10

15

20

25

30

Bi onol ecul e Surface Di splay and Uses Thereof Techni cal
Field The present invention relates generally to

wheemobesul e surface display systens, wth parpCTe6z06/000117

application to display of nmenprane glycoproteins as

vaccines. |In particular, the present invention relates

to net hods, vaccines, inmmunol ogical conpositions and

kits for BI&%I@@W@%QH&@W})IW anceUse¥ Mhsof

and to associ ated nethods for nodulating an i mune

response to avian influenza virus. Mre particularly,

the present invention rel-l%%ﬁ;ld&& c{]ods vacci nes,

i mmunol ogi cal conpositions an its Tor treating

andI‘lmrprpsemw em/tenimgl sdlates pertdballly tavbiemolechlewsmnzee displag systems, with

at ed thosf r modul at i n
PRk BB & i TBRE Bot il Yo Bl R yastieR Gn partioutar, the
Bl riaviti oA Elaly it@ methids IRtz ey, ifniSurioogicas lcgmpﬁmﬁcmt and kits for
wor | dwi de i nf ect.i ous. di sgase of birds that is cause

batingowdiorsrevgngag gviapratiigize, alle asseciaied mokhads §0ram@du1atmg an

ﬁrﬁﬁiﬁﬁ@ ?es&@n&@% SHaE BRTdRELving. Mite BidRERAY, B ipFReMaRvention relates

resul synptonms ranging fromnild |IInesstoa

o ghﬂlpd&mpagtrsousman@omph epmyposidions apdkitofpe tresting and/or preventing
I d t

Isﬁﬁ% l}ieér%\;‘g a@lﬁ? ﬁrgﬁﬁgxpga gdosm%&t\ f> assg&lﬁ{eg ?ﬁkt@é&% f%ﬁﬁ%%d&latmg an immune

pespunsdito girain TSN lendanafloesarnnass of i nfluenza viruses

within bird populations. In particular, because

mgratory birds are naturally resistant to infection,

t hey provide a potent vega@kgféund pirection to ot her

bi rd popul ati ons such as donestic paoultry which are

parzﬁV@mlaﬂleg y&ee p% ﬂbﬂl@lﬁﬁané praridivide igfectioysi dipgase f dirds that is

el ‘Bgzcﬂp %@ro Beﬁi&evﬂfsgmpblﬂ"é‘tail@ﬂl%ﬂglﬁ th Q)reréhsceptlble to

have b cause uenza A viruses of

ahed dHEaseQMndntqan ere@lﬂt mfmré@hnaﬂ@aslngnﬂomesnldu dlnew to a highly

i nf ect e flaocks ar cedur es
oS A Bl 0 Do Rifing bR B o RIS,
VIhr]Fjﬁeeﬂr-ll@\AEypé‘s ofs uﬁ‘rueﬁmsfirue&rca?@ownt tooﬂ]lf@ct Hﬁfdsgs ted fnpviding an
t he hi cont ness,. ease .qf nsmi ssj on and
CEICHSIYE ABervoty g%mﬁﬁ’ézawﬁ“ﬁ?gs &ﬂ'g]i‘ (tﬁ’ér of°H a§1oﬁ<s;tt@'r rhc‘ﬁgr because
Ragtatord LBlrdshﬁ}é BHFAILF Fedidta REMYCRBONNY prdvidd a dﬁbtent vector for

terns of both inplementation of such neasures an
dfsetinctq othesfbist parulations1g8h o dpeassfikaaplioy: ridhse particularly
%ﬁsrcg%tfblg t%@ﬂ&ﬁ‘lcé B 14 gﬁf‘f at) ihHSedZHRE Suth EAS glf}llhef mglﬂ}f r?athogenic

causi ng severe respiratory di seas
f@“rmmrb@gn odusedhoyrinBludinzdA vitinses dfistiletypésdiS end HEi ded

avi RERRER Akt Pt Bl SRR b R BHAH B are sandard

prodelheres Qirhed %&bréxﬂ:nﬁﬁ)@&h@ aprad of sviaednfhnchzd \dﬂﬁt However, such
Furt her cases silctl on with avian infl yenza

i,nf
TP Aoy BRSBRFAD (hedige camtegiguicnt sgse of Eakdhnission and

14 dethNGtiie d¥ehld eqﬁﬂugraﬂ&ade\fbﬂtp %Hﬂu@é’l%og“%@ théynalso carry a heavy
addi tion, noferecent outbreaks of birds infectéd wth

eprnopgMiolkinrterns dfRoth immlemensplinm efpurh measires andmlesigprion of birds.
andxnp@btyl Igﬁoﬂg hge guehé %ifsyrﬁ% bfaftin ﬂ&@%ﬁfa%ﬁfs dﬁ@_ggcgaﬁlecuy from

becauseé and 1s ad at ac
bade o hurnmsy cmmewerbee&pma@rptltseasam h%alhumqmpoﬁwhhm 6 died. This
?r?fgci:t}cjno Q(’)inl:fa(e) a\)\tliﬁls b gprpdelz_rlrSnNclm ﬁ/ong Kong’s poultry population of avian
influenza 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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hi gh pat hogenicity and can cause severe disease in
humans. Birds surviving infection excrete virus for at

WO e@st12984 days, both orally and in faeces, theP&bgG2006/000117

facilitating further spread gt live poultry markets

and by mgratory birds. Datd“on the clinica

progressi on of human infection with H5NL avi an

%&Eﬁtu&ffgl%ak’é 5P§1rﬂ infEdt %I\xhﬂrl‘ e dy5 iRt halleMtlen %ﬁtgﬁad in eastern
only some of which can be used tor both treatnment” and
ﬁhﬁwenndpmﬁw@m3EThd¢@ limtations. The present

in develon

bi \cﬁ ecu sur?ace egn % Caﬂl%?/éttlgﬁrﬂr e%vﬁlﬂiypar s a?egt at acquiring
a@s ifeomb Ivﬁnse@flnﬁ:utrﬂig Smst mﬁlat S!ped:lesphagddiﬂomﬁstﬂmemﬁ'om H5N1 have

ﬂﬁ%dﬁ?rOtelns vaCC|nes Egrtlc:% resen fecti

hogenicEy o“Aet ﬁ%"&%e € R grayipg infection

eRFBe Situs GBS alafé:dstklld 8aylsOboth! @ally A8d %M’de@és nh&&wfacnqatmg further

avi an influenza, and to associ ated methods for

srraed altlivegonkiryi merkels and by srigwtary bigs-an i nf | uenza

Vi 'Yga o§%ﬂyﬁﬁﬁiczgf 1d @ss { VS 2k 1‘3‘?5%961‘}1 W3 N a(fiagsiﬁﬂuenza virus

aspect of e pr I nvent1 on, ere is provid

mdmdhnﬁltad pmdaammlrah gmgs dmlyp:loaw afgwhkichohy beptsedi & both treatment
re|n S&I% ve1 gq rises: (a) inserting a nucleic
Breg?fthé)&r @O %1 nﬂ: il ptl de into a bacul ovirus

exm&sprdsaltvm@équn wheredicateslaba thacddvelepmesnt ef (bieasieoule surface

vect or conprls an iel Eéonnter fromwhite s

spat
égﬁa@yowé eqi5; 4 PHCYIAn ABPEGHP Lo SXpms da. Glelpy of membrane
6Bl dpl‘Metuli‘s 28 \%C@ﬂ‘l@i S35 'pﬁﬂlc\ﬁﬁd‘%t Pe pREEnH GoveRNOR SRRkAdto methods,
Sai d pol ypeptide from sai d expression vector wherein
yagoineso mypmpvluoa@al soppesitensedndkilgi ©p| tespiigg omd{grepreventing avian
%ﬁHJe VR ;ﬂi%nﬁ)r 4 ?c@ﬁedangﬁfoldls 4k Sl A ohg'lﬂlgnﬁn% ?esponse to avian
second aspect esent I nventi orr, ther
prfbhengteding. syst em for presenting or di spI ayi ng a
pol ypepti de, wherein said systemconprises: (a) a
nucl ei ¢ acid encodi ng said pol ypeptide inserted into a
bacul ovi rus expr essi GQunvigakpof tMQQﬁﬁé[ﬂ;Kﬁﬁi d
bacul ovi rus.  expressi on vector conprjses, an

£at e

| . .
pr onot &ccerding s figst ase rp5?§gn§,qny91§tlon( g)e?‘?rbga?@v‘ldsﬁi a method
xgﬁ‘égeﬁﬁﬁ 5‘19d1 aﬁﬁ@ﬁ% E’P@gt’ﬂfés%h% 1 sa¥ ERik®@icBmprises:

ressi o nmeans for expressi ng sal d
IOOI ype@i uiléerfln@m suicktieastde satasting eeido prbweplide datpda baculovirus

m%gsgog%e Jv%cforg&/ggr%ﬁzlss%% S8 Rvidlk %Q}ét%%sga} g&gaﬁlﬁ@pg{s&a%g je] promoter

oVl rus. Accor
(ﬁfonthhit@n;ﬁﬁeyﬁdrbmaehud;;on there is provided a vaccine

subj coft) Twererne adieal gt By e 2o GREROn PG and

avi an (d)f bxprexgmg\shidydlyRpadaiemeaill &ptddsivacetoe
corrprl Ses an expression vector comprising.a nu Ie|

AeeEpiR el Pﬂ]gpﬁ?t}d@nﬁgﬁmﬁ?m?ﬁ T ppilpved, o8 bR § ¢ embrane of a
Us&nSRhd. hemaggl utinin peptide is expressed by said

expression vector in said subject.
According to a second aspect of the present invention, there is provided a system

for presenting or displaying a polypeptide, wherein said system comprises:

(a) a nucleic acid encoding said polypeptide inserted into a baculovirus
expression vector, wherein said baculovirus expression vector comprises an ie/ promoter
from white spot syndrome virus;

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

(c) means for expressing said polypeptide from said expression vector
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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
WO pdo7az9984e vi rus. The expression vector nmay COPEI/BEE06/000117
bacul ovi rus expressi on vector. The bacul ovirus
expression vector may be pse@dotyped with a vesicul ar
stomatitis virus glycoprotein. The expression vect or
furthe 0 r
Piksi S8 ot fIRpRGL 3¢ ReRhRIOLE tiole NPT S{fRY membrane of 2
bdmﬂmshughe pronoter nmay be operably Ilnked to the

nu ac d ncodi n anti geni c epti.de.. The . .

he hIRELPES FHaS TR, mediRa iRy tsaipyided o vaceine for
the (ﬁlléﬁﬁh@éht @? fpté‘z%ﬁtlér[ oM alischNh & wililjyRpewhéredysad disease is associated
i nfluenza virus. According to a fourth aspect of the

Witle g8 r@ﬁ/lmﬂvﬂﬁ%%ﬁﬂmﬁh@rrde repy W HRGFINE SAIBRIISSS 2R SEPIeption vector
ah&h SR i biRG! that id
CREAITR s Mgt ARTChARIAY, 2onhBRAREL DRUALINER! that in use su
hmriaglgbnmm waptids js exphessgrbbesaid exressicacisicios inspigppubdest. an
J_si a nucleic acid
?ﬁ? h e{;} mag%f nﬁ{”ﬁﬁﬁgg‘i’m@? and (b) an iel
p r e aefan fififhrenvdizires Sipgbe ay HSNArsebisipe 0f avipe [Iﬁhieyza virus.
linked to the nucleic acid e Eggo ing a hena% utlng@l 1
pepiF GEPISTRIPR YERLOr 3y eRIBPILSS; A PARRIGREYY SRS pERr (e haculovirus
&%Pés%ﬁ%ct@y m2@ibe T})@éﬁﬂfo@ﬁﬁﬂ LRI Rl dr Brofifbitifhs 108 8§toprotein.
According to a fifth aspect of the present_ invention,
t h éﬁhé expreptieny Verier mAY &xpics SemBHss /& BIoFROter\ e promatsy pay comprise
t
1R R340 HES1 P PIPELERSe ( TDURALE 358 cpeply ket o
the ancletvi dcal wodlngyandnbgmwpapmsleoper ably linked to the
ei,c _aci d, .encodi geni c
oo e e el B B oA AP SE0AE RERL G PR Berived from an
HSN isgetypooPavia mfluaiizaaiiugo aci d sequence derived from
an H5N1 subty ?e f avian jnfluenza virus, Accordi

Acep llﬁ%ﬁ’e% gspect ég%mesqm,\l,@ﬁpp% th@rﬁé§ grqvléye% a vaccine for
ﬂ% Reaffcht IR HrEVEREiES OF AHi¥RSE H a Qhbjb&te Wﬁlblfehh sA8 Reehsd RBrassociated
use in the treatnent or prevention of a disease in a
withjasctviamhiaflaenrasdiug, and wheisin $id yaerinne@EPTCS ingxpression vector
JH fluenza virus, such that in use said antigenic
pém IS expressed by sai d expression vector in said
s ulgplect . a Aadeic deidgntadiag s bemagdivasp @eptlctn‘, ande present
|nv ntion ere i.s provi a host .cell caom
«pr B & oA REr R R Frotew Ty YR SpsebPe tinked to the
ﬁ\ﬁ%ié dtil @ntddigda BbghsdhuidEnpeptidef the present
invention, there is prOV|de a. caonpositign conppri Sin

an Speh thahBpeeeid bemegglugimperiidieds exeressed iy gwgsion veetor in
&QP&M?&%”Q of the vaccine of the third or fourth
aspec the expression vector of the fifth or sixth
as persosling to b diftiosspedetf] the praseit igeendienhtherpisqurovided an expression
to eth agﬁ{%%%ggggg(ﬂgggaéc&%bh%sacceptable carrier,

(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.

According to a sixth aspect of the present invention, there is provided the expression

vector of the fifth aspect for use in the treatment or prevention of a disease in a subject,
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The conposition may optionally conprise an adjuvant.
According to a ninth aspect of the present invention,
W b@ra29984 provi ded a vacci ne conprising the exptBS62006/000117
vector of the fifth or sixth aspects, the host cell of
t he seventh aspect or the camposition of the eighth
aspect for the treatnent or prevention of a disease in
Whereil s%?c# disehierigiRsoipltell HiBeAs Svibd iRESIGh 3RE, Wchhth&Nin use said
avian influenza virus. According to a tenth aspect of
antigepic psptide is axvpmssed by seidexpresgopresipiadaid swbiehbd f or
nodul ati ng, an_inmune res ereLn. sai t .
comyer Pt Pk PONE SrosfiChPelliofChiec IR H80ided a host call
ampizingothe axpressinmapairedthefifilngr sigidspsed.ect ed from
th roup consisting of the_.vaccine of.the.thipd, . .
fo ﬂrdg?g ? n#th eé%}ﬁﬂc??,edt & pP’§’§§r}qoﬁw ’étécf’br{hﬁe ffyprovided a
SontpRitdh compRindSheiaiBundpdfenfigtig £8nt s@éctédGrosemetdup consisting
aspect or the conposition of the eighth aspect. }
achervareige 08 thmnthitderefourhaspeds, the ckpressip¥egier of the fifth or sixth
' | i IR thadw iR dhlSnaceut
PEET LR b G PERKACR0e T, CRLDE 18 phrafuapeutic
canriery ddwenit of éxegpigat. vi r us, wherein said net hod

conmprises adm ni ster.ing,to a subj effective
anﬁ&qtcogxpog OF el 78 8?%%?03?3%5%5%"%@@ ected from

t hev @bl e®Rshiath ageof of e preaitnavattionhehdrdiis grovided a vaccine
fourth or ninth aspects,_th xpressi on vector of th

farRRIsing theiexpressgh ¥eqer of the Titiedr SoRiastiels, fes s el AF the seventh
é’s?@@c%tr 19 cdBSosRRIMRAShS bRANOdspbd ForihgtichtndiP OF brevention of a disease
According to a twelfth .aspecF of the present .

inrasvbidch rwherdie said idisepsedy pesegiatedavid an pday Hdkiepsa WFUSt he

t hi A t ' r Is 0.

of Ahardify {4, oy Al oF Bty | RRRBHEEES IO BHEEL method fo
meuelatif aspenhugr rdshensep whesdin iseid ofetlidie camnphites adopsistering to a

for the dul ati on of .an i nmune resppense. Accordi,n 0

405 A0 GBI VagHRREL Bf iz Rb BOSHE R UL REF oo e BofGthe srou
BiRstife df uRevaokint Betheatiiil Nuth ok hinth Bégedts, frewkplesdon vector of the
ninth aspects, the expression vector of the fifth or

asp .

§1fth oR sixdh awests, thrdoploll oidhe seyenithaspseh,arihn cqapatition,pf the eighth
jhesconposition of the eighth aspect for the

nuf acture of a medicament for the treatment of a |
di seonling toui elewenthiaspechaf thei prasenhinvgetiom there is provided a method
Yor"tHe tr%%ﬁi% qlolilgprg\%nﬁofl 4 4 %gsj%gé %%Bﬁ&tred Qfittt RE RieS fltfuenza virus,
Invention, THerETTS provided a kit Tor use in treating
whereire yadtmetod cdinpeiasse admindstenity &ct, subjeet en reffeative amount of an
di sease i s. associated with an avian influen Vi rus .
R AR PP ElceiESons e SR Sabing g jastie of the third,
FuirthGr it rakpecty, th ddphessipBeft®r of fies XD bE Sigitoaspees,tthe host cell of
of the fifth or sixth aspects, the host cell of the

Bevernth awselcar thy campositimridhe righthaisPedte ei ght h
as PeGhrdifls 't(?%ltgﬁggvf %s?ebto@f f gro®nfidn t?&n, Eﬂ&e H§n%|§(§ﬁ'&ed use of the

h
i nvention w described, by way of exa i
vadcine of thiy thied,efoerib eortinthhaspees.| thei eagrebsign veetor pf g Efth or sixth

1. i d i ; .
B%’Sﬁcﬁg’g@% ﬁctteclg?ﬁ Q’(f i{‘le %gvrﬁlgt%;%%f’%& gé %Eeeéozr?rébgﬁilogﬁd}g]?e ?‘ﬁléth aspect for the
gedolton bl MitmBagaiedponsdic- HA, and vAc- G HA. The

desjred . . . .
According to a thirteenth aspect of the present invention, there is provided use of the

arllly acceptable

vaccine of the third, fourth or ninth aspects, the expression vector of the fifth or sixth
aspects, the host cell of the seventh aspect or the composition of the eighth aspect for the
manufacture of a medicament for the treatment of a disease associated with an avian

influenza virus.
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VSV G or HA expression cassettes were inserted within
t he pol yhedrin | ocus through site-specific

WO e@naposd tion enploying a Bac-to-Bac system E@)/SG2006/000117
Syncytiumformation in Sf9 c%lls infected with
VAc-G HA as indicated by white arrow. |nages were
captured at 72 h post transduction. (C) One-step

Or QWebrdaill 1668 fodrrethddpet POty presydt esention,tthererie@rovided a kit for
val ue of three individual infection SF9 lIs wer e

ysRi BEEHERF DIRHNENG aélvse@ﬁerlaé TR F gt a7 isgaseps gtipgiated with
%a avi AP ARE Sl AR 811 Wiersih salm@d Qshises iehRcsits Bﬁﬁ@HAtﬁlfrd fourth or

culovirus vectors. (A) Menbrane-association of
ot ddpectsy tke- expressionyyrsios- ¢fathg Hfifth oF sixth gpedts, dthe hostLcell of the

k&ﬁt@%%pe%%f’tﬁg Conggslgcghc'bitljh%{g ighfil Coh&’ét Lane 1, purified

as nega trol; lane 2,
purified nucl eocapS| ds from VAc-G HA virions treated
with Triton X-100 c- G HA virions;
| ane 4, total cell EP&FB@%FPB%E "f‘%‘t tE’Fﬁ 4PY el I s

i nf[?&tp%éeﬁ\! fbenti¥a-wiHdW bedeschbed, dlyalaycef dxatrle only, with reference

extracts fromSf9 cells infected wth vAc-G HA; | ane
feﬂl%&%m% gWes--HA virions; lane 7, purified

ﬁ"%ﬂ“ea%%o%éﬁ%&ﬁm srodifetibhf ‘?Q&)rﬁlﬁﬁﬁft %@cﬂl’bﬁlﬂus—«gﬁ ' (tAq 'Schematic

rane-a SOCIatlon of In purl
mpms@t&worp af the Lgemmd_aﬁ od\ciBacyidy @ApﬁéAsané @mﬁrléé dde desired

kgy(éz) i éigsg res]s %atg#gtget%: Set@e ?r(l:s:e: \C/m%%llﬂr?lfl rtl'i@ggllyﬁ&irﬁy {d¥s through
sletpedifio ethnysasitiprs enplalingvw Bat-to-iiat syitens (B Spuoytitie tbrmation in

$0eels s Pied il Re Lt Aaes ndice R ISP RIS FrofiPases Sfpr paptured at
12 B pot Msﬁucﬁrﬁgé@) @ﬁ@s&ﬁ?dﬂmﬁ%ﬁ#&t E&dh @fa bbiat i’é@r@@ﬂt@ the mean

by VAc-G | s were transduced
valee of freaindivivee! iofections. STB crlls stesr infeeted by)indivigeib virus with a
o&tofor an IFA test or harvested for Western bl ot
anal ysi s (A) Fluorescence m crographs of transduced
manmeFigame 2eCharattarization lof NA displayed bn ghe-irfasp e€ bidubovirus vectors.

PR BB AR or S iR MR BR heta R A1 partctes. Puriied

HﬁNQCﬁﬁdny&eﬁgdidsve rﬁoeﬂgé Ibmnelz cmell,npamﬁa@t ®[A¥:—Bﬁlﬂlld virions as
t he .1 mages re capture y a digita g yst.em

REBAUTR CHRFPoransy ZHA e BYGIoq BTGt 0By YaeT PETA NN treated with
ﬁﬂ%&l@tn 0! Bhe 3SSANpINE HACBOIHA BitiorseraHBY, ie@dl%eﬂulaf\%cts from Sf9

cellular extract: 1ane 2, Df-1I cellular extract:

alls pofected ettHEAL- GrHA; dins igotsbseliulyeexgsats dem S(Sbyeﬂs infected with
%@ %ﬁﬁle’ 8 Q:oﬁ‘fptlt%jlg QAUAI-I'}P{/i%%HL Qafll ?%Lg‘ﬁ%{élr%%leocapmds from vAc-

i’ons rough ant’igen ca _
RAr vitioas triegi€il leﬂITT gtmlnrﬁéd 0pi B Membmnmwiaﬁml of VSV G in purified
c t ur.e

det ect d t
PRE SRR palfces. 1tien 32, DEHS e Smp B BR AV (B P ieetutination
bidvitpr ot Hmdi’@@ﬁyﬁ@bw#@e@ol’ﬁd hélﬁhgg’luﬁﬁaimaﬁfér was determined

quant 5 I o I"i‘)kécég?\gﬂ%\ 0%2? EIB’AC;&} ﬁq}@étl((]ﬂﬂ %mf‘\,g %Isgspensmn of
é}ﬁéﬁeﬂ@ﬁﬁi’ﬂc@féséef &hﬁﬁél?@lﬂMatstgdﬁtﬂﬁ dgrardicles. Two

control”mce ( wer e |n£lected wi th equal
anounFiguaé 3p(A) a’mde(B) ﬂ“pmls@a@mnd)f\t ¢ Hé\ngeneméfAm@uHédMDCK or Df-

2 el{léo ‘gg t%‘?;d&%?l&lﬁ{ \%&l @/Hﬁl‘étwltd} 100! 18595 e cells were fixed
§ as a capture an esul't's ‘are expressed

folf enriFAntestaoidrecstedl fof Wesifﬁn diﬂdthlelysse(M) FKuBireséimca mnubiographs of
t | ts%lrlcefdorrnarrgng ?1an els' I1nZ %9 ﬁ*‘A test with a HAl-specific monoclonal antibody.

Arrows point to positive fluorescent cells. The fluorescence signal was detected using

inverted fluorescence microscopy and the images were captured by a digital imaging
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VAc-G HA. The HI titer is expressed as the endpoint in
a twofold dilution of sera. Figure 5. (A) Antigenic

wapraysios4 of HA-di spl ayi ng bacul o viruses. ThrReT/§620$800117

of 5 mce were intranuscularly injected with vAc-G HA

VAc- HA, inactivated H5N1/ PR8, and vAc-Bacm d

i ndi vidually. Pool ed serum sanples from each group

wastén t @t BeteftionEbd BA it béth pransdiced ckld t}nbwg}BWestbnabkﬂ assay with

as,. capture ant Resul ts, are, ex

i o hees br MG Gkt exralr e sy Dif cslilay Siggpts tane 3,
peMSRIHA v@RorRS 8@ Yhok®ive t dRtBRO(S Q%ﬁﬁthlﬂi@aﬁaﬂpéfe $he HANmolecule
I mmuni zed mce. The H titer is expressed as th

disalagechon WAgG-ih W@Il@lsdthFQﬁgho?’Pttgens‘@PﬁﬂelE\Utsﬁe “Purified IgG from

*ﬂteé %Eé Zﬁfd’ (ﬁﬁ)%ﬁ)ﬁal o&}}qvérgllgeé %E'd%kecﬁi | 4l Qfure antibodies,
vvere m xe h an equal volunme o

Wspecstlvd]yl, ueﬂnb assayt 80-fiold gerialfyl dilsbeiab il rpustent was omyiloged to construct

Tq Dao/ n .. t‘.éiet.%[lesence of viral pr otei n was nonitored

Bﬁag arfllﬂ}l{a? PR ERVERR le’nym onal anti-HA anti body.

The n@udural4l gAY Adtigdnid &falysis EVNGIEN. Agrbieoftipe (M1- MS) were

iin the serial, dilution, Defi nltl(&ns As used herei

EIETRUSEHATLE dnipsted PH Ve S A paitieleuiTige pentiel inpsp |(§1 and C2) were

hg&ct&pwltﬁ ﬁsﬁﬁbdr%s 8Pbgtifled vALBRBRIdPfns.VAld Alh&ASantibody was
npri sing such as "conprise" and

'frmrtplredélé’sELISHsaWéh &k protrimaeaied §s v eanitee antigerl. Resultsmse expressed
l‘ﬂ? 81% rﬁgar Qo}oF'fcet & 1”1581 dﬁ%tgc%érg &}3) Wfim %ﬂtetﬁéﬂ%f] hicd Slfiinized with
I'on or

0 any a condi
mnfﬁ-@héa TlmrIé]&/tant 1stelxpreemiab thesdmdpoint of a twafolddlilution obsera.

di sease, ?‘&)P r Wi se vent é?‘&éﬁ? iwl%ég%gugoafmﬁs Three groups of

amel i F%‘cré 50

grmﬁb%ﬁl@&nlﬁbﬁlaﬂy lﬂﬂij@@téd ml VASHIHAQ WACLIH]AaﬁMcWed H5N1/PRS,
what soever. used herein the term"effective anoun

ppd vdgdaacnid Hnﬁlw%llyfeﬁw #th SeruposAnaRIRy EoBL A, BOPR .Véfﬁ? tested by
@?T?S" 0ty p@iE Lpd e@g@‘?g Ajg&teﬁpwa%rh@ tﬁ@cdﬁ’c@r\é'aﬂﬁgéﬂ" ?egﬁ&,' dr8@xpressed as

unt required wl

ﬂwoqnem ahsortsmbg ot il : 1fedibrietl saya. dilﬁ)ffélc@sgaxs nwwaé{zat;tﬂn assay for the
%?glf%{%e rg%béaﬂ‘g)lésrﬁtﬁé%gne%&é‘l?zl%{i ? a]:l% ﬁletnt%f %l ex%ﬁe@géedlt z%sgcﬂe endpoint in

trt@atfold, dﬂdntamrtﬁ‘rsbrac ik dre Ia:ty&alﬁzaben mgsa&dthertmt-fekbsbr'mh dilutions from
e of ad nistrati on and so.fort Thus, .it.i .
10Fo BBE St whied eigii Pynad fo@Rie Vi lbent Fob gt ifbenza virus o
M@seTCIIﬁs‘aﬁinlamMe gféé@;[heQﬂSv@fal PidtaR a8 Rhdraloted 8 hie CEA &t with the
be det erm ned %%one of  ordinary skill in

phbfd@rl@l %%lr%lcmlﬂyowe dfepsu H@Flplﬁﬁfﬂf as pressed ay theendpoint in the
Q&i’a?'dﬂ ﬁ51{1e ternms "pol ypeptide", "peptide" and

pr ot el n are used mterchangeably to refer to a

pol ynmer of amino acid residues and to fragnents,

vari ants, anal ogues, orthold) Hes ol honol ogues

t hereof. Thus, these terns ‘%fzﬂ@ oth to anino acid

pol A(.ﬂﬁfs@d i lﬁbmh; cthe otn Of conipriBingft Meame i“thoheting L;&mcqﬁllg, but not

synt ally occurring am.no acid, ch .as,
J°EH ¥:a§° Pfa'l ?gﬁt@ (}/r a]:l?fé%lﬁoﬁ) ﬂtj: Terdy 2 apq»rypnsmg , such as

OEdiHpriden And@ i diprivel’d hadScoMkp o@%ginpvaned meanings.
natural | y-occurring am no acid nmers used

her&s Bsedt hrgeipdhentermyoltseaiing cdi dr@atrmnt’* rﬁfen 9 aya@idgall uses which
Hifre goﬂ(ﬂtti(ﬁ{ 5‘1h &ng t ‘afesés%ﬁtsﬁm@ntr@’l L& dRion or disease, or

conpri sing one o e eoti des, or an
otliegwise ptevont, mden rretard ameliorate or reverse the progression of a condition or

disease 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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fragment thereof, including but not [imted to RNA or
DNA nucl eoti des or corrbi nati ons thereof. Wthin the

W(se(mp/azs@fzuhe terns "protein", " poI ypepti de", PCT/SG2006/000117

“peptide”, "polynucleotide" and "nucleic acid" as used
herein are fragnments and variants thereaf, including
but not limted to reverse conplinent and anti sense
ﬁl&bﬁi& mﬁu@éﬂ yill Q}aeptﬂ(ﬂlﬁ,‘&uﬁﬁdt toushigedt depenlding one fdcersnsuch as the

SRt e e b g ol Gael eahionopt fus Vet e Sveriy of the
E&Hﬁt‘iéﬂ qb%ﬂfg &Eatadf tiel Ehﬁ@ﬁﬁah deflt BeihgOhdBRRerel Nadde e mode of

of the poly ptide, e fragnent nmay possess
q@rmm&t@tlpw eanau %ﬂ defitle aThlasetlt vr 0Pt iResy spgoifly emexact “effective

be t as, i
F JLeurlts %rétqgﬁltalﬂgl 5/}8% |c%5€{nar nggl%gﬁ?:tgs of ﬁg? E\iﬁ o)%h{i may be
detehmmed hy: Dnie siteydmageskilh i thntaﬁ using caficoubng expyopepntaes.

whi ch po SS. qulr ative bio gal, |y|t iy -

con&% e éeﬁ%%‘rr@’ %Wpeg‘?l ?glgqueﬂ%pe var ?%41'[ Profglp” are used
ﬂttét@hzﬁfg&ﬁﬂﬁ $o epfad tot apolymeb od hoghocadid assidues tayd itd fragments variants,
conmon. Further ese_pol ypeptl de_sequence vari

ARAJOBYSEr erthel logish oF ogm3thaseeh Thys, Wxtem?sw&go%th to amino
Qé% o%‘h{ers R %1i P Bhe %1%01%%&6 a%?rf@r%ﬁﬁié@ N§Q dydedtit tnbn-naturally

urt er, a variant polypeptide may include anal ogues,
ebersiganive acisk sucheasal chgmical pealpgienffotoprespariding natimefly occurring

i AT LR Pty PR o

su bss udedthersin,dfe ten@s Spolymurckeatidehor Bmicktss additiretubad intdrehangeably

%X%ig]ta#ge ‘ F%ﬁ%%pﬁ%lks)}snfgg{ﬁe:ﬂ% !ngﬁe p{lapg‘mgag,r ﬁﬁgl;aglggliéguaeoﬁde ora

B8 ekt e &lebs, iddheiih bt nd TRKIRFS RN X QE IINA fRRBEIE or combinations
nucleic acid that has the abili ty confer expression of

feic acid fragnent to which it is operably

l i in h@ s@ H th@'t Fﬁﬁgh stoteRf, e?dﬁ iden ?éﬁﬁ&’é’”l Spolynucleotlde”

Int ext o pr esén entio
bed (inmetdeis tagudd as hvaed hﬁreexmeés@mmtwm @mmltmthem@r&pmphlémg but not

ggp { grtrct))tr:ee/r rsggmgrgil St an Eé&sg@fn@ %f Bo %Q&tgdes and nuclelc acids.

rt Ophage agem cosm ViTus’sub-genom
gerithe terdch Faggmait) refiersab hq#’olmlﬁbtlde ar pdlypqﬂﬂiel seqlrnénce that encodes

mai ntai ning and or r rol ogous DNA | n

éxiﬂ"ég@ﬂlﬂ Br B0 Gensiibat o0 ¢ TR GHOEY O rAgen tn Yms of the
1kybeptﬁié ﬂl%%gﬁﬁhﬂnﬁy pbgﬁsst @faﬁtaﬁ@@ %E@@@Mal'dcﬁ%@ﬁ in common with the
ers to transcriptional and translational regulatory

bel-langty Ft?@‘te}fbles t hat are positioned relative to a

pol ’%}R_}etﬁﬁh des . 3Qd R&Y e ef é\fﬂ)@tahﬁal%gn ang@]{ﬂ%es Generally,

suc at the po ynuc eotide 15 transcribe
potlyiceptid deqience r earshbst ethy ﬁm:ods epblmmptadeﬁ whiech tpossess qualitative

E@zﬁnﬁ% géﬁ"&}’qﬁlcélgﬁiqﬁ ?’%g%%%y eg dﬁlen {lilﬂgée%ktﬁﬁlt% may ¢ also possess
.hﬁalitht@IdJlﬁloRigﬁf{E ﬁétwltryi‘linc&bnmyn bEurt}ﬁaqUﬂhﬁ@pdlypegﬁﬂle Lst‘eqnh@ce variants
t r r t t

GPatectJeset Bt o iiono ot 9y ier B 83 Shie H3%, o6%, 97%,

gm@%gﬁug@é%%ﬁemal and/ or external stinuli, or
In a tissuespecific manner. In the present context

t heFurthem ' parewb pelypeptideamay inahede anslagmes rwhrseia the term “analogue”
means a polypeptide which is a derivative of the disclosed polypeptides, which derivative

comprises addition, deletion or substitution of one or more amino acids, such that the
polypeptide retains substantially the same function as the native polypeptide from which

it 1s derived.
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reconbi nant, synthetic or fusion nolecule, or
derivative which confers, activates or enhances the
wez@ras®son of a nucleic acid nolecule to whi cPCT/8G286/000117
operably Iinked, and which egcodes a peptide. As used
herein, the phrase "avian influenza virus" includes
any virus causing or suspected of causing a disease in
QLsetfsteé hef EA ekl f3em ble'ipr@é%ﬁorﬂ Véttdrethehfls #h@Bic BBRY tGh s the ability
uman su ects hi particular, "avian influenza
mn:ferseXprmlbudaésa ricleie peid fragment faamwhiak it i ppesably dinked, in a cell or
udi_n [ S;
oY R on, e, TG R ot or B0 budich; BUBRAERS is 1o be
ﬁrld&tSj@&iSthh’Bar( exprq*asaiohmeuﬂoa thaHEd)ﬂlpam al-jﬁbﬁl))tea rsl dbfine(dl lmreln may be
hrase "di seas

£ Blasinich bBtreriy i LRgFER POREH erisus PP aRao B HEoAgRY: Fagment, or

&'h&eﬁﬁﬁelccﬂciﬂ?@ﬁﬁb&i af BaditaidingOirdiedr esplisgthdleterologous DNA in an
associ ated with an avi an i nfl uenza V|rus As use

W@F@ﬂswle tommat dopld thbeimtradpesd migtiedtllused in relation to
o t‘%] g%eﬁﬁﬁ RRe ‘?&rrfm(gﬂﬁlb'l}n ﬁﬁﬁ&@'x@ﬁrsofo H8GERARIHAY and translational

irectly or Indirect an | nmune response
mga]atmy ;mlyamlecgmlns Beistarwbptsltgfne@erdiajmm gy a hleolypepude -encoding

Th t h |
Bﬁ?f’?‘é‘?@%&’g‘\ SIBIe ulﬁ \s/a;g’%ag’hf %’? ethﬁg}{ ggﬁgrag‘%p i ca %ﬁﬁ % and the
polgppade & tramisdane gl ycoprotei ns as vacci nes.,

parti cul the inventorshave d stra ed .t he
apihs wssd o Py e BB SHOBA Sr<Liss SSa G lgfgﬁétr%l%{gwﬁquemes ofa

LAIRAL 2R 1hQRUBR thATATASbox Bf Ine8Rel¥inbMtS whithoMey be required for
Synergistic surface display and gene transducti on

of
advarale tansdriptian ghitietion,nwithisy witlkausi additippal éqgﬂla&qr@rﬁlements which
{ -
LAY Sl TG BRI 0PN S 0 e
MSvifle mmmn@ In theqmésent cantextj tre tarudiptageernis also used to describe a
vac nat ateg es a i nf Vi
FRGRb RIS | Forr R BPERes et a0y auds sl gytivates or
éﬁ&ﬁxh@é@ e eXpheasich Ak Mitleieatidmoletide \to dliclniriblopa@bly linked, and
di spl ay syst em.can al so be used to characterize the
pdesaiePtidiacti on of a wide variety of viral
ey A0 SLUGORROLRIRS “ataf ahilhdia GRRIS Cihclﬁcﬁest 8 VRls causing or

pronoter fromwhite spot syndrone virus, the HA gene
snspelsw.i_ of nfusingnz disedsels Sm@Ctéfllﬂ¢llé¢lé$1ﬂ9P9n@x1Hﬂ7é%d‘> tejavign, porcine or

v o F% Eﬁbﬁg % 9111% lﬂfl%[i' 1&%6&123,_& gxﬁ@{ﬁféé LAY éﬁ)f avian influenza

rren |sp ay o vesi cu
sirmahcludmg\mm ust dinyicmiptootypie nA damt aﬂt subypes ef taman influenza virus,

obiding Binrt iopied R B RkeB Hodin PREEo Y ahiTs) 38 sfRama 17 o
§&ﬁ%@@gﬂpﬁlpacuIOV|rus thereby conferring viral
particle hermg&léuu nation activity, |ntramyscul ar

i njAtpregrhesping Ff FisgaspsHCaithyithqnian Bippize virus” means
ﬁlsgli)éée dﬁ%ééﬂt@c& &4 c%&ﬁ'dé}r QRNEE b9y oafsso%%é@ﬁz%eeﬁl Wik influenza

maggl utination Inhibition activities. This
Wil ovi rus expr ession systemtherefore har bors the

ant ) ge ey r
SrUASFR B e b S S AL O o s
me‘aﬁ)s incesasidy (bt Idecﬁeasmg, either dlrectly or 1nd1rectly, an immune response against

an antigen.

Best Mode of Performing the Invention
The inventors have developed a biomolecule surface display system, with particular

application to display of membrane glycoproteins as vaccines. In particular, the inventors
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Met hods, kits and systensfor presenting or displaying

bi onol ecul es The present invention discl oses
whr@mob®sul e surface display systens, wth parPCT8620106/000117

appl i cation of such systens di spl ay of nenbrane

gl ycoprotei ns as vacci nes. will be apparent to

persons of skill in the art, these bionol ecul e surface
h%é@érﬂansﬁx%% aBPIRafOh of hFab@evit® &pResBRhlsyShass an immunizing

appl i cations disclosed herein, but find broad .
reagphti agaitisbinfluenzayires threweh simergistipserfaderdisplayyand geps) teansduction

oI BRPLES i P! g fpodoion i

nidnsbrpiecHanproteiy en theosurfice of owembiranhbats]ovikius salengiwith the VSV G

systens for vaccin oduction involving surfa .
P&%{Cglﬁp gg,n%!fs mqra?fg/ag{ggé%ys?c&l%p sﬁ%e@%esn%ga ggf}ﬂ“;?}l%as“ms- In
a8dligiof X6 b EcatiBY ofthit bcidifs eaptesaun syiserhas advastindtiunevector, the

di spl ay systens exenplified hergin %n rel.atjon t functi
virebugwibrase dbtplay Yakce! s aiphbnistedde f ArpCtpEfgithy girufure and function

lenfls ' of skill in the art
o\%‘\ﬁgwlﬁgoé‘}’et% bf Vial rﬁ@ﬁ‘ﬁr eér %1919@15&&{}%.

recogni ze an and that the nethods, kits
antindsgrsthe wentidrofithe éi/rromotsd deomh avhiterspol syindepreg virese ghe HA gene

[ f b [ ' : t. Lim .
R TP SRR P 8 i st
vARgOobsbulglitns demrfr €smnirehndispiayoof iAo writle sesietlaodpmatitis virus

for presenting qr djsp in ol tid wher ej
sveoptianBBo o e ctaenen sE AR HSBEDIanc R bEEEyil surface. The
PRREAY BGavd H1AD Pr¥RBPWad EdikplhfedaoRae| ivfabeiSof baculovirus, thereby
expreéssion vector, wherein said bacul ovirus expressi.on )
opulermng visshnartice hemagalptingtioneeivitt deframicrlar ypestion of the purified
| : . a . . . .

ARSI Lo, PRRLE S, AR S nbodis i
Ieaiaggintihytpep intdeitibn omtivitied. &hpy dseilovirsse expressigre sestem  therefore

55 BE BB b SR S0P ORISR WiSwis o xprs
théegde @robipl Ihavo paductem. syst ens for presenting or

di spl ayi ng a pol ypepti de, wherein said systens

conprise: (a) a nucleic acid encoding said polypeptide
MPFGHL, 9Grs aill QyBeR o R¥seh iR BX RIsBBSIHZ biYMblethles WheET €1 N

sal d bacul oviTus EXpressi on vector conprises an | e

I
pr Sho pessertripentiont disalosss biymrlpate switzcgalisniay) syvteans Withy particular
ai)ﬁﬁ&ﬁfoﬁpotf'sﬂ&l st n?sat%tdééf)%? &ﬂrﬁémﬁle#xg WCB ofhChs vaccines. As will be
p t an ) 0 ﬁ

Fessi on vector; nmeans expressi ng said
apphrgnett paeor rofiskdhindtheapy dwsé biomadetuby swifese displayaystems are not

ol ypeptide is.presented aor displayed.on.t r e .-
RSP G e RGP0 Mool HEEE 80 ghASuY faton n oy
sita¥est inOWhith SOisRcovitlefo pRseit Addoholeciibpard iggtamtniarps membrane
prevention of a disease Iin a subject, wherein said

Y@@ﬁ@@ni_s associated with an avian influenza virus,
an%c@&%ﬁ%ﬁ% R HRESHRENS APPSR iARnBYR deeRdse Imethods, kits and
vector conprising a nucleic acid encoding X
systems for vaccine production involving surface display of membrane glycoproteins.

70‘%9

These methods, kits and systems 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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a hemaggl utinin peptide, such that in use said
hemaggl uti nin peptide is expressed by said expression

woe@roe99sn said subject. The subject may be huP@rSG2006/000117

avian or porcine. The avian igfluenza virus may be an

H5N1 subt ype of avi an i nflueb3a virus. The expression

vector may conprise a bacul ovirus expression vector.

Th%@hﬁ&%@hf S1eRX B8 SAERAY SAill Pol FFRYLAE is QUBRIIRSMSs expression

wi th a vesicular stomatitis virus glycoprotein. The ]

eoctrewheérgin sagtbapulavitys cupressierevectqsreomurises amied promoter from white
r t y conprise an iel pronoter fromwhite spot

%?ﬁs g%%n€?¥ﬁ§. The pronoter may be operably linked to

t hegbytramkfeciingatilehase onollost gelhwith shidgapieassipe pedtog and he

henmggl uti.ni n .pepti de,. conpri se an am no acid

seqoanetrsae Py B aopPBRidr oS RSB PEn SFIRi an

| NfyHeRdHE BaMil pol§peptide iBrReRAed] dIVEBHlaPH 3h IBe Bid¥ded@Embrane of a

vacci nes conprising the expression vectors, host cells

brculayigdsi ti ons as herein described, for the treatnent

O i eUR0Ll O vaftich HitERSBroviticd SHRIRCFor WRAKERkAL 221 dlsplayi

di srlg{gsél%lgésdtaglg g{l:tllcglt g%ﬁl\%lgt ﬁrdgn eav?c}}én 1ﬁ:}ff ?rugg%a i Splaymg a

polypeptiliz prlas sincaidwsystems sompdsdiost cel | s The present

i nyention .al so, provides .expression. v £S C \ S .

" e R B Sg PRLRERUR SRt ita S BRI expression

Séutet, ahticeicbaridvithe cRPIERYids ecctér doaipatygs ad idlipromoter from white

peptide conprising an ami no acid sequence derived from

gwtﬂGNf”§EH¥9%e of avian influenza virus. The present

| N\EhERR fhUrdRRLHRE BMeSe SnE KON RE1P nAth MRSk sion vector; and

conprising a nucleic acid encoding an antigenic

pe€) meansflor expaessing stideolynspiidafiemaridpprespionyactef a

ai - : . , . : .

asarde S pRpLR o YR, AP HEERAE Sprfrco mermbranc of o

bsmlavaiuel anti geni ¢ peptide is expressed by said

expression vector in said subject. The present

i nvention al so provides host cells conprising the

PubdirssSi on vectors as described herein. Conpositions

and_i nmunopot enti ati ng agents The present invention .

Co%r@}?%én‘(%‘ﬁﬁ%ﬁkﬁ Blﬁ)glc{jeé A3FFIESH Bora e treatment or prevention of a

B3040 P R B bty BRiP 8D Hise RS h&@cihfdamy it 8n GViaH Bnfluenza virus, and

consi sting of the vaccines, expression vectors or host )

vatiledn wpid decstne tomprises 8 AXPrewiEY YRSforgortpriging a nucleic acid encoding

ORI S8, AR5 SO gp by s cxrse by i

éxpressioatvedtor it midisubjeqposi ti on as neutral or salt

forgs. g}haﬁr machfli cal | & acceptable salts include the

aci d'CaHTCE B LAt AR PRI f r ee ami no groups of

t herReRtandeiiuand vivis ﬁﬁz%& an HINESbY e b fiath gaiishza oirds

such as, far exanple, hydroch|orjc_ or phosphoric )
acilde expressioR NeGieigaAY E0TaRYIH Rasulpvirys sziesson yseigr; The baculovirus

% b RlonrectBR krfag% dﬁ&ﬁiott diviilifa v stRRARE Wik RifddBrotein.
ee car boxy roups nmay al so be derived from ] ]
i ndrhgaaxipressias ivectoniay aomprise agxempies, Theoptomefer may comprise an iel

rcg)tmao%esri ¥t VAT g})ioltJ Iﬂs@mdrome virus. The promoter may be operably linked to the

nucleic acid encoding an antigenic peptide.

The hemagglutinin 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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calcium or ferric hydroxides, and such organic basis
as isopropylamne, trinethylamne, 2-ethylam no
weewanzdog4 hi sti di ne, procaine, and the |ike. |PCT/SG2006/000117
general, suitable conpositigns nmay be prepared
according to nmethods which~ dle known to those of
ordinary skill in the art and may i ncl ude
pharmaceutically acceptable diluents, adjuvants and/or
exci pients. The diluents, adjuvants and excipients
Elitjusésszb&veamemﬂa’iﬂset‘ellsn terns of bei ng conpatible wth
ot her i.n

BRSO R G Br st e ar By effPuie o mcleic acid
eﬂéb’ﬂhfg%ﬁﬁﬁﬁtig%@ld phde; Gilietdih gaididntigeiiic peptﬁlectempmsesadz hemagglutinin

or distilled mater sal ne sol ution e eta
peptide equapyising ﬁ’éa@ﬁ?}tlo @iCt SEINFRGo &m eé. gé %"Pe of avian

ﬁﬁ*&&@ ?§g oi |, naize 0|I sesane oils such as peanut
oll, saftlower oil, olive oil, cottonseed oil,  nuize

0i The preseutanysintion Aulenipsoifles SPTESSIOBNRCIOBS FOMBHITINE artz:}wlew acid

L nel udi | di
o PLAHELASRENNE ERXA05H St S pon o o i in o
siigibsts whpreingaéd dnsedsatls hssoainled onvittesn aviam mfaienm Viguss ga¢h that in use

as |i.quid paraffin, araffin.or._s

said|antigeiep F%‘t’tptﬁe&%?fﬂ‘igxﬁfﬁtsh‘iﬂ veg “b F%géubj %thy|
cethalbRS6nt ifABoN VIR prohides hubtostls cBnpiisime the expression vectors as
car boxynet hyl cel | ul ose or

drsatibest ety | met hyl cel | ul ose; | ower al kanol's, for

exanpl e et hanol or iso-propanol; |ower aral kanol s;

| ower polyal kyl ene gl ycols or | ower alkylene glycols,
(fammenamphedpnhwbpqteem@qgwrs pol ypr opyl ene gl ycol,

?%% Speg (I,JSP? ﬁsr)nﬂe%tpfayne 0(3 t 8% gg’rélagﬁhglaﬁ Bfmunopotentiating
algélﬁme%béﬂ ﬂlﬁnﬁ i @’bﬁp cbﬁsimmgmﬂthﬂyadcﬂtea,t escpmssmtl hlyzbtors or host cells

ol ‘i%ti’g‘éfﬁlt L%]Ynl g ﬁ$ g%;ég&ne Ph?%ﬁ fezgel?) 1e arner diluent or
&yﬁ &l 1y, the carrier or carriers VVI I I formfrom 1%

t0°99.9% by wei ght of the conpgsitions,
pr he impupopatersiaing @epmts maayshy foraulatest ingoidh compopikon g neutral or
ARt d. @h??ﬁa%@ﬁtﬁaﬁ?aﬁ Q%Ief’éalﬁ YSAEASIHE Rei d i d¥dafs (formed with

parentera acce uents or carriers can
freecdmide ,grd?tps 73 thespmﬂel)t andnwhink dieuferobdivithtinprgpyie aeidg such as, for

e&lamie Ihy ghg ogl%h gﬂg aﬁlﬁ’igggtgrlt Suc g% ﬁéi g_cﬁ?glll(ﬁ]l s acetic, oxalic,

tﬁtlﬂéﬁcabheﬂm@ axrd ﬂfeShkedISaﬂte ﬁbﬁned%muhptlhe e mbb;am jonwpstay also be

for oral use include peanut oi l i quid araffln

a5 T B B OB PR BYOI A BT W@m@t Riip-oBelasyp; gpmoniur,
Al&iA a&leferrﬁyﬁﬂ'(ﬁgﬁﬁésa and $HeH 6:38R6 AL as EPFIpYienine, trimethylamine,

sucrose, sorbitol, mannitol, gelatine and lecithin. In

ciiytanono ethennd, lostiding, proaaing: iushibe k. cont ai n sui t abl e

F ?r\h/,%? (409308 CQ&rﬁﬁ&é@&ﬁC@gf BL Sprep aéé%f‘diln%'tb ﬁﬁﬂ?dd's ewluch are

e tapsu es conpounds such
laiomtowhomfa&ﬂmmwlell om tigd z}rtemi/ Imaoh intlude ahmnmmmally acceptable

S SRS o0 SR SyoBL B hab Bl Spins st e

'REERALYS ih \tEins SR barhptRiblanithhbié bt figredians sf the composition,
Solid fornms for_ oral .adm ni stratl on nmay contain

Bidmes deletgioupiodhe gecime ihsteetand vet eri nary
ph%{iﬁlﬁﬁg +1£ @mrﬂ{a@gﬁdcﬁﬁy RUERISBEdifuenf HeNHQAMREIBE or distilled

agents
water; saline solution; vegetable based oils such as peanut oil, safflower oil, olive oil,

cottonseed oil, maize oil, sesame oils such as peanut oil, safflower oil, olive oil,

cottonseed oil, maize oil, sesame oil, arachis oil or coconut oil; silicone oils, including



10

15

20

25

30

35

flavourings, coating agents, preservatives, |ubricants
and/or tinme delay agents. Suitable binders include gum

wae@ciiz9sgel ati ne, corn starch, gum tragacant hPCESG2006M00117

al gi nat e, carboxynethylcellgﬁgge or pol yet hyl ene

gl ycol . Suitable sweeteners include sucrose, |actose,

gl ucose, aspartane or saccharine. Suitable

golykildxegent duch &gaitisli pullildeasgr phepyBpolysiloxane and methylphenyl
met hyl cel | ul ose, pQIyV|nyIpyrro{|done

uar
palaﬁﬂa%@smvowﬁ Bheanes; BTl Alsatich ‘ﬁr & piralin saff garaffin or
gida%l@t S cefiglbse dEﬁ%t%? s2ef bi dsol mefTBt!m'JeH{ﬂ-ose ethyl cellulose,
xtrose, kaolin, cellul ose, calcium ¢arbonate,
cabexymsthyleelbdess, or di cadodiumm phosphe@trboxysmthsémlbﬂose or

&&%Q#%ogglﬂﬂgﬁéeﬁuioggo%g&rpﬁg ! ds&%er A 116? S gﬁ%)l or iso-propanol;

&Lwdrahhl(kami&t lowgr godyaileyl enec Blydels meI lower sallofemeo glylcylme fr example
BLu BRI 80 RS RGO, ok PO, S IEl ool 15
B{ntyléﬁe Sutdlabd elyRE@E Tt hol@ Sestehi sligle as qgtg%p;b qmﬁﬁate, 1sopropyl

vitam n E5_ al p a- tocopherol ascorbi c acid, %‘@
paistsinor shpslratpanclpanylyridons: Aab AUPEIFOAR, suy reginaath or gum
I o, 0
E%qu%ﬁ%?i%?%?hi% (PR Rty B S B PoriBls AL Gl 1% t0 99.9%
by weight o Brgrdomipssitians. dMostayeferablyathe,diluentds @hltnleon to

hel?ciqrgé) eifu%%?.ﬁt P as & leirnj c&a%rlec %rlu'nﬁn ogséles‘af%g of, glfoyglc LBaren’cerally
atdeptabRsdiloentyi dr, caﬁtﬂié lc@n{vﬁ{chﬁiel anf‘f; ls@lwébn Qhédlumrcmahi giglyceride

gMJg@f lgcop"léltsfﬂg‘ga phos (ﬂ’ﬁ‘@ﬁa EP?@ Xleqnﬂalngp%py ehe glycol.

pr %ﬂ@%xaxhﬁ@? of Bﬁ‘l@ﬁle cAHMES rdﬂhent§ %&Ypl&it@@ﬂ@aﬁ]uvants for oral use
triglycerides or mxtures thereof. Suspensions fo

drckideaneanst ik diquith nesftingy p@tiﬂém é@ﬁ?ﬁﬁfﬁ@hﬂlﬁ@bé?% ﬁgethylcellulose
S [ a Sy

SA601 AL "SRR MRS ML SUORE U, mami

gelatiyd awl levitluse In h@cﬁhmxﬂms@pgall ﬁcantu}latme Il agyl oosmn suitable ﬂavounng

AR S, P VIR B P ARG R Bl RSl couted wih

RompoNIdet I’syéha n@ @y@i«ﬁ qhordodtehyat@cordsglgeell adistedrer ivchich delay
%CI d, pol yoxyet hyl ene sorbitol nono- or di-oleate,

Siiegraiii.or - | aurate, pol yoxyet hyl ene sorbitan nono-
or &&Jﬂ%tﬁ@hﬁ)lceﬂl?tlﬁﬁﬁ@é 8mBlientsabihnafsficdd) dhickRénihg kfents, preservatives,
Emul si ons for ofal admnistration may further conprise
bn@emldwéb@ﬁﬁqn@gﬁgmt@ agents. Suitable enulsifying
ageg S Ude ot Sa%ﬁ{lﬁfsﬂgtlcﬁgﬁﬁ co%?aﬁ)f)mﬁ Eéc%?taﬁfeof‘ﬁehuman and
or na ur guns suc acacl a
tvetagam_&ntﬂharﬂﬁbdeht]cbi fmactmeepawee’uglqnsar e:h:tmﬁegn‘ahyg agents diluents,

B e SRS e SRR b 908y apprs. St
bﬁbdefsofncﬁiﬂén@hﬁ’ acken] E&bﬁﬂe Scdrh ast4Tal, eg’&mct@égasmth‘n@@hum alginate,
15t h ed (I:k Publ i shi ng Con‘pan;i Easton, Pa. Wg

PW@S?‘}EB?%Y‘@@ Woser e pplyatione, gyepl TREtabiiswestencss i 936 sucrose,

HARRREP OIS %%ﬁﬂfetﬁbéa%clﬁhqn@ac&ﬁ%les Hﬁfhtéﬁatﬁfg agents include corn
anioni €, cationic or non-ionic surfactant such

stardhi, methydesilglose,qrolypdnylpyyelidopeegiar gom, \xamthmegum bentomte alginic
b ?rgrog arsug{ﬁﬁﬁic% i rﬁlt?luﬁéj qgctgs% @8{ lI'trofll ik dextrose kaolin,
cel'l ul ose’ der ives or erral’s such

sellilose ealiumi Icibasate, arwllomrh esﬂmatgr edi dicdlsius qihoephate Suitable
l.anol in, al.so be included..Ope.or nore

AT BE1Pr PApERTISt £t &F HASiareAeon hqr grange or raspberry
lagoRim@Pasaithily Bhting agents include polymers or copolymers of acrylic acid

and/or methacrylic acid and/or their esters, waxes, fatty alcohols, zein, shellac or gluten.
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I mmunopot enti ati ng conpositions. Such preparation uses
routine met hods known to persons skilled in the art.

wadywraz2d98y, such conpositions are prepared as PCT/SG2006/000117

i nj ectabl es, either as quui? sol utions or
suspensions; solid forms sul %ble for solution in, or
suspension in, liquid prior to injection may al so be

BhiA %smw@vdarlﬁeﬁa@tsb&aﬁnﬂwlz@beovﬁﬁnﬁnel ﬁlphh—%’co%oﬁ&@l ascorbic
active I Nmunogeni C |ngred|ents are often m xed

2oid,i et Barabm pEonyl pambem ee sedien bisulplitce pBuitable hibgicants include
e L L T

[ n\Iﬂqmdcfnrms/ﬁmrmrad%inanﬂtMmmmay fconns, nraydd:mon to the above agents, a
dm,ni st er ed. sui t.abl.e ut e

Bt i) Ryt SNt sSothB e it St o5 lifespil, poanut o

§c@bitha8 oflf sudivwer 91 sdfflOwert ¢, Reachies], icocafty ofl] HQd paraffin, ethylene

ci rcunstance wil | dep end on a nunber of factors,

eheol, GFQPglqnﬁegl}‘%ll»uP@Y%hy e 2hyrele £hanely PERPAPPl dfOPEOPaDR Slycerol,
ea‘idothkﬁl H%l}%’éhﬁékt or‘i‘fuxﬁﬂ@s lkegpse, the required

age o € particular conmpounds to be delivered and
t héSuspensions #br ofal eideﬁmeimtmndhay Hertlebe siomadis aléspierséng agents and/or

§usBE’ ' t ' %ﬁ% hSF?tabl%Xs% enﬂi ﬁ{s R 5](? fith %ﬁé)ﬁ/ﬂeﬁylceﬂulose

rra e SORCentr a I ons
dﬁﬂlyl@ﬁu}oae,diydﬁﬁcypfopymmloﬁmdlmb% @bly-viﬁy]—pﬁmmﬁone sodium alginate

direct| o, the site to be treate m.ni stratio

Bléaqegé %(ﬁ) L. g‘tu,tpixﬂ Flﬁgqsgg Ageits i g]lealﬁgp, polyoxye&y?an)é esters of

B a@i(fé,tsﬁéﬁ asosied@fcoaeidd 9§1ybﬁyetﬁﬁmdrblw n@dnodet ¢ Hi\l&%hteg-stearate or -

very ocal concéntratlons of the desired vaccines
@lﬂ@g@xi}’

sthyllene sprbitan merqrior dirolsates-stisarte Rudayrate and the like.
Su'ﬁrﬁﬁlgﬁng Q¢ glfca? aﬁﬁin\%ﬁtr%db% H&y! fgllqﬂ% ur Osg%ﬂe ?Io%ntoﬁee remulmfymg

pr eventati ve st avol ure o
agapian :Suithblb reendlsiflying egettie inchotesi dispersing agenge sis texomplified above or

t hereb ntially reduc si._de effect By way of

OIS B Q4 i R p i i s Lt of

t hexl/[é%mwfdr@ﬁemyg Qﬁreacdmlgmﬂmmsnanly cdirpiosisiogs mualtp@snent to those
1.N I N i ntracavit |ntraveS|c I,nt anuscul ar . .

Sipdidn rBe | it S v pesribed 1B ot SREULEY o8 pegiple, Remington'

Pﬁﬁ&nacélﬂfcﬁﬁ%i@nﬁé‘r y5taded. n'MédkaPh@l'Ih dfnpany, Easton, Pa., hereby
intraperitoneal or intrapleural. |f desi red devi ces

@wom@rm@kbxmfwgn@dmmm ng the i munopotenti ating

ejlﬂ{g cgﬁiﬁogﬁﬁgﬁ?@g i &P%ﬁaﬁﬁgs&%nleghgﬁghﬁ ;s%gltrl a8 8 G 8ic, cationic

DD pom:-airiuy sw;fmtare dsuth @s ebbitho restere or pbbzox)mhylem devivatives thereof.

SRR S AreTo R At st SRS BB iyes pigpragaiq materials such

aPyilitdeedusdalicde dnderther wigredlente Slichaisdinoling ﬁh'&? alsé )baﬁmmlded
i njection, or dellver to selected tissue(s) or, cel
or PRt LT YJUpPRepaihyEns, A8eaiscan be ysed aa peldves i ﬁht‘apreparaﬁon of

ﬁ%ﬁot&ﬁlaﬁng QIRRHo5#BbSS. d@lfb‘l%r pre}%faﬂoﬁ qgad Gohtthe" H{éltlﬁald‘é known to

acid ositions, nodes of delivery of such

porgrstkilledrin ﬂafr art.Chypicaity) %ucb @¢ompositiensyire pespared as injectables, either
[ I

%J‘Hg&lh s8f§:glol§§ l)g %@ha?s%r?gy Ekggﬁ;og@gﬁﬁ%b?ée dd}gs)(/)ilﬁloﬁqh, Sr flspension in,

Hipaid qpioo jte dtjedteonlxnap alsd rrenirepdred CBenrepardiiat edy also be emulsified.

iﬁ%g%&%‘ég I,nﬁ?qugﬂge%&%' @g%ﬁ*eaﬁtl X g{)%elznlo Prglfx%gt arRhn ee)x’cipients that are
PR ichldadtepiablettld compatitee Withihe Adiveexas@iba. I n an

alternate enbodlnent a synthetic construct may be
used as a therapeutic or prophylactic
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conposition in the formof a "naked DNA" conposition
as is known in the art. A discussion of suitable

waledorazrog4 met hods may be found in Chapter 9 of PCURRENG000117

PROTOCOLS | N MOLECULAR BI OLOGY (Eds. Ausubel et al;
John Wley & Sons Inc., 1997 i ti on) or on the
Internet site DNAvacci ne.com The conpositions nay be

R o8 o pant (T

ranmuscul ar routes. The step of N
i ntAcookdmgnty theemsthndhef prespn | igventioaoviagines nand campasitjens may be

cell . wll differ endi op the intended use.an

fupiskeed g5l nlrre A0 vuio-as) PR EIOT drloR O dgeatty. The
drﬁ@%laﬂ&@ﬁfeodﬁadnﬁﬁiﬁ{r@tmrp%d beparea ﬁﬁlsny g'gieh@ﬁln:cﬁmgaﬁce willdepend on a
acul ovi ruses such as, for exanpl e, scribed in |

wunbsr 9f factqus.ancludingghe s @%Waé%@.e@s%a?% fheypeygity and extent

@ﬁcéQ%sgh&C %@féf)?aﬁ&ii dQé/aEE R ShEPaficul D 68mPRIA U b6 AMlivered and the

| ude, :

' for exanple: Local application of the
potentiad side-effstty il thealssiretbvaspinehpreeompesitiop ff et ah,

19 Sci ) - .Whi A . .
1990 AL ubERE 450 1 A by concnmions o

hesddsirbdtviacdingyr onkympbditonsmaandelivteid sdinetliiod tharsitel wobe treated,

be used.in conbination with | ocal .application. by .. .
SEpBRERton memhgreapna ey SR e mtion provides the
S4paBilityRANGeliveting eVdr§ KigRPIOBAI ¥éhcehtritlims PsOMR [Mesired vaccines or
encoded by the synthetic pol ynucl eotjde so as

. to, . .
porepasiinas fip heapqaizad siteriad dhustis swiabla fos aelevipg thafjegired therapeutic
BEEE) ntafe El%gt QeiIys ﬁ%ihﬁ’lg‘:@g@blﬁ@t SfOBhet tok’%z{ngc(?ﬂ the body to the
applic y rgi cal

at 1 on i njection, Surg i npl ant ati on,
varstries batoropositionanyd tidnehy potentislly ofduamgtsiteretfesist or or

]2;2 ?‘rgﬁy fé}? g%éﬁs ) L r1r@s§a§}%‘%§a}&%’dﬁjﬁﬁé%% gﬁl%é?iﬂ%ﬁ% §f fhe iffvention may

bEatiabredt bypagy stahdard 39 es, Gaclading TnteahvitdRgyintrhfesical, intramuscular,

169-179, which is incorporated herei reference),. .
Boorriel P BRETGHS, SHPGOHBORA LB i OFi RESGHESY pRtigpation may
80inth 88 Fon S bEHE@pREAR1209- 212, which is incorporated

herein by reference), viral capsids aor nanoparticles

( BAF tlésited, @vi% or g;gtgmgsi’gpr@tc‘@g}@_mi%me_1rrgmg)@ﬁ@qqptiq’_c§1g agents suitable
go%%ﬁ%t?iaed %ingghﬂiﬁeﬂt @?lgésg%ﬁfd%, nféf?écﬂ i%l%@d@h%&ﬁadﬂr topically

er nedirator o I'tvery. Inproved targeting
apriiet] theetadbr the ecatively sloki nalgasened sugintolaterials into the body.

ol ynucl eot.ide .to a tar.getin ul C ST
P o tfioting of a8 akSHOE Vsl R BB LhbInch1CANER via direct
arl iidaely kysterhiddinjdetion| orafelivergabiselecey tismjegtdraells, or indirectly via
surgi cal 1_npl nt@g_i on or.any ot her igﬁetacrs, of anot her
flelisteny toggellp axofated TP SUPEE ¢t COMRRIRG 9Pty of t he
Pr of/RhNref MO RAciRR! Seid YBHsBE ompBativiy) clIEMddde of @dlivefy of such

cell's responsive to said protein, C. [Injection or ..
corppesiticrtsi avp conterplatedehy theypresept avamiion. deliveny) of thesgt compositions

BELEUPEF R BF St BOMBAL Sl Bl e

tiposot B8 mediktbd. tr@mldctiBh ohemlippf@id5 o R featamink), electroporation,

cationic |jpids | yam nes: .Rose.ef. a 199

ailcpvBL Hosphile 58 LEDAE RgiF RiFaicd B Stgphof Tor e Jp an altemate
Ellﬁlb@éiiﬁleﬁi/, E%}@lﬂ%?i%ﬁbonstrﬂéteeﬁdyo Bﬁ Lllsllékglggd ia% !ﬁhe_lr_apeutic 6or prophylactic
el ectroporation i gekava ef ah, ... Bi oTech. :
PARPYSION \ihjthe, Toran jof o r prked t 12 Ah eFuRResKiPn, &% Ly Eﬂ%‘@} igthe art. A

AWkud JRebs \WBabi0 RRvéY Mefb8ATEayt BE BYR 8 SCRIP&S 9 ST GURRENT
synthetic polynucleotide in those cells. The

RB@'F@_@@LSdN NH}]L]E)@UIpéJi Qﬂ@ﬂO@Y (Edss ivgubel et .al.; John Wiley & Sons
?r?c(.:,t @'950]%};’5}%% orcgr? r@ledInté(ﬂnétagite(ﬁmh/a@cﬁnquo%.oﬂé %mﬁ&sitions may be

administered by intradermal (e.g., using panjetTM delivery) or intramuscular routes.
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retroviral; Milligan, 1993, Science 260 926-932;

MIler, 1992, Nature 357 455-460; Sal nons et ah, 1993,
woloo7/183984 Ther. 4 129-141, which articl es ar ePCT/SG2006/000117
i ncor porated herein by reference) or other vectors, or
ot her agents of nodificati onldsuch as | i posones (Zhu et

ah, 1993, Science 261 209-212, which is incorporated

hgfhgt e Eyofr @&8%&&%@6 \égll_r\tg%tgg gB@RgaeéndBéflgg P Lok Q81 will differ

dawmﬂfgson thhiintendes! usecod spectse dnd earmnmhy one foe e e§ non-viral and

or i ator of nodificat f
VBB Pedord, Sionly GufyRrarioctbeps: i SR iatE SR on, fpr cxample
dbasibeé ﬁﬂl\/ﬂlﬂiigéhl R@J (qowsereneet 2@0192&9% wiseti Brieeeb@Grcorporated by

1507- 1512 and b wg} ah, 1991, Science 254
rquWQCQEﬁ'Pthmoélﬁcé?% % C¥AMPICor por at ed herein by

r ej%ets&ﬁ 8%1_{6&%9& ¢ tﬁ@@&rﬁh&ﬁ%&ﬁm&%ﬁ&@b? Ghjk&tion (Wolff et al., 1990,

conbi nat i nutrl ent, growt factor, matrix
Soienot h247 alﬁﬁﬁt—l‘tﬁﬁiat quhl ipr beisbe inernoraed v by arefpwnfq)e surgical

11518%11&3 15{1,2 ﬁ%&l aﬁm% T&e faﬁ? lltrhé)a'.?ﬁ RYs %h cpecan also be used in

Ilposones | posomes are
cofibaiatibh ywlﬂﬁlolcallaq)phbﬂmndtwﬁmdmbn,pswglcdrmmﬂmldm mstjllatlon or any

e %éﬁ%géz nl%sgcglf‘;g{egp gei Wg¥el€?1200 gecé Eg Flée samflﬂ%g H%fynucleotlde SO

23 HdCRE et tHel BFfeAR¥nERNoft et Greatthdts] Thizginetollycan also be used in
accept abl e and netabolisable |ipid capable of form

qompéatina vithalecalcanpbiseronTik INie5HIBS S BIG ARt mﬁsﬂgﬁon or any
iR R RY o%%ﬁ&tg&nﬁeétto? Qt Hc&ﬁi?@quﬁé&ﬁﬁrﬂ‘{@&dﬁ%ﬁ? of said protem

exc:lplerfts an referred ds are
phBs (itenbiab syktermndidlﬂvelyplbuogpm{mdqﬂ DNKo(Ca bretta et al 1993 Cancer

h | t
LR Ol e A Y, SB008 00, s i
doﬁﬁiti]ﬁuéﬁms Ml%;{llF)ﬁsBdrﬁelfser(Eh@ eet: @l [TB]()?S)/I CSA01®ges_26)1 t209E212, which is
Met hods i n I ol o umne, .. Academ c Press,
RGPSl Nekeisy by HEfresC Vlf@scaaﬁldﬁ &4 nan?l??ét@%{g?@?go?f al., 1991,

B@%&HtAé pll B‘f&!h@ﬂlr ag e@ohﬁﬁﬁ whidhyisligéRp&agd. heb¥s dgasfefdire) or any
ect

e dose | evel of the adm njistered._.co ch
Qihqr mediatoref delivenbjimprov tareeligartent be Ackieedr gt‘&‘“&ﬁ e synthetic
%é‘fut%[]%tlh & é‘gc{r 1 trﬁglehﬂggthgfso QL BE&PERaHE bITet? Eﬁﬂ’oﬁ‘& employing,

aeo I sea the activity of

fop epanipld, mmlh‘mhpel&), dritey oealpaplicatton eyrpliesyien; surisahigeplantation or

bOd%/ 'rr%?{xﬁe C%e qrhngcil%qlr fglgt?# tr?tr] fFaS S laeﬁ 1r?cl1 %r ﬁfe ﬁéﬁ%%ty of the protein

éh@mhﬂg shidaini@etic dpél%ﬂicﬂécﬁld@f 08 eﬂmrstre@bnmne tmfsald proteln
co ounds; the,

ration of _ the u)eat nment ; ;#.g ]?St‘lait h b
ORHSIORR | B BB o7k OB P PY T BeknSe ingslfs Dt have been
ﬁuggiﬁe@eerx WVB tbyofrﬁl%"fed’tl‘%ha(tf&defaﬁ&ﬂ@rﬁ t‘h@'ﬂres}éﬁéé’\@f lcﬂloiulﬁe phosphate:

the art woul be ab

@lxqzmeret ncdm laSt87oriMoleo 6@111 eBiochanarf 8171‘%8752;e0r r?éncet@mcc lipids and
]%Og}{]d meM&% dlﬁﬁl, rfﬁg"f‘%-cfheqot 5’2({)2@%2\?@1?% dﬁ‘fé@l@é Gre incorporated

drtrons. ften on a
Ieasia- by - efsendepsirfection, tiejenBonf cleetrepuraticn (Shigekawa et al., 1988,

BTeRp B e, W R Er R 3R by PGB b el vay so as to

i'h@l%ﬁ&: ok eﬁ?&@im@o@sﬂiﬁ dyathatio pblyhbllegtidecin thosebetly. The modification
ht per 24 hours; typical %qgabout O 1, Eo about 1

a0y pedisied bbd@}a%idg HiacisBophieeh GeFwid, Bt (SRR g gdenoviral or

ARgVLal YR RET 1493, kosbhcueignbdes2; 241U 11992, aRetkike 357 455-460;

Salmons ef al., 1993, Hum. Gen. Ther. 4 129-141, which articles are incorporated herein

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

al., 1993, Science 261 209-212, which is incorporated herein by reference), viral capsids
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0.5ng to about | OOng per kg body wei ght per 24 hours;

or about |.Org to about | OOrgper kg body wei ght per 24
whowra2998bre typically, an effective dose rangkCi/$SG2006/000117

expected to be in the range gf about 5ng to about 50ny

per kg body wei ght per 24 hd@rs. Alter natively, an

ef fective dosage may be up to about 5000ng/ m 2.

egtdry S ihS ) 0198901405, which is

of Raftudides, g%%%ﬁfé’?ggg’b%%?ed%oé‘é’#s?%%?ﬁ‘f%p%i’aﬁﬁ
irsdooperated hersimlmorefereG@Nny/ any Dthes mesdiatonof odifisetion. The use of cells

200 /m_2..abgut 50 to

oS B BB e ke et YO g RapH) oy e a, 1991,

sclenthresd 1S07vshD dnd apDiment dfwlori®9dbf Sciedeandbdy 1SRPA1512, which

in.the art that the optimal guanti nd spaci ng ,of . .

artirdigsy 2R dPRCUBY LS %ﬁﬁeﬁ} Be rﬂéf@rcﬁ’i Ea%%fg ‘f@ﬂg ﬁ%{g (e delivered in

BRBiNbE MithOhy e e b hoRctBE infdrik b atheflagenhthat @illpromote their

route and site of admnistration, and the nature of

swtvévab i thiedugrted spbigetvi dual being treated. Also, such

op [ n
Théglkj%}lu}gogﬂijcin:s n\?dgfa}l&g?%%ﬁ%ﬂ%tﬁémmg o SPﬁﬁ/(%,thieQ lposomes are

tec e appar.ent to one o
gen ety dyriwki frém iphotrhelipids ot htber lipid supstanask, andiare forgfed by mono-

t regt.nent ugh . Lhe n r, of .
cepogrrlan TRoLT Tinpd SRR Fie T SRRRRe Bl b Mucons pegipm. Any
ol as&ics Whlykiebgidally heccaplablesiang metbelidablendipid oeapside obf forming
treatnment determ nation tests. ,I\/t—f_t hods (%f treat neqt. bili
ligosemeso A B | e d ThY cPRRORHERL M LiPAIAING i Y HRTREgYabLlsers,

pr¥erviBOL. 3k LiBRn AN THY liRe. BRPHRESred HPBALA8 thélbRospholipids and the
met hods ¢onprise admnistering to a subject a

rbfwotityiehalivenleashinah ofatabeahtydhdtisg Mebeds to form liposomes
az‘)% e(g\tglg ?rb ﬁ{eozﬂjc ta i rrglgﬁ%rg gc{' ﬁlész F}%J&ﬂicolfegérgﬁceyig glgzi(%%z Prescott, Ed.,

vect ors an S as escri ereln.
Methadsin: Celh Bidlbgy, ¥ dlsmetXiVi\ventleniv Pressy INbws Yok, Abds (1976), p. 33
for t

e treatnent. or. preventi of .a di.sease
&4 Sl COYC gﬁwg’r??‘ﬁ/ﬁ’ﬁﬂrﬂoﬁ?tfxggﬁ?gwrre te N¥her ei n sai d
nmet hods conprise admnistering to a subject an
ef fective anount of an i Mmunopotentiati ng agent
RBesages ed fromthe group consisting of the vaccines,

eXRLESRLQN VfSst Bvel 66he RAREniSIBlddoRFHoHRE 1l RS haasRirbubject will

Assessnent of I nmmunisation efficacy The effectiveness
depemhupamamiriedy pbfactensimctuding thetyne ebdigease beipgtirpatadeand the stage

h of £ he .pr ' ' e .
0 e FelRA e e PP Sy el A AR urloyed; the
dpey bédy woigh\ederashdalths téxnatldadiedofsihe enbjest; e tme of administration;

i ph [, hl.ood. | [ls. (P ' .

B ar0a % emiESRIaA TS GeSropution Herpief ghe dfion of the
traRabhedriangeld if ebnbinativs orapstidentd wille theetréamerid together with

using, for exanple, prinmate, nouse or human cells
qthen relatestfaetprs weblnown iy thediiol . 164(9): 4968- 4978 al so

X\?Qﬁ%gsrlﬁﬂedefn AL art Wl be Aol AIuMAL ¥xpddiBe@htidiC 86 Wetermine an

I 'nuni sation nmay be nmonitored using oneor nore
¢fbactine,quesokicclosatiervdhiclhwouldde teqwiradete trest anmlicaklp ggadifions. These

T inj ng. of, bot . stinmul ated PBMCs
VAL Gl R il o A s pF Al | TR PC 2 o
asgayerhdl derveghtah, thetppenticalBt i effeoti¢d njosdges af's aapemposition  for

alldrgxtliilias%rg’liérllj ‘lcoa'({ p.’:lltRI?IFIE lgsaer)r{ggctg '?ol l;]el imhé rAzlinlgg of glgou{;t1 Ia’.Olmg 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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supra), ELISA Assays for linear B cell responses, and
Western blots of cell sanples expressing the antigenic

w@eprilekwss as descri bed herein. Kits The presenPCT/SG2006/000117
invention provides kits for .yse in treating or

preventing a disease in a su Ject wherein said
dlsease Is associated with an avian influenza virus,

pé VOGS fbikh §géIdZ4<h6ur§ ONRYré SRScdllfeary affedtiveSlose range is expected to
expr essi on vectors, host cells qr conposition

be estheurm dfabewtrimgrigybent S4me Rerke hasy %faghtweh 54 ga‘ﬂrSa
ég t(i)vetl%haen LEYERL! dﬁg?éeoﬂlta?'r’]tg: d@é ko taﬂgca F@b@ﬁ%ﬁ(ﬁ%’ Generally,

carry out t |
eﬁ%ctweaidsmgeels texpasctmi fol becin e Tasge oﬁ@boat 10ty @bcnxb ﬁﬂ%ﬁmﬂﬁs , typically

SIS0 O o400 PRS0 BUAE, B 10 0 o

1l9d>mg%¥t bkt 80 td Eﬁﬁi‘lfﬂo@om@’ﬁrzﬁ@fabohmi imeaboommntg/mf t he

present i nvention, a conpartngnt al I udeé 1 -
anlyunkher, it wilkise AP ERige rﬁ’P% Of PRIRASY, ]n‘Ed %‘8‘3 1mal quantity
aﬁff %@?&H@ 1% in@9RuTBYodaPEd WHE be TRkdrmiiASEy G haiReaRl extent of the

ic containers or strips of plastic or paper.. Such
oondhhan ieing trayeda theoformheousd amd:ssléqwf admipistrationyfand the nature of the

nt.s one r
ALY PSR s GOERE AR sk tpBRRkp Sind R IR T BEAtcrined by
cbﬁagﬁmhﬂiedmﬂphhe addi tion of agents or sol utions of
each contajner fromone conpartnent .tg an
QUL HES b SPRRRR DR, SR EIPPRPESY Sha i ec M i el course of
tFathé&HtN&lch VMR 43 WinhBer JF Ql@@és of thesbmpasinibe ,gn&nquttlﬁit rime, can be
whi ch contains the polynmers used. in the ass

asemrtaitiede by Hiase hsliBed ainn st rusige r?Pg"f(%l@e?J &Qurse of treatment
fered saline, Tris-buffers, and like).

c%gegﬁg%ﬁgﬁ,t&gg kit of the present invention will also
i nclude instructions for using the kit conmponents to
W? 6w;’he a ropri ate nethods. The present invention

§10 ffg” cribed by reference to the followng
exang esntettpliated tshthigl glegent inventimnat rmﬁhodmfoanyodmmggan immune
limting the scope of t he |n\rfP?int|o

roSDoOS SHSURRIB BFP RGPS AT B OB g fubyect 2 tbcfive amount
W’iﬂhﬁﬁl@ bOeniEARS! ARat HERBEE | fthrh 'the drblfy cohsisthidlof the vaccines,

uenza virus i s one of two maj or nenbrane viral

gdpyesetpndleetprssandé@ptﬁ%lﬁ p$ desebed h?éelﬁr oducti on of
Zrﬁ 6@(!)1{1 I?tthg gyéeg §ﬁt 1&% d fc%‘?@éé I}n%tﬁcgds%r tliegt%?itméﬁﬁ% Pfention of

&rmine the pot ent i al
zgelmasa:t hssgciatadawithoan raumnbmﬂsdnzna&mm ewherainn Sald HBNhOdS comprise

ose/ Gu d L3/ 97/ )
e&l’é‘lggo % WHPISS g@%ﬁgﬁn %énet a%alglgllggva‘inrl,ls ex§¥€e§§9‘{@ agent selected

ff&ﬁttﬁé %ro@&ﬁ)hs@mﬁg af thiengccintdAerprpsshasiators asd bbiteellThe described
first Dbacul ovirus expression vector was produced wth

HeNHA- expr essi on cassette under the control of the

white spot syndrone virus (WSSV) iel pronoter, named

VAc-HA (Fig. 1A). The second bacul ovirus expression
Assessoentaf impmodisetion gfficacxt he HA- expressi on cassette

andwan addi ti.onat o VE&sih Gt AforSlRiRhkdd B abb6diince with the methods of

the present invention may be assessed using any suitable technique. 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
S1Cr labelled target cells. Such assays can be performed using, for example, primate,
mouse or human cells (Allen et al., 2000, J. Immunol. 164(9): 4968-4978 also Woodberry

et al., infra). Alternatively, the efficacy of the immunisation may be monitored using one
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gl ycoprotein (VSV Q) -expression cassette under the
control of the bacul ovirus pol yhedrin pronoter, naned

wWo 2o (Fig. 1A). For the generation of thePCT/SG2006/000117
reconbi nant bacul ovi rus veci_J t he AcCMNPV pol yhedrin
pronoter-controlled VSV G e gr essi on cassette or WSSV
iel pronoter-controlled HA expression cassette were
ok RRRé t& (k];ﬁésomt:ﬁﬁnﬁé" wht hét 1waRéDfo, PHAS cBac Tefiimer staining of both

Integrated into bacul ovi rus ome Within
ﬂbshmb\qWﬁ}atqﬂcBBmmgfep dog %%jﬂem et ., fswga), proliferation assays

(Eﬂ\gn gp ﬁ?ﬁprﬁﬁhﬁg?tm M4 A0 '?ﬁtr g@llﬁlgpﬁ‘lf}@— aﬁdhfa%almng (Allen et al.,

SO constructe by i nt ratin
sepqa) VEIS#s ABsayls foedinear Bneedl teiportses rind  Wessisrme blots gf cell samples

BRI TR PRGOS TOBaRs. Chr ough

S|te speci fic transposition enploying the Bac-to-Bac
system VSV G cDNA with a b-globin term nator was then
IG6R anplified frompVSV-G with the primers 5'-

¥ ! fihe andi
o TR AL b HET G o ot (oot OB i entihe lscase in 2

suBjectGnhbiin s disease étiasiosipisd M@quqﬂéﬂ]é@}@wgaﬁ,l 3 Whereln said
1&{ m}%rﬁsrgs t}\{\émvg&lﬁlégsef R s defor® thdst MRPoPLasDSLitdER U described

h'E%ii@CCC—IEGGGATC—IBTTC—IBCTACGTATACTCCGS (SEQ I D NG 3)

i R R RRAR A5 s

reRRhis\b 'bhﬁ%_bﬁtr 10 ekt @1@1&%@ kfis bfrthe iswintioh will comprise one or

5 - ATAAGAATGCGGCCGCT GICCTTCTICTTG S % I_:f
mgewtag)ersaﬁgntammg for example wash reagents, and/or other reagents capable of

LI Tl ( SE
éBaﬁ%Ws t enﬁggaced iE%EIJ-st reaﬁ%)of% the ©

SVAIOtlteemntexatoa?rthev preaerpﬁaw@am a wempartmaniglispgviFs inpcydes any kit in

\6%181% rrga%ei_nbﬁ giieo nﬁrtlt%rgﬁgv?i géha%ﬁg cg)?pilrrlléérré ggrtlcf rn?a[? tlltf@uéés@ﬂall glass
TG, STAT CANTRIEA T RRIFS TAATHEEAGAP3per  SECh conthiDersapay allow the

and 5 - A CGACCT TGAGT GGAGAGAGACGCTAGT T

ABeioes T o] GERHGR G RSB CPERGTER] 14 R OR JREPE gDt whils

z{\%%ih% 8fdst-BoR¥hBRAGLN F €] $em§téd adduhgent, langd thd Edd1t16'1h ef agents or
henotype was due to the very high expression | evel

woes of seeh RORPINAT FEFHPRE ECRRAITIARFNT 40 ANQIDEY 1 qelﬁ%tﬂatwe fashion.
W&é{}g qﬁée}p?lpcf HRIaE ra cDBGider %ﬁé}f:v%ﬂpﬁcc%f)tr 4 QB RHEPIY GtdoAfiner which

s was al so exami ned by generating a onestep
gpntaitshihe polysness useldfm the assny andragstajrressiwbichsania WgaShl@)igentS (such

k ne curves (Lu et ah,
?Cﬁ?@fﬁg?ol?‘ﬁt%%‘i ftf%gsn m‘F&’f al t hough peak
Vi rysitalty,adkic b tie pﬁéseﬁ%véﬁtidﬁ Wﬂgagmmmkie mobtiubideres fof using the kit
VAC- and C(%{%G t% VAC- Bacm Titer of vAc-G HA
FomRpaRsats do pendpgothpeppiopaly ethosiS i ng unit)/m at 120 h

P iThe ﬂf@yehﬁn\&éﬁidﬁﬂﬁﬁow e ‘d@ﬁﬁiﬁb&i bgeBRfckce to tHﬁ:efoHaWBlg examples,
titer "at 96 p.i. (Fig. 10 . The extensweﬁg tium

bichshowd ngfbesmlsmd iay angi veseyts dinvifing theAcors pion.
delay the release of virions in the late infection.

Examples

Example 1: Construction of recombinant baculovirus
HA-expression casettes
Hemagglutinin (HA) of H5N1 influenza virus is one of two major membrane viral

glycoproteins responsible for the production of neutralization antibodies (Bosch, et al.,
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Exanpl e 2: Menbrane di splay of hemaggl utinin The
inventors purified vAc-HA, VvAc-G HA and vAc-Bacm d

wo ca@ri124984 super nat ant of infected insect cell sP@ISG2006/000117
ultracentrifugation. To investigate whet her HA was
di spl ayed on the nenbrane of 1%Ac- HA and vAc-G HA, the
purified virions were treated with 1%Tr|ton X-100 for

oM RMfkat Gl WEIRL: 10881 T4 e aftaﬁfaw@f generating a

en viral nuc eocapS| ds were co rou
hdcﬁroarrasnbaseﬂ ugatine mgaifet HFOHU NW&NNG@EM@@%MWWHSNI), the

protein, H's xpressed and
%H’F?‘iﬁé@ﬁ?t{}\??eﬂ@%gfﬁ%’&%&%“\%ﬁ@“ QENTSSE TSI ‘Pefgtorﬁf confaining a
Hﬁf-é}@%&kﬁoﬁgﬁb»s‘éﬁé THe ﬂfs@ﬂa@dzlﬂowhﬁlssa@msﬁoglﬂeﬁm vmsq&roduced with the

using H s6-ta as ant stern bl ot
Hﬁatrx?ps@sémg ieasatlc Pﬂ‘éftf th copfeol 'd)%ﬁﬁ% PBAIS SRk Fodms yirgy(WSSV) del
FrloBi2S Qﬁg@ ctHQaFFTEntIAW "I'He Teddn@nbatuldiPus Eﬁigrdéﬁbn vector was

etecte I n e colleCted pellet comprised of onl
pmdmednwahéb@wscmefesmrg casygife and awaédm@uﬂdvqsrﬁa@art fhematitis virus

QA ?cg)g?tgg'laé}i%\?béﬁér(@le 5(;;? ?ﬁé&tg{ﬁd g Elﬁgol (8? }E‘%%Sanzufo@ﬁ'us polyhedrin

pahiolt@lmedb\e&cn@ HanFigi Ao that of the purified HSN1
These, dat est ed ,tha

\ég?@??ﬂﬁé ()g rﬂ"%’éf'l‘}f”albm 1;#, Up ¥ ﬁ%tovri tRgMNPV polyhedrin

ﬂxloﬁfo@&r&h&bmbﬂ VOVt B Glprkdsivh @eSdttet draWsiSat fedngtomoter-controlled HA
modi fication to its natural products. \Western

expsesgion papsetfe Aferaimseraddvtodhashwie greier RastBRsY W@rfg%%fa’fed into the
B;{bﬁio § chAt Wit PrRSB AcTe! g%ﬁg%%ﬁ&bﬁ)tt&ﬂ)l of the Bac-To-Bac

ruc conmponent 1 n purifie G HA virions
Q}thm (Iﬁﬁ)ﬁrogé'n) detatrol NE’uWéstCP%acmm,ewamaim enpistruefed by integrating an

ropaT iR RE iy DR BB BN activity o

PuUrTel ddirdd MSWNG &f H)AAQ;—pIrUésmfl d:asséﬁeﬁwbh mestalesitled the polyhedrin
i g Each .25 m of, vAc-

boeud irorabisiipaposife Eatspng ity SPROYE e Beti Bt syfepo S G oDNA

%ﬁh%%%b’i‘n rantad e R POK amplifien ﬁ@ﬁrﬁ@ysmwﬂ@the primers 5°-
The results indicated that co-di 2{)

I
ISCGE QQPQGMQW%TTH@EMTEWW SO AS 1) md -
%r aneqﬁxﬁﬁgA@% ansgéct I'on %’?{;‘Stﬁﬁ’ g]f)rl\k/@ o VSV G cDNA

Aas We@downﬁtmam af theapxﬂylhﬁdnmquommwhg:b wis PAR- @Plﬁﬁed from a

ver. VAc-HA, in vivo vaccingtion exp r| nment s >

E?\‘ﬁ%‘flt aken t 48WEss the trgjnsductl oﬁl abi it V\@inrﬁers 5

T&G%%%?%GA’&%@IH@G@FAWM@C@Q—BN(SE@ (IBs u\g@t 3) and 5'-
inthe ¢ i c

SricaEATHI T Feths oA tate Thio BB, (fHe 1A cDNA

%‘xfa’; 'ai‘n?ﬁﬁ%él Yroh! BRSEHGRE of RIS ENrud HRESHERTIFTR Qﬂﬂl&dpnmer set of

ositive uorescent cells. The e% essi on

6UMMGAWGG§@W%§GMM&A%§W G¥T¢HEG- iy (SEQ 1D
| |l :
g@} a gg%%d b @bc}‘@‘lf1 é&@d&@ﬁ%é@u@ edriéﬁoslﬁ:i}TﬁACGATC 3

(smqummo t@) ofA tcﬁ)N!Hszamﬂlelm Lplla&:edhuppﬂr@yre@f dhe SWéO terminator in a
of  VAC HA an ca ture .E
Bg%séﬁ@ge&eoggsw 8arauc? tilgqf){] aro ?ter %ﬂcﬂb 8\fas f}ed from the
grgsyper L%@h@iﬁ@' a ]HN gonogl,onabosynt i okly, aas prepar t sdt of 5°-
rCea/(IZ'IQAu(S?G A(TCAATTTTATGTGGCTAATGGAGA 3’ (SEQ ID 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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2005). Hi s6-tagged HAl was expressed and purified from
bacul ovirus infected SF9 cells. To construct the HAl

WO eoopne®sd ng bacul ovirus with a pFast HTa vectPeT/662006/@00117
Bac- To- Bac system HAl codi ng sequence was anplified
fromthe HA cDNA descri bed a?%crve with a prinmer set of
5' - CGCGGATCCGATGGAGAAAACAGTCCTTCTTCTTTG S (SEQ | D NO

I\I()Tﬁelg‘f‘ehﬁ"-so? vr} o B%%ﬁ-lgg gé;@wgil&%&mé@%)gk@ratmg a one-

stopf getved ché h)f tisofectiors odiivis maottuction Bigal Ch THel tempossl kingtics of the

har vest ed rjfication of Hl

SBRCPVET G (i chle OBD) o8 threoirussy okse “yaary ARAGTalRtak virion

p%dd%tl@ﬁ"of'— #A@f@-ﬂ-ﬂﬁ?% 86 béhifid tHoky of TASHA bh@ ednteA piAieFBacmid. Titer
SA was designed coat i ng m croti t

qﬁwﬁcﬁ@é@Au@@easp@m i B4 (plagys formise s 15;1?#(@@3 1ng'jule vAc-HA
a}q&l%cdﬁé eg%nya{eﬁ fl@%ﬁ]@@ﬁp qu a@@%tlﬁ)cqql%%k&hﬁge syncytium

- specl nonoc ant 1 bodi -fold seriall
fdnhaiicmdoﬂ—ﬂ@ qetleiertedvwitheriol-GyB4 might deley thecrelegse of virions in the
1sta %atgd quantification curve. The anount of HAl in
PRANPRIONHA sanpl e was determined as the point val ue
in the standard curve that represents the sane

absorbance at_490 nm(Fig. 3C), Fro his cu each
25 m of vAc- '@‘W 8¢ &Ieergqr@pegfsplmg} &Bgffound
to T‘fl@ \%hﬂ)r@ #HiePOA QG AR AC-GlIEA QNG |v@ﬂzl-lﬂzﬂ§nld ebn€ @leasipernatant of

t hat rotei n sust’ai ned authentic

1h€a¢aagghmct n@l § hisnular@t:«mmfugamm TRaigvestigpie; epthey HA was displayed on
tgl Srffeﬁﬁ% SHe Q2 JAIE ?&@Xﬁcg-ﬁ?&&‘ %111@ ARkHERY Vions WERMRERed with 1%

Aogeni ¢l e 'l nmunogeni city of
’Pxﬂ@n GXHIOO Vies 15 hmrnutersv’@s thisgept dble tvinab mpmbrang atrweisieulaad then viral

ni zati on of e wt
iRiEnems, o Feol Fagb e autln ol piskbde itody against
HA 8teE’1Fl1111§J-tag§§d ﬁAﬂlAvM)lpr@lsaBand lblmﬁedcfeommamlmwmﬁacted SF9
t he same anmount of virions. . %ﬁgek | at er,

erllswie pelymoea POy R WA prisiBrEs P;ﬁ“&?ﬁ?lg&ﬁ‘amg Hise-tagged
ﬁ?\tr u{? gﬂ té?'ﬂ'UT@ﬂ id SRdvRA tHAETVA dpl detedi&@d in the purified
odal e

agal nst LI SA and henaggl uti nation
vinbnpibefae t(ddtmherd seily gTr(tv@o?&-IQQ, and nppglsiectetnin the epllected pellet

t est -specific anti bod
?Omsm@yfggfgt‘?%éhgﬂ%g %?gﬁg [ates with 60 ng o%/
punt wa@ touridstBatt the gd whitparpiatly celaavq:rbto Wl |and ASAZ o bethithe infected

Fi i ze m ce .devel oped..si.gni t
Shf pelrpartbe pobalyAs Lo Rt S ERES L @t of B nypified HSN1
Piviohf (1ag. 1KY, THe @itds st@@&iaeme&ﬁcalbbirmctélfhfeutd/WSplay HA-like

control "mce inmunized with the vAc-Ba d. di spla
vimlyglyeqeficingnwitheyinilay p@frtéffanﬁlﬁ%oqﬁién E&? ﬁoﬁotacl&jxae“lral products.

' 4186 ufméa@ed that VSV G
N e AR RN GIRE i
was isboenbraspsswsiaedvetrectunhmsampbnant tin H ¢e-HA VlﬂonS (Fig.
¥ﬁg0| nated intranasally with live H5 influenza viruses
t denonstrated a titer in the range of 24 to 27, as
r epm tRtkrhiinel alateer etheabaculdaAR) surTdve-digpdayiet i HAqmotein sustained

v beRtE RiolGeivAl PRBTCL AR et Pt o PO R gy g7 vacTiA
0 Vﬂ@-d’ﬂ@lwa'é %sftépﬁlé’ rEX %@ﬁ%dult S-AGH AV by aAc—G-HA at a titer of

tr%ns uction sustained its
PFU/ml gave a hemagglutination titer of around 28 using a standard

hemagglutination assay (Wood ez al., 1985). The results indicated that co-display of VSV

|

G with HA would not significantly reduce the displaying efficiency of HA on the

baculovirus membrane.
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antigenicity. hi order to further characterize the

i munogenicity of vAc-G HA and vAc-HA, 7 week BALB/c
wore@e/1¢9984e m ce each group) were intra-nuscul B€T/$G2006/000117

i mmuni zed with purified virlq The i nacti vated

H5N1/ PR8 vaccine strain an‘plzi fied from MDCK cel |'s was

used as a positive control, wth vAc-Bacm d vacci nat ed

m ce bei ng usgj(a@ @3”?&?1%8N@tl&985ﬂ@ of VAc-6-MREKS
after intranuscul ar vaccination with 256 HA units of

puhs VB¢ Cbatonfem/artt@s‘#mﬁpnch@@mége PRAACTGA A PVEE NBCPRE, 7 Vivo
VI .U

D OSSR By vk
A trensdatticr asdy tvas pﬁif(ﬁfme:d (Ham dt dzhéO@é))inetlje <elt lines (rlg ganine MDCK

ST AR 8% G0 Pl O MR LRl roocuced s

c8fl -lined OfSinditdtelybyenen g Géltﬂ/dt Iﬂ&bi‘e@ﬁeﬂt ndeilki t Tl e@ﬂhgsmn was further
assays as described b et al

confirngsl b Wiestre driot ety Ghd (ot Gl %o@srraﬁéﬁgyﬁyﬁm serum
ég&%{nt 1193661&;}{%%3 MRl s e;B with 60 ng purified

gge proteln per well. As shown in Fig
ni Te furtharmeretr the quantity ¢fahe HA A@l@ui%dldélawcb%ﬂle Surface of vAc-

f t tib -
Gt G BT EERRE o SPe P ey ofbhed el Bff B cemetblant-HAL
pYlyEforialamtiveran awd bIHAAmd@Bacivnal afitibptpyesdeportad prev1ously (He et al.,

background sera titers. Both vAc-G HA and vAc- HA
ced serum H anti body responses in the 6 i muni zed

m ce, 8 tdyoad HA 1eFaPéxplesséd 8nd ﬁﬁ)ﬁed'rﬂil@nﬂacﬁlbtr@lﬁﬁnfﬁcted SF9 cells.
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Fes s i ndu G HA were around 18%
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suﬂﬂaawtlgcn em@s@b@& wies @gﬁgwdrby coptigsEPtigh plates “With purifie
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uced anti
ctdmeeﬁmhg S—I&H-spt}mﬁdmohmlom}b Iaaiybmig;esb é@dold\sﬁn@ibeéﬁ/utﬂd HA1 protein was

standayd m croneu li.zati t est S e el
?IB& C&?ﬁ%ﬁttaé@ ﬁ@?ﬁt%scuﬁ‘ger’ ? or ma8 {1& of HAL in the vAc-G
HAPQRE Wik QiéteRhisded &YthRQioﬁlt atahfehin the Qﬁmdai’decm that represents the

i nduced by both HA-di spl ayi cul ovir d
smyrabspbgnee #E9Pm Gdg- &93 p“%@,ﬁéfcug@, ”‘})?fﬁ%éﬁt"%mﬁ -GHA at a iter
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telramtaihedmﬁhentlm Qmaggfh@n%m@@ﬁWSéaW wasefficiently displayed on

I ut Ler m nant for the pathogenicity of
?‘ﬁfs}lﬁg %ng%ﬂﬁ\/l rol ogy. 95:197-

Example 4: Inmunogenicity 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 purified 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 virions. One week later, the mice were bled through the retro-orbital
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207. He, Q, Q Du, S Lau, I|I. Manopo, L. Lu, S W
Chan, BJ. Fenner, and J. kwang. 2005. Characterization

wo@toomoeeed onal anti body agai nst SARS cor onavi rBGT/SG2006/000117

nucl eocapsi d anti gen and devel opnent of an antigen
capture ELISA. J. Virol. MstHods. 127: 46- 53. Hsu, C,
Y. Ho, K Wang, and Y. Hu. 2004. Investigation of
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AUl ovi P us- e gene lvery into’ nmanmsa
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wéll ﬂ%ﬁﬁhﬂe@ﬂmﬁﬁ@ fig oPp@ﬁﬁéXBHisMﬁ@éd TEA1 ﬁﬁﬁem per well As shown in

85:324-328. L
Imd%eaa éxmé‘lszeénmap F derdones i iea SRhogy Tgriey diydetected by
ﬁ@rl@-si 1ﬁf\>\f/H15H (?HIAIC]I%HZC%D wab cOre@@E aRRgen. The two control mice

ornica nu e nucl eopol yhedrovirus n poorly

mmummhw@ ago@@plamdldlsplayﬁé pnly kagkgrgund) serg/jifess.
35' -gé- A @ac u%ﬂo erlin FA4M bo y ﬁ%@Qm dit 5 Mfmuﬁi@:gd thice, with a

VI Tus-ne not er assay and
titéraﬂsme |r@rtgeo<5m3 el (Fid. StROS ’mm HE astitmtdy spsmhneeseweieraggaparable to

ggﬁglr?gp a&?nw%@%aygaﬂﬁwn%;lwg@ q%ﬁle@aa&lrusegﬁaf) ?egﬂ%nsﬁ‘ated a titer

15' thé\'faﬁgé HFQ‘ato f%ﬁi‘ted W ThRadal 4t @l. (£999). JFerdpetifigand significant
Ki da. virul ent Avian influenza viru

zamba@xrqspor@p rfmrm Irag%nmgvlat@d ﬁﬂflb%F‘Q Hh"uﬁ*élw%‘nf&é e HA molecule

(}]@%\%@e{d?él} 7tE &é%% Cf%@?e o\me%gress]ed V‘ébs er%@ﬁ’figfsﬁﬁsddetl&l sustained its

dttigandaity.zat i on of inactivated H5N2 i nfl uenza vaccine

gggq g %rﬁ.sgﬁé{’t all{]ai%ft%f%tegﬁlg 1%%%«53%%? &gb&éﬁm%ﬁ vAc-HA, 7

Wek BN/ c RficeHiRY nfivee feach, gﬂ’d’upb‘p@em ih-rhusclarllyi imivifinized with

Foli e S0, ol N 4358 CeLeciuen, o gl Lo .

W d’iaQ biatd QBnt?cﬁl SO AGIBacafi8 a¥hecindted infte belng used as a
crobi ol 999 Apr;37(4):937-43.C ains, 1.. A vacci

fegetive @omrf@latAteﬁthks pHitsy dptaBRsCytar avageipetien Wi §5g HA units of
é}ﬁﬁeﬁ% EhNisal 8 BLORARRY HSN PPRIALCHhidM Wéte®Dosted with the

ran 1 n uenz VI rus, and erein said VaCCI ne
canpameas ahvieops. 63 wieely e the oripy wesrmgled thuwigh the retro-orbital

| d en hema t t

}éuss é’lpgotﬂ rp&a%flus( oglél‘??t}r‘}g gP %E) g grnéicggxga% nﬁ[ed' §d1v1dually for
ﬁiﬂ%&%& @gaﬂdﬁC}HA by FAISA sub] éescribéd TheHeaeci wle, 2005 and by
ot bt S e RS RBL B 8 YP31 oss. vt

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 HAI 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 HSN1/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 H5N1/PR8 vaccine strain induced higher
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3. The vaccine according to claim1 or claim2,

wherein the expression vector further conprises an iel
wW@e@To®s4 f rom white spot syndrone virus oper abCTSG2006/000117

linked to the nucleic acid encoding an anti genic

peptide. 4. A vaccine for tB2-treatnent or prevention

of a disease in a subject, wherein said disease is

associ at.ed wi th an_avyj Lof V] . MsEE :
1§55 BTt o€ Sh by BLERA A CeRainRS HIRGRLA anti-sera
d&nsmh&ed four &) highaul] edtivitzahah thedddidigplaying baculoviruses (Fig. 5A

R

BCIngicttedthA (ROFROAcalecBSRSE W the Virabfirfade os ekpressed through
that in use said henggg utinin peptide is expressed by

| ut ini,
visalittmedystien spstinedeitt BHOMMCHANEHHUBf ect . 5. The vaccine
a %rig LB L&J‘tﬁd’ﬁ% t?cgue it C(Jf"l‘hé'ﬁldi!lcédoarﬂi'bow /a8 iiEnttBfed by the HA-
subj et s e ected trom the group conprising hunan
daplagmgdaoylovicises. A Standdrd micwoewealizatior ightrhysedomiby HMEL/PRS and

laj,ns 1 to 5 erein th ' ' ' oS

MRl Sripry B R TR R o) R gt ol 9955 The sera
iﬁ|$%6€d Bf b6fh _Hnydi@pleyigg dabotirises Showdtes signifidast neutrlization titer of

emaggl utinin peptjde conprises. an am no .S ence
8QeV ko efﬁ%ﬁﬂ%ggﬁ%kﬁ“%ﬁ%T é@v%?hﬁgpgﬂnfﬂ?ﬁﬁt %%%gﬁTus.
8. 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 nucleic
acid encoding an anti geni c peptide wherein said

anti genic peptide conprises a hemaggl utinin peptide
conprising an am no acid sequence derived froman H5NL
subtype of avian influenza virus.9. The expression
vector of claim8 for use in the treatnent or
prevention of a disease in a subject, wherein said

di sease is associated with an avian influenza virus,
such that in use said antigenic peptide is expressed
by sai d expression vector in said subject. 10. A host
cell conprising the expression vector of claim8 or
claim9. s 11. A conposition conprising an

i mmunopotenti ati ng agent selected fromthe group

consi sting of the vaccine according to any one of
claims 1 to 7, the expression vector according to
claim8 or claim9 or the host cell according to claim
10, together with a pharnmaceutically acceptable
carrier, diluent or excipient. 12. The conposition
according to claim 11, further conprising an adjuvant.
o 13. A vaccine conprising the expression vector
according to claim8 or claim9, the host cel
according to claim10 or the conposition according to
claim1l for the treatnment or prevention of a di sease
in a subject, wherein said disease is associated with
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an avian influenza virus. 14. A nethod for nodul ating
an i nmune response, wherein said nethod s conprises

wa@dimne®sering to a subject an effecti ve anbouneCDEGZN06/000117

i mmunopot enti ati ng agent selgfted fromthe group
consisting of the vaccine actording to any one of
clains 1 to 7 or 13, the expression vector according
toclaim8 or claim?9, thRdfepnésd!| according to
claim 10 or the conposition according to claim12. 15.
A nmethod for the treatment or prevention of a disease
asSochAlRIRA | Br a@rlﬁl\éhagl . KAGHLIGHE R . VR S1970N ThE] shucture of the
sai d nethod ¢ rises admnistefing to a subject
lednfiamphitingn, ambtmnlmht@nthqpmlr@mbﬁmbf atfluagzaagBrses. Vli Ology 95:197-
Q@jected fromthe group consisting of the vaccine

cording to any one of claims 1 to 7 or 13, the

ﬁxpr eHé: lQﬂ QEnt, &, L’aﬁCDfMaﬂ@oID Lh,3$.W.Cloem, 8 RiPenskr, 4], kwang,
R e 10 St B0 S5 s muctocapsid
@r& h dhd Gevefopdbht 8P ftigeh @hgthre LIS A JOVird B MetiYes. 127 46-53.

ressi on 5 vector accordin to claim8 or claim?9

the hBse, GeW Hacko WrnggandhYe Flati 300 Tvestigationgtispsimal gansduction
acaatdlc ni%r tf)%cﬁ%{zirﬁg Iglgcth%%ﬁ V,%elﬁ% @%%ﬁﬁﬂtg N @hn@Nad TR €Biotechnol.

response cCine according to any one
BfoeﬂgalSWSZSJto 7 or 13, the expression vector

gggg:%@wgo l a 421%6}0 owct»ﬁgr C]%ﬁgogeeg}q%ﬁ;te algegglrrgpﬁlgs (gr cleavage

dtRafidd %fflﬂﬂluénE@ viraB el bluenkf egpre®ed damihmbian CHis. Proc Nail
treatment 0 of a di sease associated with an avi an

Aﬁmi%@ﬂﬁﬁi§5ﬁ8§32§8 A kit for use in treating or
prevepi Egcglﬁﬁ IRERE gh\%] %ﬂgl £643. R@ﬁﬁée@i‘ dkpP&kidn of the immediate-

di sease’ 1§ SsoOcl at e avi an i nfl uenza Vi Ius,
eanly \phetemi HEQ adrdbles t efficiept irsplicatine ohcviingraphx cﬂahfmglca multiple

{}léc&?oﬁlyglggrgygu% Lbnapggrg( ggl%lléil\(?é‘ Sé?doptté}g lﬁiﬁﬁaﬁﬁs&'ﬂg ny. Il/'zrol. 77:535-

sg3;ording to claim 10 or the conposition according to

ool ypbBt Pkt Wak o MiSape ooty k2005 KIS mediated

hRvasib waﬁmﬁw%@scﬁpﬁ@m BRSO ST Eied ShdrGlyi@epiel wieus orf427 gene.
I nto a bacul ovirus expressi on vector, wherein said

BaeliMoi:Tlus expression vector conprises an iel

pr OnD;FQlEadBr am Wh'l&@oo%pof( 518”% Van%ﬁny'c{,bI)I Tanaka, H. Ozaki,

transfecting “at |'east ‘one host cell wth Said
HmpuﬁassH oNishirguray M.aFuhngic MeH| pﬂamsﬂﬁ@ Shpdriged, yasdptl; &dda. 1999.

i, d. expressi on vect or wh
ST SR SOl AP RGBSR i .
PaelyR88034830720. A systen1for presenting or displaying
a pol eptlde reln tem rises: (
AUl e ouke 3. eX ﬁ@k"s dEBYv@ ﬁ%ﬂﬁ’g ndfC @&gek%fter 1985.
E%Eﬁl@éﬁhbh‘ SofXRICEF @ NHY ROt HflueWneRLEnS il efficacy against lethal
acul ovi rus expression vector conprises an iel
pvdniglea Pennsylvania/ 1370/83 infection. Avian Dis. 29:867-872.
Rowe T, Abernathy RA, Hu-Primmer J, Thompson WW, Lu X, Lim W, Fukuda
K, Cox NJ, Katz JM. 1999 Detection of antibody to avian influenza A (H5N1) virus in
human serum by using a combination of serologic assays. J Clin Microbiol. 1999

Apr;37(4):937-43.
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fromwhite spot syndrone virus; (b) neans for
transfecting at | east one host cell with said
wez@ras®son vector; and (c) neans for expressiPgr/Sae/000117

pol ypeptide from said expr es, ion vector wherein said

pol ypeptide is presented or grsplayed on the surface
menbrane of a bacul ovi rus. SEQUENCE LI STI NG <110>

Temasek Lifesciences Laboragpfipps<120> Bi onol ecul e

surface display and uses thereof <130> 747345M <160>

10 <170> Patentln version 3.2 <210> 1 <211> 31 <212>

DNA,<213> Artifici < > < > t het k- > . .
cgoduat AL lF R PR, CRPredit 13 Fesd 113 shtjest wherein
said 1 dizedMlAs <@tSetatad twith cinabvis® A6fuen22 Svirmsy nndt evhereind gid vaccine

2 cccaagcttc caacacacta ttgcaatgaa 30<210> 3 £211>. 33 .
oD CAPIEION ST GPRPTSBgGE D9 QY fradifig 4 pjaeetutinin

pégttid]:_eg (‘sgglggﬂéi A8 0dal D Bemb 261 6dh asdptia € Gs 38preastd>byh said expression
vector in said subject.

2. The vaccine according to claim 1, wherein the expression vector comprises a
baculovirus expression vector.

3.  The vaccine according to claim 1 or claim 2, wherein the expression vector
further comprises an iel promoter from white spot syndrome virus operably linked to the
nucleic acid encoding an antigenic peptide.

4. 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
comprises an expression vector comprising:

(@ anucleic acid encoding a hemagglutinin peptide; and

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

such that in use said hemagglutinin peptide is expressed by said expression vector in
said subject.

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

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

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

8.  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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<212> DNA <213> artificial <220> <223> synthetic <400>
4 cgcggatccg gtttcggacc gagatccgc 29 <210> 5 <211> 42

W 2024208 <213> artificial <220> <223> synt hePCT/S&A06B00117

5 ataagaat gc ggccgctatg gagaagacag tgcttcttct tg
42<210> 6 <211> 41 <212> DNA“L213> artificial <220>
<223> synthetic <400> 6 ccgctcgagc ggttaaatgc

aaatg Ct 0ege bhGbafa0adctdr FllaimlFor/usedh ke dfatieh Sr PRiention of a
<213> artificial <220> <223> synthetic <400> 7

digense icgsubjedanhereinamaidydisepse iscassoiiedhwih anzys igflugnea virus, such
hét 5358 3aiNRSARS pegtlak if &hBkedBY 05 SARERi VYRS it Said subject.

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

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

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

13. A vaccine comprising the expression vector according to claim 8 or claim 9,
the host cell according to cléim 10 or the composition according to claim 11 for the
treatment or prevention of a disease in a subject, wherein said disease is associated with
an avian influenza virus.

14. A method for modulating an immune response, wherein said method
comprises administering to a subject an effective amount of an immunopotentiating agent
selected from the group consisting of the vaccine according to any one of claims 1 to 7 or
13, the expression vector according to claim 8 or claim 9, the host cell according to claim
10 or the composition according to claim 12.

15. A method for the treatment or prevention of a disease associated with an avian
influenza virus, wherein said method comprises administering to a subject an effective
amount of an immunopotentiating agent selected from the group consisting of the vaccine
according to any one of claims 1 to 7 or 13, the expression vector according to claim 8 or
claim 9, the host cell according to claim 10 or the composition according to claim 12.

16. Use of the vaccine according to any one of claims 1 to 7 or 13, the expression
vector according to claim 8 or claim 9, the host cell according to claim 10 or the
composition according to claim 12 for the modulation of an immune response.

17. Use of the vaccine according to any one of claims 1to 7 or 13, the expression
vector according to claim 8 or claim 9, the host cell according to claim 10 or the
composition according to claim 12 for the manufacture of a medicament for the treatment
of a disease associated with an avian influenza virus.

18. 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 7 or 13, the expression vector according to
claim 8 or claim 9, the host cell according to claim 10 or the composition according to

claim 12.



<400> 8acgcgtcgac cttgagtgga gagagagcta gttataa 37

<210> 9 <211> 36 <212> DNA <213> artificial <220>
woa2e3megnt heti ¢ <400> 9 cgcggat ccg at ggagaaaaPCT/SG2006/000117

cagtgcttct tctttg 36 <210> 10,<211> 30 <212> DNA <213>

artificial <220> <223> syntheétic <400> 10 cggggtaccc

tctctttgag gggtatttct 30

19. A method for presenting or displaying a polypeptide, wherein said method
comprises:

(a) inserting a nucleic acid encoding said polypeptide into a baculovirus
expression vector, wherein said baculovirus expression vector comprises an iel promoter

5 from white spot syndrome virus;

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

(c) expressing said polypeptide from said expression vector

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

10 20. A system for presenting or displaying a polypeptide, wherein said system
comprises:

(a) a nucleic acid encoding said polypeptide inserted into a baculovirus
expression vector, wherein said baculovirus expression vector comprises an ie/ promoter
from white spot syndrome virus;

15 (b)  means for transfecting at least one host cell with said expression vector; and

(c) means for expressing said polypeptide from said expression vector

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

baculovirus.



