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WD 2007/ 129984PCT/ SG2006/ 000117 - 1 - Bi onol ecul e
Surface Display and Uses Thereof Technical Field The
present invention relates generally to bionolecul e

Wt Be84di spl ay systens, with 5 particul ar PCT/SG2006/000117

application to display of qppprane gl ycoproteins as
vaccines. In particular, the present invention

rel ates to nethods, vaccines, inmunol ogica

conposi t Biomaletwkiet Sufrface isplay and/ Usesr Thenrgbfig
avian influenza, and to associ ated net hods for

nodul ating an i nmune response to avian influenza
virus. Mre particul arl echiagedlgs@nt i nvention
rehgtes t o .met hods,. vacci nes, inmmunol ogi cal

co

BETBFE RV ARHED kFlpies g@%ﬂfﬁhfetathiﬁgolsﬁap sctmecliait gtems, with
Pt %F%lédéﬁ&%%@dﬁkﬁ@y bﬁﬁﬁgﬁ{bﬁ@ WcbptSieit ¥ vhQines. In particular, the

aSSOC| at e net hods f'or nodu _atl ng an I nune res_p_o Se

nresegt uxpHiopgRlttes o ipthads) Yrepines, winmysoloigekepanpsidions and kits for
538 A5 HERERnK ok ihndhe) AT E@RfuOR LN -
infecti ousﬂgi sea go lgiﬁ]# s§’t gttg'ags'%? tcauétggﬁsg@r{%?gglamgan
Immge gespensgfio ehien inffueneavirnsy Moospari¢ulary, tksprasest invention relates

he 8§ j . . dj whi.ch can .
th AR, Jafie, BHARAROLEY bk Bobln e IR Tor 4OLRD afPH proventing
straighil§NT evitma giflmeszaavidis apl @ agsdoddiad mpabiofenestuiating an immuone.
L lFJétti ng..i RrRBVELE £ idem cs. Fi fteen | ubtypes of
PR IR PR A4 R nf ect birds, thus

provi di ng an extensive reservoir of influenza viruses

within bird popul ations, | articul ar, because 20
mgratory birds are nat EF’SPQ"{}J’U gﬁrstt ant to infection,

t hayiaprinfidies 8irlo iR lsighedaar whadwidd BEcions BReRb Rebirds that is
bi rg go%gtl ons g chBﬁ\s domest | chg,oultry whi ch are )

e ¢ (YR 4 jiraigs € gleil wEd VBt ddhpieds a5 thaaghigiope susceptible to
theldpdeadeN QN 280 Abdit QUtDIBRKS Ydngtie FRLOY illness to 2 highly

pat hogeni ¢ form have been caused By 1 nfluenza A
conipgigesangrapidiyipisbratheecasss, Frultogan severaeridsmicnf ect ed

I A3 bt ARS U B Olird s EROkRAD o SBASEHI! ARK Srovias
are standard 25 pr oceélur es ai med at 0pr evef}??dr?@ﬂ?% viding an
CElsRE ¥ raservalyi e rinflpgnze enaesy within, birbwendationsubhparticular, because

RN Gird@l e @Jgfué&ai ¥es 86 qgfel@’éfox% nﬁﬁ?ﬁh i&)%&%eg 2, %{)rt%lt vector for

_COI’]_t agl OUSI’]GS$, e .O transm ssi
irfeetion| ot gthef birflepapivlationp sudi de dsfmastis poatigr alhidhosts, particularly

. . oqic Lol l, in.ter of .
N L -
faytn lgive Heen dansel37inflverto dgvikeagyof ubiypkbNi aad HAi n of

F Rt SRR ol Rt BB SBhd PO stndacd

plwcedinss, aiefedwitoprcSertingdthe Tiirandi of @aciah GRfig@izAcHied Howleker, such

an _epi dem in .Hon 's popl tr opul ati on of o
OB SR AL Y AR PR e or OSSP, bapgrmission and
lohgritdhe stabilitP oL ele Vikus2B8A9d€ 2898 ChallrglaigRs taldhey sl§AtDry a heavy

Furt her cases ogmh;gman infection wyth avian influenza

SRPPPHY RH VR IHBR AT BHE SPDisEpiRtaRBTISh MegReT dndglestruction of birds.
| 16 1 90l MO SApeK Ve, Ry TSI U StraiYlo® b B ARENSAWIAR jurthPed directly from

addition, nore . . . :
birds to humans, causing severe respiratory disease in 18 humans, of whom 6 died. This

infection coincided with an epidemic in Hong Kong’s pouliry population of avian
mfluenza virus caused by the same strain. A further outbreak in 2003 caused 2 cases and
1 death. Further cases of human infection with avian influenza virus have been observed

in several countries including the Netherlands, Vietnam and China. In ‘addition, more
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- 2 - recent outbreaks of birds infected with the
H5N1 strai n have been reported in eastern Europe and
particul arly Turkey. 115N1 is of particular
concern because it-nutates rapidly and is adept at
acquiring genes fromviruses24 nfecting other aninal
species. In addition, isolates fromH5NL have s high
pat hogeni city and can cause _severe di.sease, in hu

&ceﬂ&ﬁhmakswfﬁgrdsnﬁ@éteﬂ orithethsr §raiy daye peegrep m castern
0 days r and in faeces, thereby
SHOPF g‘i‘%ﬁrﬁaﬁ?&?ﬁgyspr ead at live poultry markets
an G150y 6 6F prficularbéandem becaus©iftrautaigh rapklly @nd As adapt at acquiring
progreSS|on 0 nan |nfec
Boves Gom res (ESGRB e i obcits H 2iftion V10 o SONI bave
Hg%%:ﬁﬁﬁanﬁﬁf&Hd@ﬁneaﬁehewwséﬂw&mnn&mmmnsﬂhabmﬁn@waauﬁaiwm

et 5 ) g el

,%@é%ﬁ% b&ﬂﬁ?&ﬂé&é&éﬁ bﬁmﬁ mnth parti cul ar
pplicatl such systerrB to dis 'a%gf nbr ane
- gl YPutmpom thei digicak progesssioibef W%H—I%F‘EQPU Wé@%‘fﬁ’zam

lnvenfgﬁ relda B9k BRY SoméAF G Scan! BE B0 FHolttreatment
and or. eating and/or preventing

aid Wmﬁomrﬂdollmnzhmtammsto assom ated nethods for

| t t |
L Sy A STORA B G g s, s
%ﬁpﬁ)‘?{s yHERS 3@&1‘1 {}ﬁrtgiﬂﬁl@plhcﬁﬁom of auﬂoky;s‘p:ap:t foddisplay of membrane
erein sai d method_conpr ns n
Y2 caaf Iﬂ§)3p gf)ets?n& d v thIl 1%iatiés & %Jethods

glyepeoteing casd Vé‘?%’%f'&
HosihiBad ahd kﬂh&bﬁhﬂaﬁ:ﬁ:@l dldlor preventing avian

gaCUIB%VI rus e pr ESSI on vect or COl:PrI ses an |

el
infloeaeand rto rasedviated gpRshods iRy aing 7. lmmme response to avian

" influenza virus.

Summary of the Invention

Disclosed is a method 7
for presenting or displaying a polypeptide, wherein said method comprises:

(a) msertmg a mcleic acid encoding said polypeptide into a baculov;rus
expression vector, wherein said baculovirus expresmon vector compnses an iel promoter
from Wh1te spot mdrome Virus; ' '

' (b) transfecting at least one host cell with said expression vector; and

(c) expressing said polypephde from said expression vector

wherein said polypeptide is presented or displayed on the surface membrane of a

baculovirus.

\ Dlsclosed is a system for presenting or displaying a polypeptlde wherein said system comprises:

(a) i imcleic acid encodmg said polypephde inserted inte a baculovirus

exprwmon vector, wherein said baculovirus expression vector comprises an fef promoter

from white spot syndrome Virus; -
® means for transfecting at least one host cell with said expressxon vector; and

(¢) means for expressing said polypept:de from said expresmon vector



(b) transfecting at | east one host cell with said
expressi on vector, and (c) expressing said

~ pol ypeptide fromsaid expression vector wherein said

| oF'DIHPIEﬁe% EBSEPTSTSION SYFH{O8 PP

pol ypeptide is presented or displayed on the surface
menbr ane of a-baculovirus. Dsclosed is a systemfor
presenting or displaying a pol ypeptide, wherein said
system conprises: 30(a) a nucleic_ acid encoding said _
pelhypipsiidepdlymetideds  pressoted I9acHitpbvEd 8 EiepFadis gRenbrane of a
vg wherei n sai d bacul oviras expression vector

ﬁﬁ$V§3§ an id / promoter fromwhite spot syndrome
virus; (b) nEans for transfecting at |east one host
cell with s e% {e25|on vector, and (c) neans for

expr es “ﬁlj’s df oo I¢}

Epti de from sai d expreSS| 0 ted
.veht treatmenBor prabentionrofsa Wﬁ%@i%@f ersith pEd éﬂﬁeéﬁ is associa

i spl aved on t he. clo:
Vgig} %gmfaeg%ﬁ virds, Sird h G daﬁ‘é § chinprises an expression vector

'S a vacm or the treatnent
Orcomfpﬁ.b‘:ﬂgta anclefc acidi aeoding |anhamaggb}1mt pephides 8ich gt g use said

di,seas a il.ated 5 wt hiect.
Vi 553’ \Eﬁ%?‘%lﬁ @eﬁe&/\h’é ne co%r%ﬁésc{egrllﬁlgﬁagu ’
expreSS|on vector conprising a nucleic acid encoding

a hemaggl ut i g SHEB: thd \Rhimlef otiF&veidh 6F a disease in a subject, wherein
hemidy T’Pﬁ‘ft%erele IlP“(’:fgegi%’svacexprressed by said expression

V4l Qiseladt ssahﬁoemﬁemm an avian mﬂnmmm@eﬂ whergipgsaid vaccine

is provided a-vaccine for th gc lenBbBHME M hétbgglutinin
e|n sal | sease i S

Side Aol thitl fh as sald demagghutinim peptide ris SXPraPRE d\hyesaid Fxpression

o vaccine Conpri ses
cYPRIN 187G SHbJﬁ%nB'E‘F'?ma%ﬂgg@é&o A ng ac%gﬁsgg?g s expression

15

pe&itbrde, such that in use sai d hemaggl utii ni n peptide
IS ex ressed by said r.ession.vector in said S
subj subiprt ey pet Bé‘x ELE PSRt o conprises a

bacu I'I‘PM 'a{lﬁﬁ HENBRASHRA M8 H5N1 subtype of avian influenza virus.

~ The expression vector may comprise a baculovirus expression vector. The baculovirus
expression vector may be pseudotyped with a vesicular stomatitis virus glycoprotein. -
The expresﬂon vector may further comprise a promoter. The promoter may ccmpnse

an iel promoter from white spot syndrome virus. The promoter may be operably linked to

the nucleic acid encodmg an anhgemc peptide.
 The hemagglutmm peptide may -comprise an amino acid sequence denved from an
H5N1 subtype of avian influenza vizus.
In a second aspect, there is provided a vaccine for
the treatment or prevention of a disease in a subject, wherein said disease is associated
with an avian influenza virus, and wherein said vaccine compnses an expression vector
comprising:
(® anucleic acid encodlng a hemagglutinin peptide; and
_ (b) an iel promoter from white spot syndrome virus operably linked 10 the
mucleic acid encoding a hemagglhutinin peptide
such that in use said hemagglutinin peptide is expressed by said expression vector n

‘said subject.
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The subject may be human, avian or porcine. The avian
i nfl uenza virus may be an H5N1 subtype of avian

i nfluenza virus. 10The expression vector may conprise
a bacul ovi rus expession vestor. The bacul ovirus
expression vector may be pseudotyped with a vesicul ar
stomatitis virus glycoprotein. . The expression
vectl8r thitdaspest theeg s povded yeexarepi®not er . The pronot er

woﬁwdéﬁi@%gr%ﬁoarve&eﬁmﬁ&m whi te spot syndrone
virus. The pronmdoter may be operably linked to the

nudkkei ¢ asndeisracitienrgdiag ampatiggeis pedtisepandde. 15The

henmagl UL j Bin. nept . . . _
segggncg&%%?iegﬁgkggﬁfgﬁxﬁg%%agtﬁﬁypef€¥ avﬁgﬁagy]uﬁﬁdtothe
eldicerid anaddingsan dnigenis pemiidd aspect, there is :
provyided a..vaccine for.. the.tre nt .aqr .prevention ..

b WL gL Afipele, hide coptdscf hOERe Mgl SN Ak L Miprising an
@anino atidtseghentd dertvredditniom HANE sevige of iavidas infRiefzaigrei n

sai d_vaccjne coppri.ses .an, expressi on vect 0

o ordp B i ASpeE TR R B B ER Ty e b Rlin above for use
hie nfegtataicnndriprgvefitidnde » daewde in a sulfjk, an tel pronoter
fromwhite spot syndrone virus operably linked to the

nucl ei ¢ acid encodi ng a hemaggl uti nin peptide such
that in-use said hemagglutinin peptide is expressed

- by said expression vector in 25said subject. - In

a third aspect, there is provided an expression
vector, wherein said expression vector conprises:

(a) a nucleic acid encoding an antigenic peptide; and
(b) an iel pronoter fromwhite spot syndrone virus
operably linked to the '

&
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30 nucleic acid encoding an antigenic peptide
wherein said antigenic peptide conprises a
hemaggl uti nin peptide conprising an am no acid

- sequence derived froman H5N1 subtype of avian

influenza virus. In a fourth4aspect, there is

provided the expressi on vector as defined above for

use in the treatment or_ prevention of a disease ip a .
m}nla;ean baid disedse-isvdssocidted wathdmardanidneazagrsFuchdgat m use said

an av nf | u sai d
&ﬁqgeﬂjé:rﬂegh%elﬁﬁqggsﬁeg %i%pggs&gsgl %1;%? gl} g xdpgr&]ejs stleon
vector in said subject. In a fifth aspec there is fined above.
pr ovi fifddaspedysixire Sgirdvided mpest s¢LhepmpREng F&%SF’BH VEFEE pjetined above.
as defined above. In a sixth aspect, there is

pr OYﬁgﬁgtth%sI{E@t[T?@&lﬂ%b:@ﬁldf‘dﬁm:‘l S|t ng ?n . 3
|mTunopo entlati ng agen se eC elaﬁg{ﬁo gﬁg{tjﬁﬁggroupconsmg
SR ERShOR déﬁﬁet&uboaﬁ ﬂﬂeﬁpree@itbn abores dafinthaboloatthaleist cell as

as defined above, t her th a arnac

SeFiseaant st vith & pETeraHioa Ra b aiTRE hiE Spient
conmposition nmay optlonally conpri-se an adjuvant

In a seventh aspect, there is provided a vaccine

C M icsinpositidremnax pptiesilycompttenn adivawk i ned above,

the host cell as defined above or the cgﬁpos ém;vmﬁﬁ
deflnpecveatbgvrect dierq in arovidedit YASHPS SYPPHTBS B T

A RARSEbTL, fhe %decgl@ bs dethar Bbve ¢ @iedotlpeting @s cileﬁned above
associ ated w an avi an influenza virus. Di sclosed

ﬁsﬂahw@nﬁnﬁﬁﬁﬁwﬂﬁﬁﬂﬁfaéﬁﬁ@ean i mune response,

e WAl B Delod Wiskiefcdith i SRt Infigedzn vius.

ubj ect “an effective amount of an inmunopotentiating

Bgﬁ&gd %%ln%ﬁlgg ?q fn{o mtg.gﬁn Q[n%pre%ﬁb@ ' »ﬁ{eieﬁgai@fmeihb@compnses administering to a

vaccl ne_as ove, the exp ressi as

LB Oy PBOUTY Fn YR T BG5S TS G & Spjgine o the vaceine as

G&H@O&b%; 08 c@Festlaf 1dowdasadeaied .abdde,abd ased! ias definpredbiawdor the composition as
gé %De treatment or prevention of a disease

LN @A Ped with an avian i nfluenza virus, wherein

sai d method conprises administering to a subject an

effective anount of an i mmunopotenti ating agent

sel ected fromthe group consisting of the vaccine as

def ned above, the expression vector as defined above,

the Dmsbﬁﬂehhnab0®eflned above or the conposition as

%{ %deaﬁlg)&\f %r prevention of a disease associated with an avian influenza virus,
wherein said method comprises administering fo a subject an effective amount of an

immunopotentlatmg agent selected from the group consisting of the vaccine as defined above,

the expression vector as defined above, the host cell as defined above or the composition as

defined above.

Disclosed is the use of the vaccine as defined above, the expression vectpr as defined above, thie host

cell as defined above or the composition as defined above for the modulation of an immurie response.
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Di sclosed is the use of the vaccine as defined above,
t he expression vector as defined above, the host cel
as defined above or the conposition as defined above
for the nodul ati on of an i mmune response. - 4a- In
an eighth aspect, there is proyv,ded the use of the
vacci ne as defined above, the expression vector as
defi ned above, the host cell as defined above or the

COmPASdifttRipas, thed is pasidRdoN asd o teheccie Bsddiatd iRve theaxpression
medi canent P '

or the nodul ati on, of .an i nrune response, .
| n veetofian Arfingd geave, the st eelliag dgfigs, ?‘i%%or_ttﬁlﬁewﬂg’@ﬂts@ﬁl #Hgtined above in
VagRinBuRsnlelh RRMcARAY fr tht RRISKRMOS & Bauie EkRinsasS '
defi ned above, the host cell as defined above or the
conposition as defined above for the manuf act ur e

of a nedicanent for the treatment of a di sease

associ at ed w n [ ' Vi g .

15 06 p Bififosttel, et Pl 8 bV udAE I, it abon® i expression

t neabr ssglefredmbeectht hoy cell idséad @bdva oaths odsjumsition as defined above for the

3 DA 5 T I LA P BBy it n i

vdnftienea giugef i ned above, the expression vector as

‘defi ned above, the host cell as defnmed above or the

conposi tion as defined above. Brief Description of

the Figures - The present invention will now be
described, by way of exanple only, with reference to
the follow ng figures. Figure 1. Construction and

production of reconbi nant bacul oviruses. (A
Schematic representation.of the genone of vAc-Bacni d,
VAc- HA, and vAc-G HA.- The desired VSV G or HA
expressi on cassettes were inserted within the

pol yhedrin | ocus through site-specific transposition
enpl oyi ng a Bac-to-Bac system (B) Syncytium
formation in Sf9 cells infected with vAc-G HA as
indicated by white arrow. |Inmages were captured at is
72 h post transduction. (C) One-step growth curves.
Each data point represents the nean val ue of three

i ndi vidual infections. SD cells were infected by

i ndividual virus with a MJ of O0.5. Fi gure 2.

- Characterization of HA displayed on the surface of -

bacul ovi rus vectors. (A) Menbrane-associ ati on of HA
in purified vAc-HA and vAc-G HA particles. Purified
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20 H5N1 virions served as a positive control. Lane 1,
purified vAc-Bacm d virions as negative control; |ane
2, purified-nucleocapsids fromvAo-G HA virions
treated with Triton X-100; | ane 3, conplete vAc-G HA
virions; lane 4, total cellular extracts from SD
cells infected wth vAc-G HA;, lane 5, total cellular

extiacts fromSD cells i cted wwth vAc-G HA; | ane
6, corpP&nth apeet thege § proy ‘{‘}ﬁ‘g Lfg’ﬁe 7, purified

nﬁh@'n? &Q%&% 6)8 f)re? ea@n HAube Owﬁerélﬁ%ﬂd‘%ﬁseﬁéé i8 associated with

Triton rane-.a

soci at| 0 /
(i Pviangigiivenga warﬁimﬁir?fp &yd 1&&?5@“?3 Belara podelh above, the
SAPRLESH AStdr s (W¥ined (fbbve;BRERGE Vsl Babidfmed aBdve Writhe 8dmposition as
HA- di spl ayi ng bacul oviruses. The henaggl uti narion
tqefiagd ahg¥e- det er m ned using serial twofold dilutions
of purified vAc-G HA particles and a 0.5% suspensi on
of chicken erythrocytes per test well with a starting

dil uti on of 1:2. 3@HefHDeecrptidndf tirdFigBesTr ansduct i on
l's welt

t ene by VvAc- 1 ce
©r AR i oA LoD gRy S, B Ie, Sy s referemoe
tt@ﬁlecf@ﬂ&%ng’ﬁ eglxed for an I FA test or harvested for -
Western bl ot "anal ysis. (A). Flugrescence_ m crographs

of Figane b censtretiameind aroduistions of Tecqmpalinint RapdQyiriges. (A) Schemahc
E'%!res%ﬁt%ﬁbx; o %tﬂ@g&%ﬂwe% v{i@tﬂ @%gz AR WS P Qﬂ'Arbt-GII-@A The desired

Ssitirve Tl uoreScent cel fl uorescence si
\A&V deve ke dxmasssivg @5seites wetecigsdried orithie s polyh Iocus through

ShEBraGe Ve o ot toabotiE Sl dmaton in

GE cdlstigfetied withf vAIAGHIDA e tiditataitscuhitarcmy .| Imaghs waghcaptured at
t h anti

T R (O3 SHRer Ao e Bt R T e oo mean

Falup OF |ﬂ§rb@§hdﬂ‘ﬁﬁﬂal\ihfebﬁlﬁﬁ. 88 §lis ividre/ hfeed bPlindiviGhal virus with a2 =

&@nt ification of the HA nol ecul e displayed on
virions through antigen capture ELISA

Puri f l*%%—é 8.t e i SYESE T GfEspyEld 8n fHéﬂs@Efam baculovirus vectors.

antib were used as detector and_captu

ﬁin)tM@@bra@g-asso@@Be% of e ip puridied yacdls apd Vﬂ‘?@ -G-5l Ay particles. Purified
B8R Aibdndbd e ds a’?im‘gos‘i’lfv%t Edcol\earR | AYkal PAc-Bacmid virions as

construct a stand quantification curve as shown.

Mggtive cantrqlAlanAr, i pyeified nml@ows@s @mmnn\éo@ HA viigpsdiggted with

?ﬁmﬁé‘};ﬁ@ 14 rtr c’\gﬁle‘{‘\"&}&v\fg ?oq%{\ ro rﬁ ‘ce JZ’ a%%%‘%gﬁom S

talls iimfeeted wﬁhmﬁm&mmanafmmtal selhﬂmmtrwm Eom3D-dHe mifetted with

d d d ELB
VACHR; 19005, GrRPIEE A HA Vo e T Bl BFE Brcttacail from vac-
HACGviSsky i@é?&‘ﬁdﬁ) x dme'I&i&ﬂal t KEHIOt fabpnbﬁxbm&aﬁﬁ)mhndﬂoﬁit\ﬂsm €din purified
sera er um lter or mce nmunj z . .
artighs. [pmes; %mr%ﬂlgﬁanséér@ﬁ%gs %@5 ﬁabﬁﬁﬁ%ggluﬁnaﬂon
vﬁyto\ﬁ’quRL it b1V irBeY. aI'hth&hHg%hﬁmaﬁéB titer was determined

Anti‘geni ¢ anal ysis of HA-dl spl é acul.ovi ruses.

wieofd dilutienssofguailiedide-Grith anisieniead pyP-S% suspeasion of
d H5NI/ PR8,
dhfﬂggﬁk?ﬁgé%jt& &)\éfgeg%éﬂ\mt}ﬁ%%_tﬂﬁx ¢ diRB6L bY Bbe

I vi dual | Pool ed serum sanpl es
f r omEiguoie 3y (zhhmd/@r) & m@éu@wnwf the HAs end bhvderG-Hite IDCK or DE-
ot {
15 Bt SRR W DR LORACRRMOT of 100, 38K 1550 by bl preve ixed
fercaraIFA Bt of hm%d fon WV estant bl mﬁdy.éis) i{Ap Famyestence tnierographs of

Bt et CBUs i AL L B A Sy gprapt antbody:

Adtdwi bt ibf pEEiv flildtedcbt il The FlaGbdcaiconsigadl, watshﬁatected using
two-fol d serlal dilutions from 10 to 640 wer

inertRd Aivoregenare waicipseonyTt 20f heIMEr WA apttred Elyr?g dlgltal imaging
influenza virus at 2 x 103 TC1D50/ mL. The presence of
‘viral protein was nonitored by an I FA test with the

pol ycl onal anti-HAlI antibody. The neutralization

titer is expressed as the endpoint in the serial
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25 Definitions As used herein, the term
"“conprising" neans "including principally, but not
necessarily solely". Furthernore, variations of the

WORSA22Bénpri si ng", such as "conprise" and PCT/SG2006/000117

"conprises", have correspondd.ngly varied meani ngs.
- 30As used herein the terns "treating” and "treatnent”
refer to any and all uses which renedy a condition or

systeny: ORsDetoetéonent Hithin bath dtsnsdsiand Aellsofrangh oWesterndrotopssay with
aglﬁé 2P Serudl! Lgﬁajﬂ?r W@Kp{]eﬁﬁﬁptexﬁﬂt;nﬂﬁé 2 -laE&M extract; lane 3,

iorate or reverse the progression df a condition
rorifigd SEHASE “anomwt he rposititre siontibl. () yQpardifisation afiythedyA molecule

ever . u erein the te S ef '
SRR haprpe e Bkl ety Sl TSR] PG FeG fom
gmirtea Suigs sl e mhorardvmal atifbodn vegemsedons detagioniaatl tapture antibodies,
rovide the desir ffect. .Th t  \\D
BT D0 U er o ar sty Altes HRE hrorelt was gmplogd to construct
e;/ﬂtéddax\daqwnﬁﬁhmmﬁjveatsﬁmugj ect dependidng on
actqQrs. such as the.species [ reat ed, e .a
and Zﬁéﬁgﬁﬂ CA bR AR Vgﬁ%?é@% A gup §§3 i @%fMS) were
bR GRMAHY igBctbe with vA&ELRA, patitfesPTHol ulrdl mR@WI and C2) were
adm ni stered and the npde of,_adm nistratjon and

bei ng a t .
- igigcledpEh eqppl EOYEs PEPYICd G S PRTaId ariYe dps jadiRed antibody was

RARoted R EERNW Wih @_@ﬁpﬂé%n cod MR laptul OintABY. MR are expressed
case, an appropriate "effective anmount” na

be
cd S1eop oA RSEoBnGSRE 1610 Giheiphenry (BkBemm W tiee fasiop gpmgnized with
I . 3
PRSP IRAIL. 0 oy SISl iy
i nt eMigre ge b Antigeniedmlysisof & ipdisphammegdrodnyinsenditee groups of
i , N ani aat :
N e
aaf plAc-Bantid tindisiiualdy. IBockai sbrpol spmpies from wiatle lgrapewere tested by

058 oA AR 0 LR SHE Gt o TR iR A dessed

the peid elspandesgf halutihltddysenc ¢BY HI ngsayamid neuadizdiiomassay for the

wel] . as to natural l.y-occutri.n ino.. aci d pol rs. ..
DRGLe B BT TR ST T B0 Gl e & (he endpoint in
a"mx@ci}om’ @lh:ai@h &F safaehigRtetRilRhiHanges hllleymgaldi &) dalirgons from
cule coO rr.sin one .or ren eotl des, Or.an .
@rﬂsgnééﬁ ﬁ’@?ee‘a%’ﬁﬁ’gg‘{lﬂb?“ %q“fqulwataggﬁwst &E@b‘rqn’f%lwes drfiyegza virus at
ot oo 1L BBk hRsdNA 08 KirkRoRECH 8PIbARS @by an IFA test with the

conbi nati ons t her eof . Wthin the scope of the terms .
rolyiclonal gpti-HAL gniibedst (The neutrghigatiqnditer isexpressed @ dat sudgoint in the
<and diipkel. ei c aci d’ as used herein are fragnents and

vari ants thereof, including but not limted to

reverse conplinment and anti sense forns of

pol ynucl eoti des and nucl e'Pgﬁﬂﬁ'f(g‘g. 20 The term

"fragment" refers to a polynucleotide or polypeptide

sefpamed heneit, dineddes “‘Tomprising? ueeans ofinglyding principally, but not

ptu Of 3.4 -1 enqgt-h. protein. o n ™
nt%(gérg?r’fa%ﬂ%f&? %% “pol yp%%ﬂr%e%%ﬂléﬁ’? r éig rrtg%t {Vror%l; %8%%@%“@ , such as
“qmapﬂisteﬁahd/‘écobimises_j’l, baite @motspontdypglyrvacedmmeaningt.h t he

f uJ\'s hlse%r}ggrgm %69 %e%lng'"treaﬁng" and “trestment” refer to any and all uses which
remedy a condition or symptoms, prevent the establishment of 2 condition or disease, or
otherwise prevent, hinder, retard, ameliorate or reverse the progressioxi of a condition or
dise'_clse or other undesirable symptoms in any way whatsoever.

As used herein the term "effective amount” includes within its meaning a non-toxic

but sufficient amount of an agent or compound to provide the desired effect. The exact
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The term "variant" as used herein refers to
substantially simlar sequences. Cenerally, 25
nucl ei c acid sequence variants nay encode

WOz8I 3898t i des whi ch possess qualitative bi ol F&GTE&2006/000117

activity in common. Cenerallpy, polypeptide sequence

variants may al so possess qualitative biol ogica

activity in comon. Further, these pol ypeptide

ak fRaEirod IR NSy g shbied Wt subjest [deppuling gu,fagers, such as the
0 0 0 () 0 0 e 9 0 .

BB R b R e ol ranifon X e 2ReCRO Rty of the

qpoflifipe preinge tneatpd. el padicalanl aggale beingihwsiaiisterdse apérthe mode of

y " [ k IS ri.vatiyve :

sof B o CRETOrT) TR AP 0P IO PerBP o Bl Seffecive

apenpt’l SEsveaddi ol omy gebretchen aor agrbwiate Jeffectivef ampemt” may be

nor e, am no, agi ds ch.that th eptide .

BlorPict o ThPedtfisaRy a1 e B ol S Ml Rk RBmentyiion,

pohypegtli Herefn; othewhérals Mpoliseptide’t, viabptiddDand "protein” are used

.20071129984PC115x20061000117 - 8 - .,AS d in, .
iFpRhaElY & reiec OROVREL 8 e dietd it SRCS fetpenly variants,

a e budRASr 1@ 1 dr | Hoyn S6HukS thefoad! THS, @iese ftertnsndlyeb6th to amino
acid fragment. to which it is operably |inked, tn,a
agid) polymers dp | Wiilp Ong 05 RS HNQ PEIICTTFIAYFS; i 4 symietic mon-naturally
R ORHAX b defie stiteRQNdheni4E Al SPhe of b chiedpBnddBe naturally occurring
under stood that an expression vector that conprises a
apremestiGes wsllastq miwaHEvertingympe asidpolyaghi d,
bagl GEdIQRAAY e RAAD I ChuckdBEE dyr HidIE 231D wASRRI I ReRhangeably

genom c figment, or other nucleic acid capabl e of

anddedigiatd smgokesdleompeiping oas Phgrorerusiaskider g5 aDnAgdniclgatide, or a
f%g%e.ﬁtstﬁ&%ﬁ i%cgded(gﬂ%glﬁtglﬁ)ﬁ ’higntﬂigﬁ HPRNA Ipxr %ﬁ% @%&é{ﬁdﬁigr dq:,ombinations

e term "opera
thee¢adr s to transcriptional and translational

r tery pol I | ¢ hat it N 1
P, B S BB el MR R BREF golppucieonide
agdl Chudeimanid® ras swed hérbat are Hegpehty rmed vadbmis éhdreof, including but not

h%‘égeg%?(; %eirvgﬁ(g% ?(?r?lﬁlél%?fgtra%g !aﬁt?sgeﬁ%eit fé%né ?%quﬁglsiggﬁge%and nué%i‘c acids.
t raEpseh firagnalt” refultabgojynacgoghcapobfpeptidestgneree that encodes

gene,. including the TATA.bo ipitiator el enent,
AIEHly D&t AoGORBITY Of EdulionEd PIOIR (Y pificorn terms of the
pbptpiiie] B8 frapmtht @by PbdsbR fna@dtid biolhglcal &EWIREOEMImon with the
ﬁﬁg?nents whi ch 15 alter gene expression in response
Betharrei®ent al and/ or external stimuli, or in a

t i BisiRrr® POSIahi Cas BB Bérein!rBfet S sﬁl&ﬁaﬁﬁi’fdﬁﬁ Gkt %bquehdt8. Generally,
term"pronote? is also used to describe a

npRleisnBIf AFEUCOSY nFBRtscigY  gRiio wolpPRiiies ewhigh possess qualitative
iS4 YA bR b&Bﬁb&lUé_@ﬁéﬁﬂﬁgBﬂ%@ﬁtﬁ% sQfueRONARGERR thdiBulso possess
- expression’of a nucleic aci I"'ecule"to which it’is .
qugdriits Biologisrleactivilrdnwieierere Awoliess thesp opbipaetidexgagence variants
i3 Aadd Gk Ralhy sOsRCS AT GRE. 65| A, 7301, UROE BV, 06, 005, 96%, 97%,

i ncl'udes any virus ‘causing or suspécted of ‘causing’a
98wt dequangbjidentity. i ncl udi ng but not linmted to

avi. a ROY.Ci.N t_h n .4 In particul ar, « ”»

" AR QoMU Re R dngbf UL, B oo, “andlosne
nieafid aipsiypeptitle sudich is eldediatyebithendiscldsedipbygeptales ywidchderivative

and .al | bt ypes,.of avi.ap i.nfl yenza virus, .includin
opprises i ISR LB PBEORS” (R Op SRYF ALP BpiSRy S that the
paRgepilfibi2}tainn dutdfartially e pafet fuscHoarashi{fdNddtive popepS@dfrom which
.herein, the phrase "di sease associated with an avi an

i3 8¢%hAza virus" nmeans any di sease, disease state or

di sorder caused by or associated with an avi an

i nfluenza virus. As used herein, the term

"nmodul ating" when used in relation to an i mmune

response 30 neans increasing or decreasing, either

directly or indirectly, an inmmune response agai nst an
antigen.
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Best Mbde of Perform ng the Invention The
i nventors have devel oped a bi onol ecul e surface
di splay system wth particular 35 application to

WOi087128384 of nmenbr ane gl ycoprotei ns as vacci n@€T/8G3006/660117

particular, the inventors

2007/ 129984PCT/ SG2006/ 000117 - 9 - have denonstr at ed

the application of a bacul ovirus expression system as

anAi; ﬁiﬁdf}iei‘émil_,ghé pageBtpragiinnattor Ninkatenzaucldic usd that hmsgthe ability

VB S L 5 Sk R PERR 2R 980l oot o

cem-‘ﬂ% adkpRksibAMRGemd OVEA Nthe \bohikkt GEARY pRgedtAnpérdlos) n: is to be

on the surface of_ reconbi nant bacuIOV|rus %P% ﬂ” b

upnkrstpRd tyat an PEIESSIPN YEEIRT H1ak CURRESS A PEYSE ﬂég% d herein may be

%@ %a'cféﬁoﬁl{arg@t ?@rﬁldag@nﬁ@whﬁfshbl%&i@m\é ok @8nonhiB fragment, or
dition to applicafion’ of bacul ovi rus

o&@pm@glgmw% ysna@}ﬁ ak meinRipeE fed| @rrepkieaiing hetepplogqus JPNA in an
gﬁfm& @?orﬂiaﬁmo PYShegheRn lab%%ﬁe used to

aracteri ze t e structure and function of a w de )
vahs vsed Iofrein tha fterme Pavezably Bilsed O pefotsep fgnsagptienal g translational

NS flrh g TS AT ) oY acoding
pefylhludamtlel n mhr?mden sucbotihht thq:s%zlynla:iﬁ@tld?negmani@nbed apd the
or s ncurrent displa
PBF S<§ﬁ%ﬁ%v@§%3 OVi rus-vec pl ay

F%ul ar stomatitis virus glycoprotein
di As 0eid hetfh) clee ﬂahﬁ “griofriotdre ﬁmludei trhﬂkcﬂpmmhhl)egdatotﬁ gequences of a

B O Sl B TIE B2 LY 8y S RSt

a6EuRAte MFanB@iptioh ahitigisd, | Witk of eﬁa@gt Wdditdeddl aeguiabiy bleyents which
| ntranmuscul ar injection of the

rified 15
altpr gAng SFBEFIRY BAEMOBY P eveIRPEeH ALY ehgg Syl er in @ tissue-
sPEPRUEahen. Bf ﬂl@rﬁré&ﬁﬁb&ﬁew 1!&19 tBeBggatdrnal A6 used to describe a

Inhibition activities. This bacul ovirus expressijon

regpEthatAnt HEnETeHs O HEIFIBrEokeRdeant IgaYRUYe APl SO, ggtivates or
eﬁha?ﬁ:ééjﬁfé%; esBb0 L L MRReL 848 hlifmld RewBh lid {sYopefubly linked, and
express th peghlde through in vivo transduction. 20
v&eﬂh@@g&wwuﬁeﬁ d systens for presenting or
di Qlugéﬂ Qﬁ'é[oéﬁfa?ée nyﬂfen% %ﬁ'ﬁ@’t il RMENEH P r;lmrus causing or

dlscloses sur ace display systens,” wt
spapetted of auusam fisease om salfjects inelushat lbmnot bmified b avla@fporcme or

h%gg @?ct? lh¥ B%rﬁg@%xg "‘%?la:g%ﬂl\ﬂ?x%%n g ’élrgﬁltd’g\é Afdhtgggs of avian influenza

vtrus;nmbledlmge:nﬁ wof énmtedl ®plyay ﬁsyzsﬂeait sutrppasoif dviign indlgenza viros,

Ci?lﬁ% ibgfa aot i t?{ g%a IE:) | Cat%@ 31112% IgrsﬁgNEearngi%ll\T%and H7 (in

pmMG&&rHHNﬂyable to present a blonDIecuIe and in

pagtic Iar rap Accordingl y., .,
A HE s R RS HsPt SORPIA AN MbAt S saaLYis” means
aﬂ?ﬁi&@@ digkdss s@d"!@ 0‘5)&%0@1@ dadedVRC 61 BRognted uwdth @n avian influenza
i nvol ving surface display of nmenbrane gl ycoproteins. '
V¥Hese nethods, kits and systens may utilize the

bagyhi Hebleﬁn,beﬁ§ SHmSUARS RERIng" SRR YsROinS¥sH® an immune response
exenplified herein_in relation to production of a

TRegBE INGECaBRE O decrersing Rt ey Anndirttletn Bgie Essponse against
&r, persons of skill in the art will recognize

and understand that the nmethods, kits and systens for

vacci ne production |nvoIV|ng surface di spl ay of

menbr ane gl ycopt, bl £ oduction-
of the vaCC|ne§ gISC sed Q?é?ﬁkpﬁicgf ﬁﬁg t he

pr Beeinveitosdnye davadorsdi albomebichisourrbor dipples ewttq:m,gwrjh particular
gl 1?0%})3% (t) n&sﬂay of t%g}r%%etﬂjlﬁgpm%%r a%' Vo gésd m”;?mﬁ&ﬂ% the inventors

]
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WO 2007/ 129984PCT/ SG2006/ 000117 - 10 - (a)
inserting a nucleic acid encoding said polypept|de

into a bacul ovirus expreSS|on vector, wherein said
WOREGRYSH r us expr ession vector conprises an ngﬁGmmammn17

pronoter from white spot sypdrone virus; (b)
transfecting at |east one host cell mﬁth sai d
expression vector; and (c) expressing said

hape Idymemhratkd the applsatlm ek pbesd¢dns eapression systajhest &} Fumunizing

sai tide.is
‘re%gﬁl? ggaéns%grﬁﬁ.\c tgr %ﬁ : us%@’ ﬂ}%ﬁﬂy ggiﬁet transduction
oﬂ tﬁé«/ Qﬁﬁll lﬁﬁihzfgghhhﬂf (Fpx)optbthirs "Bljasetfﬁasntfcbsplpr e&mn:uumgominam viral
n eptide mher .
mssigRs LA Drotipo SR et of BB dRelg S §0Rs with the VSV G
pro@in) R:%erkéjﬁ rﬂl&f@eﬁdv@ﬂta $ 10 vacdiatioh Guhtepiss agzpnﬂ ssﬂmza virus. In
vect or, ereln sai cuIOV|rus expr essi on_vect

adémtpggg iggion of thy $ QYFTUF SEPIeRSaT: S@Baoez, %y?‘f&?’% vector, the

Hé?ﬂ rz(ﬂ%)m@@s{eﬁ! canl2dHeatbd foclatactias theorctinosind function
sai d éxpression vector; and (c) neans for

of@md@ggmﬁg of wirel WVE%@V’EF&”?"P% sai d expression
v %‘i‘l 3;\94?@51 S 7 dpr@ﬂ'oﬁép &Rkl dRité Spd QBB diraE, the HA gene

dlsp ayed on t e surface nmenbrane of a bacul ovir us.
o\ rm&ueﬁh@ vire sen et Forsas brtbyrwesndlpapmaian cells

usflrE)Lg{J b% e%ﬁa&éé%% @5%%@2&%@9 & ud 48V SRARE ddmaitis viras

erern sail is associated with an
glgwpaustemrmai netneducs thel sﬁﬁcmdy whBeflisplen pa thediaspiquiral surface. The

Rt T IRERR ST ARE SR SR B BRI, therchy

, cdﬂﬁ@nﬁ@ vitalnenigehethagylutinato hativiiys Intepresdadnisstionaifdhe purified
e)—(é)lsﬁ%%{lgo nbac&l%%i?&s m osgﬁc(:je %tl:ilr?lhﬁged the production of amtibodies with
hemagglutination inhibition activities. This baculovirus expression system therefore
harbors the antigenic HA peptide as a structural protein and sustains the ability to express

the peptide through in vivo transduction.

Moethods, kits and systems for presenting or displaying biomolecules

The present invention discloses biomoleculé surface display sysiems, with particular
application of such systems to display of membrane glycoproteins as vaccines. As will be
apparent to persons of skill in the art, these biomolecule surface display systems are not
limited to the particular applications disclosed herein, but find broad application n any
situation in which it is desirable to present a biomolecule, and in particular, a membrane
glycoprotein.

Accordingly, in one embodiment, the present invention discloses methods, kits and
systems for vaccine production involving surface display of membrane glycoproteins.
These methods, kits and syst_eins may utilize the baculovirus-based surface display
systems exemplified herein in relation to production of a vaccine against strain H5N1
avian influenza virus, However, persons of skill in the art will recognize and understand
that the methods, kits and systems for vaccine production involving surface display of
membrane glycoproteins are not limited to production of the vaccines disclosed herein.

Accordingly, the present invention provides methods for presenting or displaying a

polypeptide, wherein said methods comprise:
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The subject may be human, avian or porcine. 25The
avi an i nfluenza virus nmay be an H5N1 subtype of avian
i nfluenza virus. The expression vector nmay conprise a

WORAST28%% r us expressi on vector. The bacul ovi A& T/SG2006/000117

expressi on vector may be pseydotyped with a vesicul ar
stomatitis virus glycoprotein. The expression

vector may conprise a pronoter. The pronoter may
coﬁarpmmﬁnga xiuelmqom‘airmhemdiﬁg ea:id\paiypeptﬁx}:ﬁointcsyrbdmduﬁms expression

Vit SPERL TR BROSOTHG Pobmaii gl 4 PoRf fom white
sﬁ&m@gﬂhmbwﬂug peptlde nay conprlse an anmino acid
e.of avian

ence derived fro sybt
> o) Gtk tive pjEsst one Rost Fetl Wik s SXR s YOI,
IO rey éﬂa@&smg G&il %@@p@ﬁci@fﬁcﬁh R&d Teﬁﬁreﬁ%cﬁf fg&ron vectors,
host cells or conpositions as SIgln descri be for

t heherpig aife pelypePtige éb aweserigd oF da ped e thepsusfase membrane of a
basbess, Wherein said dlsease is associated with an

avi an i nfluenza virus.

200w ;pzaggrgm@wtsezd@r@mmzrﬂewﬁe%u Br mewnbps @ndisplaying a

p@ %xﬁEL%ﬁﬂmnsﬁﬁ g&&%§g&5 Lvention al so provides
g%ression vect or conprlglng a nucleic acid encodi ng
an(ahm nbgewi asih eptodite, savhgobbepteki idsatedi igont dapbpingesxpression

Vegcnip (rvh%%éi"n %@Eﬁ%&% Qﬁ)r@ss? e%{dr %Sm&@%% raéﬁ%{‘%rggrfeg?r from white

acl d-sequence on1an
saMmymkmmkWuenza Vi rus. The present invention

e et YRR RS R e SRR B g ane

| N(c} Meardsfend:merting Eazﬂ @M@Bﬁtidﬂ”ﬁcﬁﬁ s@id emem va@toa
subj e er.ein ald di sea

c at.ed
¥ b LTI 6 PGt Py oo 5 whjage nibhibrane of o

badlldvgesl C peptide is expressed by sald expressi on
vector in said subject. The present invention also
provi des host cells conprising the expression vectors
1asciflgscri bed herein. Conpositions and

i mmunopot endati ng agents, :
The present invention also provides vaccines for the treatment or prevention of a

disease in a subject, wherein said disease is associated with an avian influenza virus, and
wherein said vaccine comprises an expression vector comprising a nucleic acid encoding
a hemagglutinin peptide, such that in use said hemagglutinin peptide is expressed by said
expression vector in said subject. ' |

The subject may be human, avian or porcine.

The avian influenza virus may be an H5N1 subtype of avian influenza virus.

The expression vector may comprise a baculovirus expression vector. The baculovirus
expression vector may be pseudotyped with a vesicular stomatitis virus glycoprotein.

The expression vector may comprise a promoter. The promoter may comprise an el
promoter from white spot syndrome virus. The promoter may be operably linked to the
nucleic acid encoding an antigenic peptide.

The hezﬁagglutinin peptide may comprise an amino acid sequence derived from an
HS5N1 subtype of avian influenza virus.

The present invention also provides vaccines comprising the expression vectors, host

~ cells or compositions as herein described, for the treatment or prevention of a disease in a

subject, wherein said disease is associated with an avian influenza virus.
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15The present invention contenplates conpositions

conprising an i nmmunopotentiating agent selected from

the group consisting of the vacci nes, expression
WORERYBPB4or host cell's as described herein, PEFSGAN6000117

wi th a phannaceutically acgﬁptable carrier di | uent

or excipient The i munopofentiating agents may be

formul ated into a conposition as neutral or 20 salt

forms. .Pharmaceutically acceptable salts include the

acid addition salts (formed with free am no groups of
Expessipeperiars) angrftpstpallsh are forned with inorganic

a%ggjﬁ Hl?trﬁn@élﬁoﬁloﬂsrﬁ)f)m&&,ex@’&&@ﬁ Ne@tbtscc&ﬁ%nsmg a nucleic acid

0

phos ric acids, or such organic_acids suc
engeding en anfigenicyeptide. theredn sadiaptigenicprptifs eompiises 2 dgppgelutinin
&iﬁe@ $roi® Y¥n A $01 REL iy
P géﬁ%&%“@n@ ﬁagﬁlggﬁﬁc@a%%s %des uc for exanpl etype of avian
1nﬂmﬂmanuu$otassiun1 annDnlun1 25 caIcrun1 or ferric

roxi des
e AL S S R it i
enpdichﬁ@lan entiganic phstide) ﬁnf use in lthe gresiment or Bugwmillgne)f a disease in a

d.
L T B PR T g o
saflWehiigBlc beride @@em%m&mﬁd eaqirdesyma veelpt inlxaidl srdrbjecte nts,

ad uvant s and/.or c di | uents
© BEF EFRGOM AP VR Bl R e s RGP Yectors as
&Q&ﬂﬁghg@ﬁpatlb|e with the other ingredients of the
conposition, and not deleterious to the recipient
t her eof . Exanpl es of pharmaceutically acceptable

cﬁ%%&ﬁ%ﬂh§aﬂggn fﬁﬁﬁ%& o@hzsdi Stilled water; saline

ution; vegetabl e based oils such as peanut oi
sahe et teyantion cpwiemplafes cOBIPPHHIRSPIHITISINE AR li%marormtenﬂaﬁng
: C ABHE oPile vas@htd, @ QU vec@rd €host cells
%ﬁﬁﬁﬂﬂggﬁg%?%ﬁggg- @? na%gerﬁv, sesaﬁ@éﬁil, arachi_s ‘
asofi¢scrbedc b@t@nuttomther with & aheregcesticaly cacgentalyje oppier, dilvent or
m%39§ﬁ129984PCT/SG2006/000117 - 12 - polysil oxanes,
T as net hyl ponS|onaneewghenyl pol ysi | oxane and
nﬁhbydnmnemdtemmhyg ckaux ame; beviotmeleled intol4 eprosition as neutral or
era ol | [ fi ed with
S0 oIy PSbl S BRI L O Lholat B o
fr&eéﬂmb @s@ps ef tnel pepﬁﬂd:)uind sdxxcmaﬁﬁmmﬁyimalmﬂ &@sﬂ@ such as, for
RGO PR ot RYTEDT OB or gl prear sl suct 5 seet, ol
taﬂ%r@tlmhﬁmet ﬂﬁhﬂie laite. iSahs oropdnwith thotves catbakjrl@odl;s; may also be

r pol.yal ky. e. gl oIs r lo r al ene l.ycol s .
ef%%‘d'g 51&5}?3,13 i c5317{.':113:1 <$ Wg Xm afimonivm,
ca%&‘rﬁo&r, fefldDideNEdEH, yﬁkphuchwrgl@xyd: Bids @| 1y<§p?bpyldmi&e trimethylamine,

but 1 ene ' ycal, or glycerin,; acid esters such
2-gidy Y @g@‘}f’l ﬁﬁﬁ‘trﬁ“i'eaf”é’cmﬁl%{%‘rdé%? Sryristate or ethyl

Ok@%&%rarf ahrarﬂerwdrﬁp/dsrﬂog@ Ry aagrepmearaeagaa aa ‘megltBs which are
tr agacan gum acacl a, and etrol eum

kapyyy iohosp, oficndinemr b B WEard s I Pjr’arrrﬁcrsrtrﬁﬂlx%cepf&ble
difln 9a§rﬁr§}¥s ‘Qﬁ&/gjr"% & ict e 168 rﬁqﬁr%htts' Qc[jﬁvanw)ﬁﬁd excipients must be
~ preféerably, e difu IS sallne. Fo
"agchptabietin &mmfa@ﬁmqmﬂaébka‘mﬂé ﬂ@dﬁhﬁfl%ﬁe@lﬁﬂm of the composition,
R 0B AGhs 3k fBiichn BRIRRL eral Iy acceptabl e
sor carriers can include, Ringer's sol ution,
miEctampies hefi phzmnragétgncéty decephB dilpents @ré clemaaralised or distilled
wgtlrgg gspsflgct gcgﬁ’ lijcfgsl; %&%ﬁ@al ' gegd’ o?& g%ﬂ?alg %ggrgadﬂ;,z sfoBRbél' %ﬂe olive oil,
colichstRat &1, Xk pdugniaa:ﬁacbmdﬁuchaaﬂ pedomt il adafﬂmr oil, olive oil,
|nclu e . peanut . ara
g)ﬁ’ﬁ’ag%ai‘ﬁﬂ Biseimmn O a8, B ob PoostE ot Wiigpmg gils inctuding
alglnate gum acaci a, gumtragacanth, dextrose,
sucrose, sorbitol, mannitol, gelatine and | ecithin.
In addition these oral fornulations may contain
suitablelflavourrpg and cplouringa agents. V%ap 9§ed
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Solid forns for oral adm nistration may contain
bi nders acceptable in human and 25 veterinary
pharmaceutical practice, sweeteners, disintegrating

wWOoget28984di | uents, flavourings, coating agentPET/SG2006/000117

preservatives, lubricants apdlor time delay agents.

Sui tabl e binders include gum acacia, gelatine, corn

starch, gumtragacanth, sodi um al gi nate,

mﬁyshioxgumt buhl wlnt&ﬂh;dspolysilopmtey qtheyjrlepdyg'loftemet .and methylphenyl

e S\e s |nclude SUCTr 0S act pse
e ed YRR Sl Sl Rl R L2 g 1B LR asfin, soft parattin or
sgslhand; e gettzions aganithrel Ncdhtide agormetBgl st:dhﬂdme ethyl cellulose,

thylcellu pol yvi nyl pyrrolidon
%%W‘%@ﬁ%{?ﬁ*ﬁ%eht onite, Giéf‘%}/nr c acig" e@ﬁ%ﬁé‘?ﬂzeﬂhose o
k@@fdx@ﬁio?yﬁméﬂ%&éﬂlﬁﬂdsﬁc latete AlR@iods efor SQBBpIeObthanol or iso-propanol;

g‘ggxgl ; olsiiﬁvéqgfn%lgqlkkﬁ a nglystﬁls lﬂlzj‘lclg%gq aﬁgylﬂ;}sﬁlﬂz@gse for example
polchiabde &3m0 Lﬁdlﬁﬁoﬁ‘ﬂ@fg $lycbE | sBEeRERPRLIT PlopPiche glycol, 1,3-

oi | of W ntergreen, cherry, orange_ or raspberr
Yubdeasy ElvRe). orsaheamie g aIah FStErFefitch FnEPRIEYD BP]W@F% isopropyl
eBRlh
RO YT Fr PALYIBvROLEY, 3930 Gl el Rt gicanth or g
agadin and peirelagem @ellygﬂm@ﬂy, fh@camer or carriers will form from 1% to 99.9%
I
e L A T
al E@:aadmm@prlae@xo las aasiachible adindon netshgpenq:am,anentomc parenterally

aﬁ 156% & & esrs? g:'aﬁ’l mcpude ukﬁng ohl%g ¢ %'Edi%m cham mglycende
|can °ncl Gaa magnest um St eari ¢
(Eﬁdf)ummhgaahne phabprhﬁﬂe&)hffered ddiney ethahcﬂ an¢il,qlprmi)yﬂmrg,ycol

ora str on .na ain in
t o il A Sufte S G oBpiotcRis PR Niplyfop oml se
icédd @Eamlt g, ud:ftu&\@taeﬂﬁl nOBdc?tllrﬁUG‘}iﬂbcﬁ@m@Ehl Wrﬁl?]ohe, methlylcellulose
anut . ol sesahne .0l sSun 0 r .ol Sa ower , .
SBEHE Aot S GSPRIE SUT. THEGHID SR TP ERe, mannitol,

28]a%i60 hnd l%i@lﬁii' %ﬂ@d{ﬁhé&ﬁ fese @ral %ﬁhﬁl‘ﬁh@rﬂh&n@ Yd&®kin suitable flavouring
et hapol , propano i sopr opan rol, fatt

y
anfl COHBFEES RRT- y\’&’brlr ded & crassdeur% fepges may be coated with
coMPBeNEl Qhch TR dkyladimkshhl i@n 5{51% ok UBfsR@Fate which delay
conpri se dispersing agents and/or 10 suspendi ng
disyeipgrationsyi t abl e suspendi ng agents incl ude sodi um
CaAQﬁi’&Xﬁf?E éaﬁ?lzh&h&@&nolﬁgﬁtg,yéﬁulﬁ!ﬁgﬁl @2&ening agents, preservatives,
hydrioxypr cpyl net hyl - cel [ ul ose,
bp@bymd@hyﬁipﬁ%m@gM§mﬁe sodlunralglnate or acetyl

p S yoxycmfngLﬂOI Ak Gl Bﬁ ;%Sﬁ‘t%ﬁx biGy %@c%)%'lé B Boman and

ene esters fat acl ds such as stearic
Vat;:ndarypqﬂgwngcenﬁgdl ermacmp,br fvesdetempnso - disintefiratiige atgents,  diluents,
S GRIER! Sopfihe el A8 ROLY YBLIY AL £SO, Mt Suitable
mono- PEar At & or e aura € an
blincﬂefs ml:ﬁldEr@jnslacmaf gﬂﬂatmealcoaﬂ mamlﬁtguai itragacam, sodium alginate,

rther,conpri se on re,e nts
kR SR, o R eiRe ST, SuitibE SeRRRALS iange sucrose,
Iasosex ghipddef bedrtamove ﬁbc}mahar Eﬂultghlﬁﬁiiﬁmeﬁﬁﬁgg gfgﬁ:l’rs include corn
u a i a o acant ods
S%r@pa%?ﬁ%c%s SH Y a&r@a&% P (P iy Rentgpite, alginic
aGiBP&’ 8 tnuitetwa Qitskith ligdhude idchRe afdrbitaN ehadhiol, dextrose, kaolin,
descri in nore detail_in, for exanple Rem n

colipl rzﬂrar%&eeat pahpraty; eplcRm 185G Pr, dpaleRep OiSE%Fﬁtfhg Suitable

ageF @i PperniBf SRl HCRHMRRERLE ShbYy, orange of raspberry
reference her el n. The conposition may | ncor porate

farguing: ¢ apitele epiting agrnts indidespeimeni @ntepolsrars ofjastylic acid
r t

Bl Py AR atNT o I SHS T RarY MRS LS oo or guten

agents such as natural guns, cellul ose derlvatlves or

inorganic materials such 25 as silicaceous silicas,

and ot her ingredients such as lanolin, may al so be

i ncl uded. ‘
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One or nore ironmunopotentiating agents can be used as
actives in the preparation of inmunopotentiating
conmpositions. Such preparation uses routine methods

WORNMGIA98S persons skilled in the art. Typi calPCE/SGIU6H00117

conposi tions are prepared ag; injectables, either as

liquid solutions or suspensions; solid forns suitable

for solution in, or suspension in, 30 liquid prior to
Siuftii‘(ﬁé tpiré3Brvatyes ?ih&lgd@ @ohdiﬁmplmhe&te,ﬁhmrmi &) ailgpHai-tocophmenol, ascorbic
al.so he enulsifie The active inounogeni C. . .

a légwgg% RESbSh GrGPi B R R bRRBHF o edablg Jpbrigepts include
riRAEITRA Blehratdbtk¥ AEEE RE A& 160 s6imatidie oald) t he

active ingredient. WO 2007/129984PCT/S§2006/000é}7 -
1 4Liquiddgrras fosoral admpnisiration; sy con radfikignty thgygbove agents, a
11qB{NQESer O uidiRS Bighidl AYERE iludeVRSE:, IS AR as olive oil, peanitt oil,
conposi tions may be admi ni stered by any suitable

spsgmpeail, suntloster oilsadPavear qily aracligiognencryuicnl, ligeis payatiin, ethylene

A A A LIS et o
g emels, irighicaddesprmtistunstthereo frthe di sease to be
S5, S T S 35S M

sobpending egenen Buithible potrenting | agsits ésdddesmtipmo tatbbeymethyleellulose,

desired, vacci.nes or .co siti,ons, . For._ex | e, . .
Bl SRRy PR PGS bl et pa e sacin alginate
of Qé&tﬁrt{l@bl. Oﬂﬁitabﬁedﬁilbﬁerﬁiﬁg ggﬁﬂb inahxldé e fthing hpoiyoxyethylene esters of

conposi ti.ons are delivere i rect 0o the sjt o be
B I PR TS e el dr Rlsp el tearate or -
1Yt St ox yEBdeANSrbiaaThétcs bf ai-dledte REOMLERS -Talk@te and the like.

C queRlonropiel GARETga TR SR BB one or more milsifing

A S Gtk biO eI QAR af REUInCRMAe HidprsdidtadelitdSasl &emplified above or
Suitable for achieving the desired therapeutic or

| IR SRR SRS SR, BHIT &acia PhBUN HgEXRPYsur e of ot her

ONGBMsdOfor ;pp%g?g% %Satteﬁte}fﬁ’@' MAGHLRSTe oS RIRAS lakd %g)%rent to those

and t hereb rall'y reducing side effects. ﬁ_ )
skiigd g raavhl @d atnidedcsbedhtin gromgcedwillilpg froexample, Remington's
) hewd nt i . . N
PERRORLIRAL Soffhod "Poth UEMAR o ACORBURS BoRPa, hercby
mcptposatebbemifcrenasthesmuscul ar, intraarteri al, _
i nt.r av C t.opj r e .
| RS0 SR ARG A L BRUSE or BLtsl ch as  smicpic, catnic
oo hon-idnia plrdactaalt suth ag esdbitan esteks virqedycoyetbglepo sietivasives thereof.
cont ai ni_ng.t he, i nmunopot enti ating,agents suitable 20 .
SHEERE A SR A PREE ATED TP ST T E IS oF fopetiq mpitrials such
aefifiebousi sitflag nhé dtheningheli ch s IaagiinG aldy el ineldded.
thereto for. the reéatiyeuy ﬁjOM/helﬁgse of. sucgh i P
T PAPETS P MORRCBYHE 2ECNAGHR AT ST oS GGHY BT Rane preparation o
i %ﬁﬁérﬁﬁtiﬂg,e @bRibogtioht0 Huck hrbpaiBioni Bk Udatite moleddd known to
via direct oral |ntak?, system c_injection, fr .. .
perepns Hipdiin tageqte Jp@pat Y&%%&%@%@Fﬁoeé Prespregyred as injectables, either
ad NEhil Q6Luki¥ny bRsudBbdsiBEYsolig f68hd Suitaplel 8 &dutfidrOm, 8r suspension in,
subj ect or .a conpatible donor. 25Wth regard to .
ligwgie | nsiog tedniertioasBey alsnPe Srenetis Tha prepamiias ngyy also be emulsified,

THE! hMREY jﬁ&uﬁ&%i& SlehisOBS Hr€n C R SIMRLB etk et that are

resent 1 nventton. l'ivery of these conpositions to
plrstrageugically anseptable tndepraprtivi witthesetiveiapielicat ed by
m croproj ectile bonbardnent, |iposone nedi at ed
transfection (e.g., lipofectin or |ipofectam ne),

el ectroporation, cal cium phosphate or

DEAE- dext ran-nmedi ated transfection, for exanple. In
an alternate 30 enbodi nent, a synthetic construct may
be used as a therapeutic or prophylactic conposition
in the formof a "naked DNA" conposition as is known
in the art. A discussion of suitable delivery nethods
may be found in Chapter 9 of CURRENT PROTOCOLS I N
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35 adm nistered by intradeimal (e.g., using panjetm
delivery) or intranuscular routes. WO

2007/ 129984PCT/ S&006/ 000117 - 15 - The step of

WO 2667 130¥¢i ng t he synthetic pol ynudeoti de i nt #CA/5GAYHP0117

cell wll differ depending %{1 t he i ntended use and

speci es, and can i nvol ve one" or nore of non-viral and

viral vectors, cationic |iposones, retroviruses, and
Wlapggfhyggﬁnggch as, for exanple, described in.

Mul I'i'gan, 1993 Sci ence 260 926-932) which |s.
hewa;ﬂ%&ﬁsoma €5 B PISEEEYRHER VARHRR RS FRIBIROSHIORS may be

%&@d P ran Xs%ﬁ%l@ :route Ahel QGaEmRRDY, | feldnlly Ofr 100&1y. The
synt et1 c “pol nuc eotide by injection (WIff et al

padigular Saieeic trativgtotpsmed jih ppheiven ch will depend on a
nhﬁsgﬁ ﬁ%&&:@ O D g ﬁzﬂ&r%)of U SHa&Ath bl Rhi@M AL | L&ty and extent

I'ns tioh or a neans. This nethod can al'so
ob érevdedsé, ihe mrﬂéﬁp@ge wil the p@'@gﬂaratp)mpog@da ’r@rbeb@ﬁhvered and the
| ation or any
b i e P e RO o b | 31 P0 o
eri@meb&ﬁtnplﬁ, tnharcaynstahedsi whqpo itylm osfuzed ildbamwonpriate concentrations of

ﬁr eggegtﬁ‘gg? e%ff g@%ﬁ%’szggq%smgfq%r%é Itdérﬁaiﬁn?%t&f ﬂ'ﬁ% t be treated,
a&:ﬁﬁhsmabn ey by réegipred kithdt thalsygiomid. Rlegﬁhairaﬂaﬁmsimﬁon provides the

%1%#'50 aelta Yobr YRS 0EH  GPegRHORarh b (RerR accines or

Seeisisab teshandGitd ehd ek Ys aytable] femdhmn@fth@m;red therapeutic
Iabretta et al,, 1993, Cancer Izcﬁﬁeat Rev

owgevw@hvwﬁﬂ’@ﬁ PO EEHBE F5BES TR 08| DBy oTewse Pl #&ﬁe?f’dy to the .
v%mﬂ%%lér dﬁ& ah@m%%g ahtigly Wibdngd siposmaes (Thu
SC| ence 2 209-212, which is
i rﬁbmﬁ roétewnhlér adminipiration ascertieg to embodimenty of ghe igyention may
t ul
SRRy (ANt iRl LA O
mt@ﬁémeaimyramnom )%uimmlbﬁéxeomﬁe thipaaaber obl. datrpas ey admlmstrahon may
ght be achieved by linking the
mﬁ{aﬁ%néa&ﬁpol glg“y‘? eotide to a targeting nol ecul e
( tﬂﬁdesamdcﬁifh@d of nqumﬁlﬁmis |cgmt‘amg;gjh@mu@qmt@ymp@ agfenis suitable
rns]ugf%plg% rc]na I]'!liLUélé ?e}f%aﬁg l%[)ul? é)te,i %%%}ectaﬂ%&ﬁ Jnotﬂe kBX%y or topically
apfliednidrbie rfmf me t-ei&tn@i'y flawe trelease o qudhmaaderiaby mt(h@@ body.
activit f t protei.n en odln ai.d_syn
oo SeisaBen o o RspreiOn SRE ool Ty DG fetivery via dinec
oflﬂ @ﬁt@}tm systemchnJ ebiidg @F ideliveay to neitaed ddsig(n) ar calle] arvigdiyectly via
neﬁans of .cells, that have t?be}eﬁ 25 nodi fied ex
%&F P 5RlefcremB @ SERISE B RAAPPEIOIE foRHle presence of
CaW?ﬂl UrcRldomphadigic 4di@basdd abmpositihé, alVahedesCefl belivery of such
Bi ochem 7 2745-275

f t I d
CHBPYsIigTsese coRiemEplatc %ahyotgle %g@j%%: 1%}9%1%%@ Hj)gll 2 Qg&g%composﬂmns

tMRLIEN oA ifsinfel &F A SnitE QRROHAEBEIRRHSH ni¥opR &h&-ﬂﬁ@ﬁhbardment
I nfection, injection, elect roporatl on_( Shi gekawa

ligpsome] gwgliate] rawfection 7827 5Rofein i LBoleHEBHSSr g{eéHOPOfaﬁOﬂ
Al Qﬂﬁ}ﬁh:ﬁ;@ b DRNOE N anBRYai LA %rané@%oﬁoﬁﬁ%x&ﬁpﬁoln an alternate

I'ncrease the expression of said synthetic
epbbgimeot, e@tsyﬁéletlﬂ smeisect cey sbe TR ek fHeapeus o prophylactic

51%55@9 L Yorh] 8PN dharBAThEA! %PH@%??:‘E a8 Spodfh (it the art. A
as adenoviral or retrovira I gan,
dBcisivneo 60it:HRE dol3Rry Mittheds, mﬁggﬂe fd\nﬂumecb@‘ler 9 Of CURRENT

P@Q@Qmﬁ mﬁlﬁggs gL ggcl'%n c@%p oﬁmﬁ gar?é 1?1 }Nﬂey & Sons

el BoerEdlion) orcdhitie Mettarsite VA vichine.cagelihs cofipositions may be
d|f|c ion such.as |i osone S5al .. 1993

GOmisHd o r6 15 SuHRERSRUCh e 500 &f BT Hayes

reference), viral capsids MD

2007/ 129984PCT/ S&2006/ 000117
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- 16 - or nanoparticles (Bertling et at, 1991,
Bi ot ech. Appl. Biochem 13 390-405, which is:
i ncorporated herein by reference), or any other
WOPEY 13994 of nodification. The use of cells XETHG006/600117

delivery vehicle for genes g gene products has been
descri bed by Barr et at, é I, Science 254 1507-1512
and by Dhawan et at, 1991 ~Sci ence 254 1509- 1512,

Whe hicp & ﬁiﬁ%ﬁﬁéﬂ@rﬂi& sfﬁxﬁﬁéiﬂﬁpaltyﬁdcl&ﬁfdellﬁtoby target cell will differ
reference. Treated cel an Qf dellvered in

depending e fhsrintrnded ussE0R §PFG G D GG HVE o Frnongef poy viral and

1&?1 VRUBR! AR {)f)&%}ne‘é" }eltro%%t &d @&Jufovﬁtﬁe‘dls‘déi a$ rfor example,
etr eat ed su

ect sitions: na
desetitiediis Marlghnj R G.hd %% Smeme zqog%&o%@g whidhds %ﬁ@@na?réorated by
re%?%:%%aédcﬁn%%ddg%gn filc %9%%&9%%?' ds or other lipid

ances ar e to or
. flioclaapeli¢adion o @ﬂnm:e@erhpqm sughegtidesssinjaetion VL er al., 1990,

SSIFRESHCHAL PSRRI BBlpIRR 39 S, i

I"og accep met abol 1 sabl e
:mpﬁmhioa aﬁstﬁlaﬁnm ngr Ianponﬁhaesnaaam EhlSus?@thodTh@ SO be used in

t n | 0
e BR ch pLRSRR L  S7 SR i pation ox any
-otﬁit&néﬂﬁ@f@cémepTlisﬁ& tathe Iirh&;]rphmﬂéﬂ)lby thie dsnthastxt pofipgrucieotide so
0 ati ol i nes i ns
asC R o ERROHERES Folhl rpgepie o aretiid o o e in
odafSnaioh, wﬁﬂﬁ)chlnaﬁpﬁhﬁldnwy in§bchbn Ssusgiedt iirhplantadig riastitietion or any
is made to: Prescott, EF in 5r f@' ;
otyey mFRES- AT ROtheTeiRT er ’fﬂfs@ﬁﬂl ¥ 5 1€ REY, oS A I,
3, Qﬁen%%ﬂ systélﬁi% RS BB irpdctiohi FIDIVA, g@lﬂﬁr&fﬂ @tgd 1993, Cancer
her el n gire erence. Dosages 20The ef ectlv

Teealy Blov.ot9 1651 B4 NYIAFIs isdpedDRa g eran PB relgiscPatt m?m glone or in

ca?ﬁ@.il % t!hl gs @911 & Mﬁ”l@?ﬁ’/ etich@ctyet s209-212, which is
I ncl udi ng: type of di sease being treated and t he
inserpgetagf hqrme i wadersce).t Yital £6p5ids oy nEFOPANE eédﬁﬁiéhﬁﬁdef al., 1991,

Bi%%ho%@& B‘i&:ﬁe ofp (a%?btﬁfr{)@ Ny 1! 19311%?0}5} !ﬂpﬂﬂerence) or any

enera sex and di of the subject;
omhemedmter mifdeémrmm frsproaed tngetinganighiheeachieved by linking the synthetic

OSSR | i e o AEOY S AMIEP gy covivin

Tou s:ﬁﬁinplﬁ a‘maﬂm‘tmdy},m bg'rlocailapphcbémldiy mjechor, Isargical implantation or

: m{y L g n'emf%g]?% gEF* er a rg Olg}(fallcf%rré&%éﬂﬂ}eﬁdfﬂ]; %é QlEt%Vlﬁe&f{)the protein

n the art wo
ciRBliBg shiyl s&ﬁﬂéﬁdﬂﬁalﬁmnﬁohﬁe nomadf aetls respordiviedo pditprogein.

effectlve 0Xi C whi.ch woul d be i he
&-hisstion 55| PR B0 ALRBAE. STRRL AR ofEals BFF dive been
mﬁ&ﬂéete@rmﬁe} @ihs&;cﬁaﬁ [Qlfdi?yexf@fﬂ@&t , bR hes pre3@ion otfe:alrmlrmfphosphate
a therapeutic effe a
o oL, Pyl IR LS el o5 LY 99292 6 conic tpias and
p&éﬁﬁﬁ%@dllc;éé e ngohe PBignas. ab suloosts, Quikchnaticles @@hﬁcozporated
g body wei ght. per 24 hours ||
hq@@ngyoreiwcp}a a’é@ﬁﬁlon,15®ﬁgﬁ%r OM%EW ‘ﬁ%@r e gl 1988,

@hﬁ
S T, Sy G ot - e o

mmagﬁqthe@pregslom ofiraid smth%mlyzlu@@@dp an g eel @’h@ mod:tﬁcahon

ca\{l\obg g%gé&%gg%é ?I!ﬁ@z %g@eg%%calc?s}&dan 2 f(éﬁﬂh b&d)édenowral or

Mbr e ective
reﬂmﬂal! M@hgms ]éb%e&mdca 860 H26r032h dMillan gl®93f Nabwe 357 455-460;

Sg{:ﬂ%ns et glb clléb?» 5[91?& B&h "bgar b‘g ‘ii!g! Wi %c}p gﬁmﬂé a@%&&porated herein

by reference) or other vectors, or other agents of modification such as liposomes (Zhu ez

al., 1993, Science 261 209-212, which is incorporated herein by reference), viral capsids
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Al ternatively, an effective dosage may be up to about

5000ng/ n2. Cenerally, an effective dosage is expected

to be in the range of about 10 to about 5000mMM?2,
WOHVesky 5 about 10 to about 2500ng/ nR2, abd@i/SEB006H00117

about 2000ny/ n2, about SO“HE_about 1500ng/ n2, about

50 to about 1000ng/ n2, or about 75 to about 600ny/ n.

Further, it will be apparent to one of ordinary skill

orl rﬁmbﬁ@h@l% (B&aingt éi&zi 0 ﬂDDIIHBm@Ed:HnPLDPy Biodhespdasi 309-41f5, which is
i ndivi dual  dosage

ned by the nat
inGEROTEE BT (G BOITER BB PG 4 PRI Ao of cols

asfaO&ai%e@%hﬂlé for Yen@ A dths bclubid has Bétsh dd@mmwm@r al., 1991,
he 1 c particul ar .individual belng%treated

Soiaren %611 30T Sriet o Rbawan o @l dPh Ao Rps A P0-1512, which
arfQEY &t 'igﬂ?xj‘p d].ta RENRLIUE 90}’ refeddnciM ItheafldS @elRE ARPBY Qldlivered in

to one inary skill” in the art that the optj mal
conbimasion afitht angamiriant, gr%mféxrfa%tgr, mafEx Wm%ragw ths gél pgmote their

ﬂé@sﬂ?¥a|ne3&%%ﬂ?%%ven per nnit tinme, can be

asce se skilled in the art using
c @hw easmPMabnscmyré@ Toef acmpinistenssinin thefogmtad ligpsmpdso diposomes are

Meth ]
schey ARy BPAF bt il SsPANLE IR B Tl by mono
oriifiitF emeka gdsted ldquid e:ryntaksathsi arr??ispa:tsedmmanaqseous medium, Any

S e
i SHELA e SHBUER! oA SLOSSHAE ARRUeER OF foming
h}ﬁ@&‘tﬁbsﬁ E::zrlﬂ Be Qﬁse% ehy aﬁmpaﬁﬁansekxphﬁsﬁmnfoggcﬂtney coatath stabilisers,
oS cells as es relin a |
Eﬁeé‘éaélﬁﬁss iexciBteRis o ﬁiﬁ%ﬁﬁ% E@er%?fﬁﬁa‘% s At P Rilifigs and the

HE8YEM G citBind), beaseinasised sﬁﬁ iBetioM M&th%ﬂs avioan liposomes
? uenza Vi rus, wherein said met [

s
araémewslt a1y g in rYagY {fusvverifie e evéwgﬁwﬁc? © {9f Prggoott, Bd.,
MeﬁHH@HPé&?EE&  REbIAAENVS aleeddnad PAGsf WawTtdie, Igr&ogwm), p. 33

consi sting of tThHe vaccines, expression vectors an
ethest the eptitsnta of whish is IeerprEHs herein 8 eefemeeR - of

i muni sation efficacy The effectiveness of an

i mmuni sati on undertaken in accordance with the
Dpmigirods of 30 the present invention may be assessed

U, 093N, S %}sé Plele]Ieofttﬁg DAL HiGered Qm £ anyFdrtibi S tibject will

assays hay oyed using stinufated splenocyt es
d@bncqumhmr&ity of ﬁo@rsrmnbdml é:artypﬂedﬂ dissppHND)E toppied and the stage

oBSE 515 S SEETRON P Elthngl spoes o
agRebody weight) Segral Heatth escarol elietpfitheagubject; the time of administration;
the route of administration; the rate of sequestration of compounds; the duration of the
treatment; drugs used in combination or coincidental with the treatment, together with
othér related factors well known in the art.

One skilled in the art would be able, by routine experimentation, to determine an
effective, non-toxic dosage which would be fequired to treat applicable conditions. These
will most often be determined on a case-by-case basis.

In terms of weight, a therapeutically effective dosage of a composition for
administration to a patient is expected to be in the range of about 0.01mg to about 150mg
per kg body weight per 24 hours; typically, about 0.1mg to about 150mg per kg body
weight per 24 hours; about 0.1mg to about 100mg per kg body weight per 24 hours; about
0.5mg to about 100mg per kg body weight per 24 hours; or about 1.0mg to about 100mg
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nouse or human cells (Allen et al., 2000, J. |nmunol.

164(9): 4968-4978 al so Wodberry 35 et al., infra).
Alternatively, the efficacy of the i munisation nay
WOReovm39st or ed usi ng one WO PCTISG2006/006117

2007/ 129984PCT/ S&006/ 000134 _-18- or nore t echni ques
i ncluding, but not limtedto, HLA class | Tetraner
staining of both fresh and stinul ated PBMCs (see for

pee A?'EEH? vl dhe Perct4 Bburs. MJJW ’@plcaﬁy aini dffecatd daisea'sws expected to

| t at t
befinredaess of A FRE GLibE: AF05 TG DAY PRigtbperg howrs.
S UReAhtiveE %' §Aeﬂ§@cﬁbé3d(fs£§e inlaﬁ %aruthoCﬁidut BGS@ﬁQ’ﬁéS Ganthlly, an

Véstern blots of cell les 5
cTBA TGP HepDraIeLiody 1B RS TEPChFokPpE V00g’, tpically

abdle§ 8" h}%@fﬁﬂ g;lg%@VM%ﬁ oki fosaf)&fc mmgvm% rﬁ;m P9 to about

or pr eventl ng I'sease in,a ect, where al d
1580eghst abant é@ o @bfattéaOQmﬁ/ﬁl & ahwta?ﬁ 0 APY éHQIa W rus,

and ahes 6l 183 gaﬂeﬂt tﬁ lohe SP%{ﬂaﬁﬁﬁqﬁ RethtaschieRe optimal quantity

expr essi on vec I's “or COfT'pOSI tions as
atdes;mcmg@rﬂ ihdivigdual dosagexymu: b¢ Idytelrmn@@ by dhe maturs prg epiget of the

copgg}égﬁi gtq%eag ?ﬂ'aen {5 %ﬂa ﬁa(ar% %E@ﬁ ﬂe&sﬁ%@&%mre of the

p@tﬁcﬂ&t&n&mdaﬂtbemg m:eltdzd o:hlmarsusle opt;murarconﬁtlens can be determined by
cont ai %F%gcont aining for exanple, wash reagents,
CoRNEHoR 9Y%&agent s capabl e of 15 rel easing a bound

CIRRDNEBS bé hp;ﬁﬁréntﬂddﬁ,@&ﬁtorcﬁmmmkﬂ}r mghentt thilehe optimal course of
In the context of the _prese I nvent i on
iresmpR i HISEPROE OPTra g des CIRRP Y R s time, can b
astERFSIAL Dyakebse OBkiBbdGE Rk Sepatiapecansitimnr ourendf treatment
may i ncl ide small gl ass containers, plastic
detgmiratisatestor strips of plastic or paper. Such
containers may allow the efficient transfer of
reagents from one conpartnent to another conpartnent
Mefliods of rentmrent di ng cross-cont ami nati on of the sanples
Q:Jéﬂm 2t din Qe RRARKS 6 mE@KbtAORSimmune
weacﬁﬂsgh‘gt aeldn % omone. co nar? ment to_anot hef g.o‘
respapeanvlicrein iseid mebhdowmsise ﬁdzr@imgemﬁ@tc'aq Bhischar ﬁ’éf%cﬂé{e amount
of %‘tﬁn% rhtfatﬂmg #t @9&@&%}& %oh?%ﬁe %‘iﬁ'ﬁl SonsBting of the vaccines,
containery orftains the polynmers used in the
em&mymaracioxsmﬂémon’recreﬁs whies¢rikedhersitn wash reagent s
hat |6 RefnehiSor RBntion of
R
a\méehsaahmwaredl with am avien dbflomsa fimsusiberpin veidkmethods comprise

C O, nents to co duc the a i_af
T e
fib@ the gr(fu@doﬁwstﬁ@ Gﬁ(ﬁﬁwhﬂﬁnesmm“mh @Bd:tdrsmmﬁ Hoet cells as described

construed in any way as limting the scope of the
hreient | on.

a

Fon

Assessment of immunisation efficacy

The effectiveness of an immunisation undertaken in accordance with the methods of
the present invention may be assessed using any suitable technigue. For example, CTL
lysis assays may be employed using stimulated splenocytes or peripheral blood
mononuclear cells (PBMC) on peptide coated or recombinant virus infected cells using
2lCr labelled target cells. Such assays can be performed using, for example, primate,
mouse or human cells (Allen ef al., 2000, J. Immmunol. 164(9): 4968-4978 also Woodberry

et al., infra). Alternatively, the efficacy of the immunisation may be monitored using one
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30 Exanpl es Exanple 1: Construction of reconbi nant

bacul ovi rus HA-expressi on casettes

Hemaggl utinin (HA) of HS5NL influenza virus is one -of
WO/ 128g8ér nmenbrane viral 35gl ycoprotei ns redgarss2oled00117

for the production of neutrgl_i zation antibodies

(Bosch, et al. WO 200711% 984PCT/ S&2006/ 000117 - 19

- 1979, Kawaoka and \Webst er 1988). To determ ne the
orﬂﬁb&ﬂéd]:@iqu@i iigRideTeg bungotdinizaiiopHLAUsedsds Belrana slafreng of both

a| nst, HSNL vir Al Goose/ Gla don [ 3/ 97/ 115N
w1 PBMIG: e e S ARh S Aoty frg assars
?&Hre,;eézs IS%ITK (1Pt ARBGH a6 Rtaceiulg IaIFlrgkneﬁmmmg(MIen etal.,
cassette e-flrst bacul gvi ns_expressj.on vector n g les
supFapdBEEES issaystine linedial «5ehr erans T axd s‘i?ﬁtféﬂ (oLt Gell samp

;%%Elh%e%ugé}ﬁc whprdes sRkciiBeRER Vi rus (V\SSV) Id
r onot nanmed VAc-HA (Fig. 1A). The second

bacul ovi rus expression vector was produced with the
KF%A expression cassette and an additional vesicular
stomatitis virus glycoprotein (VSV 0)-expression

cdbs msentwnugmmmomdan kiét fagfuse e tisaéng enprevepiing a disease in a
Bt SRR R o iy s ORERC ot Tl s, bR Fhecein said
kiv echprises théreackirhRikppessiphedriors, prgnsile or comppgtipesdas described
hVSV G expression cassette or WeSV id |

E‘pﬁ“ﬁ'm)ter control |l ed HA expression cassette were

MSeichiy Midtfor theyisgout b enofisst of the RawinBag costath all the necessary

|nterated|noteb ul oyir e W|thn
r 2 CFY SE @ﬂg)dt Tipialy he St inY ket il semprise one or
mdHSdofifidlekd) \ébﬁtmwﬁor charbisief wash rvagrenfs andAe-ofies meapenta@spable of

al so const ruct ed by i ntegratin t Fast Bacl
releaging 2 bpwrdrcorpRonga R a@‘g{%ﬁa %ﬁf gfag’ilﬁ&*% erbofyy o

dgs ifeLebn¥erY O@ﬂ% ﬂé@mﬁ We%ﬁ&:h %c&ﬂﬁ@ﬂdn%mwkﬁ includes any kit in

inserted wth ? yhedrln | ocus throu

b e8] I CENAREHOS] FHPBT< ﬁB‘PtéW‘ﬁg s G el gl glas
c&%ﬁﬁ&@ 14RY cSnthinbla dﬁ"sﬁrﬁns%f% @xb;?;%ef esuBhnRbREneABSay allow the

arrpI|f|edfromp t he prlrrers 5'-

@\Amx@wfrqmmm@rsneqt SRR omgrg: Whils
\%16311%%@ -@%@ﬁs 3and(t§5@d&1@oﬁ|@f agents or

vvas pl aced downstream of the
sqhatiopk exﬂrem:h pmmmcreﬁommemmmgma@mamﬂwm@é quegiitagve fashion.

Mﬁ%w&ﬁ% ccept 2test samd}le a cog;:amer which

catteinSthe p&%&@&i’s@ﬁiﬁﬁﬁém@mﬁm@ cqr@ewaﬁh eegents (such
| i fromthe genone of
as(ﬁp@ %@%1@3&?% Tmﬁ%%@ﬁlﬁﬁ?h a primer set of
Wﬂﬁmwmmma@ fot seiqe the kit
NO. and
C@P@Eﬁﬁ%&ﬁ%}‘ RRHENREPPET GCATTGTAACGATC: 3" ( SEQ

| Bpbi@reséat intihtioRNAIRSY bhédsciibaCedrefpstdeda Ithl&)folibh@lg examples,
SV40 term nator in g pFast Bacg ecttﬁr and %ﬁ] str
wiichshenld apt be opsiresd I AAY FRY GR $508° PF e yeRtan

WBSV genone (Lu et al., 2005)° vvlth a prinmer set of

5' - TCCCTACGTATCAATTI TATGIGCCTAATGGAGA- 3' (SEQ I D NO

7) and 5'- ACGCGTCGACCTTGEAFMBIRSAGAGAGCTAG 1ATAA- 3'
(SEQ ID NO 8). I nfection of insect Sf9 cells with
VAC-G HA resulted in extensive cell-cell fusion (Fig

'1B). The pheamplppe Comstrygiion of ragempingnt agyiovirus
expression | evel of Y& )ﬁ’)t@é&hﬁ'cﬁs&&é$

Hemagglutinin (HA) of HS5N1 influenza virus is one of two major membrane viral

glycoproteins responsible for the production of neutralization antibodies (Bosch, ef al.,
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35 nmenbrane-fusion activity by the polyhedrin

pronmoter. WD 2007/ 129984PCT/ SG2006/ 000117 - 20 -

The kinetics of virion production in Sf9 cells was
WOoReew12898ani ned by generating a one-step gr OWMPETER20/000117

~of infectious virus productféwp (Fig. 1C). The

tenporal kinetics of the gr h curves (Lu et al.,

2003) of these viruses were simlar, although peak

md | ROuwREKAdWed 'Webé?ér Y9681 depaan afeh ;Pefénﬁéloafs @herating a

-HA and control vAc-Bacmd. Titer

bk iets et oapB PR P Vit (b aponHCEparS A TN, the
11Rreﬁtoks cotngﬁrﬂclte% té@cre%ﬁﬂ%t\ﬁa\@ulm &?&@Q&E L &skst deh containing a

he extensive
I—Isﬂynx;;tessummaﬁa@ttﬁa’fhmﬁrst)ba@‘dmsl expiepfielt veatosvash produced with the

I-#z/ﬁgfa)g)ress% gsg&e gxﬁ%%xy(hé I@:Fmtfo lo?%zere%r genééﬂog gﬂlﬁoﬂng g?xjﬂ? (WSSV) el

pfmgglﬂatnledhlmc—HATﬁégl mtn"fher seq@uﬂu‘tfapédvm emession vecior was
Bacm d fr e e
ol wits e HA SRl oAt At PRAARE Wil somatits virus
glvau@stdngar sy @hekﬁemdﬂ%aamte aind g thy eshtoh of the basvidorinas @olyhedrin
of VAc- HA % " he purified virions were
Pf%f&%aa% éﬂ#‘ Bn ‘9( 100 for 15 minutes to
di Ry 4R g&d&&m&h lo@ltheRAbhBidEntSHaculoviieyvectirs] thd aRMNIAlpolyhedrin
15 nucl éocapsi ds. were col lected th

PRI Y Y BrexPISSIOP Sdtede 8h o ggﬁy%g&%‘&f’f"m“dl@d HA
bRl sRioasdehis Gret ABSG LAl thyVBIRutEX PERSSFEsRBE Apdfntbir@ted into the

from bacul ovims-infected 3E9 cells, wth polyclonal
bmlcpm;gea@;ae g P&O&P& n speliRg (onihgUrhiEsollghe Bac-To-Bac
ghﬂt:%gﬁrg @cﬂxh vARIBLERA WA 318 cBndhlled by integrating an
ana SI'S

at HA’was detected in the purified
emptsi wiiestBoelf veetor inte drerheamidganente(FigohAK- 100, and not

| deﬁ?%&%ﬂ' Yshhe &g&k%&.ﬁﬁgs&gﬁl&ﬁ Lited QV&Q rei‘téfgﬁtﬁ{n tﬁ@ |p361yhedrm

vira nuc eocapsi ound t hat
1ddAs iesughasiteispdific mhnsgmuozt @nﬂmnaﬂw WOrBﬁClﬁGiﬁtﬁmt HSV G cDNA

B P Rl A el PR BT ATV, vt e -
o&@@@ngq%'zﬁmgymm@gﬁrmﬁwg@ést _éiﬁQ h&p tN@: 1) and 5°-
QA SRS LA A O B, (R Bl 2 vV G eDNa
WD Pl dded Aoivasirdath bf thenallyiedtin pradotet, S?Vhlaﬁﬁmw amplifed from a

ass ys using an anti-VSV_G, nonocl ontg anti bod al.so 50
cat ed t SR8y G was "Aienbr ane %\SSOCI at B

T@G@@@GG@G@&T@GHEGG@MQ@WNFA@T&@G-:’G KEQI XD aNe: 3) and 5'-
C(GFCligGAZT%)CGGTTTCGGACCGAGATCCGC—3’ (SEQ ID NO: 4). The HA cDNA
was amplified from the genome of the H5N1 virus through RT-PCR with a primer set of
5 -ATAAGAATGCGGCCGCTATGGAGAAAACAGTGCTTCTTCTTG-3” (SEQ ID
NO: 5) and 5 *.CCGCTCGAGCGGTTAAATGCAAATTCTGCATTGTAACGATC-3
(SEQ ID NO: 6). HA cDNA was then placed upstream of the SV40 terminator in a

pFastBacl vector and downstream of the el promoter, which was amplified from the
WSSV gepome (Lu et agl, 2005) with a oprimer set of 5-
TCCCTACGTATCAATTTTATGTGGCTAATGGAGA-3’ (SEQ 1D NO: 7) and 5°-
ACGCGTCGACCTTGAGTGGAGAGAGAGCTAGTTATAA-3’ (SEQ ID NO: 8).
Infection of insect SO cells with vAc-G-HA resulted in extensive cell-cell fusion (Fig.
1B). The phenotype was due to the very high expression level of VSV G protein with

membrane-fusion activity by the polyhedrin promoter.
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To determ ne whether the baculovirus

surface-di spl ayed HA protein sustained authentic

bi ol ogi cal property, the henmagglutination activity of
WOpRM7IRE8d virions of vAc-HA 30 and vAc- G HA REZ/SGasce117

(Fig. 2C). Each 25 pl1 of vAg-HA or vAc-G HA at a

titer of 101 PFU nmlL gave a2 emaggl utination titer of

around 28 using a standard hermaggl uti nati on assay

( )fﬂg ﬂm% csaef arg%uct;mem ISP5 Héﬂs&wés"h@éoceﬁﬁﬁiheﬂ hAtgenerating a one-
co-d ISp

HA woul d not_significantly

 stereglowsth t:tme*e dxfsnpﬂea;quﬁ yire$ prodoeiien (Fog. 1. teppgporal kinetics of the

e300 PR sbi o) obBlrs s weis st ffoueh pek viron

prodution of VASHG-&0A lagkyd odhindiboss ¢ivAc-Ha apd\vomreloiieBacnd. Titer

ol SRS SRR ALY Rl e B0 . Wit e ia

arﬁ&&ﬁssaédﬂﬁ denaatd tiod sante tithi 4ti9%6yh wi. (Fiacl©. Hie extensive syncytinm

R AP R 2 DR bR s o e
lafdfinfece@l.l s. Fig. 3A shows that vAc-G HA efficiently

transduced these cell lines as indicated by the
positive fluorescent cells. The expression was

further confgragde Qywréﬁﬂarsﬁ@di&bmy ﬂrrehw@gmmfnt he
total cellular extract with_ ant 0%3 a ed in

g (Tbndavoplags PuecTAmFLA RAFIG LS B fugpmatant of

 inkd QHQEQE F&Ys l@f ul'ﬁja@enﬁffugﬁ&zc b %@s§§ﬁt@%ﬁ9&h@rﬂHhh@as displayed on

sur ace 0 an anti gen capture ELI

thel enehiopad 05as“€dH6nmﬁheAét(ﬁ -Héa the guahed Yidars JeTs éfle%tﬁm%mth 1%
TR R8hY '?oxa?gb&r%ﬁ@s tgoﬂ%gg Bal vRAL bRdHne %&u&ﬁféo Lﬁlﬁ Ghen viral

previ ousl H s6-tagged
numcepsmsemmhdte@ lﬂmoﬁgle dllﬁ'acem’lﬁmu%v'ﬁ rpdupy eplibady against

el
s e YA S R S B AR By gl 1
cells, wits pelyriohdl antibodyupasstiiérmeteiwarsisadpi gtfln@dngmamgtlﬁlés-’tagged

28 5 AL A BBy S e v

viNGhs Bpfoae dr&hn@ammmmorl BACREGTATIACE e (dlged peliet

|n expr Sf9 cells were
CQW%?‘?Sé?gO "H‘pa[ ‘?"eﬁ?fﬁ‘%(ﬁ ?R\S}l rus at a MJ of. 5 and
haf Wf&ﬂd&h&fxﬁﬂe HAEwbs pz@tiléllbf bl@ﬂte:d(m ot mitsBAR Ay @e‘dh the infected
rotein fromthe tota ar .20, extract
Shope braddbepeiien Yo args buipsri foybA S i fnted X1
vEfdh gﬁg ERNTUER dakd SBc¥As fiesthe B@aﬂ&ﬁm@ @adtbinguld display HA-like

nai crotiter plates vvlth purified | gG_from gui nea
mﬂﬁycom@emuwﬁhéﬁml@ew%%n% ﬁ&ﬁlﬂd@f)@é{%@%’t s Ratural products.

ﬁﬁ[@i i:gg%% SVEO RloRbaBndrAhtibodp kb lihdicated that VSV G
nonoc ant1 bodies. 10-fold serially_diluted HA

wips ot wembreas-assnelatsesiTactreloprsppanent i Brfrgay4o-C-HA virons (Fig.
2@ antification curve. The anount of HAl in the vAc-G

HA sanpl e was determ ned as the point value in the
StBmn cth:tedmmw weretHeat the cproskowinns uacesdisplayags Skb apreteiy sustained

Fi hi 5
\1}% m% e rPP%rtéfl, E%:]S{QI 2 ﬁlg o\ﬁeﬁcﬁﬁgc&%%rffeg vifons of vAc-HA
afdNABIGHERD otak té:sfbdr@lg%r::) Efbieg8 p iofistnddA ion arA@éIr%ﬁ\ at a titer of

A r ote t.ai_ne hept
19, rrg’é:gpﬁ'ﬁl E) qo?w gﬁ? aﬁnig \%ta% g’?f %I%Fndt? using & standard
héths@itawesion Bséa?@%éﬂfeaﬁk, 1OR5). He besalt ndicetes. tha@o ~display of VSV

GEx“gtrirl'p %—I?& %vodlm{] os g%? cCI ¥ ctiuceA&xe %mplaymg efficiency of HA on the

)

baculovirus membrane.
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The i mmunogenicity of vAc-G HA was then investigated

t hrough intra-nmuscul ar i mmuni zati on of 6-8 week

BALB/c mce with purified vVAc-GHA virions. At 4
wWOoweekigIskt er vaccination with 5 x 109 PFU of PEASGEIA0117

particles, the mce were bogsted with 35 the sane

amount of virions. One weeK'later, the mce were bled

through the reh-o-orbital WO

2007/ 129984 PELhaipid a6#HRA0ddotion dlity qflvemus-r-a:nd serum
fromeach aninmal was teste

d
Ao S GOt ASFRABO BOT SRR HoRHBIL PYSHatAGHA, i ¥Po
va'caﬂhtlﬂi Brifabheh v@e?§ﬁ¥c§rtﬁl\/¥?ﬁg a@ées%e tmagﬁ@m@n abiliffhe vAc-G-HA.
ELI SAt t was set up to_nonitor ecifi
Aarramd@@u«;n pswewapyerderaed (S0 e afmépi)‘*)rﬁl é%iﬂ% & (1 capine MDCK
angg(zg A erPHE éfé'_gﬁg IF'AgES sﬁcﬁmgt VL GPHAL §BicRSY trilddieed thgse

vvn In 5 i nmuni zed ni ce devel oped
cetii s ascoadicatedt bi)@hfypp%@fﬁb Huetsscent cefls edibe pxpiessipe was further

cogh{[flgd %g) \%&ke‘i‘{']m . )‘%gsi ¥ PEeh edeﬁuié@%xﬁ’&’cﬁ‘tv@ﬂl %ﬁmﬂAl seram

mce i muni zed W th

ramé@n@.nmacplgjq spklayﬁnﬁncﬁng yBoackground sera ti ters
duced ' ..
b SRR e A RS A Rl RS gy of va
GIFA 260 (agltlgen-é@}ureTEBISH wantdeoeldyed bmgmneﬂnwgmeea pig anti-HAL
to 1 ' ' t {
PRI ORI BOPPASH SRR, G RERSTT B rte et o,
a2dost.er in the range of 24 to 27, as reported by Takada

et al. (1999). The specifjc and cant . antib
s i tEEPO RN BE RGP IR TR R inFegiLer ool

T4 gﬁisﬁh&eché’m&ﬁﬁégsﬁ @a&ﬂbﬁﬁf&%@ﬂa bhgst Hiadleott! bf thedBac-To-Bac

or expressed through V|ral transduct stained, its
syatew, ek cading seqpstas versEplifisd a hisrn FherELA RN feieTibes fjoxe with a

priTERNO G, QG%@ATM%A@G@A@MA@QFG@TT@WCW@L? (SEQ ID

mce Ive mce each grou were intra-nuscul a

NDidh b o PRGOS TSGR A TEEL |72 (B TP NO: 10).
F@\r}%@e o réé%%ﬁ,p@& Sht ek &%&é&f\kfﬁﬁ ﬂ:fef 2B MK GBkub §t a MOT of 5

tirve control wth vAc-Bacm d
anddmvasmied Thitcei. t}mﬂﬁgatwe@f Iége-éagg@iga’ﬁlv@o@@hﬁm the potal celiular

eks alkter tion with 256 HA
’%’?ﬁf BT%)SHS%]FUF% ed bac owsrqlgs particles or
i metanmgéxech;iﬁﬁhlﬂ}ﬁﬂ& Wasr dssigneil do weting bostitsd plateshwith purified
same._anoun
Te e GRa e o e S wY B ERecloR vl iAo Seematants
ca@hiag Hyer- cfﬂd)ﬁb@@ﬂkkh@aﬂbmdmﬁ W-fold seristly dtlesd &A1 protein was

|nd|v duaII for a tlbod ai nst b
@9&9”?%“‘ @%ﬁg% ﬁfe%n%a/g é]fl utina ?%ﬁhe VAC-G-

thé'b!trﬁﬂé L d@fdl‘ﬁmﬁﬁsz@ytﬁe psintleslae Inb&da siyndddibchret tlak represents the
1985." ELI SAs 25 we nmoni t or ,t
o, BRI A0 PO oVel b (TGRS AYEHGH hfivAc-GHA o a er
of i P? 9?0%18%%5&1«:1 &0 cdiflaiR Ubbibt] mms Thge ﬁﬂldid@h mdmated that the
rotein per wel As_shown in Fig mc %t{muﬂ%i
Hi nrntwwmeéraumh@@m@&@wae%acﬂm ‘and was etficiently displayed on

the surface of the baculovirus.

Example 4: immunogenicity of vAc-G-HA _
The immunogenicity of vAc-G-HA was then investigated through intra~muscular
immunization of 6-8 week BALB/C mice with purtified vAc-G-HA virions. At 4 weeks
after vaccination with 5 x 10° PFU of vAc-G-HA particles, the mice were boosted with

the same amount of vitions. One week later, the mice were bled through the retro-orbital
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significant antibody responses as detected by ELISA
in which purified HAl protein was coated as the
antigen. Mce i munized with vAc-Bacm d di spl ayed

woaadyi2base kgr ound seta 30 titers. Both vAc- G HET&HGR006/000117

VAc- HA i nduced serum Hl antjbody responses in the 6
-i'muni zed nmce, wth a titel of 2 (Fig. 5B). The H
titers of bacul ovirus vectors were corrparabl e to

15 . C i)
ELWS A mi IEmagalutination inhibitissd %I)r@gqafé 1 2e8diehely clgas)oy
ﬁ% %ﬁ@‘é"@g t e/ <8 toll%ﬁ?nﬁ%stﬂé ghet etciﬁrhnilﬂ@&y Rbel by coating 96-

urprising N1/ PR vaccl ne strain
- whlh mkucteﬂlatas ity 60 mﬁp@tﬁqlzﬁ%md §@Iomme@99quweﬂ Ag shown

Fl,&cé%;’/ %:l§ Of B Idbr&% des g]ﬁﬁcaﬁp %tge Elag'%letected by

uce ant| Zser a four
the HIAS Al 1gh?elﬁc}Hbuﬁﬁéd Histlyproteamwidh eodiad @h srpﬁglyl Rap two control mice

G W e Bomy AL RSRE Ry RRERRA e e

bq@;@ KNG U8A akiesd et Hlaatbédydiegmhes it ARG inmnided mice, with a

- .nol ecul e di spl.a t ' f
B N
R fngﬁmaeélﬁf%ed mtraiﬁtsﬁuy ithilive GI3vefihédh viradds Q]iht dbmlonsitgated a titer
of the i ndy antl bo was. t hen %
inrhe ngpIOAY Hrg2 bATIAPEY %E@ka A%f‘éﬁn@?gg o Spbeific and significant

W Pﬁﬁﬁlﬁ&?hh%nbﬁﬂﬁte@ F3ed, ANGtHA ihBNEL PR BRAIA molecule

system was perforned as reported pr.evj ousI%/ )
displagdnen ethe a¥iral spdfoee oTifapEeTa ihFeHsbedrHyirgstpction sustained its

m{%j% ﬁ?l ayi ng bacul ovi ruses showed a significant
zation titer of 80, while the H5N1/ PR8 |nduced

s dn wmigyav efugthéri glamcterize e,the ghmugeeehitiy. of5e)c-G-Tidy and vAc-HA, 7
w%gcogAll?lglgsA'ngfﬁ%Zggc@/ Q091 é&mp} e mt?ﬁf‘n%'é&ﬂ:&%s immunized with
purified virions. The inactivated H5N1/PR8 vaccine strain amplified from MDCK cells
was used as a positive control, with vAc-Bacmid vaccinated mice being used as a

negative control. At 4 weeks after intramuscular vaccination with 256 HA units of

‘purified baculovirus particles or inactivated HSN1/PR8 virus, mice were boosted with the

same amount of virions. One week later, the mice were bled through the retro-orbital
plexus, and the pooled serum from each group of 5 mice was tested individuaﬂy for
antibodies against HA by ELISA as described by Hé et al, 2005 and by
Hemagglutination Inhibitiont (HI) assays as described by Wood et al., 1985. ELISAs
were set up to monitor the HA-specific antibody levels by coating 96-well microplates
with 60 ng purified Hise-tagged HA1 protein per well.

As shown in Fig. 5A, mice immunized with vAc-HA or vAc-G-HA developed
significant antibody responses as detected by ELISA in which purified HA1 protein was
coated as the antigen. Mice immunized with vAc-Bacmid displayed only background sera
titers. Both VAC—G-HA "and vAc-HA induced serum HI antibody responses in the
immunized mice, with a titer of 26 (Fig. 5B). The HI titers of baculovirus vectors were
comparable to those mice vaccinated with the vaccine strain H5N1/PR8 that. has an
average titer of 28 (Fig. 5B). '

In the ELISA test, antibody responses induced by vAc-G-HA were around 18%
higher than that of vAc-HA. Surprisingly, the FISN1/PR8 vaccine strain induced higher
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11. The conposition according to claim210, further
conprising an adj uvant. - 12. A vaccine
~conprising the expression vector according to claim?7
or claim8, the host cell according to claim9 or the
~conposition according to claim10 for the treatnent
or prevention of a dlseas% i_n a subj ect, wherein said
di sease is associated with an avian influenza virus.
13. Use of the vaccine according to any one of clains
l1to 6 or 12, the expresg lafiRs VECt or according to
claim?7 or claim8, the host cell according to claim
9 or the conposition according to claim1l in the
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host ce accord Ing . to claim9 or the conpQsi tion

Pepti% é&?la ithay 1p dlsasa}drﬂwma&g&tmtm BeRHdR Up Sxpspedoy gaid expression

vectol B0 BRijdct, Wolieréi@hd ExésIRAvebtor BImI®RE b Baclbvifus expression
di sease associated with an avi an i nfluenza virus.

VeCtol5 A kit for use in treating or preventing a disease
in a subject, wherein said disease is associated with

n i an i nfluenz i.ru ecein said kit
B ot addite, B Rng: ao aint 0y MR ik, SSHEShn wpctgr, further
compﬂisésmnﬁebproixﬁ)xertﬂ‘t&n evhjie epaisomdrome vivts epeahi vl iinkedito the nucleic
claim @, the host cell according to claim

acid c:lc c’,m i
< % $ﬁ%m}§’&%8§e{’ﬁl%n according to claim1l.- WO
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éﬁ 1P netdeic acid en%g a hemagglutlmn peptlde and

(b) an iel promoter from white spot syndrome virus operably lmked to the

nucleic acid encoding a hemagglutinin peptide _
~ such that in use said hemagglutinin peptide is expressed by said expression vector in
said subject.

4.  The vaccine according to any one of claims 1 to 3, wherein the subject is
selected from the group comprising human, avian or porcine.

5. The vaccine according to any one of claims 1 to 4, wherein the avian
influenza virus is an H5N1 subtype of avian influenza virus.

6. The vaccine of any one claims 1 to 5, wherein the hemagglutinin peptide
comprises an amino acid sequence derived from an H5N1 subtype of avian influenza
virus.

7. An expression vector, wherein said expression vector comprises:

(a) anucleic acid encoding an antigenic peptide; and

(b) "an iel promoter from white spot syndrome virus operably linked to the
nucleic acid encoding an antigenic peptide

wherein said antigenic peptide comprises a hemagglutinin peptide comprising an

amino acid sequence derived from an H5N1 subtype of avian influenza virus.
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8. The expression vector of claim 7 for use in the treatment or prevention of a
disease in a subject, wherein said disease is associated with an avian influenza virus, such
that in use said antigenic peptide is expressed by said expression vector in said subject.

9. A host cell comprising the expression vector of claim 7 or claim 8.

10. A composition comprising an immunopotentiating agent selected from the
group consisting of the vaccine according to any-one of claims 1 to 6, the expression
vector according to claim 7 or claim 8 or the host cell according to claim 9, together with
a pharmaceutically acceptable carrier, diluent or excipient. '

11. The composition according to claim 10, further comprising an adjuvant.

12. A vaccine comprising the expression vector according to claim 7 or claim 8,
the host cell according to claim 9 or the composition according to claim 10 for the
treatment or prevention of a disease in a subject, wherein said disease is associated with
an avian influenza virus. _ ’

13. Use of the vaccine according to any one of claims 1 to 6 or 12, the expression
vector ‘according to claim 7 or claim 8, the host cell according to claim 9 or the
composition according to claim 11 in the manufacture of a medicament for the
modulation of an immune response.

14.  Use of the vaccine according to any one of claims 1 to 6 or 12, the expression
vector according to claim 7 or claim 8, the host cell according to claim 9 or the
composition according to claim 11 for the manufacture of a medicament for the treatment
or prevention of a disease associated with an avian influenza virus.

15. " A kit for use in treating or preventing a disease in a subject, wherein said
disease is associated with an avian influenza virus, and wherein said kit comprises the
vaccine according to any one of claims 1 to 6 or 12, the expression vector according to
claim 7 or claim 8, the host cell according to claim 9 or the composition according to
claim 11. '
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