . The
pDual - HLN1/ NP- Constru of transfer vecto

pDual - HLREFKP- gﬁéﬁ BFSt ‘h]eor?%j ﬁ’ryefgﬁt Wll%eﬁ fpngengwlc DNA as jf’h@ RT- PCR was
per f |05 m@eﬂ@&ﬁtgeafeﬁ%ﬁd%(%d aind Iffo|ll]leﬂz_lﬁ_gvmc1;d_§rtll$c_>r%_rl?/ Ai&é%& séGt.:r g.thi\e g%gt Ih«ahlsls
tenpl ate usi_n - co \ '
NO 33) (Pﬁ&fﬁg{?% Eﬂ%gsgh$ é’pﬁjé%eécnpgg %5 ﬁ? %Tderl ine) and M2-r Cfr9l (5'-
5 @TC@WMNM@@G@A@E@AEDCA@B@AQGM 'Cf (S3IQ giDt 8Ok 83)
repr esent b nderline fra th
regtri cti %gl eﬁ E? S o I erésreéll © EH I nserl'?%edr mgm%“%ﬁh%gﬁﬁlﬁgpme
di gest ed 5W—CI@CGGGCA@’SA¢A’MTKGAC§HZ}T@§TEEG'RATaBlﬁ GE@IIO d'Omeke (the

Dua t t r t .
DAl HI e 564151 e T iaent ) fanfont P P! YRE! hoying pro2s
per f or rre@N\m 1fh1ag8ﬁ0‘m CalRNC ffriﬁnhpﬁf Waenzaoved uSn PR/ESINIR/STQPR as t he
tenpl ate ( lé%b%@l%‘éeffmﬁc9&£§rogé906%%s§€;§ﬁ%ﬁ%%%§ EC§EQ/éPr9I

NG 35) (the ECORI site iIs represente thé underline) and NAe-r CFrol
(5'- GAT@@@@@G@@TGT@AMW@@CM%ECOBEQW{?N@%S @th®DPerigl site is
repr esentggvay pi g gﬁé@r | IT%) coﬁsw%i;éa ne deaments was ighaess esks H\/&pﬁdblme
restriction enzynmes EcoRl and Cfr9l, and inserted in pDual - HIN1/ HAl- gp64

di ges? ed BhisER-OR&4restricti on 20 enzymes EcoRl and Cfr9l to make

pDual - HINLoNAeogREfuct i 4A 8 £ Gansisrect entet phansfesnventicyopluak- MRe- gp64
of the present invention The PCR was perforned w th pDual - HLN1/ M2- gp64 as

t he present invention

An HAl gene is synthesized from bird influenza virus H5NI,
and inserted in the EcoRI/Cfr9I sites of pbDual-Hsp65-gp64 to

20 construct the plasmid pDual-H5N1/HAl-gp64.

(11) Construction of transfer vector pDual-SARS/S-gp64d of the
present invention

An S gene of SARS virus is synthesized and inserted in the
EcoRI/Cfr9I sites of pDual-Hsp65-gp64 to construct the plasmid

25 pDual-SARS/S-gpb4.

(12) Construction of transfer vector pCP-HINl1/HAl-gp64 of the
present invention

The PCR was performed with pDual-HIN1/HAl-gp64
as the template using Polh~f RsrII (5'-

30 GGGCGGACCGGATAATTAAAATGATAACCATCTCG-3": SEQ ID NO:25) (the RsrII
site is represented by the underline) and GP64-r DralIlIl (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 vector obtained by digesting

35 pDual-HIN1/HAl-gp64 with the restriction enzymes RsrII and Dralll
to construct pCP-HIN1/HAl-gpb4.

(13) Construction of transfer vector pCAP-HIN1/HAl-gp64 of the



tenpl ate using M2-f EcORI (5 - CGGAATTCATGAGICTTCTAACCGAGG-3': SEQ 25 ID
NG 37) (the EcoRlI site is represented by the underline) and M2e-r Cfr9l

(5

- GATCCCGGGCATCACTTGAACCGTTGCA-3': SEQ ID NO 38) (the Cfr9l site is

represented by the underline). Aresulting fragnment was digested with the
restriction enzynes EcoRl and Cfr9l, anghinserted in pDual -HIN1/HAl-gp64
digested with the 30 restriction enzynes EcoRl and Cfr9l to nmake

pDual -

the present iny was e k of
i nfluenza vir uggﬂleafg?b%%bﬁ %l%ﬁég%aﬁéﬁgéégﬁ%& %:%Eltét%gc%o\/ i rus
Spi n Kit reQkAGEN) on adtelz ynkes RErRCRawasDper f oraredl syt @rem&efm@b@ént -53-

EcoRl

(5" -

represe

M1 gREAr intdBidPonstruction of transfer vector pCP- HA1/ NC99- gp64 of

(5" - GATGAATTCGACACAATATGTATAGGCTACC-3' ;. SEQ I D .NO 39 t ECORI t
is repre§€ﬁ?ean5§rYﬂ% {ﬂuﬁgqIW%SFognabpﬁﬁn?dCFYEﬁg %r&Eg Te co site

ACEGY) P
t dEE QG@&JWIGG%E&Be r&E1 B NS AHYymekheseir94nsite is
nte

the underline) to anp gene fragnent. A

resul ti n@rﬁﬁéén’éﬁtcww ﬁl&ﬂﬁﬁﬂldgﬁﬁéf’mﬁ}@f@%‘tg&f% th the restriction

enzymes EGaR -3pd: L& o & MeWaphsirasebctbe fgﬁme/ﬁma@@s%mt odechyed from
NC99 in an I ntroduction region of pCP-HLNl/HA1-gp64. A resulting

pl asmf d wassdesi glnm@’@l% pCP- HA1/ NC99- gp64. 10(20) Construction of
transfer vecto e t
%hggB%{ﬁum WS tﬂeoofmtth RLeELa! 1'5%/6&@ Qe Ei%t@CBsWﬁ‘é

performed withp

e tenpl te usi ng HAG

(5' - mm¥mmme@mm®ccs5®rmmmwwwam 3f t eSEQ ID

ool (5 NEATGEO R R AT TOLA B PR PR e 87 te is
reprle;slezmdehyx t:hEpmmdeis'I+GIE:}GGI@\C@:|¢|AITGGZAAMG¢?MGIteggt h Ir—]lA %ene
enoyres BEORITAG Oy 015 T 2 s arnet he Fit) ore fRgasst oA Pheltl

i nt rOdUCUn@@r[LQgépnt@farﬁg?tﬁjim/dPWlenB@ng§64re@\1®@sulItnI agdpt asmj dchvaPCR
nated as pCP- HIN1/ HAO g &F\?l) Construction of transfer vggégff

desi
pCP-

20

25

30

35

NlMﬁﬁZpﬁﬁéﬂr%?d V%;Qﬂuﬂﬂﬁﬁ g9 @ﬁFIBN as the template using
KpnI (5'- -GGGGGTACCTCGAGGAAGGTTTCTTCAACTC-3’ : SEQ ID NO:29) (the
KpnI site is represented by the underline) and UBBp-r RsrII (5'-
GGGCGGTCCGGACCTAGTTTAAAAGTARAACATAAG-3’ ¢ SEQ ID NO:30) (the RsriI
site is represented by the underline) to amplify an UBB promoter
region. Resulting two fragments were linked to the vector
obtained by digesting pCP-HIN1/HAl-gp64 with the restriction
enzymes Fsel and RsrII to construct pCU-HIN1/HAl-gp64.
(15) Construction of transfer vector pDual-HIN1/NP-gp64 of the
present invention

The RT-PCR was performed with genomic RNA from influenza
virus PR/8/34 strain 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 CfrSI(5'-
GATCCCGGGCCTTGTCAATGCTGAATGGCAA-3' : SEQ ID NO:32) (the Cfr9I site
is represented by the underline). A resulting fragment was
digested with the restriction enzymes EcoRI and Cfr9I, and
inserted in pDual-H1IN1/HAl-gp64 digested with the restriction
enzymes EcoRI and Cfr9I to make pDual-HIN1/NP-gp64.
(16) Construction of transfer vector pDual-HIN1/M2-gp64 of the

present invention



The PCR was performed with pCR-Blunt-HA as the tenplate using HA2-f EcoRl
(5" - GATGAATTCATATTTGGAGCCATTGCCG 3': SEQ I D 25 NO 43) (the EcoRl site is
represented by the underline) and HA2-r Cfr9l

(5" - GATCCCGGGCGATGCATATTCTGCA- 3' : SEQ I D NO. 44) (the Cfr9l site is
represented by the underline) to anplify>the HA2 regi on of HA gene. A
resulting fragnment and pCP- HLN1/ HAl1l- gp64 were treated with the restriction
enzynes EcoRl and Qf‘-FBdZRt@s?Qad’tﬂWMeidnaeth yaeohiA2 Lgmlefrfomag'méﬂmehmathe

HAl _ i ntroduction_region of 1N1/ 64.. Ar sm d was
desi gnat 84748 B 3\@/%@3@})@& t Fz’éf@ﬁg retid of £ 3%% S vect or
pCP- HlNlbUéAAT@@@T@AGT@MMMMAGGn\zem 5p0 BSTH®: OR wae pBebRor stdewid h
bacul ovi rus DNA attached to BacVect or-2000_ Tr a&sfectl gn Kit (Novagen) as

t he tenpltgP&easHhgd b§54the‘,ryg§efrllne) and M2-

(5" - Q?TA@E@@Eé&@é@é¥E%XMM¥8%%@%8@6&@A@AA§§QAJBTN5334 (the Cfr9I site is
CGGECEECEECTCEECETAGIGCCCGTEEGT- 3 - SEQ |1 D hE745)(the Spel site_ js

repr esentréérﬁyetlh%d uriderhte nedesd inke - EcHRIe%titd Nids flréﬁ?“@%%n‘t’%ﬂ Pyagsfed

doubl e u and. v, T £ro
T A S S r BRSO el TeRoR] g0d GErol. and insorced "SEQ 1D

NO. 46) (p@eawanml/mlegp@ rEjgessent wdthythpereslderdtiine sndvimre BRaRI s

represente e 0 lify a vp39 gene region. An
anplifi ed™ gr géﬁ%?ttgnﬂe&?ﬁ%fﬂﬂﬁip& Erg/ere cleaved with the restriction
enzyhes Spél) andsibudriadd Igf anchrlsifgat edcme phet heil Nl Néengptdcpf the

pDual -vp39. Furthernore, the PCR was perfornmed wi th pDual - HIN1/ HAl1- gp64 as
t he terrplpéfeéeﬂg AEVEOTHE1 (5 GCTAACCATGTTCATGOC-3': SEQ ID NO. 47) and

HAl -1 EcoRI ( 5Th@(3@@é~19&'ﬂ' g@%ﬂ@%&%@n&1§ﬁ@ﬂk D NG 48)r 1(lheaFcoRl

site is represented by the 1 nderline). Aresultin was di gested
Wi th EcoRirts BREPAPE %W%—Was éé’ﬁeteﬂpl)léEﬁl ’tl?h@gfwz?fgré %ﬁ&g%l nserteg in
pDual vp33dicaastedamr ¢ FeoRadieceenst:r ged pCPNGENL HAe/E3BRT 628} is

Construction of transfer -
15 represented gyetheﬂﬁgéerfyg:)HlNé/NKeVPBQf ; thg_present I nvention

GATCCCGGGCCTTGTCAATGCTGAATGGCAA-3’ : SEQ ID NO:36) (the Cfr9I site
is represented by the underline). A resulting fragment was
digested with the restriction enzymes EcoRI and Cfr9I, and
inserted in pDual-HIN1/HAl-gp64 digested with the restriction
20 enzymes EcoRI and Cfr9I to make pDual-HIN1/NAe-gp64.
(18) Construction of transfer vector pDual-M2e-gp64 of the
present invention
The PCR was performed with pDual-HIN1/M2-gpé4 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 pDual -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
NewCaledonia/20/99 (NC99) using QTAamp MiniElute
35 Virus Spin Kit (QIAGEN), and the RT-PCR was performed using
primers HAl-f



20The PCR was perfornmed with pDual - HLN1/ NP-gp64 as the tenplate using NP-f5
EcoRl (5' - ACGGAATTCATGGCGICCCAAGGCACC-3': SEQ ID NG 49) (the EcoRI site is
represented by the underline) and NP-r EcoRl (5'-
ACGGAATTCATTGTCGTACTCCTCTGCATTG 3' : SEQ I D NGO 50) (the EcoRI site 25 is
represented by the underline). A resulti®mng fragnent was digested with
EcoRI. A resulting fragnent was inserted in pDual vp39 digested with EcoRl

to COHStEHGRIP§T’éﬂ%ﬁﬂﬂﬂ%ﬁt@%QCAATATGTA%&E@@WAﬂuuz EX@EQ|QD1NOC®95t(ﬂhHH on of
pBACgus- CW- PbCSP 30(T.I) Construction of | u

pGL3- EnhBRERF $FFroreyderreseatedviy e hulf(ﬁeeﬂrlé’set 8%’1 )leﬁzgfﬁé%l

PLndLIIGFF??ib l$1K§i?ﬂd@@@G@%ﬁ§gﬁ%@TéAEEEGﬂ%f%GﬂﬂGHB 163@0bp)p n@s4d) gated to
e Hn al _sites of pc I t dth
oot ngthe aohr e s Bepregensedeb R ph e tO2gRty e O

o) e it L s a3,
u onposed 0 r the Hsp
gene car F§Ffigh f?ﬁf?ﬁfW#ﬁ? R §F5£§%C§ég€e e EﬁiRENVHH ?gD%ES|gnal

deri ved hémmyttmsémnnuhf @mﬂw@hnbofnagmemasdermxad(ﬁiomnNEﬁé Bgl 41 /Bphl sites

oL DEACO LIRS e ThE CORRLLUSk Rl S0 1A 85 O0AL A B e

pc DNA- GLaébmg@at&ﬂfﬂﬁﬁﬂﬁﬂﬂﬂﬂh#NW§§ gbéaved with 10 the restriction enzynmes

NhelyXbal oot heoh sicid & ase gene BNReLr agaest Wm%@ —Bpraves itmserted in
t he NheI/XbaI sites of the plasm d pBACgus- | gHsp65, and the resulting

pl asni d RasserSi rermdials pBACgus- OW- GL3. (1.4) Construction of

PBACgus- OW- PbsP 4GA gene, Sraguent (SReodkRgst e A N agid capguapse
corresponding to p05|t|ons 21 to 305 of the PbCSP peptide was yiel ded by

gle?V|ngushegp?b@ﬂfcﬂqﬂ§QC§drﬁ£@S____E_ATﬁ@AG@@ﬁAAQQﬂAQ¢G§n§yﬁﬁEQP%@I and
m t L 8 |
%ugé%ﬁ‘ﬁéﬁb% . 9550} B LASSY b 1hdhe sR8 | aARckimY

sites of 'p ned
15 Cfr9I (5’ -GATCCCGGGCGATGCATATTCTGCA-3’ :SEQ ID NO:42) (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
HAO gene fragment in the HAl introduction region of pCP-HIN1/HAl-

20 gp64. A resulting plasmid was designated as pCP-HIN1/HAO-gp64.
(21) Construction of transfer vector pCP-HIN1/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 HA2-r
Cfr9I (5'-GATCCCGGGCGATGCATATTCTGCA-3’ :SEQ ID NO:44) (the CfroI
site is represented by the underline) to amplify the
HA2 region of HA gene. A resulting fragment and pCP-HIN1/HAl-gpé4
were treated with the restriction enzymes EcoRI and Cfr9I to

30 newly insert the HA2 gene fragment in the HAl introduction region
of pCP-HIN1/HAl-gp64. A resulting plasmid was designated as pCP-
H1N1/HA2-gp64.
(22) Construction of transfer vector pCP-HIN1/HAl-vp39 of the
present invention

35 The PCR was performed with baculovirus DNA attached to

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



20 above, and the resulting plasm d was designated as pBACgus- CWPbCSP.
(1.5) Construction of pBACgus- CW-HA-ful | pCR- Bl unt - HA was cl eaved
wi th BanmHl / Sse83871, and an HA gene DNA fragnent (about 1750 bp) was
inserted in the BanHl /Pstl 25 site of pBluescript Il (KS-) to construct the
pl asm d pBl uescri pt - HA. Furthernpge, the pBluescript-HA was cl eaved
with H ndll1/Xbal, and an HA gene DNA fragnent (about 1800 bp) was inserted

in the HypdbLE/ %@alcﬁéc@z&x@fm@@é@%@aﬁwa&ﬁc@bﬁ@m@dmﬁ@éé 3) to

construc ol e, 2] <Reco ant
bacul ovi EFS‘&%&%@%%%&%&% reo]%éq’\‘D ‘\Eg%p eggﬁts %ge 1%éc:n

(T 1) T][le ﬁgcagpraaaﬁtéhlaw @He u&d‘&a31ﬂad&ndlstkﬁ’@ RdvR Kisti teBaeVeep oes @000
ransfection Kit su i ed from Novagen) for ng the reconbi nant

bacul ovi PQthByd%%bf$éH§eéétﬁnﬁd B& V¥83’8r’?06§ %lwith each of the transfer
vectog s: CR@@@AG&@N%MAT@X@GTEE%Q@@%TTMTI@N@GH&AT@pﬁﬂCCACC—
pDual - PbTRAVP-gp64, pDual PbAMALD123- gp64, pDual - PbMSP119- gp64,

pDual - Pf 85P- §B 4ID e Pf(/izmngﬁéEI Ebﬁal l?’f%%regsﬁéﬂ:edpéﬁ H2R1/ HAL- gp64,
PCAP- 10, HLNL/ HAL- Q&§4HKPQHBH1N%/%é%rggéﬂte@ t&ghﬁﬂﬁﬁegﬁﬁéerllne to
pDual HIN1/ M2- gp64, pDual - HLN1/ NAe- gp64, pDual - p64, pCP-HAl/ N099 gp64,
pCP- H1N1/am®1§pea; vw G /MeAH OFp 64AN p@@lrmeri/dHﬁfagfﬁsgt @r@b RHMEYNP- vp39
construc i 3E>§53 ke gl d e 1 PhCHP and
pBACgus- g%glﬁ&A ﬁ)@obt al ne |r‘17%f5w§g eF%%cggﬁ%ﬂgnl% o'é%f ce%lgss.

The Y@copeAdft &adul bydtras enenade theretdestpysioreet #PUAINPY3Pual - Hsp65,

MNPV Dyl T ARTE 23 Ak Bal = PRRESTLY: ACEV. G IAEaLpoPe! a=

ACNPV—CNMhHlNémbmafulmslﬁg)BhﬂH@SJCR5H15ETA%G§A?GﬂWBAﬂGQ@rH1NSEEAID

ﬁg NE& &}551 E%&T?%ﬁ&e #]%}al JSNl Piééé&%ﬁ%%%c NPV- CP- HLN1/ HAQ,

AcNPV- CPEE-SM:LB{AZSE@CW\NmaﬂNJt/hlelA]Ec\ba3QSaﬁd ﬁ@NFé{aﬁ%eH]:M]j/ NR- ¥p89,

respectively. 25The Sf-9 cell | t d to b 107 |
per 430 WRCGFALRS! or Acﬂeﬁﬁﬁél?lgmﬁfg%lﬁg%ﬁg%eﬁ %ﬁdkﬁgéogeoglx e

prepare the HAl gene. A resulting fragment was inserted in pDual-

vp39 digested with EcoRI to construct pCP-HIN1/HAl-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-f5 EcoRI (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
25 1is represented by the underline). A resulting fragment was
digested with EcoRI. A resulting fragment was inserted in pDual-

vp39 digested with EcoRI to construct pCP-HIN1/NP-vp39.

[Reference Example 1] Construction of pBACgus-CMV-PbCSP
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 pcDNA3.1l (supplied
from Invitrogen), and the resulting plasmid was designated as

35 PcDNA-GL3 (luc) .



Sum tono Bakelite Co., Ltd.), and each bacul ovirus descri bed above was
infected at an infection nultiplicity of about 5. After 5 to 6 days, the
medi um was centrifuged at 10,000 xg at 4C for 25 30 mnutes to collect a
supernatant, which was further centrifuged using a Beckman ultracentrifuge
(5W28 swing rotor) at 25,000 rpmat 4C-§9+ 90 mnutes to yield viral
particles. (2) The reconbi nant bacul ovirus can be nmade using the
kit (BacVectpre2Ordemansf emncognskcMvsigpspes from Novagen) for 35 maki ng

t he reconbi nant baculovirus, b o-transfectin tor- 2000 DNA with
each of the trBﬁgpéfl%ﬁﬁﬂa%lﬁ(}flayﬁawf‘gélf?%gﬁ/as% - and

pDual - SARSHSz 0péde COMNSSd s edibiontt hesabpye Exasgdel bi nhe the Stefotet, s.
The reconbi nant bacul oviruses to_be made is desjgnated as

ACNPV: DUAPEBRRS PASeT F IENPVIDGHP- BARSAS, 196 sttt v oficBehe SRAGERS | s

vere cul LUredaSei dsatl LADEGRE 2ok 18Z B8V Se PRFowkdD HEAmRhat @akoi nget et €
(sumlon supgl ied fromAkita Sum tono Bakelite Co., Ltd.121 and each

bacul ovi s tesBel betPrIbovi tRgs ofnPBBFedsat H¥PTaFYL oh PUFRRPITUGHS of
about 5. Pﬁ%gﬁ&d wad cﬁ@s%rﬂﬁ)@ afggggﬁ@eugnm@ﬂx wentrifuged at 10,000 xg

at 4C fo 25 mnutes to coll t he supernatant, which can be further
centri f ugéd3usfagsthecBeyk e PPACoaceAMF T ELge (SW28 swing rotor) at 25,000

rpmat 4C for ] t i-eld viral I S anpl -
Phar macol ogi ca?gg;nf)gg%ﬁf%sé)c%\}p{srdeigo(r%’tl)ll%r)laﬁgrt%ﬁégcﬁ%\%(r us %fl%%aﬁgdpyégrelnt
i nveh i omhePhashatot bon calzefdsedthelléZbads bipd atual fexpsiengeneMBNAr i a

infeCtiO?r%%%gggt%ggoégsf8%§lxgxaggiqggg%kegﬁigqg&aNheI/XbaI sites of

the plasmid pBACgus-CMV-IgHsp65, and the resulting plasmid was
designated as pBACgus-CMV-GL3.
(1.4) Construction of pBACgus-CMV-PbCSP

15 A gene fragment encoding the amino acid sequence
corresponding to positions 21 to 305 of the PbCSP peptide was
yielded by cleaving the plasmid pBACsurf-CSP with the restriction
enzymes PstI and Smal, the DNA fragment (about 858 bp) was
inserted in the PstI and Smal sites of pBACgus-CMV-GL3 obtained

20 above, and the resulting plasmid was designated as pBACgus-CMV-
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/PstI

25 site of pBluescript II (KS-) to construct the plasmid
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

30 (1.3) to construct the plasmid pBACgus-CMV-HA-full.



3.1 Vaccine inocul ati on 20A reconbi nant virus solution for vacci ne was
inoculated to BALB/c female mice three tinmes at three week intervals. In
the case of injection into thigh nuscle, the amount was 0.2 nlL/body, and
the virus solution was prepared so that the virus anmount was 5 x 106

pfu/ body. 25 3.2 Infection of mce wthygmlaria The mice in each
group were anaesthetized with a anesthesia solution for mce, 3 weeks after

the thirdeyagside] nedmtinant Baduisteciecthnd e tialdarrba pyoduaki fign
Anophel es stephenS| SDA 500 strain infected with Plasnodi um berghei ANKA
2.34 cl oﬁ@eﬁ?‘t’% ¢hetso Resert31avesriotati on of nouse survival rate in each

group i?@rﬁ}é‘%é&& %{a% Wakn%%}k]ﬁué aradeaide %&@@ ltﬂeeﬁgb group

wer e count ed, e survival rate o e mice in each grou
cal cul at éBacBecBor-F0 thra nedleaiiani R ecsweml e Ve HﬁVéfJﬁégt f%lf t he

pharqgce LL6A % é“¥§?éﬂﬁyﬁd%% bheuRbeseRs, vy -t ebhieng- §§cV&@@ﬁbﬂe
0 ar nacol o

the resu ts 1cal effect test are shown in _Table 1. The

survi val ZPa@eDWh ‘e?a@h eprdup fndbes hEARS FRT r Y)HIOTT! Ve L HSpabreras: As shown

in Tabl e, %ua@lbb@§P1#5%4“‘ﬁ%ua@—ﬂ@N@hHAbeg§6£¥)ﬁdeIQPbERAMPt§§BEﬂ N ENES
malaria In er| her bl'ood had been identified we di ed lethln 38 days

after the&b ?%WP%W%PPgégﬁm—ﬁgﬁﬁ'vPPﬁ% G @PQ%e antigen (CSP)
gene in LBeaSPPEMINI LS dagpuiad pleeeB-gpeer tsch- ermt/mmg@pep (gcaep No. 4)

et or U BC(BRL APV PHCERY BB BT I BN OATE B ad Baeh

i nocul at gdni plip agpiec | @rd L -HiGQYNak-yhed | nfeed i-M2epigpeant POR-BAL EBTOMvas

From { heBGht rBEE S B IS b EoL) Fods) bt cre. HoE TRa 4Pane A8 group

No. 3) i pcmhi{n:mrmlle—vmrdﬁmﬁmmaduhnvthesahn@vtalEneahplma ExappHetReusi ng the

1) had hEQASTREP LARHCTHL Bl GRED AL anEr e e P s s Shsaraed T

conped edReifkhehbe Eomtpled Igriou, Siuggesuﬂg the probability that the effect

by the The recombinant baculoviruses made were designated as

AcNPV-Dual-Hsp65, AcNPV-Dual-PbCSP, AcNPV-Dual-HIN1/HAl, AcNPV-

Dual-PbTRAMP, AcNPV-Dual-PbAMA1D123, AcNPV-Dual-

PbMSP1l:9, AcNPV- CMV-PbLCSP, AcNPV-CMV-HIN1/HA-full,

20 AcCNPV-CP-HIN1/HAl, AcNPV-CAP-HIN1/HAL, AcCNPV-CU-H1N1/HA1,
AcNPV-Dual-H1IN1/NP, AcNPV-Dual-HIN1/M2, AcNPV-Dual-H1N1/NAe,
AcNPV-Dual-M2e, AcNPV-CP-HA1/NC99, AcCNPV-CP-HIN1/HAQ, AcNPV-CP-
HI1N1/HA2, AcNPV-CP-HIN1/HAl-vp39 and AcCNPV-CP-HIN1/NP-vp39,
respectively.

25 The Sf-9 cells were cultured so as to become 2 x 10’ cells
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

30 minutes to collect a supernatant, which was further centrifuged
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

35 making the recombinant baculovirus, by co-transfecting BacVector-

2000 DNA with each of the transfer vectors: pDual-H5N1/HAl-gp64



20 virus inoculation appeared although it was weak. Table 1 Survival rates
of mce in each group G oup No. Survival/ cases Survival rate(% 1 None
5/0}20025 2 AcNPV-WI 6/20 30 3 AcNPV-CW-PbCSP 5/10 50 4 AcNPV-Dual - PbCSP
10/ 10 100

-57-

and pDual-SARS/S-gp64 constructed in the above Example 1 into the
Sf-9 cells. The recombinant baculoviruses to be made is
designated as AcNPV-Dual-H5N1/HAl and AcNPV-Dual-SARS/S,

respectively.
5 The Sf-9 cells were cultured so as to become 2 x 107 cells

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 can be centrifuged at 10,000 xg at 4°C for
10 25 minutes to collect the supernatant, which can be further

centrifuged using the Beckman ultracentrifuge (SW28 swing rotor)

at 25,000 rpm at 4°C for 90 minutes to yield viral particles.

[Example 3] Pharmacological effect test of recombinant
15 baculovirus of the present invention
(Pharmacological effect test as malaria vaccine)
(Malaria infection prevention test)
3. Experimental methods
3.1 Vaccine inoculation
20 A recombinant virus solution for vaccine was inoculated to
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.
25 3.2 Infection of mice with malaria
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
30 mice.
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.
35 3.4 For the malaria infection prevention effect of the

pharmaceutical composition of the present invention as the



[ Exanpl e 4] Pharmacol ogi cal effect test of reconbi nant 25 bacul ovirus of
the present invention (Pharmacol ogical effect test as influenza virus
vaccine) (Influenza virus infection prevention test) 4. Experinental

met hods 4.1 Vaccine 30A virus solution for vaccine was inoculated tw ce at
2 week -59- intervals. The vaccine virus was injected at 106'5 PFU per
mouse in thigh nuscle using a syringe wBh 29G for insulin injection. 4.2
Preparation of virus solution for challenge On a current day of the

i nf ecti orVaaims nfthgefizgau vt s uef 'S prgragovrpiusasottifsdn st k&S AhPYRNZa
virus A PR{ 834 estr ai thavas, Ratuanakrhy et Ravegdcgt o WMRebahut 8. rIhe: t hawed
stored virus solution was diluted to 1000 TCI D50/ 0. 05mL for | ower

respi rat GILWFEcH? ARRERI bn and 1000 TCI D50/ 0. 005nL for upper respiratory
tract infectiomaushognDihb8sbdé sl Phaosphdt ehBuifier $al whech (i3:PBS) 10
containin 1% sterile_BSA: bovine serumalbumn to t he virus

o ut Pon TR EgbRTAT6 e el Rodtl BEF ORMGF b1 TS S o

Two weeksi afritarr ithie weee ofdey agiHigh i3B0QMlvat B@hert Bike M€ IR .anRadhet | zed
by intramuscul arly adm nistering Q.05 nL of the 15 anesthesig solution for
m ce. Thetl}%fqel?é’ﬁ‘%énéPFu‘élE%? wt? I e en 2Rt 2968 s (Rl ASted ™ rP€he nose

of the Mge@zd+Q0pnAbelRid PR RSN Hat ORY¥ §FaGd (JMRg en af 9,05
m. for the |ower respiratory tract infection. 4.4. Sanpling of |ung 20Three
days af t eidhe Bper G§CPRbERRRAE i RACUIPVEHS géKamBlSel of 2t heaitedriasi &he

sol uf hon Oy JFGE VRS o LDt £ AT O AT @yl BLSEEREE 19 FkdRSR 12N hBRCBER0UP,
and eut hani zed by bl eeding fromaorta abdom nalis under the anesthesi a.
Subsequernitriogulaiedniliperapnecalat o 26 add thReinfiagt vs wresientdlop renoved.
effect was observed.
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 virus 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 ACNPV-CMV-PbCSP 5/10 50

4 AcNPV-Dual- 10/10 100

PbCSP

[Example 4] Pharmacological effect test of recombinant
25 Dbaculovirus 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 wvaccine was inoculated twice at 2 week



25 4.5 Records of survival rate of the mce after the inocul ation of

i nfl uenza virus Until 11 days after the inoculation of influenza
virus, the survival rate of the mce was confirnmed and recorded once a day.
4.6 Preparation of |ung honbgenate and dilution solution 30A | ung
honogenat e was nmade by adding 3 nL of 054% BSA, 10 nM HEPES, M ni num
Essential Medium (MEN, G BCO containing antibiotics and honpbgeni zi ng usi ng
a pol ét!’@lﬁth@ﬁlﬁgen: Zere. vibeinkungrhomgenatieovas dispehdédli meer ponakes and
stored in an ultral ow tenperature freezer, 3 series of .dilution, of 10
times or liloﬁh%g?ilﬁlé%g\‘{vﬁaél a SFH-1ES| ﬂbtkfh%&ﬂ/é%’rrré&lsﬁlr%lflom Teh The above
anti bi otisce apdphfyPsém SVaAWAs Fodb49on2pgt dhalachdacen added. 4.7
Preparation of mediumfor cell growh, , The medi um for .cell garovvth
(MEM + 10% FBSPRwasCPFepRir é%?ﬁbfg% GditRG S50 AL BT tHi T RPN ELEBP um® FBS

to 508 msrefNEN r@fds Sttt ioF @nkefhrggeatorvinid In/usg8/448sCuhinreaf
MDCK (Madi n- Dar by cani ne ki dney) derived from cani ne kidney The frozen and

stored Mpekugallyg Werwed Afi dIop™ KEWRETRRUID- wdhitedRR¥Edr STOFh Ciidsended in

10 ni of Jthechedi ym forgald & Qo rand,l/beosHpersat Bite Mas SRFREEY DY
centrifugation (1000 rpm 5 mnutes, 4C). A cell pellet collected by

centri f ugabictnindscsicperrdbd 409 TR Dad@i-QPOMEr feB| PPRFHWIEPIHFEOEE] | s were

seeded in ul, : I ed | i i,th.2% 15_ at
L A TR e e A R S L L)
wer el @bseonedinnder 0 al %1 srasidep@SA:ubbvheé oserthea MICK e ol sakecthe

confluent, the cel]s were shed with D-PBS(-), the treatnent with trypsin
+ EDTA vvé’slrblisvgﬂf'f%l?rﬁeg%re}lﬁ\%sa don

\ 0 gies'perse, and the cells were suspended in
t he medi um3f ahteehbs20 piomtlat ibre ofellirasspehstioon was seeded in the
culture flask, and the fres di um for, cel .aoll_ldedC t o_nmake cell

h | . w h
passage. 4.9 Pr¥faFsEfdndbfehediumFErVIVAEF: %SW%CL\(AJ?T%% dnahSe "Fsdi un

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 from aorta
abdominalis under the anesthesia. 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 virus

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.

35 A series of dilution of 10 times or 10%° times was made



The mediumin which BSA at 0. 1% had been added to 500 nL of MEN (10 nM
HEPES buffer was added) was rendered the nmediumfor 25 virus growh (MEN +
0.1% BSA), and was stored in the refrigerator after the preparation unti
use. The antibiotics was added in use. 4.10 Measurenent of viral
infectivity titer (Cytopathic Effect, GRE nethod) Just before the MDCK
cells in the culture flask becanme 30 confluent, the treatnment with trypsin
+ :ElDTA vvagiﬂé_;;vgm% tNEM gtfédielhd $ot ahfltBpernseadiee celtdidiothesnandetryfsirhe
cells was counted, and a suspensi gn _of ells at 6 x 105 cells/nL was
prepared(§§§%%'t?ﬁﬂ?ﬁﬁwﬂ%ﬁ%&ﬁgé giﬁﬁ?n#$§%; s di spensed by 0.05 nL in

each wel |y of pas96-yeldn PratRdiandreul E81Bdgemedni ght in the CO2 35
incubator with 5% CO2 at 37C. -61- On the subsequent day, it was confirmed

that the cel | sTRENWBP@HIN AiRF ¢4 BEAY TR0t HO i TER)| R SnRAEPHF &Y DUs! v

was o Spﬁaégg%byo 0 0% #rledinieachinel ket @h: 6raelds J0b Wheo86mne] | afdh at e,
whi ch was then cultured in the 002 incubator with 5% 002 at 5 37C for 3
days. store@ninhe BFikidmradort Hetéll ¥efe, it was confirmed that the cells

in the wel L are depattingdy, then;a-30%.§ oL MRl - 160l Niiag: GEYSE Abn Vi Of et
sol ution ﬁgséglgpensedbﬁgn%}gg'%L ?n egc% well 1n thé 96-¢ell plé?e to fix
and st ai nahlheeckidizsgeyand the infectivity 10 titer of the virus in the lung

vas cal cul ated by Begdo Minch JRLARd e 1o ElLegLs, afaanh vacGeae, gr oup. on

infectivity ti VitTus'in Vivo in the nouse ivity titers in
t he Turi prarheagwhoedgertadre suspehbetihéncddt mbl ofriche redicouifarededd t h

AcNPV-WI) and the test groups (in lated with .th i At b i
[ nol udi HGOPRB: { Faarts SEERIr - RNPoe DLATS TR AL SECa HeY PR Bl e
1(3)] anﬁ}ﬁhhe5fﬁ§ﬁu”@é§,arﬁ°c!@acuiC&@'lrlu d10ert abni Bgtéhepyesdrafri fugation

AcNPVCW- HINL/ HA f ul | obtained i.n Re erenff Examl e %Lé were co ar ed.

was suspended in the medium for ce grow were

seeded in a culture flask, and cultured in an incubator with 5%

15 CO, at 37°C. After the start of the culture, morphology and
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 + EDTA 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 + EDTA 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.



20 Each viral infectivity titer was converted into |ogarithm The

t herapeutic effect anong the groups was anal yzed by Tukey test (Rel ease
8.1, SAS Institute Japan Ltd) considering its multiplicity. The results are
shown in FIG 1. 25 Effect of each vaccine on survival period after the
infection with influenza virus The survgval periods in the control group

(i nocul ated with AcNPV-W) and the vaccine groups (inoculated with
AcNPV—DuaIH1N1bhwﬂh@rsdﬁﬁ%ﬁﬁéﬁ%ﬁdﬂ&NlﬁHﬁwaslt@nﬁmmmﬁdxnnaxr&heusEhQSIog rank

30 test, and the result re own in Statistic nal ysi
was por f BAREESRa) H PCSREeT AL | 14 o BTy oW B ant
level wagi3g¥ended 2oy rt:f and inti tiys ebbar well vistise iwelsngnl mh’ehe6gwellb in which
AcNPV- Dual - HLIN1/ HA1 had been 35 _i nocul ated intranuscularly, t %5 ect{V|ty
titer ofp@ﬁéeV|V®§C¢rWasw£Peq g tHRSEhen dBy 6% tBFUPARCT N ETt i
S|gn|g|c?9dﬁy&5 d (p=0.0009) conpared with the control group

e

(i nocul a V-WI) . Meanwhile, in the group in
AcNPV- Dual - HlNQﬁHNle hawd b%@h qfGEs SPSEUFAL r ARSI %ﬁf}%/lrntet% thafetPfvity

titer of E?ﬁ =1 M'E% %}ltgﬂé %@n%%ﬁrgay @h@ﬁt§r3d%“%dﬂ%ﬁ@QBL@Bnﬂ@§nlng
S|gn|f|can y inhibrt 0094) conpared with themgroup in which

AcNPV- Cl\/kirthNlL/FonQrtt |s¢ﬂa¢1@@ewa|sndeapané@|d y 18- Burki val egepi valini® he
group '“tvgl 6R_AcNPVs Pual - LN HAL shad  bgep, 104 3 {@UlaQFCﬁQh'enEB@QH§§yi@1{| Y,

t he survi per T od S Signi |cantly prolonge ‘0. 0031) conpar ed
t he TONt rakegr ofptié notisatiod thiet AuAgNRYs VW) 1 chiestavhitdye ReedeM8neki val
period in t group in which AcNPV-CW-HLNL/ HA full had been inocul ated was
not S|gnﬁﬁlg8ﬂtly different (p=0.7851) fromthat in the control group
15(i noculsat edewiebt AchP\e M .vabld neubgybupl opeihbect ivitthe tgritewpoif nvivhis h
AcNPV- Dual - HLN1/ HA1 had been inocul ated intramuscul arly was
in vivo in the mouse
The infectivity titers in the murine lung homogenates in
15 the control group (inoculated with AcCNPV-WT) 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: AcNPV-
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
multiplicity.
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-WT) and the vaccine groups (inoculated with AcNPV-Dual-
HIN1/HA1l 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



significantly prolonged (p=0.0031) conpared with the group in which

AcCNPV- CW- HIN1/ HA full had been inoculated. In this evaluation system the
nouse causes influenza virus 20 pneunonia and dies. Thus, it can be

specul ated that growth of the virus in lung was inhibited to reduce the
death of nouse fromthe pneunoni a by i+gzul ati ng AcNPV-Dual - HIN1/ HAl

i ntramuscul arly. [ Exanpl e 5] Expression test of vaccine antigen from
r econbi naghqg 25n bacdll i rdus fakrt heepiesectiomwert isdgnificasety twribiksithe

Sf - 9ce||svve uItured 6 cells per wel | | ate, and
bacul ovi tB3 pé&ﬁdceognp@fre NI%\%D%gF ?’%I&gﬁp AENPY- Eﬁnlgclgl%%gg&eﬂup

ACNPV- DugbxbiENit HAL velhahned, | in Exeemjroud dn the chi AdNPV-pIEudaladijUI\tl\/lHli-\lls
ACNPV-WI as the control were 30 inf ecied at infection.nmulti Ci té/ otfheabout
5. Aft er N8dtBean gERRCULAE D dPLGABUS GPEF hhY ant!nad F&tdvedY {gﬁt ke as
rinsed theegst {euVY tcfh %@é dard et heBe P. 2nérli pRscuiein wak Isegnnficao&wi on
(Tris-hydrochloride pH 6.8, 2% SDS, 10% gl cerol 0.1% rom)g @g)\} bl ue)
cont ai ni ﬁghQ%Qe%fmeﬁ)tQ%%%aﬁ@anﬁé§daHHE@ B I Wmire Byt HSREY R Cel | s.

The sanpley §Ab if%aﬁi QA5G figkchiptaytes, and -63- el ectrophoresed on
SDS- PAGE. A the electrophoresis, the protein was transferred onto a

PVDF rren‘éréaes(lrmmiﬁ IrariRSupplied from M I i pore) and bl ocki ng was
performed by inmersi ng t he nenbr.ane el@m Dai Ni ppon

i I
5 Phar maceuti cal €8°,9¥9'® ) he"ACH S’Fﬁfg ﬁours ‘s%e egﬂdot TTing was
per f oo rednbyul beed oirhmumgscprma&ur ehe Thervevdl grey itasl \mlschighéquﬂ@)m*élms

fromthe Sf-9 cell i f d with c c a d was
i ncubat eBTRFPRIES miuis Cgﬁﬁ I’—:I?R@arjft%ﬁog gﬁaﬁk %(gljgér(ﬁl sup% 58??%%%@9@
as the plwmtfhr g&cHBVJrWiD)dy, Méﬁnahdlehehhqa reuzitved: \metrhoé btloﬁ“h yedE éd goat
anti - nous; EGA{:@HCL\?\W a%utlg hggcgegnamwme@%@ hed from

Vector). her, an aV| I ne phosphatase (supplied from
G BCO- BRIs)lgwaﬁladdetb/ M@mtor pRds 788V el 6ped Wath mﬂ@cppn(%abpg?%lepf rom

G B% BRL(E&E%u?%%@ﬁtWP@rO%c@VW pr@k‘i@' é'hrx;:l-l@-gle pree_'c\i@bt $natRe SHEWMD iih FI G

ows Western bl'otting analysis show ng the expression of
the f usi ohight AgBRVOPua el iV AHREnFadv PPEE HACGehrted Héltﬁamfﬁﬁéﬁléﬁ Ps'es

Hsp65 geng %&‘%EQ&H@'@%P@% as(|pt=@ .GEB19enembE poa tiiec H agenigiraapt 1hr ansf er

vector in r econbl nant culovirus. in the insect cells. In the
figure, mécbaﬁéNRV’s%‘&@H]tW}b“arfd’élf hefh PRENWHIACEYE bacul ovi r us

(ACNPV-WI), thenl aRes2.$0046t hamnds, Sdea the mﬁﬁéébt£Mﬁﬁslﬂﬂﬁﬂu@nzﬁusirus
(AcNPV- Dual HIN1/ HALl) in, which the i nfluenza vi rus

undef0 t h@TGUEPPpRoABEef 10T - t ABYSY e$ENEAT MR nti T attﬁéJl %Ewg§ I ser% eche

virus in lung was inhibited to reduce the death of mouse from the

pneumonia by inoculating AcNPV-Dual-HIN1/HAl intramuscularly.

[Example 5] Expression test of vaccine antigen from recombinant
25 Dbaculovirus 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-HIN1/HAl obtained in Example
2 or the wild type baculovirus, AcNPV-WT as the control were
30 infected 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
35 completely lyse the cells. The sample was boiled at 95°C for 5

minutes, and



25 bands fromthe wild type bacul ovirus (AcNPV-W), the |ane 4 shows the
bands from the reconbi nant bacul ovi rus (AcNPV-Dual - Hsp65) in which the N

t ubercul osi s Hsp65 gene was inserted under the dual pronoter of the present
invention, the lane 5 shows the bands fromthe wild type bacul ovirus
(ACNPV-WI), and the lane 6 shows 30 theskbands fromthe reconbi nant
bacul ovi rus (AcNPV-Dual -PbCSP) in which the malaria parasite CSP gene was

i nsert edeynderophersial v emetencel threce Q&%nblbﬁvemb]h@fles:Ls, the As
shown in the |anes 2, 4 d 6 in e e ba L e o ding to the
expr esseBTPHEIBAY %ﬁd&ﬁﬂﬂs(ﬂIrFﬁeOP%ﬁuﬂoﬁgﬁ$dﬁ?é? Rg hf nggene and the
gp64 genguppl 0BG ef &t Min i@ re) 64ndrBEO@kﬂﬁgﬂWaéxpaﬁﬁ@mmedsbyn1mh¢nmneach
anti gen ne and the ne Jwer e fused.and expr. nder the dua
pronnter%g? P fﬁ%%éﬁfqﬁﬁ n. Sﬁ?%f 1T Thi EEO ﬁﬂh %%Qﬁ i dentified that
the imﬂUBﬁgetheﬁti@mEKgn,aﬂthgenagem%:ahd'ﬂﬁehgpﬁé géﬁﬁﬂ&am.béotused and
expressed Ln Lhe L nsegt ch %01[15%51 § ?%] SR esshan Last 0 MAGH:RG
anti gen FF8nPFecdibi nant bacal ovirus-o e present invention in manmal
10Hep&2 tkkl proeeins nffremt e:dhaMSﬁl‘r9AGNP1/S Diraf e Hogsb 571 tdy cAcRPacwWiowsrishe

control %gdageé$ %ﬁﬂé%%f?g&'dgf ﬁhEMbQFeébW&%h]a Mgdégra%%lhgﬂﬁé the

cul ture superna was renove ate was rinsed three tines with PBS,
and t henmanogtetaheart Haarl cviRRlicy @?09)Sé@@ﬁédaétth?OE?%ﬁ%r¥uﬁﬁﬁﬂhQ9ﬁu><

the gel I 5,8t théQC‘ide&Eba‘SceJoB vmt'?lUtaeﬁlo:trtﬂﬁ P&@&i@&lq{a@@ Hentepned agcroom
tenperature by mg 5% normal goat serum (su ied fromSig
®)

Subsequerftiy) @t ithes 565 &ﬁtﬁb@ﬂ?o?Wb§ﬁHH&Jé¥iéFom VﬁEE%ﬁé 2005) as

the pri ”@vﬁ)étﬁ@&' body.ane 4 hemdihe Bh k&1L abepesk@roata ant(isuppused! gkorf HHL)
(BI OSOURCE) were added and incubated. The reacted cells were 20 detected

under a FEBEPEBREhCERFHAFIEERE. @ color Wap e tetIReIer e aNEs/Baffured 1 x

107 cel | 3spgp1108 mawl@trrd-erigekb autbut epamdd dmfreet edovkth. t he

bac Vi rus paghlclegu €g5§¥3§51I-H%M1/@é1 ?r AcCNPV- CW- HIN1/ HA ful |l or

ACNPV2 W as t hé ohtr ot “at%ah S it i on mil iplicity of about 5. 25 After 2
hours, the cul Face SUSB®WEHWHHtamashﬂ©mmuad atheyplatshowing itheed t hree

ti ith PBS, ,and fhen t |1 d th di
cont ai ni RIPREEALOR Te. S GyCal A8 CCRBRI tim PH- Wil S E0% FBSUR iy 20

agai nst RS waStaEdgaulésilﬂﬂypm®og@n&bdhaleﬂeEﬁ@ﬂ&rﬂauﬁanas@hﬂvcspogeme) f or
3 hours. An isotope- 30 |abeled nethionine and cysteine _sol ution

( TRANS35EXPRBEDS VP P BEt tal i€ 215 ET) VRESChdted™ i 23T WaM3R5ncent ration 5

9C /9. paculovirus 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/HA1l) in which the influenza virus HA gene was inserted under
the dual promoter 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
promoter of the present invention, the lane 5 shows the bands
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
promoter of the present invention.
As shown in the lanes 2, 4 and 6 in the figure, the band
corresponding to the expressed fusion product of the immunogenic

35 foreign antigen gene and the gp64 gene is observed in the



After 12 hours, the culture supernatant was renoved, the plate was rinsed
three tines with PBS, and then the cells were lysed with 0.5 nL of RIPA
buffer (1% Sodi um deoxychol ate, 1% Triton X- 35100, 0.1% SDS, 10 mM
Tris-HCO [pH 7.5]) to nake a sanple. The -65- sanple was added to Protein
A- Sepharose CL-4B (Pharmacia) carrier tg4which the serumfromthe nouse
infected with influenza virus had been absorbed in advance, and i ncubated
on ice foeecdmbOudst P leariruer inaghwal hescld dntneemwigeheREPA biud farg4

Learul i solution 5_containjng 2% 2- ner capt oet hanol. was_added, .t he sanpl e
was boi | 8§76t Wo5T ?‘bsrecfs arﬁd;ﬁ?‘é?,esﬁﬁge‘éf“g% r'opho ueasleé’rgﬁlog@/gsf)g- \GE. After
the el ecbgggegfeﬂ@enﬁmﬂl,gel was dried, and the protein reacted wth the
anti body was detected by autoradi ography.,  The results are shown in FIGs. 4

and 5. 10FI G ErPn) tRhdmstt Hescoers d85PhaE1GH t A9 dGFEECEREEC| abel ed

ant i body rgheWiRYat ey EX RS el @het P@eM dnberaihesirsisHapehdgeneréssdde
reconbi nant bacul ovitus 1 n Hep& cells. F?G 4 (B) shows the case in which
the w | dipypkebaesf@vidais-Swas added to Hep& cells. 15As is evident from
(A) inthe figure, it is found that the reconbi nant bacul ovirus using the
transfer vector with the dual pronoter of the present invention can express
t he obj edExespiat § jExpuessionmaesal Panveetine aHiigeudgest seEraPindren

adm nistered.to.1h 7R inel udi yen heings, the recombi nant
bacul ovi r%ﬁgu%%gﬁ%%%ﬁr om Fﬁ%sreggoﬁgkggﬁ? tr angﬁer vector of the present
i nvern i on i nvadepGk ntellshevarmmmlficartecelvish AGRP Vrelbreal -1 Hsp o9 ot AENPY-

oper at ed,_ _and e objective foreign antigen, gene. t en r

fEsed i nWFhésn%ﬁ‘ﬁa(f? throclel"’ﬁets %o lflngﬁgéoflﬁ%u%‘%qé}lelrce&q’i r‘ﬁ%ﬁ‘gfgg% gSFTAéace%
fshovv?] [ mnﬁgpegi Pt%@td?ﬁ@mlsy@esmﬁahhewexpr@mfl real) athet b@ateaswas antigen
in the reconbi nan acul ovirus in iC e influenza virus antigen gene
was i ncofporafet™ tRder G “8&31 P&rs(ﬁnﬁf‘grlcpﬂnt?fé ancaerrlh%el 55%88??3.50%%%{%%9
figure, theshapgoleghows dre Whkdaba®e bacuil0vinHUS(ASNRY- W) c tthe bane 2
shows_the 30 recombi nant bacul ovirus (AcNPV- CW- HIN1/ HA fu”&%ﬁﬁ/l n whjch the
i nf 1enzBipREas - HAheh LSk 1§Enka faRe T heBrGibradt &@°UndEMPERRT Wcﬁ?lﬂlé‘ﬁ,
and the lsang 3mghoysat hee mae oERicRantabacuhowi ghis) (AsBYeuaht HINI Hl)sel n

which the influenza virus HA antigen gene was incorporated to fuse with the
gp64 genenaAdHERPP eaBt BB AndeoSHEadgal apr onbtegine 2005) as the primary

antibody and then the FITC-labeled goat anti-mouse IgG (H+L)
(BIOSOURCE) were added and incubated. The reacted cells were

20 detected under a fluorescence microscope.

HepG2 cells were also cultured 1 x 10" cells per 100 mm
plate for cell culture, and infected with the baculovirus
particles, AcNPV-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. An isotope-

30 labeled methionine and cysteine solution (TRANS35S-LABEL MP
Biomedicals, Inc.) was added at a final concentration 5 pCi/mL.
After 12 hours, the culture supernatant was removed, 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



- 66- In the reconbi nant bacul ovirus (AcNPV-CW-HINL/HA full) in

whi ch the influenza virus HA antigen gene was incorporated under the CW
pronoter and the reconbi nant bacul ovi rus (AcNPV-Dual HIN1/ HA1) in which the
i nfluenza virus HA antigen gene was 5 incorporated to fuse with the gp64
gene and express under the dual pronotegs-it is evident that the protein
whi ch specifically reacts with the seruminfected with influenza virus,
i.e., theafppdtewssiaddadliteg PrbeeliA AHSélgleanrm GlewiBy (Phatrhesiabdcarridep@
cells. 10Fromthis, it is the eco b%EuI gvirus of the

present FRVEREFBN" }é?psreé%’é‘ésg}toﬁle g’ﬁt f“ij‘éﬁep}% eecfthe ﬁ’cl%&edn “the® dest

g2 dest red
i Mmunogenkg f)@éﬁ'&ﬂs@fﬂéd}aﬂl g@ﬁraneéenahda iﬂil@mmmmldrﬁriceehfbs 2a]mdu:t$1at when

t he reconbinant virus is admnistered to the narg"rgt,lefsﬁ i nil udl human,

bei ngs, WPEhCRREIQS EHrEssisth “of A8 FHSR of &n ﬁﬁWﬁ c%‘? ¥-1%he
acquig ed LAEHALE Yg SPEC f da@t o8Bl | 88 £adede ﬂH’éadlé@Q@le wa{sEX@i’cpicE 7]
Identification test of fusion antigen in vaccine antl resented on viral

particl eatvPbt®momfS méootsnapnd 20l ¢alcifrhdnassdoPnt ﬁ PESRAMEE i nBEREF on

To 0.005.7L gf.ear %fégslscort@l%ntgeat w98 gplad, Oe[hcpftﬂeh%rl%%@ﬂhoifééé@ed
partlcles ACNPV-WI, AcNPV-'CMW-PBCSP, AcNPV- PbCSPsurf or AcNPV- Dual - PbCSP

col | ect edib}yr bheraceiedy vges, d@=t©G5eFiLbe apeamdio®g@niti-on (2x) was added,
whi ch was theng Rg Led, at a‘i%}fsqlrovg@ 2 @gt es, ,AQds el ectrophoresed on 6%
he lIlec?rop

SDS- PACE. After oresi s, pr ot el ns were transferred onto the
PVDFLOrenbr ane ELouobi kBn- ﬂlmqopiheecteﬂrl@nsmhhe@owe’9h aree Hllookiergenas

perforne the nmenbr in_bl ock ace ( i .Ni ppon
Phar nacegﬁg%éleg]mnglkﬁ(?%y)eré ?tor T2Phour s Th %%D@\}ésternr%?pl :’l%g was
perf or mredspyst genéolh owqu:emama@hum bIhelmaﬁi‘msmm tmepml clelile viral

particle proteins had bee tra erred was nc bat the nouse
anti - FLAG mono&H&naf éﬁh %ﬁ%s&l Hir B’h\l 3 "éjs 4 55t i mary

ant i body paandothedsi xm&yb@d&éii Wd meplse beotsn-| a_bel ed goat anti-nouse |gG
(Hrl) 35 antibody, as ! 08 Seoond, ) 1oM Lo ypplied 1L ER hn U ERRer
recombinant baculovirus using the transfer vector with the dual
promoter 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 immunoprecipitation 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
promoter 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/HAl) in which the influenza virus HA antigen
gene was incorporated to fuse with the gp64 gene and express

35 under the dual promoter.



-67- avidin-| abel ed al kal i ne phosphat ase (supplied from G BCO BRL) was
added and the col or was devel oped with NBT/BCI P (supplied from 3 BCO BRL)
to detect bands of the protein. The results are showmn in FIG 6. 5FIG 6
shows the Western blotting anal ysis showi ng the expression of the malaria
CSP gene (PbCSP) in the viral particlesggf the reconbi nant bacul ovirus nade
fromthe reconbinant transfer vector. In the figure, the lane 1 shows the
wild type baculavirdsreddi@irang Daghowsithe (RotFbiOaRtlbacHRoYllLs Tmde
fromthe 10 transfer vector in which the PbCSP anti ge ene s.inserted

under th¥hésht Fe BrftURRZPamtaiPan pfBhbeer , 9%He Wafné?lggﬁ?%g the'neer

recombi napt bagubexhstisr MBLe theoretbfibl hans fgdcuestiofsi naskPrhDLAE- POCSP
antigen gene was inserted to fuse with the gp64 gene and express under the

control BENLABAbhcin othidls tH6 yREGPPRZASY pF oTiote i 9™ AE Fal@®4 shows t he

recondi nantbacrh oy rus fRde Jfikemehheghbangées MRCSIHried sWihabrt fige POCSP
antigen gene was Inserted to fuse w t% the gp64 gene and express under the

control dfial herematepr ditotier evidenbashpbyvFiesREo bt Woictt FBBR6F ES@H and

t he expr i - bGSPL0 ene was
identifi gggcgg QE%@%%eﬁﬁkgﬁgqﬁgnes 3 gggl%}%%%@%g%ﬁv?%acsiﬁif and

AcNPV- DualroPbC8Pint hedistg g @ndnwhoeh wasi cened synahesdgedcénofiephr

fusi on ant 'Egen was identified in the reconbinant viral particles. 25This
way, fromExSmple 7, it is found that in the reconbi nant bacul ovirus
produced from Fhemr enbspi nants turansfer thect dhe of e¢dred praageacuaventiion, t he

expressi o oduct of the fuysed 64 gene to the desired.li n j
foreign ﬁgngkﬁaﬁrﬁﬁe% egbiitt 'Jﬁmt%’ pfg%gﬁgi %%%tar\lﬁlrgaeln BACCE egggggéﬁx%pl e
8: Sust aicpeddgenecexpiRssdhiky fexehangenof gon opmierevbn Sustaened gene
expressi on by_exchange of pronoter In order to.identify whether the
r econbi nEATGL AR SE5tH NG H& N tP§EN TBRpF S FH SHMTr &8 cell's, Hela

cel I's wergm35;5nEesd et WH rdeNRYsCPnH1 b4 HAThudeNDE iGAHR-, HiiithHARe or
AcCNPV- CU- -68- HINL/HAI, and the antigen expression was identified. The

cel | 55 werapsesadani ff ath-fajorpegitd 9g0 1N 0PN AL Tt s/NE PCIENE T hen
| nfect ed i}éthﬁiftpesgéééyﬁétfc!\pﬁ%o,an%QgeAOQaanécfhd@cseoadhered for one hour.

Subsequently the virus was renoved froma cell culture

[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, AcNPV-WT, AcNPV-CMV-PbCSP, AcNPV-PbCSPsurf
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 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,



5 supernatant, and the cells were cultured in an incubator. The cells were
collected with tine, and RNA was extracted. RT-PCR was perforned with the
extracted RNA as the tenplate using the prinmer HAL FO1

(5" - GACCTGAGGGAGCAATTGAG 3' (sequence: SEQ ID NGO 51) and _ the priner

HA1 ROl (5' - GGGTGATGAATACCCCACAG 3' (seggtence: SEQ ID 10 NO 52). The
anplified DNA was anal yzed on el ectrophoresis. As a result, the
expressi giiwas-1destdd ia8tkalinal bhbbpretiypessuadnifadr ifirng GDRCO+HBRL)CMAS

pronoter can be converted to another eukaryati ter with respect to
the recofBfRdnt Hact GRS "6F fiﬁgeﬂ)?ﬁg%n“t’yﬁh\)@rﬁ/@%ﬁ% ?%I’—‘P l%ds%g% t he
resul ts gipdetert) NG tha LeNea8XRr 85StRE protdla cells by RT-PCR. M
represents DNA markers for el ectrophoresis. Sanples are as foll ows:

1. RNA from ceFP8 resekted d oWl dnt fpE- vPrus at MO =10; 2. RNA
fromgells inf ?%?g@ Wb WHL MQ%KL%%%F@EnWE%@s&%%&owBN@ themcel I's

infected wwth w type virus at fromcells infected

vAvith Ag?@%ﬂ%/@ltfm medRELe; CEP RRAE T FRRRR 119 (thre¥isal wpaRticles
cNPV- CP- {1 ND =20:. 6. ‘ i :
oﬁlkﬁé tﬁ%cﬁb%nﬁ%&c@lo@%u% ﬂg&ge}#foﬁn e GteedWi hBnt transfer

Ac NPV- CP- romcells infected with
AcNPV- CUvkithibf HATTratt heOIf1¢0re25t8e Rie ¥ cshwe Ithe miiddt sdp@i paculovirus,

nE: o AN 2] 558, - Loe B A SELY P SELES ke

Ac NP\ CARx bt Bl é HAle @t o MAIr=1Bii chl the RRBCE P oamitieddrs geamfeeeioed insehted

rohE AL AN LAY 800 200,200 12, LLED Sl oSt o e

one day, récdaysnand Yadslaysriafilsematibe fi-ohethé oty anee anelditbiredinbyh Rk PCR,

and anmpl Ll e O s, o PNk 128 % 6 AR I TR PRY GUA L Vs
and express under the control of the baculovirus polyhedrin

15 promoter, and the lane 4 shows the recombinant baculovirus made
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 promoter. 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 AcNPV-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 viral 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, HelLa cells were

35 infected with AcNPV-CP-HIN1/HAl, AcNPV-CAP-HIN1/HAl or AcNPV-CU-



1. Vaccine inocul ation A solution of the reconbinant virus for

vacci nation was inoculated to BALB/c female mce three tines at three week
5 intervals. An inocul ated dose was prepared at 0.2 ni/body correspondi ng
to 1 x 108 pfu/body of a virus amount for intranmuscular injection at a

thi gh nuscle. The wild type virus (AcNPV-W), AcNPV-PbCSPsurf (Yoshida et
al. Virology 316: 161-70, 2003) or AcNP¥Sbual - PbCSP was injected as the
vaccine. 10 2 _Anato of mce The mouse, was eut hani zed t hy ee weeks
after ¢ hdUNGLHAL T ARAY SBF 0P SFRP SHRFRSETA s BRoeH BT b 1eimy SRS FOnT1 he
nmouse. Thes &erdeadeas i Hsgd2 i oe MEaSIHdNGitt he ospechf ide1aRl/Body bhéefhand the
spl een was used for ELISPOT assay. 15 3. Measurenent of antibody titers
The anti bgthedticderifds theasiFed dy MAT3R ugPngl a0 pl WrEhi'amisdhezepPpE’P
recombi nafe HREE! Nshs Ll 19X Rhes sedubNyEschard vl a0 b 8881 culture
purified/recovered had been inmobilized. The ELI SA was perfornmed according
to thé stamfdndtaathodsd nBe acobly etane cuditpedghn nan | eewse®of The

anti body tijer mas i L ' QUPS i hCch.no.yi d hee

i nocul at eé lolssrt he w’blggm%%%g\%ir%gﬁg%qbgg% ‘iﬁlﬁgcﬂ?gt eé}\é%ft e&?'ncfpgagcéR o‘?’as'i he
speci fi c manfichowy wiithr tieuddt bectiatbMNA ieed the thepfroepidimatibhchprimer
AcNPV- Pb S qd_ i _the qr LN, w V/-Dual - PbCSP
nad 25 balihidcUpar SaceTCRESACBIaRAS"e (iR B, b R T e Rl oy
PbCSP i n ttHee prdmeirnédatl BO1 005 G @EEL GATHAABACECCRORGYB T Usequrotd :atSEQ@N IQr oup,

t he NP\- PbCSPsur f. i nocul at.i o oup and_t he AcNPV-.Dual - PhCSP i nocul ati on
grouﬁBaré{]dsD:h%ﬂ.' 3 %.ar@ﬂaﬁfﬁcpggq%ofﬂgéeﬁpﬁi%?e?rﬁﬁm‘?]tef%&é)lpﬁﬁrﬁﬁf%POT assay
ELI SPOT assay was agpefckanmedtlsi agoses Losh ld S dbhaifi stuih zex aee The
spleen cells fromthe nouse were prepared and an appropri ate nunber of the
cel I s wast¥Htfded ctoé‘fﬂfEF‘fP%cF]é%?l-tTkFg(qw\’i RTEBRETE B2Pe ?i‘g@‘(eatiﬁeﬁjo tQci d
sequence:anIHRSABKKaSE: L D 8Po &3 )wikitowW specd €D Bheptd @@ ifarfbCSP was
added thereto, which -70- was then cultured overnight. Subsequently the
reacti on REEperirgened GRE ngr BE$TEPORPYWBEE™-FN-y ELI SPOT Set (BD Sci ences),
and ascol or wasp@evel QpegdsushBd ARG Shst rRiR f8hg( BRe SgieOCES ) resh®CEl |
nunber whi ch had responded specifically for the antigen 5 was identified by
measur i ngircdledisededpot by RE-BCResifl repnesants gep ersc fe&l | coul d be
identifiedd rQup i i VARAT wld type virus or

AcNPV- Pb sdt}rrgo%ﬁlgge ggh irbna\géfyu%ra%t %g,e Et %%)%%tﬁs 350 reacted cells per 106
spl een cell KNgerfeoimdent L i edf ¢ et edhevigrows Lidn twhechii AetiRve DIRI=IPGCSP had

been 2. RNA from cells infected with wild type virus at MOI=20;
20 . RNA from cells infected with wild type virus at MOI=100;

. RNA from cells infected with AcNPV-CP-HIN1/HAl at MOI=10;

RNA from cells infected with AcNPV-CP-HIN1/HAl at MOI=20;

RNA from cells infected with AcNPV-CP-HIN1/HAl at MOI=100;

. RNA from cells infected with AcNPV-CU-HIN1/HAl at MOI=10;

25 . RNA from cells infected with AcNPV-CU-HIN1l/HAl at MOI=20;

O 0 Yy U W

. RNA from cells infected with AcNPV-CU-HIN1/HAl at MOI=100;
10. RNA from cells infected with AcNPV-CAP-HIN1/HAl at MOI=10;
11. RNA from cells infected with AcNPV-CAP-HIN1/HAl at MOI=20;
and

30 12. RNA from cells infected with AcNPV-CAP-HIN1/HAl at MOI=100.
The sample was collected with time O 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



10 inocul ated. This has denonstrated that AcNPV-Dual - PboCSP can nore
significantly induce the cellular inmmunity than AcNPV-PbCSPsurf. I n
FIG 9, the nunbers of |IFNy-producing cells specific for the CTL epitope
of PbCSP in the non-inoculation group, the wild type virus inocul ation
group, the AcNPV-PbCSPsurf 15 inocul ation group and the AcNPV-Dual - PbCSP

i nocul ati on group are shown. Exanple 10%%Test for confirming anti-virus

ef fects of vaccine conprisjng, a reconbi nant bacul ovirus as an active

i ngr edi en"’tmf@(efleﬁecf)g‘gg%ﬂ#i%rﬁ% effects of M2e reconbinant bacul ovi rus)
The Me recordidiant ibaeubevisns (AcNPV-Dual - M2e) in an anpbunt of 3.4 x 108
PFU per nouse was inoculated in thigh nmuscle twice at two week interval.

g ;
The nice were iff 8t SR (M iTHE GEFPEOVRRES WPK & VB¢ CiAsEtPAt Y&y 0. 005

nL of sol iHdan Leet abnBAIE2E 20PN T GlRO tofrebheiMb s Ust | tHFaNqzRll Y two
weeks after the final vaccine inoculation. On 6 days after the infection,
the nPce MErEv@dthamtz ebhodHe taghglorgs wrenpyerprethdt it We 2ambvROdBf virus in

the | ung vas Aeleeliad YSi N0x MK Gel/LsayASs 8, restld \annlnfbyenza virus
could be detected in"all mce inoculated with AcNPV-Dual - 30 Me. At the

sane ti meintnAmisgad arhéngeakl et fakcta ddviiogh mhiscgroufhiean wARidchyphevHARS.
nbi i i - |_HLN1 1) . 7 PE
reconbi nag&cbﬁﬁ‘#ﬂ‘{' ﬁFﬁPVgﬁﬁé%%&ﬁPhR{é?%Sac%g ét'A ‘}ng(}lcpg}% éLlI%n |]_.|6g—9§5,

nouse) had been i noculated 1n the thi
i nt rapul ASHat)y ori AgdPEnDuat sPiECRys afingrecttkd 85 théecdcaimer th i nfl uenza

virus,in jhe P roup, .t he AcNPV-Dual - -71- Me inocul ation group and the
AcNP E)Dua%t'- &fﬁl%%ﬁ%lglgn%%%?ati on group are shown. 5 Exanple 11. Study for

i dentifying preveathwesefdeacteuahaphaetdatkeutée cadelcord At rgeHAZSNCO9

reconbi nant bacul qvirus _as active conponent HA1/ NC99 reconbi nant

bacul ovi rUE CAGRBYONCPAPALPRICHD) = il 16 168 °PEBMREF ARl Wi PHSEul at ed
in thigh M mische whel aeetM fhr andaMuMeRK thit epyalk £i dwonwasks, afitter bheg
final inoculation, the nouse was infected with Influenza virus

A NewCal €dbniS®1E6P0g2By P Rt ati g BYI05S#BYof a sol ution containing the

virugsat 3L00REGHPaRehn 8rNaselp&dYidikerEhree days after the infection, the
nouse was eut hani zed, |ung was renoved
The antibody 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 antibody titers specific for PbCSP in the
non-inoculation group, the wild type virus inoculation group, the
AcNPV-PbCSPsurf inoculation group and the AcNPV-Dual-PbCSP
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 sequence: SYIPSAEKI SEQ ID

35 NO:53) known as a CD 8 epitope of PbCSP was added thereto, which



15 and the intrapul nonary virus anount was detected using MDCK cells. As a
result, no influenza virus could be detected in three of four mce

i nocul ated with AcNPV-CP-HAL/NC99. In FIG 11, the intrapul nonary virus
anounts 3 days after the infection with influenza virus in the PBS
group, the wld 20 type virus (AcNPV-WF)pinocul ation group, and the

ACNPV- CP- HA1/ NC99 i nocul ation group are shown. Exanple 12. Study for

i dentifyivag spesi furtwrdd hadyndependi upayuentlyadhenisécatémmwaout es of

pharmaceutical conpositiqn containing_25 recomhi t.b | quirus as active
conponenperformed ygyng gé&rﬁﬂoﬁawuﬁﬁc%gWr%@%@%—ﬂ%ﬁ- glff\ﬁ?f—ﬁ%)’ at 2.0
x 107 PFUnBer BBUSE WaS ddiraWpabiedstnyCRE® §lbst tane week (BD sevahcdy) .
i nocul ating 0.005 nL of the virus solution in both nases gn%ﬁal drogpgri

@] 1

i nocul at Th§ 0ebb WETRAT e qli Pasl $6FRPTERT TRt HeEatode e ant

30(r hd noyacch Raht PR ed IB\PHEAUMEGG0 B8P0 P Ofpdfie, VihEUS $8sWLt 0md rom a
respiratory tract (through the respiratory tract) and -72- inocul ating
0.05 nL ehtibenvipesiEit tidldn conlehbghifedel £leq misdieadrPHPeR BRICE Two

weeks af %rvﬁgﬁstigﬁé &£¥&H€i§g My BASALNPASHhc LAY 8@kabewash and serum
were coll'ected, and the expression of the antibody specific for the

i nfl uenzaneconlisteds But ddmutf i38@. rEhetadt Fobly re1 &0 waslaeasth bl METELI SA
using a plate.to i ch a m 1§ inf iit poLhf | uenza
virus A/ ﬁﬁfﬁ‘%églﬁ%l e%%nigfegn% Ic‘;ngnzg’E}.l he %S%u%s&gﬁesr%?g\ryge e%ﬁ accordance

W t Gt andacdlaeebodschiAs hasr dsubhsttdieed paaitf iAcNPYEDaal  Bod§P wean more
identified in_blood fromthe rhinovaccination gro 1 i r acheal
vacci nat FAPGESGR"HhY 1K uﬁ%ttthgnﬁé%gfl;?rvé%ﬁnﬁ%ﬁf (L)ltﬁdagnr %&yﬁ%rﬁgggrﬁ%?%l ar,

the antitbody Waasniﬂﬁj_l{(iﬁ,i edet ﬁlﬁllaseﬁér@mgﬁmiyng]gs@dcmgtdf@l]iswtsrp@tcriaebeal
vacci nation group. Likew se, anti.gen specifjic 1gG.anti body was. al so
dent i fi 68 AREhEThatat t YRR H’ér‘?%c?ﬁe 13 VBg| BPWHER e 9T gﬁa}é?r cgli‘%r, t he

wild type virus inoculation group, the AcNPV-PbCSPsurf
15 inoculation group and the AcNPV-Dual-PbCSP inoculation 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 M2e 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/PR/8/34 by inoculating 0.005 mL of solution containing

25 1000 TCIDs; 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, no influenza
virus could be detected in all mice inoculated 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/HA1l) (1.0 x 107 PFU per mouse) had been inoculated in the
thigh muscle.

In FIG. 10, intrapulmonary virus amounts 6 days after the

35 infection with influenza virus in the PBS group, the AcNPV-Dual-



15 anti body was strongly induced in the intratracheal vaccination group.
Furthernore, 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 neasuring_the I1gG antibody 20 specific for
influenza virus in the blood in the nasat~drop group, the rhinovaccination
group, the intratracheal vaccination group and the intranuscul ar

vacci nati on group are shown. In FIG 13, the results of ELISA
nmeasur i ngiothe; h @& it dJrgAgastpboghies tspechéNpvimial+HINlgm2a vinosulat itde
nasal wash and the 25 al veolar wash in the nasal drop group, the

r hi novac&irREPi 8RS gP M- t he i ntratracheal vaccination group and the

i ntranmuscul ar vaccination group are shown. Exanple 13. Study for
identifying effects depending on 30 admi nistration routes of pharnmaceuti cal
conposi t Feampdat Al ni figidedatbildent 1Bxé 08 oRFPYRN sV a&hitiae tcBdponent HAI

reconbingﬁﬁr gEHLQY&éP?cé#¥§ﬂ%%hguﬁhlwﬁwééF?é&oéﬁiﬂ?é%>béH@lpBEHuQ?ésnDuse

was inoculated twmce with a two week interval by the adm nistration route
of nasal aditape rhicpovereici nati on, through 35 the respiratory tract or

muscul ar injec%%ﬁgPﬁgpﬁrg@§5§uﬂLh§kP%%ﬁgvizgé fhAB@byinocul ation, the nouse

was i nfected w enza Vvirus /34 by 1 noculating 0.005 nL of a
sol uti on CPeHRAVNCAY) tae ViG us 1@ RBOOTSH DEQise wate inasalatedi iy . tifgee days

after the infection, the nasal wash wa Ll ect y efnd he B
infe%@ioﬁPSFﬁg %UﬁﬁémE§€¢é%évgﬁymﬁ%dlpﬁgggﬁ#fapu nB%ggg éf?%% %ﬁ%unt was
det ect ed iwsicng aWDEK, cehd snoldse avasesulfectbiewvth ubn@imanda ivi rilse nasal
cavity 3 days after the infection was remarkaply reduced j.n. th

r hi novacéy/ &WPGHeSPBh%?%éég%;%¥iﬁﬂﬂ?&ﬁ?&&ﬁgab'géc%#ﬁ%.i%ﬂ%%ﬁ%&&ﬁ.

Fur t her mygitaiRihhecdd vtuatamaearorassiimbi aasglodpyithe Thireapdbpwnary
virus anmount 6 days after the infection was reduced to a detection |limt or

| ower as adler &8ei ARERECiPRr AR/ ANUSE VAScPHERRBAZ G oulfnd Was refRvedg 14,

the ybrus QIMuRt § nicRablienbasal veslks kb afderade tieaf @sthgnMpLkhcells.
influenza virus in the nasal drop group, 15 the rhinovaccination %roup, t he

i ntratradiseal resudtnalbp ol FrerFad e CPHLFaRBsear e teAhdd F8tEe6n°§roup are

Shown. - cour el GocdPatddi6,d (H HRRHIRRALK1 yiEyS. amount s 6 days after the
infection Wi th influenza virus in the nasal drop group, the

rhi novacci nati dm @Z6uplli heh¢ nintatameineglanyadéirnat pPBALGFDUD daws after
the infection with influenza virus in the PBS group, the wild

20 type virus (AcNPV-WT) inoculation group, and the
ACNPV-CP-HA1/NC99 inoculation group are shown.

Example 12. Study for identifying specific antibody depending on
administration routes of pharmaceutical composition containing

25 recombinant baculovirus as active component

HAl1 recombinant baculovirus (AcNPV-Dual-HIN1/HAl) 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

30 (rhinovaccination), inoculating 0.05 mL of the virus solution

from a respiratory tract (through the respiratory tract) and



20 the intramuscul ar vaccination group are shown. SEQUENCE LI STI NG FREE
TEXT SEQID NOS: 1 and 2 are the sequences of prinmers PbCSP-F and
PbCSP-R1 for FOR of genomic DNA from P. berghei ANKA strain; 25SEQ | D NCS:
3 and 4 are the sequences of priners phsp65-F1 and phsp65-Rl1 for FOR of
genom ¢ DNA from M tuberculosis H37Rvs72- SEQ ID NOS: 5 and 6 are the
sequences of priners phsp65-F2 and phsp65-R2 for PCR with pcDNA-I gHsp65 as
a terrpl atlepcOEEY 111y NOR5 Aland 8har githe sefusimesirofthpghnerscpdol h- F2 30

and pgp6 r FOR wit.h pBAGsurf-1(supplied.fro agen S ithe tenmplate
for obt aﬁﬁ‘}‘ﬁﬁug 5&6@%%%“%!\%%‘?’% RS S tﬁlgEg Pf)yl\&o%fa nd 10°%re the
sequencegaghl pra sl Sartiifvedth rHAaghf aﬁdFmdmrwqafeodmmmgtad i afidl uenza vi rus
HA gene fragnment; and -74- and HA- R1 CR wi t&é‘%?? unt - HA as the

t enpl at eSXPLess1ommy |Hheyaat 1Ped napf’ﬁﬁl ‘é e Wiy DER B Weres

PTRANPFI ;aadt pFREAMVP- Rhef bt PEBaof t FbIiRAME grReure8ERY | ELNES usinanrd 16 are
t he sequences of priners pAVALl-F1 anngAMA- R1 for_ PCR of PbAMAlJr‘?ene domai n

123 (DL2Bjate to whighnamp aytsact7canyPs aekl He fSsteeEn¥dsP ot np

pMspl - F1,apds PPk 7 313 4 Qfadogge(?lf 1RRMEBP119-geN@he ELISA was pertdRndd NS 19
and 20 are the sequences rimers pPfCSP10 FI and pPfCSP-R1 for PCR of

Pf CSP gemecordance wgith |S|3 rdyneshadep e & KES¥E§uehRRsSRACHTINEOS
pPf AVAL- JEL ; Apd, PRI AMAIRL 0y RERL9ELET AMM ganeHinhaReibat ebRag 3 D7

10 the intratracheal vaccination group and the intramuscular
vaccination group. 1In particular, the antibody was identified to
be strongly induced in the intratracheal vaccination group.
Likewise, the antigen specific IgG antibody was also identified
in the nasal wash and the alveolar wash, and in particular, the

15 antibody was strongly induced in the intratracheal vaccination
group. Furthermore, in the intratracheal vaccination group, the
production of antigen specific IgA antibody was also identified
in the alveclar 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 virus 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 tract or muscular injection. Two weeks after the



SEQ I D NOS: 23 and 24 are the sequences of primers pPfs25- 15 FlI and
pPfs25-R1 for PCR of Pfs25 gene fromP. falciparum SEQ ID NOS: 25 and 26
are the sequences of primers Polh-f Rsrll and GP64-r Dralll for PCR w th
pDual - HLN1/ HA- gp64 as the tenplate. SEQ ID NOS: 27 and 28 are the
sequences of prinmers CWenh-f 20 Fsel and Cwenh-r Kpnl for PCR of CW

enhancer region. S | D . 29 and 30 _are.t uen f i UBBp- f
Kpnl and g@§%&- ?nﬁg&%tlf%r%’ SPU08B " pr oo %?ger%g?lg% %ééd)%ﬁﬁghcgﬂgﬁ and 32
are the segmenges by piodmErs: i f0.005 mECORl a andl WR-an Con@kihdngRIREOCR of
genomc RNA from | uenza 25 virus PR/ 8/ 34 straj,n; D NOS: 33
and 34 ar"érf‘ﬁeageﬁﬁéh%%@%f lrﬁ)r‘f%r’?ﬁ\?ﬁ{ {CoFEER Z#fbfﬁ\?lz-drayéf ?SE%OE“‘??T- PCR of
genom ¢ RMNAckreBh| nEhalenzan Vivash RRE8L3418ttadN;6 days afterSEQel D NOS: 35
and 36 are the sequences of prinmers NAe-f 30 EcoRl. and NAe-r Cfr9l for

RT- PCR ofingEREAPE RRRE 1 i JeRey o r 8RIPRIG/ - @RHMenary Virusgeq | p

NOS: 37 an@u38 aks LbeesSeqances; Mokl kBels. Mid FeeBuiandiMBevirdd rol for
PCR wi th pDual - HLIN1/ M2- gp64 as a tenplate; 35SEQ ID NOS: 39 and 40 are the

sequencegrebngr ireFse HSFL EAIRIEYardd JANE- P EEPF SFINCIY)EFGOPRTEPCR of
genom C @%%aﬁkggh%'Zéau&§{£%§?ﬁﬁﬁh@h%%b%%&kﬁ@@ién5$¥BdﬂDAMaskhél and 42 are

t he sequences O rrmers
intratracheal vaccination group. Furthermore, in the

10 intratracheal vaccination group, the intrapulmonary virus amount
6 days after the infection was reduced to a detection limit or
lower as well as in the intramuscular vaccination group.

In FIG. 14, the virus amounts in the nasal wash 3 days
after 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 PbCSP-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 phsp65-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-IgHsp65 as a template;
SEQ ID NOS: 7 and 8 are the sequences of primers pPolh-F2
30 and pgp64-R2 for PCR with pBACsurf-1(supplied from
Novagen) as the template for obtaining a gp64 gene DNA fragment;
SEQ ID NOS: 9 and 10 are the sequences of primers HA-f and
HA-r for PCR for producing an influenza virus HA gene fragment;
and

35 SEQ ID NOS: 11 and 12 are the sequences of primers pHA-F1



EcoRI and HA2-r Cfr9l for PCRwith pCR-Blunt-HA as a tenplate; SEQ I D NCS:
43 and 44 are the sequences of prinmers HA2-f 5 EcoRl and HA2-r Cfr9l for
PCRwith pCR-Blunt-HA as a tenplate; SEQ ID NOS: 45 and 46 are the
sequences of prinmers vp39-f and vp39-r for PCR of vp39 gene region.

SEQ I D NOS: 47 and 48 are the sequences7f prinmers Pol h-S1 and HAl -r EcoRI
for PCR of HAl _ gene fragnent. 10SEQ ID NOS: 49 and 50 are the sequences of
primers NP-f 5 ECoRI and NP-r EcoRI for PCR with pDual - HLN1/ NP-gp64 as a

tenpl at e; SE(B ID NOS: 51 and 52 are B&e se%%«inges of primers for
det ect i ngnexBHATR] ofP P Re BVLCPCRT R PRATIA RNPVASCASIRIRTPHAL and 15
AcNPV- CU- HIN1/ KA. 1D Nos: 13EQd D4NGBe bRei sequerotespertt ipde metrischTREMRAOWN
as CD8 e%i toge of PbCSP. _-76- CL A nmet hod of producing a

| 1.
transf er FvetPor PRI IS dgta Pty B?t %{EERWP\A%?%%‘ a dual pronobter and a
fusi o gene hagegbepmMonNcarpamt ad, arenthedsagudee st pofineirsk pAYAL hiEel

fusion gene c risi | e gene _encodi n r in capabl e of

bei ng a éBﬁpB%Tﬁkf)fﬁ% &%%Pﬁ;’?%ﬂ&%ﬁ% %?m?lenagtﬁoﬁ(gq%%nogeni c foreign
gene to downst seanibdfNohe Wuandri@reirer thenkeagenres & trelimgtre pMepbt B
capabl e of fupctioning i ert an ot her bacul ovirus 10 pronoter.
5> The ngpﬁoaﬂs%ioﬁi ﬁbrrbdﬁ Ofe%%%%%%ﬁbgeﬂg‘

accordi'ng to clai ein the vertebrate pronoter capable
of functioni ngSEQ ¥YBr¥edr ate ars! 2omarsalthanspaesmies hpainerst PPHREFT oni ng

in . _ohh thed bn claim1, characterized in 15
m%ﬁeﬁgdeggg%?% Rlaffc[zgpf& o2C6eEdbNge 0.

t ha g g ast one protern capable of being the conponent
of the viral p&FQi EPeNPS: ahly agfd £Dacel GRer 8SIYPBEE Yee PGS PEHFAMAL-

stomati tigg ghau§pﬂmﬁ%otﬂn HENer BrhMRE dehWIMBL Munodef i ci ency virus
gl ycoprotein gehe, a human respiratory syncytial virus nenbrane
gl ycopr otfei Aageaparant3ipe A infl uenza

SEQ ID NOS: 23 and 24 are the sequences of primers pPfs25-
15 F1 and pPfs25-R1 for PCR of Pfs25 gene from P. falciparum.
SEQ ID NOS: 25 and 26 are the sequences of primers Polh-f
RsrII and GP64-r DraIIlI for PCR with pDual-HIN1/HA-
gp64 as the template.
SEQ ID NOS: 27 and 28 are the sequences of primers CMVenh-f
20 Fsel and CMVenh-r KpnI for PCR of CMV enhancer region.
SEQ ID NOS: 29 and 30 are the sequences of primers UBBp-f
KpnI and UBBp-r RsrII for PCR of UBB promoter region.
SEQ ID NOS: 31 and 32 are the sequences of primers NP-f
EcoRI and NP-r Cfr9I for RT-PCR of genomic RNA from influenza
25 virus PR/8/34 strain;
SEQ ID NOS: 33 and 34 are the sequences of primers M2-f
EcoRI and M2-r Cfr9I for RT-PCR of genomic RNA from influenza
virus PR/8/34 strain;
SEQ ID NOS: 35 and 36 are the sequences of primers NAe-f
30 EcoRI and NAe-r Cfr9I for RT-PCR of genomic RNA from influenza
virus PR/8/34 strain;
SEQ ID NOS: 37 and 38 are the sequences of primers M2-f
EcoRI and M2e-r Cfr9I for PCR with pDual-HIN1/M2-gp64 as a
template;
35 SEQ 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



20 virus hemagglutinin protein gene, a type B influenza virus hemaggl utinin
protein gene, a herpes sinplex virus glycoprotein gene and a nurine
hepatitis virus S protein gene. 4. The method according to claim1,
wherein the vertebrate pronoter capable of functioning in vertebrate is 25
sel ected fromany of a cytonegal ovi rus-pgsonoter, an SV40 pronoter, a
retrovirus pronoter, a netallothionein pronoter, a heat shock protein

pronot er yefcSAGIPE DRI Erao @ oehongation factor |a pronoter, an actin
pronoter, a ubiguit] onpt er al bum n pr ss |

pr onot er . 305.§ﬁ§ ﬁ@ﬁ%@%'g§%6¥ﬁ%%§ 5ecgg?ngiggﬁ%%%%?ﬁggﬁgm%gghﬁé@i?us

pr onot er EEsrRseb a8t EEL £ @Hr® Ipdloyhedri wiph opCR-€B1uret B0 apr enverplate; 1E1L
pronoter, an 1E2 prompter, a p35 pronot a p39 pronoter,. and 4
pronot er . 6.ThéEﬂeFﬂdﬁo%bd%%dﬁﬁb4ﬁoa5ﬁa§h?1?e§ﬁ%?é%?1?éﬁ?#ﬁ?efﬁngﬁgggnic
foreign geBari snsehgrt et framrany pek @ifBl BCR-BlLuntAHranli genemphataf | uenza
antigen, an M tubercul osis antiggF, a SARS virus antigen,. a VESt3§i#e
fever virus anPEgeAD BO%¥erfueTeviér aFer t8CaRtTgence P HR EWRttg&R?7ah Hov
anti gen, pa4l 65SHDRNES HE I v ot G¥AANLEGBn ANt i gen, a | eucocyt ozoon
antigen alone, or 5 a fusion antigén of at |east one selected fromthese
antigen gene gBBRPIWI ¥PSa £itagid 8. are the sequapeesthd¥igecsr EPAEFH

claiml1, ergh Nt ansf VeGt ah1l §eABY £ Rigmual - Hsp65- gp64,
pDual - Pb -5%%4? %%ﬂ%leNl%Eﬁisgp64, %Eual-Pﬁ*RANP—gp64,.
pDual 6 PbANVAL D1 3BQgpBANOPDUAD -arkd S0 NBR1 thegpeduepErml efpfragmegise ¥F-£ S

T T o e A TR T A R

pDual - HLN&mpRagpb4, pDual - HLN1/ NAe- gp64, pDual - M2e- gp64, pCPHAL/ NC99- gp64,
pCP- HLN1/ HAO- g , ACP- HIN1/ - gp64.and 15 H -vp39._ . A
nmet hod of prod%@éndﬁﬁ Pg%bngﬁﬁéﬁgpbé%uﬁg§?$€%ecgéggégg%% ?%e]%%%ﬁifﬂﬁfé&
produci ngegetkangf 8kp¥86E Don CONPALSPMECE- ISINIWHALN, € AcNPWRCAER-A1KUAKATrandt er
and a fusion gene hav? been incorporated, characterized in that the fusion
geneteonpNEVAGUaEIBY st one gene encoding a protein capabl e of being a
conmponent of agwir alp pabkkclss and at beagbepttdd NMynnogeniL knowh grsgeTEs ar e
| i nked downstream of the dual pronoter |inking one vertebrate pronoter
capabl e 6PifgRret P&nFPPE T n vertebrate and anot her bacul ovirus pronoter:;
co-transfecting the transfer vector and a



25 baculovirus DNA into a host cell of an insect; and separating the
reconbi nant bacul ovi rus. 9. The nethod according to claim8,
characterized in that the gene encoding at | east one protein capabl e of
bei ng the conponent of the viral particle is any of a bacul ovirus gp64
gene, 30 a Vesicular stomatitis virus gjgcoprotein gene, a type | human

i mmunodefi ci ency virus glycoprotein gene, a human respiratory syncyti al
virus nenbrane glycoprotein gene, a tgpeIMSinfluenza virus hemaggl utinin
protein gene, type. B infl uenza virus_henmaggl utinin roteln en her pes
si npl ex virus grycop?dT%gﬁxgéﬂééﬁgdgﬁ&ng ﬁug?ﬁ%§ Epaliticd irhs® i%&o ei n
gene. -48ructure in Mhichthe aethograacoediagl t:o fuisdiom Genehesae: rbddre

vertebrate pronoter capable of functioning in vertebrate is selected from
any of alByPBRREAFVi rus pronoter, an SV40 promoter, 5 a retrovirus

prongf er, a metakl eihionald H@matren ; ndi hgatns haedki i Qfetien cphprDE Blig @t CAG
pronoter, an elongation factor |a pronoter, an actin pronoter, a ubl%ﬁgtln

pronDterleaﬁtaP@ﬁwﬁ%@%ﬁﬁﬁﬁ@épgaﬁdpéﬁtﬂ+ﬂi%ﬁQﬁﬁ#qIOﬁMQSﬁBEe? component The
met hod aSCQRQMG%%ﬁ;EAl% M aHheegip &H@ i RastdrN 145 eHAMBLRE s

selected froma edrin pronoter, 10 pronoter, an |El pronoter, a p35
pronnterdoaanQegm(nﬁnﬁhe darad @rgmenepr HOEERg one verteppatehRr RPN

accor di ng_tg, ¢l.alf £ ANELA) LRe  LITUIRGEDi £od OLRjgR:gLaRuL Sy SELSCT ed from

any of a aria I'gén, “an in nza antigen, an Ph tubercul osis
ant igen, paoSdRSrvi r us antlgen a West Nile fever virus antlgen a dengue

fever virus an%igen T§n|%%% ggulégg%dl%n Hgvcﬁgﬁhgfn wﬁ%ﬂ I.shpgni a anti gen,

trypanosoma anti gen, ocytozoon a en al one usi on antigen of
one sel egbedebrate these taat Ic@@labgenefgfouptmming?arav@ytteblraege is a 13.

The met hod accordln to claim e reconblnant bacuIOV|rus IS any
of AcNPVIREHRRL i%’bafs OGS Cﬁ?&?’éﬁc@% %}&8&@’%&? S NEFERES

ACNPV- Dual - PbTRAMP, AgARYe Dued RRAMALRERS £ cAchNRYmDual cRhEREN zed in
AcNPV- Dual - Pf CSP, AcNPV- 25 Dual - Pf AMAL, AcNPV-Dual - i
AcNPAB Duih2H5 NI HAGhe QNS IDga PEARSASE ARRIARE Tl 9%23 ¢ of being the

ACNPV'CAB Nﬂéﬁ%lefA@ﬁ@“@f%&f“ﬂ@fﬂ?%@e A%NBMYD%&|aHbM&ﬁmBV1f@§F§@64 gene,
Dual - H1N1/ e, AcNPV- Dual - AcNPV- CP- HA1/ NC99, AcNPV- CPH1IN1/ HAG,

ACNPV- CPaHYM&AFmaanﬁtWL@VHM/ pAYcgpgotein gene, a type I human

immunodeficiency virus glycoprotein gene, a human respiratory
syncytial virus membrane glycoprotein gene, a type A influenza
20 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 gene.
4, The method according to claim 1, wherein the
vertebrate promoter capable of functioning in vertebrate is
25 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 la
promoter, an actin promoter, a ubiquitin promoter, an albumin
promoter and an MHC class II promoter.
30 5. The method according to claim 1, wherein 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.
6. The method according to claim 1, wherein the

35 immunogenic foreign gene is selected from any of a malaria



3014. A transfer vector conprising a structure in which a fusion gene
conprising at | east one gene encoding a protein capable of being a
conponent of a viral particle and at |east one i mmunogeni c foreign gene
were |inked downstream of the dual pronoters |inking one vertebrate
pronoter capable of functioning 35 in veytebrate and anot her bacul ovirus
pronoter has been -79- incorporated. 15. The transfer vector
aCCCrdingnthéhai@mlfhflﬂ§ﬁza0b&thged iantMaItmﬁﬁrqymusﬂanaoﬂﬁggnaiaISRRﬁ: one
protein 5 capabl e of bein &%ghe onent of the viral particle %s any o
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type | hUﬁBaslQﬁﬂﬂ@Qefuﬁien@va%mﬁgénglaﬁopcwtﬁnﬁnqyﬁyaa aehuhﬁantesplratory
syncytial virus nenbrane glycoprotein gene, a type A influenza xlrus
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protein gemrfsidnher $1dPI8X 14lkHS OQEY§QPé@E&i NegenendRd anbtugéMegene
hepatitis virus S protein gene. . The transfer vector according to

cl ai m 149raber Bi Bht decKieaktialsr-at e pronDter capabl e of functioning in

vertebrate is 35 sel %ﬁéeﬂeéﬁ&&nﬁ%ﬁln@ ¢Yt QREYGA! OV S dH P ML raBB £ SYA0
pronoter, a retrovirus pronoter, a netal |'ot hi onei n’ pronoter, a heat shock

protein peonorel$ %mfymi[ﬂﬂﬂﬂﬂﬁﬂSp6énggﬁéngE@mQﬁrHQgﬂHngHGé ppﬁﬁﬁier oh
actin pr ; ° I
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I pronn rans er vec o ding to claim 14, wherein the
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an influenza anti an M tuberculoz%g ant| en, a. SARS V|gus antigen, a
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8. A method of producing a recombinant baculovirus
comprising the steps of producing a transfer vector comprising a
structure in which a dual promoter and a fusion gene have been
incorporated, characterized in that the fusion gene comprising at

20 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 promoter linking one vertebrate
promoter capable of functioning in vertebrate and another
baculovirus promoter; co-transfecting the transfer vector and a

25 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
component of the viral particle is any of a baculovirus gp64 gene,

30 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 protein gene, a type B influenza virus
hemagglutinin protein gene, a herpes simplex virus glycoprotein

35 gene and a murine hepatitis virus S protein gene.



-80- wth a cytokine. 19. The transfer vector according to claim
14 which is any of pDual - Hsp65- gp64, pDual - PbCSP- gp64, pDual - HLN1/ HAl- gp64,
5 pDual - PbTRAMP- gp64, pDual - PbAMA1D123- gp64, pDual - PbMSP119- gp64,
pDual - Pf CSP- gp64, pDual - Pf AMAL- gp64, pr | - Pf s25- gp64,

pDual - H5N1/ HA1- gp64, pDual - SARS/ S- gp64, ECP H1N1/ HAl- gp64,

pCAP- HLIN1/ HAl1- gp64, pCU HLN1/ HAl- gp64, pDual - HLN1/ M2- gp64,
pDual - HLN1/ NAe- gp64, pDual - Me-gp64, pCP-HAL1/ NC99- 10 gp64,
pCP- HIN1/ HAC gn64, pCReHhbh&A2a gpdddiand qpClelhiNlpHAGThep3tn the 20. A

reconbi nant bacul ovi rus produced by the method, of producin he .recombi nant
bacul ovi rvﬁtﬁgEBFﬁi ﬁﬁ"’fl%g%fﬁa%&%ior?s%gnF%l‘i%.mg £ e eb%f&eTﬁg
reconmbi nafat) kaedl evbhUSnaceer di Bgtbvegd Bdv AL ronditelr, i anasy40f promoter,

ACNPV- Dual - Hsp65, AcNPV- Dual - PbCSP, AGNPV- Dual HLN1/ HA1, AcNPV- Dual - PhTRANP,
ACNP\A Dual TPHARKL B8 30T PRNERE Difa ST REP 1D | ORE NPVR ERfRP P cgp heat 3hot

ACNPV- Dual - PIA ASNEY: Duadng RS 320 AC NEY- Dugh BN HAL 1
AcNPV- Du |r-°§ﬁl%z%?° t AC NPV-GCg NG BAL S ACNPVS CAP. HIND HAL. &
ACNPV- CUPHDRPLRAL, aR0aPENP\RITRE L NS NP1 IAE KPY- BXM i1 /ATAE L OARNPY-

Dual - M2e, RV5-CE: HALL NGRS, c ANPVCR BENLLHAO,  AcNPV- CF- HIN1/ HA2 and
Ac NPV- CP-pI—Ié&EJ/ H,g\l- \I}p39. c 22.1C§rphar maceuti cal conposition conprising

t he reconbi nantllbaculTbei meshadceesedPiind td @lmiz0Ber wReredg2herhe

phar maceuyt.i cal 0S5 1 ccordi Lm 2 | Si of
NPV it B BhoRRRe AL ATY ReRBUR CRRLTARE, R ptrent 2
Ac NPV- Duad1-0PfpeBRotAc NPY¥DUBE E Rf it e rAc NPY3BurkoRP 525, ACNPV-rCUmELRL, HAL,
AcNPV- Dual - HIN1/ MP, AcNPV- Dual - HLN1/ NAe, AcNPV- Dual - Me, 30
AcNPV- CP-%&g PNEBS? RERBYVETP: HLNL/ HAO, AcNPV- CP- HINL/ HA2 and
ACNPV- CP- HIN1/ HAL- vp3%e 2dtAophacsaceitig cal «deriposi t woaredmpthei ng t he
reconbi nant bacul Qvirus according to claim

FRY driuS

I né . ai 2% or 21 V\?erei N o t he
conposi t i‘GHYPSIERniSEEFBY eSS TTRPr aR%sAT 1 238 2y
inhalgti Qthtigen, 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, trypanosoma antigen, a leucocytozoon antigen alone, or a
fusion antigen of one selected from these antigen gene group with

20 a cytokine.

13. The method according to claim 8, wherein the
recombinant baculovirus is any of AcNPV-Dual-Hsp65, AcNPV-Dual-
PbCSP, AcNPV-Dual-HIN1/HAl, AcNPV-Dual-PbTRAMP, AcNPV-Dual-
PbAMA1D123, AcNPV-Dual-PbMSP1l:y, AcNPV-Dual-PfCSP, AcNPV-

25 Dual-PfAMAl, AcNPV-Dual-Pfs25, AcNPV-Dual-H5N1/HAl, AcNPV-Dual-
SARS/S, AcNPV-CP-H1N1/HA1l, AcNPV-CAP-HIN1/HAL,

ACNPV-CU-H1IN1/HAl, AcNPV-Dual-H1IN1/M2, AcCNPV-
Dual-H1N1/NAe, AcNPV-Dual-M2e, AcNPV-CP-HA1l/NC99, AcNPV-CP-
HIN1/HAO, AcNPV-CP-H1N1/HA2 and AcNPV-CP-H1N1/HAl-vp39.

30 14. 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 capable of functioning

35 in vertebrate and another baculovirus promoter has been



- 81- 25. A vaccine conprising any of AcNPV-Dual - HIN1/ HA1

AcNPV- CP- HIN1/ HA1, AcNPV- CAP- HLN1/ HA1l, AcNPV- Dual - Pf CSP,

AcNPV- Dual - Pf AMAL1, AcNPV-Dual - Pf s25, AcNPV- CU- HLN1/ HA1, AcNPV-Dual - HIN1/ M2,

AcNPV- Dual - HLN1/ NAe, 5 AcNPV-Dual - M2e, AcNPV- CP- HA1/ NC99,

ACNPV—CP—HINI/HACZ ACNPV- CPHLINL/ HA2 and7 AcNPV- CP- HIN1/ HA1- vp39 as an active

i ngredi ent. 26. The vacci ne according to claim?25, wherein the

vaccine is adm nistered intranuscularly, intranasally or by 10 inhal ati on.

27. A therq&eutigﬁg& preventive agent for influenza virus infection,

conpri si hNGCATRIPR &l - HIN1/ HAL, AcNPV- CP- HIN1/ HA1, AcNPV- CAP- HIN1/ HA1,

ﬁcmﬁx-gﬂa:-ﬁzﬁff, AcNRY- i ta] FfAMAEc t At NRYe Budl ndPf 52 551 sAoNPY, CU- HIN1/ HAL, 15
cNPV- Dua| - M2, AcCNPV- Dual - HIN1/ NAe, AcNPV- | - MRe, AcNPVCP- HA1/ NC99,

AGNPV- CFCPARG? VI 2566 NPV LB ERE  PEBS ariF MO CPLLERE | REC VPSS S an act i ve

i ngredi eBtpable of bein@&hellempbaeapedt | thorvifaaveatricvelagentadprof a

i nfluenza virus infection according to_claim27, wherein thfyg ent_ is 20

adni ni st erEELP R FEMERAA &eP¢, PnVRAREYETT S EAUY Sith JratF of. roteihg A

vaccine fopoingl a s REEELEER: c CONDY isi MG ebrote] ,
Ac NPV- Dugl CHANL/ 1, AcNPV- cp- HLN1/ H_AT,: Ac NPV- CAP- %%XNIE/ E/lﬁ, ém gener 2
Ac NPV- Dubhmph GSPsp ieaNPEYDSAMCPEARRAL Y 1 AeNPvaRRE anss Sy CORERPYI UL RN /3HAL,

A il 5 I S R IR 0 it e

AcNPV- CP- - HLNL1/ ACNPV-CP- HIN1/'HA2 and
AcNP\3 CPiHfNI¢Hd -wip3% deraysdutineni pyeeeliergene, a herpes3gimghex vacci ne

for influenza virus infecti a i i.m.29, i i
s 1 SPREE, RIS RS ARl AR g B et 1S
gene.

16. The transfer vector according to claim 14, wherein
the vertebrate promoter capable of functioning in vertebrate is
15 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 ubiquitin promoter, an albumin
promoter and an MHC class II promoter.
20 17. The transfer vector according to claim 14, wherein
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 gpb4 promoter.
18. The transfer vector according to claim 14, wherein
25 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
virus antigen, an HIV antigen, an HCV antigen, a leishmania
antigen, a trypanosoma antigen, a leucocytozoon antigen alone, or

30 a fusion antigen of one selected from these antigen gene group
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with a cytokine.

19. The transfer vector according to claim 14 which is
any of pDual-Hsp65-gp64, pDual-PbCSP-gp64, pDual-HIN1/HAl-gp64,
pDual-PbTRAMP-gp64, pDual-PbAMA1D123-gp64, pDual-

PbMSPl.9-gp64, pDual-PfCSP-gp64, pDual-PfAMAl-gp64, pDual-Pfs25-
gp64, pbDual-H5N1/HAl-gp64, pDual-SARS/S-gp64, pCP-HIN1/HAl-gp64,
pPCAP-HIN1/HAl-gp64, pCU-HIN1l/HAl-gp64, pDual-

H1N1/M2-gp64, pDual-HIN1/NAe-gp64, pDual-M2e-gp64, pCP-HA1l/NC99-
gp64, pCP-HIN1/HAO-gp64, pCP-HIN1/HA2-gp64 and pCP-HIN1/HAl-vp39.

20. A recombinant baculovirus produced by the method of
producing the recombinant baculovirus according to any of claims
8 to 13.

21. The recombinant baculovirus according to claim 20
which is any of AcNPV-Dual-Hsp65, AcNPV-Dual-PbCSP, AcNPV-Dual-
HIN1/HAl, AcNPV-Dual-PbTRAMP, AcNPV-Dual-PbAMA1D123, AcNPV-Dual-
PbMSP1li9, AcNPV-Dual-PfCSP, AcNPV-Dual-PfAMAl, AcNPV-Dual-

Pfs25, AcNPV-Dual-H5N1/HAl, AcNPV-Dual-SARS/S,

AcCNPV-CP-HIN1/HAl, AcNPV-CAP-HIN1/HAl, AcNPV-CU-HIN1/HA1,
AcNPV-Dual-HIN1/M2, AcNPV-Dual-HIN1/NAe, AcCNPV-

Dual-M2e, AcCNPV-CP-HA1/NC99, AcNPV-CP-HIN1/HAO, AcNPV-CP-HIN1/HA2
and AcNPV-CP-HIN1/HAl-vp39.

22. A pharmaceutical composition comprising the
recombinant baculovirus according to claim 20 or 21.

23. The pharmaceutical composition according to claim
22, comprising any of AcNPV-Dual-HIN1/HAIL,

ACNPV-CP-HIN1/HAl, AcNPV-CAP-HIN1/HAl, AcNPV-Dual-PfCSP, AcCNPV-
Dual-PfAMAl, AcNPV-Dual-Pfs25, AcNPV-CU-H1N1/HA1L,
AcNPV-Dual-HIN1/M2, AcNPV-Dual-H1N1/NAe, AcNPV-Dual-MZe,
AcCNPV~CP-HA1/NC99, AcNPV-CP-HIN1/HAO, AcNPV-CP-HIN1/HA2 and
AcCNPV-CP-H1IN1/HAl-vp39.

24. A pharmaceutical composition comprising the
recombinant baculovirus according to claim 20 or 21, wherein
the composition is administered intramuscularly, intranasally or

by inhalation.
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25. A vaccine comprising any of AcNPV-Dual-H1IN1/HAIL,
AcCNPV-CP-HIN1/HAl, AcNPV-CAP-HIN1/HAl, AcNPV-Dual-
PfCSP, AcNPV-Dual-PfAMAl, AcNPV-Dual-Pfs25, AcNPV-CU-HIN1/HAL,
AcNPV-Dual-H1N1/M2, AcNPV-Dual-HIN1/NAe,
AcNPV-Dual-M2e, AcCNPV-CP-HA1l/NC99, AcNPV-CP-HIN1/HAQ, AcCNPV-CP-
HIN1/HA2 and AcNPV-CP-HIN1/HAl-vp39 as
an active ingredient.

26. The vaccine according to claim 25, wherein the
vaccine is administered intramuscularly, intranasally or by

inhalation.

27. A therapeutic or preventive agent for influenza virus

infection, comprising AcNPV-Dual-HIN1/HAl, AcNPV-

CP-HIN1/HAl, AcNPV-CAP-HIN1/HAl, AcNPV-Dual-PfCSP, AcNPV-Dual-
PfAMAl, AcNPV-Dual-Pfs25, AcNPV-CU-H1N1/HAL,
AcNPV-Dual-HIN1/M2, AcNPV-Dual-H1N1/NAe, AcNPV-Dual-M2e, AcNPV-
CP-HA1/NC99, AcCNPV-CP-HIN1/HAO, AcNPV-CP-HIN1/HA2 and AcNPV-CP-
HIN1/HAl1-vp39 as an active ingredient.

28. The therapeutic or preventive agent for influenza
virus infection according to claim 27, wherein the agent is
administered intramuscularly, intranasally or by inhalation.

29. A vaccine for influenza virus infection, comprising
any of AcNPV-Dual-HIN1/HAL, AcNPV-CP-HIN1/HAZ,
ACNPV-CAP-HIN1/HAl, AcNPV-Dual-PfCSP, AcNPV-Dual-PfAMAl, AcCNPV-
Dual-Pfs25, AcNPV-CU-HIN1/HAl, AcNPV-Dual-

H1N1/M2, AcNPV-Dual-H1N1/NAe, AcNPV-Dual-M2e, AcNPV-CP-HA1l/NC99,
ACNPV-CP-H1N1/HAO, AcNPV-CP-HIN1/HA2 and AcNPV-CP-HIN1/HAl-vp39
as an active ingredient.

30. The vaccine for influenza virus infection according
to claim 29, wherein the agent is administered intramuscularly,

intranasally or by inhalation.



