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cycloal kyl, optionally substituted C2-9 heterocyclyl, or an N-protecting
group, or R1C and R1D conbine to forman optionally substituted C2.9
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is at least 2 tines lower for nNOS than for eNOS and/or i NOS. More
preferably, the C50 or Kj value isat |least 5, 20, 50, or 100 tines |ower
(i.e., nmore potent in nNOS). In one endodinent, the 1C50 or K value is
between 2 tinmes and 100 tinmes |lower. I n another enbodinment, the 1C50 or K
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headache, or transformed m graine); neuropathic pain (Al DS associ ated

pai nful neuropathy, central post-stroke pain (CPSP), diabetic neuropathy,
chenot herapyeoiovmeeed neuropat hic pain (e.g., paclitaxel PCTica2R9a0102]
Doxorubicin etc.), postherpetic neuralgia, or trigemnal neuralgia),
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inflammatory pain. In other enbodi nents, the chronic Inflamatory pal
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conpo e 1nvention, include opioids, antidepressants,

anti eph]eptics, non-.steroidal anti-infla ry drugs (NSAIDs),
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ser ot gkiindEEHi (pg@'- 4 S o SE S, .
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P/ O t YHSCIOA DIANE RN rmtieen hefgie syitabledfenadmimsiniiomaeprankyagsiciasds |
adenoshddshefic SRE@hesA  @goni sts, adenosine receptor A2a antagonists,

adenosi ne receptor A3 agoni sts, adenosi ne deam nase inhibitors, adenosine
nucl eosi de transport inhibitors, vanilloid VR receptor agonists,

cannabi noi d CB1/ CB2 agoni sts, AMPA receptor antagoni sts, kainate receptor
ant agoni sts, sodi um channel bl ockers (&.g., Navl.8 bl ocker for neuropathic
pain), nicotinic acetylcholine receptor agonists, a KATP potassi um channel,
Kvi 4 potassium channel, Ca2+-activated potassi um channel, SK potassium
channel , BK potassi um channel, | K potassium channel, or KCNQ@/ 3 potassium
channel opening agents, rnuscarinic M3 antagonists, muscarinic M agonists,
muscarinic M2/ M3 partial agoni sts/antagonists, and anti oxi dants. Specific
exanpl es of therapeutic agents that are useful in conbination with a
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[004] Influenza viruses are envel oped viruses that bud fromthe plasna
menbrane of infected mammalian and avian cells. They are classified into
types A, 8O 2010/0@s440ased on t he nucl eoprotei ns and mat ri PCpraaR2eiwvoant i gens
present. Influenza type A viruses may be further divided into subtypes
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Suzuki,.2005) ., Lnfl uenza vjruse risi n H5, H7 a H9 .arecansi dered the
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48 hours. The spread of 'the avian influenza“virus (H5N1), first identified
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popul PO, 10}3 é’f&fﬁﬁ%‘%gl 2% ar {56Pe ’c!ila@t%‘tl”é%“"s‘%f’ HBtgh
vacci ﬁé@ S%nhl%ﬂﬂ@@aré‘@%al%ﬁ tﬁé‘fahge of 18- Q?hﬂ’nnﬂ%&ﬂsﬁh'l&@th V‘I*ii' le only

17% of e popul ati on of the European Uni on can be vaccinated.” It is
evi derttertaimaﬂmbmhmemts tho sigdalipeptige dtam awRSYFF protdineng sanrmo ecidgresidudsd -Be
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el R AR Gt e B it i GRoEH Lt 0 Skt
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viral doaegh ieludds 8sseptidl Ayofihe exmenulhp%csrna@ bf thatra.dokiaw et ! fedit aésidlie

vacci nes are made of influenza viruses that were adapted for growh at | ow

t enperlBt/p esigiec S arative Etpr%tslwymptl%d&s indifgtedabaye the hbandCk dersaing

atten i use in.indi. als from5
to 49%2)&%?#82%}] negc |va eabv\gg 1(e%ﬂ\e}: %eﬂg%@ac@runggougragn?%ﬁ%é:] “RAF ess
by i naglohath itesbe\WEkillGh el £8hn A8@BleSn AonRKY oY @hiReR HG polyEQHided
enbryoni c eggs or mamualian cell culture. Al these types of vaccine show

somes phedlesed harpimntnaaremplaiy enibsdisneats; thgdinkedn eelactod fromgbe flloydngi nes

vacer reaueritRy SR PO 40RRQ D Rl SRR oL Ly X oy T esponse

whi | e vacci nes nade of whol e viruses induce both an anti body (hunoral) and
cel lul ar response. Even though a functional antibody response is a
criterion for licensure that correlate4 with protection induced by a
vaccine, there is increasing evidence that a T-cell response is also
inportant in influenza imunity - this may al so provide better protection
inthe elderly. [008] In order to induce a cellular immune response,

vacci nes made of whole viruses were devel oped. Due to the high

pat hogenicity of the influenza strain (e.g. H5Nl), these vaccines are
produced in BL3+ facility. For highly pathogenic influenza strains such as



genetics, in which viruses are produced by cell transformation with viral
genes. These nethods, however, also requires the use of whole virus as well
as el aborwbeomawbads and specific culture environnments. PLOGIARPoIBOVRI a

r ecombi nant products have been devel oped as reconbi nant influenza vaccine

d h h f d th duct i
and puUPIT c&BF Epobrbeplifd taHSEe oy uneh AaE RROBIG LIRS e PR
t
?érpéﬁﬁ%t@%?‘f‘a ABDRBI AU, CprSialid ;180N Rintie Ao °hm%%%f€§£%§. ne
const rexxam@leg o sempazed @l a fullﬂ@@gt)t G p@teimpolgpepﬂdc)a n’fhectmmm of the G preteduisbr eak
pe f.lu" éstra ‘A/ h a/04{ % rit i al outgleakuln Mexi co
br ougt‘?f" eeisA 40 {RtaiR imapingiagica yfiﬂlé“%t'}t FRY"ORE él?tP"i“Bﬂu P 28 PRRPEEFE 2 Bnd has

been dehARiRApitEhCIRREL eﬁﬁmara@tdrfelslam m%haizoasm dx@mbRIBRpotto fahé api di ty
by whi ch |nfluenza may be transmtted, as well as a test for uar anti ne,

ant i ViRSY Goprothie tncimtes amirecacidsnl S26370r &h certrdn axqmpt@lw@ln}bodua@m, parbewef i on.
0015], S cs_of, i nfl.uenz r re well known. Briefly ,
he i ]rtlf’%gsyo{wr%tﬁ‘@t 1ge P@esl e é‘f‘gd S}fJuF% Lmagﬁa%ﬁﬁﬁﬁtpr8?e Mhe virion surf a>c/e

HA Prabes e %@eﬁéés‘bf A Fial‘f(PGtc%hfﬂoﬁéht@@dﬂ B @Iecfe@ctﬁi?ﬁ RatufalllyYeORt@EE ns and

gl ycoli pi ds NA protein nediates processing of the sialic aci

r eceptamd,G amdem iseqpenpenaid cani herselented t¢ baraspdnd mespeumtse tre $ingld spyainde e
receptor-nedi ated en yt OSi I e.acidic caonfi of internaljz
oo TEgh e wwe i arpEersd 4G BArOnRefioR gttt ugih sbbe T

conf orfRtG Baﬁtong Bﬁﬂ&%ﬁ bk tﬁ%tn h @ATErEA striidl mhatc Yt oraﬁeic}%tﬂlomarﬁm@aﬁ and
virus uncoating a M2-medi ated rel ease of M "proteins from

nucl edmaquytni»das)mepcmdmg toiabomu adidofiominedm shanrPsIrainwiiipsionallyy the ¢hiinatio t he
cel | eus for viral nt hesi s. Anti bodie revent

it us WY Ebalids ats RaY oA rgne e CrEes od o B T8  es t o na
pr ot ei gy AR b@a@nﬁgtﬁsv ;ﬁﬂ}fgfégtld@ nFctrtt%aagrel n ShBRScRf su\’)'st'itﬁﬁoﬂ &l beCigtrb@ibed
[0016] Crawford et di scl ose” expression of influenza HA in

bacul aviintoghé Gfmoteedpqmelacsuclta drsamifihecidxspbesuten thatds edmeated avithesdudtived as

bei ng ca abI revent l,et h i nfluenz ease ca by. avi.an and
i | i adaatet of (AU Cobiibed SUAT et i D6GY VY Bhch s ke mimeric Bolfepiide
bacul quhidQudxPERsRaRE oh B hitaPgdnd 1y ARHndNG BEHSEE] NSIN10GUG 8f IR PRtEIRSPONSES
in animals superior to those |nduced by a conventional vaccine.

| mmund§éal ciQpyioasidy, did ¢himesic BS Vopadypeptidesssdislgsed bereth dagnedgdas i ni n of

equi ne_i.nf.lu nz Vi rus,.was ared . to a vacci ne candi date
(&' serpaufhisfiine Bger dromst Fud e Bnge dbiita 8 SeU 8 o6 rubist BEbray <A2AT g

degr e%lﬁfﬁcﬁﬁ@ﬁ gpé f&gm@g@hﬂ§gxprg§5w9f&@HV| rus chal l enge can be induced with
reconbi nant HA or NA protelns, using various experinental approaches and in
di f f er[@h8] amn natalmﬁxmmslary[@ﬂmdﬁpe@ rnbeclhpimerit 85Y pdyreptide hirean ahioacidhat t he

f fl d NA t t ts f
o' ot reargiesEeaRe oty SER IR 19 \o0ar m tbsr iene f5ueBh RS % shieliioen
provi dgskifg @ aY SubadeFtandifd a8 105 adr HatTigni dubstit@tiobt L@ rRnt FghaW
vacci ne candi da may include these viral antigens as a protein

macr orisHeenge and/palapkmgéhe Suoming hidtidins-thgk daperablyc theshimarRsR SV aolypapiédene

o "1 ocbmmeaitte o Rl Eali AR 4 Bbs SRR T AP kST Ce Tul ar

I mmuneprogsRonse (G gacic and Anderson, 2006). Further, the particle with
t hese influenza antigens may displ %/ conf or mat i onal epit £es that elicit
neut r A0 9l n§/rertexpEaTen (¢9. #d purgicatien eriselaties)., thachimgisR Ymb/égptlcteom 8]

Produck Lol iad AAIAAELERA BUS. LA UaRARKLE AL BRERNolRIASELOR, BT Poses

parti C‘da@ﬁe (ngsﬁﬁin Forenapiet ﬂfe%ﬁnﬁéﬁc Rée p@l&ipbpti&(taﬁlfé\k&amuﬁe&@&rmto a
investigated. VLPs mmc the structure of the viral capsid, but |ack a

genonéfm@ﬁd t hus cannot replicate or provide a neans for a secondary

i nf ect 9] Sever t.udi e ave denonstr.ated t recanbi nant

o o9 prdReorpRRed by TSR NR A RN R P ot Rbey BECBRHEER-of  an
expr esghé @li\mwri@m‘dg eaded destribe abde! Rrhulafed®ith a BMeiet @sexRipidt. . 1999;
Neumann et al ., 0; Lat ham and Gal arza, 2001). CGonez- Puertas et al.

(1999) discloses that efficient formatbon of influenza VLP depends on the
expression levels of several viral proteins. Neumann et al. (2000)

est abl i shed a manmal i an expressi on pl asm dbased system for generating
infectious influenza virus-like particles entirely from cl oned cDNAs.

Lat ham and Gal arza (2001) reported the formation of influenza VLPs in
insect cells infected with reconbi nant bacul ovirus co-expressing HA NA

M, and \%% genes. These studl es dermnstrat ed that |an uenza virion proteins

o o o o AN



[0024] Current influenza VLP production technologies rely on the
co-expression of nultiple viral proteins, and this dependence represents a
dr awback wb 20tvemessrechnol ogi es since in case of a pandemrCt/Gdosmoiozear |y
epi dem cs, response tine is crucial for vaccination. A sinpler VLP

product.i on tem .for exanmple, qne that relies on the expression of only
one or%ﬁpl?%@éx@?er%“?fr%teé?lﬁéenw ﬂﬁgﬁmwkjﬁ?w%CW%@%{IWW&WW@@%@%aur al
viral pifeigifionsllHeRd EARb IR PRAELA! RERAL B P

vacci nes. [ 0025] | 'npor der torprg ect ﬁle V\S‘Ig’ I{S@%ﬂ%ﬁ onh¥sﬁf5%t1efl}ﬁ?qcﬁenza and
to st astebigfy, selubiliteoplothl stbisy anbsdubibtyneihef adimerie RS Widlypepede Optisteye] op

effective rapi d .net hods,. pr oduci ng vacci ne,doses._ﬁlﬂle current use. of
fertilgd 8CTG SRR & risgs phadipyang putablefRradmipstaten inte tegt hy
pr ocessepubitRIRY I I ec: e | ion
to pr og?pde i nmpr o}\;sé}gdi{ﬁl ‘ﬁ%g% V@I{E{g g)ilgiigﬁ%as ‘E‘ger“ F iédcﬁ%(rabse %E@ése&fd[%%f?]& %@%r di ng
t o t heredpesseramgliopaiaRiSOhintheadaliseasqoroyigptama Acordinglyaibe dduoanrcasbag a

nucl eot j, d uence encodi ng an antigen froman envel oped virus operatively
i nkedq st BT AIOR Lo, Bt Ao et ox aBPElE. sSehis il o Gastps vears

i nflue heunaabit theiadjuviaiyi f i | |

i nf | ueﬂ%a}eA/ Cal i blyt Rl s a[ﬁglg2%&'%1@ﬁiﬁﬁa@%gg#gﬁ%%dgﬂ%%f%%Wé
non- naia/ELR4digand seph asidD-MRE, oremymslidrsenthétipnderivatye ofdipiday Mystichally,ahei n

di sul fide isaonerase si .ﬁnal ﬁggti gle. [ 0029] The HA encoded bi/ the nucleic

aci d nEYPBRESCAOIPRSHIRR ConAl5Q include aparticulate farder suchgs alum alsesteiibe of type
A infl ¢epddmesR! @6k r bl 0. B2 16, H7,
H8, HO, HO H 1, 615?‘&&%?&%%@ 1§&9gﬁghf|€i‘ggls{dhes 'ﬁ%nggﬁréc tergyign.

i nventi08h] tIhe irmumogerde dorbpoditien isdatoeatdy ainhlaved/fobesd asanmaditamentAn
influenza, and selected fromth roup. conprising H_, H2, H3, H5, H6, H7
and. Hoh RSy S B PlREeRion Qrardustippol tlselign et RSV, fiaosing pdiisiatian o

[ 0030] hubhh fUbRSE ¥ fhrUE PEvOR ' \ 59id enza
Virus || g SRR IhHOPI PRI G RAsh 8F 8 pRT kA ietiorkt CAEA DTN e
aci d entb&Sgfodlewing adpeinistration tors el abgedt. VOptitmallf othe axmopbgenin i nfl uenza
henmag tinin ( . fromstrajn A/ California/04/09, operatively linked to a
regul a Oéﬁ%li?s}t%é)é‘i ais@ lﬁﬁlflﬁ?ﬁea%}lq?stw dignal antigen phapaihegenic gsganig Ofheh thawer eof |
and b)R$VcFaatidigpit A L di.tions that
permt_the exprdg]g%i one gétﬁ?%eg%% ?Ig?%tcg@:aggQﬁ&%@%@%‘?%%&é?ﬁ% he VLPs. [ 003
1] TheParginfvenzawyrus (PiVheinfloempaniiss, hepetitit B pirunfantiar pelidving. iermtiagtthand

puri fyi or. separating the VLPs fromjthe plant tissue.[0032] The nethod
may fﬁa{qﬁ)éen{%) IR Fa'?he ?ﬁ%“%ffaeﬁu%lrasiqtﬁﬁr}}t’a‘g@eﬁt@u& gyssy, Hegiophvei ¢ aci d
conpr iisilidhza, MdedrkhsiBcsegyence encodi ng one or nore than one chaperon

protein. [0033] The one or nore than one chaperone proteins may be sel ected
f r om tlA&2]gr dupgtheo aspectofithisidisshBurenonespy Beomhbiad] nithic pidsarbdé miestthon
inclu he gbove. net hod er ei inth tep of introducing (step a), the
nucl e%gﬁna{%:ﬁlcdp(ﬁﬁ epgléle%moﬁ&ﬁ\é\hth?’é?ﬁ% P@ﬁpw e@%ﬂ E%’éplé% thectrdc pridmincluge st abl y
expr eghuclrotilesdfuditle thittHal & 86 0Ron bP8mMel TorB¥rdd§oR 1 4 £ e1p! 2€

excl usi on chromat ography. [0035] According to an%t her aspec?cqeoc#ﬁtsﬂe pr esent
i nvent(f-8n COgdpioRiimized fay\expiesasion mearhooaminabinn delb iangastrntll uepiant celly ¢18.)) ke

arti P, ina plant conprising providing a plant, or a portion of a
D1 ant SO st suleft R e SR e il nSieRiors StcR oo ey el prBEneR od ng
an HA ekpssion ved1en 2Cel B/ ifdal Wit S/ iR RR& 3bNR! afe 1ntdEEL dl haltis! ﬁ%l atory

region active in a plant., and incubating the plant or portion of e pl ant
under EBHATE tlena featre o dhipilisclopureeThe besticolts @i befhactariall eeils, tat inbre t her eby

pr oduci 6 he t hod ma urt her, .conprise the steps of
harveg'k) %&W‘gﬁ%Fgﬁltlllagg%ldpcﬁﬁf’fsy‘rfﬁﬁﬁs %?Stscgﬁﬁﬁe '+ NG E‘%&F’rlﬁ?ﬁq ﬁ“éﬁp%mt
ti ssuenaniflBiEaf] cello€e. Pl ejsﬂmbeﬂsgl_venti on includes the above nethod, wherein

foll ovvigg;i the step of providing, a nucleic acid conprising a nucleotide
sequen@&lentbichigeria @obipeptites andh anclein ecidk aparsofub impthe pedparatipaoéit i vel y | i nked
to a : reqi.on active i nt is jintroduced, and the plant or
por 1 SRl of B B A el 3anas, kP cpin el Enprbsmsn of
the nalbeirsvidey dlethbdPfop HciBh@ d ihiiné RepdfsEIeaih QAN bI hiEnfiiGerdo 1T €t han
one chaperone proteins may be sel ected ?rom %%e group” conpri si rigg p40 and
Hsp70. [0039] The present invention ingludes the above nmethod wherein, in
the step of introducing (step a), the nucleic acid encoding the HA from
influenza A/ California/04/09 is stably expressed in the plant. Furthernore,
the VLPs may be purified using size exclusion chronmatography. [0040] The
present invention also provides a virus |ike particle (VLP) conprising an

i nfluenza virus HA protein, fromstrain A/California/04/09, and one or nore
than one lipid derived froma plant.[0041] The HA protein of the VLP may be

o . N o . o o o o Y "




(H2N8) , A/ Texas/ 32/2003, A/ mallard/ MV 33/00, A duck/ Shanghai/1/2000,
Al northern pintail/TX/ 828 189/02, A/ Turkey/Ontario/ 61 18/ 68(H3N4),

Al shovel ewOlzoemo&B4/ 03, A/ chi cken/ Ger many/ N 1949( HLON7) PCT/CA2009/001021
Al duck/ Engl and/ 56(H 1N6), A/ duck/Al berta/60/76(HL2N5),

A Gl | d/.704L.77.( HL3NG Mal | ar.d/ Gurjev/ 263/ 82, L

A duck u{slﬁ{‘l’rﬁglf%g%%lﬁ%‘%e eiapE fé‘/ CRARORliRn e 6\&/}1%945#‘40% é@%@%ﬁ?‘@%(ﬁ%‘ém) ,
B/ Lee/ 48lypdptille aiRE18SdaHcadif 6 Faviribler widR &ﬁ&iﬁfs%cﬂtb“aml&nan%ggebﬁEgdhec{s%glaz007
(HN), A Solonmon Islands 3/2006 (HN ), A/Brisbane 10/20 (H3N2),

A W scegesiates B ©o shildane)an ellenky sabisc@ R5061RONI0ON chtik oy intaunt/ r2goBse

A Si ng / N2) | Anhui./ 1/.2005 N1), AlVie 194/ 2004

( H5N1) gp%%‘ﬂl‘eféf ?‘égﬁ‘g%b F ‘é’;ggwira‘%l (L félﬁ“éaéF%?gr“ﬁé{}g%G EYeERpY; the

A HongéangsttidhsicRY a pFio&ive idinfudk rdpbeanf4ediRed 5 bienkCARGToh Vil RSPECt
of the invention, the HA protein may be an H, H2,” H3, H5, H6, H/ or H9
subt y paid/eredires o pisaenta g pediologidabresponse dolbiwingrnfedtionfwitna REY. Alyiaally,

Cal edopi 9 (H N )., .A PuertoRi co/8/ 34 (HN ), Bri sbane/ 59/2007
(HN ){ﬂe%)ég{ng%s R %ﬁ&% b HBHAC FSpRGSy C%%rg%?fe%)ﬁibﬁﬁflw@ B%}Q%’f%{h e
strai ncyta]tiﬁeg,—laf:graongi-@ FRMmahe Respénskr om t he A/ Bri sbane 10/ 2007 (H3N2) or
Al W sconsi n/ 67/ 2005 (H§N2) strain. In a further aspect of the invention,
the H2 protein may be fromthe A/ Singapore/1l/57 (H2ZN2) strain. The H5

pr ot ei be fromthe A/ Anhui/1/2005 (H5N1), A/Vietnam' 1 194/2004 (H5N1),

or A/l ndonesi a/5/2005 strain h an aspect of the invention, the H6 protein
may belRébnnless gthTvdbd ¢xplaghah gll YR haRAAd(seleNific Btmaiused HEhen Havatheos&ha nay

be f t he A/ Equi P / H7N train, .| et of th
D e R AR by G bbb a5 vengsolsawes n. 1 n
a fur tm@ngg.s PREnitRfns 0P BomMbAE RN nidl&u BRIG S@/%ﬁ%&ﬁﬁﬂ )il uenza

virus may be a type B virus, including B

B/ FI or&erzes 41, poblsshedbarthifersl Uhivensity Breas,i 1994 €SB0 9-85428 1h8); Hisndret &idgis from
H, H2, : H r ubtypes .i ncl ude SEQ | D NGs: 48-59 and 128.
ooa el T tneiend s of loRulgy Bibdedt? RayIoBe! heBlachiiet Selsnee Lide, 1994

A | ndongBNa)-837-021 £2H5NANd Rbbétk AT MRS IER | ! - - o
[0048f@The present i n)[\>|enti on al so progléd)ésw%%’;%g%%%ée}%u 8}30%21

conpr i SpHigrederpivendess RefaradienguldishedbypV 6EPublisidrs, Incic | 2950(ISBNd -s608c3d%es may
furtheg conprise one or nore regulatory regions operatively linked to the
sequenc)e encodi ng an HA protein. The nucleic acid nolecules may conprise a

sequepﬁ)g eﬁodi_ng an H, H2, H3, H4, H5, H6, H7, H8, H9, HO HI, H2,
H13, S1 Hibe sipgidar termay “a¥ “ang” andoitheSrineludroplurad feferqatsiunlesneantext ctdady HA

5 ; nucl gi id .ol ecul «anH ., H2 H3 H5, Hb,
Frr”" PRI pte, STy, ey B TE e LS At otess Bis it ool o
i s frarearlydndichiewotBahveidanihd 2eh SPlurdliN JeferAMdIRY 6raffbre O & BfkhéHoMe) .

Al Bri sl%gne/ 59 ﬁOO? (HNI'), A Solonon Islands 3/2006 (H N') or
A/ Cal iHEFTSIOo00hatdl Ras MEgs erramine acifl sizan aad pl olestular veeight we nrolesnlar friass H3

pr ot eivRLRAC | ei ' ee . fromt ri shane
01 2000 raRe) T oA Gy oE pEh e TRl B RTRE, 35 At BRI e R o
of t heAdditemdiyonymeriel Hihitationseginerenith dagediyo thiremtistlonl 6r ReE ofR g5 Re MY
be from.t he A/ﬁtii ngﬁq;}ore/ /57 (H2N2), strain. The H5 protein encoded by the
nucl ei’¢ChaT 3 Fies 811W6Q|f% B° BRPTP¥igAS- hEhusy whergia/congamystipnsnagicated to

A Vi etyaaimidasti gy X9 LI ' ; rain.. . ln.an aspect of
the inventi 021(,? the[%li)(%fggr6 gl ilﬁ?gelﬁl%gge%ﬁg@ﬁ '% %é%ﬁ%%gqnigea%}dam%opetg??thsf‘?ﬁ%c} be
f r om taperoxinatgly (e ot g8 "1 200F.( HGN1) strain. The H7 protein encoded by
the nucleic acid nolecule nay al so be fromthe A/ Equi ne/ Prague/ 56 (H7N7)

st r ai f026Yd dAlthowghnhéthodshied HRat@rias GinflaeHcRBRAIdY td R8s Mst el HRAS YA be |

[ UVTUI rr(i)le ule may be fromt.he_A/Honqungll 073/99 (HON2) strain. The HA
pr ot eiU§e ’r"di?f’ Bragtigg giplestiteceidbig disglostis, switeblsinethedsdinduyatérial§ aretesdnibed

B/ Fl on «d .Mal aysi al.2506/ 20 strain, Exanpl es .of sequences of
nucl eiﬁgﬂﬁﬁdﬁ%ﬂgcgérggﬁgé%c?&flﬂsg ‘2%]8‘%SHA%PSOP8§F\%¢F COMFRY redyiges ofperwise, g,
7, - Hahowofl subiprises” imlattitioSHch s NOtpre Afd AashrRing3 vt de hAdersh09 1)

The nucl eic acid sequence may encode the influenza'virus HA protern from
strain A/l ndonesia/05/ 05 (HS5N1) or fromstrain AlCalifornia/04/09 (HN).

[ 0050] Regul atory regions that nay be bperatively linked to a sequence
encodi ng an HA protein include those that are operative in a plant cell, an
insect cell or a yeast cell. Such regulatory regions may include a

pl astocyanin regul atory region, a regulatory region of Ribulose 1,5-

bi sphosphat e car boxyl ase/ oxygenase (RuBi sCO, chlorophyll a/b binding
protein (CAB), STLSI, a polyhedrin regulatory region, or a gp64 regulatory
region. Other regulatory regions include a 5° UTR 3 UTR or term nator

o, . T o 1 r




C/ Johannesbur g/ 66, A/ PuertoRico/8/ 34 (HN ), A/ Brisbane/59/2007 (H N ),
Al Sol onon |slands 3/2006 (HHNI), A/Brisbane 10/2007 (H3N2),

Al W sconswo/26i0@64a5 (H3N2), B/ Mal aysi a/ 2506/ 2004, B/ FI orcaaia2i®a 621

A/ Si ngapore/ 1/57 (H2N2), A/ Anhui/ 1/2005 (H5N1), A/Vietnam | 194/2004

(H5N1) eal / HongKang/ WB. 12/ 97 (H6N1), A/ Equi ne/ Prague/56 (H7/N7),
A I—bng%‘ﬁ/ﬁ;}ie 16“?@{8’98 0? ﬁgﬁﬁd COZPORP T?‘T‘%ﬁ?%fté’ﬁgﬂ-ﬁ’o 9‘“€1FICMC)C{= PYIYBERUAS: or _nore
subt ypaigeh) &t i@, 88 gRfup YEBSmPBILR ®r BlefS B0 ndtRo ﬁfé@%lu@ﬂﬂ'ogﬁfgf%elq”am Ities;

alternately one or nore of the subtypes or strains nay b e majority of

t he steunpangs, coutpoyities, stensy esgrnupsdherolSHie dabheevintionstetg. T isvienived fromethe ai ns
to a t.hod for. induci i nity t.o.influenza virus infection in an ani mal
or ta?%?étfn St %rﬁjil%gﬁg?ﬁ lésie%e H#%P@‘P&F ARghARERg 8%%1?13& @E‘éset a vacci ne
conpr i SHHAE IS ‘U g MR §nbMARoRNGIMER terh "o VbBnpi@duced using a

non-si al yati ng host, for ‘exanple a plant host, an insect host, or a yeast
host. he) VRLGI ; LN rakhly. ot rig] | hntranasal |y,
i arbed] arf oo RAiGe AURWORhEVAR eBlbakmed) SR el DB ARG

t ar get explgmtiossofiaymdae padviddde A dditional kemg helgxtaiHbhsSianbebieRaasd inRthé Mat es,
hor ses, i%s birds (avian) water fow, mgratory birds, quail, duck,
geese,coﬁg‘m 9?91,18@1%?1%%, canel, canine, dogs, feline, cats, tiger, |eopard,
civet, mnk, stone marten, ferrets, house pets, livestock, mce, rats,

seal , R8I eBewmirgtaryeyncykial vifls@BSYV) Feepgthegsaintvifuswé e familp Pawintesvaidaet hod

for pr L.ngpVLPs cont ai ni ng_hemaggl utinin (HA mdifferent influenza
SR G R i R T P T R R r S R

pl ant, loh@s@edle-s@ind¢aasdoatiV-Ehsé RAIA ﬁfofecﬁfeoafﬁféﬁ@n@:dﬂegllﬁ&(ﬁe'ﬁgnﬁ" pp i pids of
plant origin, VLPs produced in insect celis conprise pi dls fromthe plasm
menbr asso@atignefdhbe genofgewish Hiel wral Mffeotediorns asudleompsit! wrappedsngide thed
VLPs pr. ed in yeast co ise Lipids.fromthe pla nbr ane of yeast
col 15 VORETdong VP BiBRoThinin ky¥.sfinsiharebosy epaiedy b negns senp’.

i nventbaged oh SFFRETCER i bt @nRliTUF thdb AcobtotSHE N R R REra kg b REYRALS ing a

nuclei c acid conprising a nucleotide sequence encoding an antigen from an
envel dsed isplated tpdatet Exesnglatyi stiking ateindicaied bly £ienBynk end/onESIBL Kecdssioa pl ant .

The ant j . e an 4 nfluenz ena inip (HA). Preferably, the antigen
is an er?(l)l?n??/%%éluaen _z§a ‘&?‘%ﬁf’?ﬁ&&ﬁ%ﬂgﬁggé‘m F’Eﬁigé bel’ﬁglaf?ﬁa‘?ﬂ‘i %_ﬁy further
conpr i geompadsed Qiithirdthe GeRY TR SV NGind S HHe Yehtio TNV SR BRGR LA ONE OF
more than one chaperone proteins operatively linked to a regulatory region

act i verisigfrgmaaturalisheccorringdie. gnprevieusinonmibseasnamtbyr identpliesl stianss) bypyereeic

sel ect fr h [OUR COoprisi 40 and Hsp70. [0059] The production
of VLlfgﬁlt’r?rgmaﬁnctlag Sg?tggﬁﬁ?‘é er\%(?lﬁnl%ngsb‘g‘ant ages over the production of these
parti gbzg i 3, insect. cell culture. Plant |]pids can stinulate specific

i mun | | 4 e Fhenoteln’t ofe Fusien meotpias BH NS Brotein pelyaeptideant Fusombproteis ar e
made Bt ds: ' ' . . tidyl ethanol am pe
(PE) , B e R (o EOR! hOSrin Brin B oP PAT BN Bl i B GHGRRT Ef
sone BYEY dusian pndeiprolygrepade. SPid tago (Gpirdsindroe “Grpustdal pdly”peF)ﬂaé” feheytad e not
esters ?f ﬁ{.gcerol I.iﬁe.PC ?r PE but rather consist of a ongﬂcchai n am no
al cohdlPYRFRECS 3 preteim havingiall pr pactfean nigo pgidsgquenriolcamR BV drchimgning nor e

than IBoeal RMseptiflS Nﬂ%ePﬁsﬁwhéio@%QAM&@m @%?éihg%éir% teAa LA d P
nol ecul es expressed by mammal i an | mmune cells such as antl gen-presenr%l ng
cel | s ankREsyn fo thesedefrskill initbe el | s and macr ophages and ot her cells including
B and T | ynphocytes in the thynmus and liver (Tsuji M. 2006). Furthernore,

i n addD30JonTob dadiliatenniderstdndingastithiy dntloglibewherDiefdriBy BY A8MDG6IdAEsiBhaNt
lipids, the apility of plant N-glycans to facilitate the capture of

gl ycopPstianso RSVg}%md/@ﬁ arateige mllpmise asid mepidvs| HositipBnimatgivenrvetDefarsnce2007)

may b t . : i f VLRs,in plants. [.0060] Wt hout
w o g AR AR 1d [l HBSHER bR Rond iRk ArERE Spofomalte Vs wi 1
I nducexemplary A pesteinoNSEe IMeak:R ahditb#ie iR abflBFositiBnPSNBE eXEPIERG U i Ng
systens and t hat the i mmune reaction induced by these plant-nmadé VLPs w ||

be st PEAGECTWEH IR S5t ddoveverrromnerablcamisa erids nan bejussd drapy anyi R8Vok or B
tt d i o 1 i de of whol
o 1 o auiE CRRH L o RS ER0Rns SRR S UL b B B Be Beinied '

restrictive biological containnent is ot as significant an issue as it
woul d be working with a whole, infectious virus, and is not required for
production. Plant-made VLPs provide a further advantage again by all ow ng
the expression systemto be grown in a greenhouse or field, thus being
significantly nore econom cal and suitable for scal e-up. [0062]
Additionally, plants do not conprise the enzynes involved in synthesizing
and adding sialic acid residues to proteins. VLPs may be produced in the

o o - Y - o o o



anti H5) of H5 (A/Indonesial/5/ 2005 (H5N1)) elution fractions foll ow ng size
excl usi on chromat ogr aphy (S500HR beads).[0069] FI GURE 4A shows the sequence
encodi ng wbeoiv/mwesm nal fragment of H (A New Cal edoni apP2@/(920¢odoN2)) ( SEQ
ID NO 1). FIGURE 4B shows the sequence encoding the C termnal fragnent of

H (A Ne l.edoni.a/ 20/ 99. (H N S .D NO 2). 0070] FIGQURE 5 shows the
com()I e‘faesw¥§?id§?§8é’lf8 B?f?/ﬁb‘qmg‘%‘)r”éb(g‘(%&ﬂ%%e 1%%%9 s9pienesy of eNFfﬁ’yteéSEQ ID
NO 28) RS the; ' 4 | i a/ 5/ 2005
BN PNl SR RUEI B PGS dh etk HIRRER P AT
and a SaeritimsdsuchrasdlaA 8T ye. glovisg default pirambterss tlen(pianF adddproatGEQ | D NO: 3)
0072] _FI GJRE.7A shows t he.sequence, af. i Pl ast p-443c (SEQ ID

[No 4) ] Seﬂl"é&ﬁﬁ%fr?gl LHBWeUS %@I%Se%agwaédeﬁflné?ﬁ%@@gm P%?f?‘f-'ﬁ'lﬂa P%‘?( Pe (seQ 1D
NO. 5) . erfplGhREinffe i n ta1kio (SEQ I D
NO! 6% eﬂéil) GURE 7D gﬁ%ﬁ g i %ﬁ’teg{szd@“ﬁ%}(ﬂﬁ% ?us/ggb@’sl(%lz% o Ro 7).

[ 0073] InEprporedereindyTeterence fiontbe aeipdsesefglishsmgthe séypektes OARNSWF and G

Cal edopi.a/. 20 | NI ) ;. D NO 9).. FlIGURE 8B sh th i id
seqﬁeo 8&{% 433‘?“6153}? rn‘%ﬁ‘é?ﬁg}eéﬁgg@?%‘%Nl); SEQ |Sf> ﬁ\gs 10)e . aﬁ‘a{‘ iovgclsi gnal
eptide.is indjcated in bold, [0074] FlIGJRE 9 shows the nucleotide sequence
gf pHIA @?Ilfnwgh%w%@aﬁgpﬂmq[? of @E]d%nwn 1 .FG[pomlsPﬂchu@tJREn’!ll@a shg\l/va

I GURE HEAE RELBEREAR ifCorbdtylel BB Bafhd on el BB SR Be e (e
|S Eb P?bd@9mlﬂarﬂlﬂ&p1®ﬁe$¢fd3mh tulh B SWUEE betdin drd sreROWG raaéin) M theenarxfoftihis

H4 (SEQ I.D NO 14). FIGJRE 10D shows the nucl eotide sequence of
| nfl ue‘ﬁﬁ%{oﬁ&?ﬁgﬁ?@%ﬂ‘?b‘ﬁ F%B%((lm%{ﬁ Rejude gy an Nrteggppal tof-tepping] ementatiosr aot i de
sequeng i SR I E : 0 t he
nucl eot?&%{l}sdg%%adjn%gﬁg}éltn Iluenzegaﬁﬁoéﬁg %‘%@ﬁy@(%@@@%ﬁ qqlf%néFﬁE

10G shosesondemmecicabsdqdencedhaténdadesfa porfdrueiti@REVHA psstbin\patati@nd SEQ | D NO

18). FlI GURE 10H shows, the nucl eotide sequence of |nfluenza A HA subtype H10
( SEQ |IB“RE.‘°£@§1.°31§'| ‘%Hﬂﬁafﬁ@rltgmm@ettﬁ@l shing eingl demgicpie need inferghangasbhza A HA

subt g 10 cleotide seguence, .of

| nfl ﬁ?ﬁﬁéﬁ%&ﬁﬁg‘fﬁ&‘%ae&hﬁ%(’f&%@M@%‘%@%&“@E@ﬁgﬁm B E TSt i e
sequenmatext inohides eolypepfiddAirs whichpke FandG(i5EQin ddn¥one@} ardfldBVREmLEE sshows

t he nucl eoti de sequence of {nfl uenza A HA subtype H14 (SEQ I D NO 23).

FI GURE TIPS o B8 Wiatl @ esbyperiidss duwhich ths mdmcfuaéﬁﬂad PaAteiueayprnches 5

(SEQ I%I@o%aiffeﬁgn%gﬁtgp 154?@ the nucl eotide sequence of Influenza A HA
subtype H16 (SEQ I D NO 25). FI GURE 100 shows t he nucl eoti de sequence of

Influ B SEQ 1 26) .. FI GURE 1 shows .t he nuc i de_sequence of
| nf | ug[gég] Cmaﬁrégb\{dj@nﬁgeg%g toR %Eﬁci 0%?18&6"9 E"eg'n'ﬁ‘bkggﬁ O PG of
pri merpréteid dqRhiasorcan(FREChinR: 1;%%&1@2&%1@5@5@8 Q?ﬁ@oryg%%mé%a%ﬁ&%
sequence of primer Sacl-ATG pPlas.r ( EQbéD' NO 30). FlI E 10S shows the
nucl edfq 8 rekFnsn aucleic agid eranrotsie |Usuaty The diffe(eBEels) Rt the Warifit GuREhel OT

shows i C f.priner EcoRl-PlasTer.r | D NO 32).

F0076]" T Re e i S TR Gl 4 Dbty s B pE AP o ot & s
used emgiared tComstefereicet Bick Aiffrémes cdn K diiab a6iHidgiiBRYWRRESHS & encode the
HA subt ype H5 (ﬁ[ | ndonesi a/ 5/ 2005, (H5N1)) under operati vel%; l'i nked to the
pl ast (§B§§m‘ﬁﬁoﬂ§r Y8 Varanblypiselly diferebyiomort thapekaut 1% o2t ot 6%654010%,
conpri 0 i t.0.- t sub H (A New

Cal edon 70! BPARITRY §5% G sE e RUERERHE. s At PG ot | e

i somelBe Fair ghplotgpepiriadhith &R POIpplypeptidd, sypiadly aharéehtledst BBJot 85%, more

pl astocyani n pronoter (Pl asto) and ter i nat or (Pter); construct 544
assenty Pﬁ’&l%}l A ?Fé‘s Ped¥hb o more, Sach i yp ot iavery 23w 2% seduanica identigowith

(H NI ot ,d i i S i W an al falfa
br ot el Ot PHEER L b he R ERE R RG0S Mo A B ARG 2 s of B ne
zi pperxémplapt BGeodfpeptidestdisissor hibrean eA diilBid) varsht EXERIBERS featidé bf @fs H )
and o er&%l vely linked to the plastocyanin pronoter (Plasto) and term nator

( Pt er YISCOsHrecsh shimexic FispolypeptidasthakiseemmeratmhanFMe.g ocinmpyisirealbor fartofi
i nfl : L4 ‘ t o the tobacco. i T ' UTR, and
oper afiay ST ds AR BefhRaaEBRRECRRSER S0P EY:  Too77)

FI GURE 12 shows i munodetection of H5 (A/Indonesial/5/ 2005 (H5NL)), using
anti-H5 (Vietnan) antibodies, in protéin extracts from N. benthan ana

| eaves transformed with construct 660 (lane 3). Commercial H5 from

i nfluenza A/ Vietnani 1203/ 2004 was used as positive control of detection
(lane 1), and a protein extract from|eaves transforned with an enpty
vector were used as negative control (lane 2). [0078] FIGURE 13 shows
characterization of hemagglutinin structures by size excl usion

chromat ography. Protein extract from separate biomasses produci ng H5

PN -, - - S oSN




the fetuin affinity purification steps: lane 5, |oad; |ane 6, flow hrough;
| ane 7, elution (10X concentrated). FlIGURE 15B shows negative staining

t ransm ssworzoglo@etsron m cr oscopy exam nation of the puripCrach2b®/00LR1sanpl e.
The bar represents 100 nm FlIGURE 15 C shows isolated H5 VLP enlarged to

show detail s the structyre. FI GQURE 15D,s t he HY VLP produ on a
moms%?@%}eaf{?e%s %Oémf@?%ggalffsﬁslaﬁ&nt%%d%ﬁ% - PRREHs yme%gn%tp%é B)
usi ng §j hdnt ROThYSH D | I i j r by A/ Vi et nam
0 2 O ) D T Rk AR bl OB oty

| nf | ueMROR8V 14149 (cithanshe BmecatatiffercriOntiaby) Mada )G prlotsim gorhparient (2. & HA) orgente,

17 e hone iR e P 2o JERRALY pevenpied D enake Do HRNANGA) st fom
di sul f ireofi thoBRIASIEry CGRBRBK cACCHDSIden ];ri\w(l)%folsif'zﬁ%.( %@aﬁt@cM?aArli%ﬁ)érrotugﬂowl

FI GURE 18 shows a nucl eotide sequence for Influenza A virus
Ri co/ 82wlisidrft) 9r cpadeamedueed auifisialyaisingaite drectedonBaddm Antagai<n okby NC

002016 D r 35).[0084] Fl GURE 19 _sh | i, i f VLP
accu nu’ieé?llglgﬁl%?n ng'o( ?r\;é(_) tpé?e_r’n‘;sltl‘é‘g VALY ]:S(irl egﬁm‘%B egg ? ?%%?W%gme@@e can
obser viatiuds 106r HorBr?duCo s, bl §6 HSinoc QN d Giffetenti! a{s’colirlgéreﬁ hl ﬁfe%tfg%}arn%?@

pl asma nmenbrane, VLP: virus-like particle. The bar presents
[ 0085] clEmerame! SEQsHONOsi hbed 1 Hor op tearantnl Ahhidedide diffponseas dempaydtoaf t er

boost jn Balb/c pi.ce.vacci nated.with pl - influenza H5 VLP

(Al ndt%lﬁgé?%%fyz%§gt%ﬁ1%"?%‘f agl Sﬁb?’rﬁgﬁb @q’g’éll@ 3 1€a/ 1 ndonesi a/ 5/ 2005
(H5N12£9. EI g)%E 20(.A) An%i body responses of mce inmmunized through

i nt r anfsclil 4r dPmREEAf gpolypepiifeormpein iaasibeaially defaekdement witlia thermuni zed

t hrou ' " oy Ok, AN e were neasured agai nst
nact ay B oRar B e SORE VT ARt R BR R iR el

titer.dofakedby chneages a@vicuison)pobipeptid tyr Dfiin RoEaROIRAE ckdriflE SheT protem igi ce
per group. Bars re.gr esent n devi atjon. ]’gﬁﬁp<0.05 conpared to reconbi nant

e A 3
sol ubl ¥HISSIZEG BB FINgIe®RI eEtigf's Hesignaieshidlly gThe Fhaelyeeptida i wibssavanthneleaisdy

. . ; e DR
D o - Cohdnddt (RK R bh o AR bt B ) Bl e |8 Eeallalil: e
sol ubl iedéfendaitipotiprpsdeifits2R8gn4tt® KL hid FF| EUBEeRds m ARADRLY 24 eoNeRsas of

mce i ni zled t.hrough Lntranuscul ar injection. FIGURE 21(B) Antibody
r esporfSg 187! RepHde);t RN an No gy - tosmingh diseqtiondfurin ddeavags teaogriin sitet i body

respo NG d td: Y NI Vi uses .

(A oy Sar gy JE AR BHAC0AE e B Rl Rt D FRveRios: ) o

r eci prtbe abntextcb{plois disctostirer the adrnf FVS alfo08e® & re@ir @61 o%h%fﬁm(ﬁ?&%‘egﬁi‘é@”
devi at 'hon. *8<0 05 and _** p<0.01 cozr}par ed to reco_n‘gi nant sol ubl e . [0087]
FI cURENZINElndsithe geracetlulat pestion af thedritdomain (ergirgianiaeids 1 38628he VLPs in

Bal b/c_m ce. FIGURE 22(A) Effect of alumon mice inmmunized through

i nt r artd3¢lul Hie erpehative ard ‘@aRElD¢@)riEy ecfer of an@iémhes auchas aipeeeinmuni zed

thro I . | ;adm.nistr.ati on. .HAl anti body .responses re neasured
usi n; | #féﬁ‘@%?‘i‘? c&ﬁ%gﬁ%la;—%ﬂfs@%?ﬂgégﬁteméﬁg%é 15753;3635‘1?6- d\iﬁ:t lsgét@ma? ric
mean teldreent he@hsteeahd il LMcial) It oFill be Ghasraead, tﬁ:ﬂgf% a%o%ff?&e gﬁt&,gs ?Lefi ve

mce per group. Bars represent mean deviation. *p<0.
theae geBiumereusgwlitig/heturably ocoo88g vAli@URE R3V phateins ant i body

oty these
(r:gg;)g% - CS\%E é@t’aﬁrﬂﬂ% hgfe?/ %OOtS 2{1 Nl?"l)ﬁ' admnistration.. F RE 23( A)
Anti - | ni(}’gr%gm al 5F05 | m’runogﬁo HRRIR A ()_"goéc mﬁisgém?ﬁﬁ{?ﬂf%d’f ough
i nt | dm.nistrati 30 d ft, b t. Val t he GVII
(log2)U5t) r Lf BB ReReaRidsd e tpRdioLyasr in et opemeg e amina ackh
per f oresducySithieh 1eqbified RasiHey BGbhHRNGe bddsn @tglg 3%&%@561&89%@8“ B{)‘iﬁrggeuﬁs the

coating agent. BarS represent neandevi ation. npar ed
t o t has gsadhesgivnd mtended tndricneaptsssmly wblino #6d (dubnabamedshadndd R08Ficd HSNL) ) .

FI QU 3(B). Antibody tifers,.aqgai ns] ol g inactivated viruses
(Al'ln %Cﬁueeéfgfl%lf é@gg%%k%nsarﬁ%(tw YP&R?Id‘l:LllgaP‘{?\jf“‘(apBN\%ﬂ}@%d tALPveyr oups are

st at i siiuealy dcctirfioesBinst & el éhxsmﬁi% LR reg&%ﬁgrglﬂr

4.sho
antibody titer agal nst honol ogous e i nactiva Vi ?ggtglggcallypr%uced.

(A | ndbaderina/fsigdiont,” It refaryscate ekl gfeptide, téfestio d psaionweRkis2) subkdqbars) Gf t er
boost (week 5) or 30 days after boost (week 7) fromBalb/c mce i mmnized
with H5 VLP (A/I ndonesi a/5/2005 (H5N1)I). GMI: geonetric nmean titer. Val ues
are the GMI (I n) of reciprocal end-point titers of five mce per group.
*p<0. 05 conpared to reconbi nant soluble H5. [0090] FIGURE 25 shows in vitro
cross-reactivity of serumantibodies fromBalb/c mce i munized with H5 VLP
(A/ I ndonesi a/ 5/ 2005 (H5N1)) 30 days after boost. (A) Antibody titers whole
i nactivated viruses. (B) Hemagglutination-inhibition titers against various
whol e inactivated viruses. Values are the GMI' (I n) of reciprocal end-point

- Y r " ~ -




and underlined. [0094] FIGURE 29 shows the sequence spanning fromDralll to
Sad sites of clone 775 - nucl eotide sequence of A/ Sol onon | sl ands 3/2006
(H N') (SEQ2hi0/w&4737) . The codi ng sequence is fl ankedPhy/Gazpdoaminaecyani n

regul atory region, starting with a Dralll restriction site at the 5 end
and by a stop. coq,gn and .a Sad site at the 3' end. Restriction sites are
under | 3 Rlypeniifle il&e tggmy dmmungaenie fagmenie aefers o o frapmepire! 3 golyneniderthat

Seduonset PR Al AL b o PR e R ForimrBl B 6FS ence

i s fl apdeekplide.aOpicatation wathima pagpdpgide is/geneilo mecitet! d hn Netewhinbl to (Dteainidal
restr::égiti an 5451%&) the 5' end §rﬁj by. a)aﬁ‘g:)p codon, and a Sad site at the 3
end. RULCHPReqedned by the ofjentationof thermmyino andrqrioxympishies efipdiyiiel aminad.

[ 0096] SGl#%lf:, : &033@ @Vaém d t i.fes of

cl one a7c$d7 nL}%%’ telgti etré%g%tgﬁggmgﬁgﬁ ' chﬁ-g?&r{lﬁ@[;}t%g{lgh Pﬁs%?f@a?%‘%%; I D NO
39) . ®heinwedi ng sequence is flanked by a plastocyanin regul atory region,
starting with a Dralll restriction site at the 5 end and by a stop codon
and a [B3d] sit'sigatl pepeds’ is@Rtort Besid Akd keleidel(8S. , ApSroWMEREly 1188, anfihGatids | N
bol d and underlined. [0097] FIGURE 32 shows the sequence Spanning from

Dr al | | 1ntlengthkthatsdiressneyrly sypthesizrgsecretniy: Praemieans eeteins ¢o arfd through

B/ Mal i 0 ) 4 . othe,coding sequence jis f|anked by a
pl ast %g%ﬁf%gggg%’l 0;}#}6‘% éﬁggga?rg%egf @%‘?li' éégr\l/?ﬁl P?que%?rgﬁ%qu?lg t]?lfs[(pf’* on site at
t he 5'urnsts@ildobytedatshON-eaaRRs a4 ﬁyﬁ@}ﬁideﬁdrﬁ%r@frecﬁd&tlg'cleﬁ{?éh ofﬁﬁgtsfginﬁlti on
sites are underlined; ATGis in bold and underlined. [0098] FI 33 shows
t he seRfipbifases sfanthe pepieindas oioaser|the mewhnes Signgl sshuericontypically confainl threei de

71 Ao s Sl BaL ROURCRY R ral p e Gteion B Toek By GSPA Sore. na

restrigchydoplslit e-ragiohne 5 end and by a stopcodon and a Sad site at the 3'
end. Restriction sites are underlined; ATGis in bold and underli ned.

[ 0099] [gBY BURtRe 34msh c ‘ ; Ltgs of
cl one 80pEJ nScIeot?d n&@gﬂ%ﬁéﬁgfﬁuﬁgﬁﬁggggﬁ%ﬁ%r ?tﬁ@?m?ggmg 1 42)
The mstiotigesadersht@bass il rngihd Nayleatigdsamh be yibohiclé@gles,at ory regi on,
starti wi.th a Dralll restriction site at the 5lend and_by a stop codon
and a %géy’;é%"?@%f[’){lg‘i’?eOémoa‘ﬁ{&.dcf?@?tqfisebti’?rdﬂlcﬁoflg% Eheterm dnrslydessinglesnd i s in
bol d anbient bBtha.[ B0 I i F@?ﬂﬂ{% ipg from
Dralll to Sad sites ofﬁgl %gﬂgte';i 1 ﬁ%g}uzé;?ig\glgglg% ue Ce&%ﬁdiﬁ%ﬂﬁu@? 1/ 2005
( HoNL) ity ddatiguBis withThrh obthervgding Gepraeesi it Whitk écis iymediatedgt ocyani n
regul ator.y region, stanti ith a Dralll . restrictjon site at the 5 end
and bycogtlé??}ﬁqe%l%a‘ﬁ% e‘é‘i}%}iﬂ&ﬁ Qrethg 8 ?‘W& l%gle daraliyeaccpnringiggporge pbthear e
under | §rBaelsm At whidh ) ' ARl
sequencrg s%gnni ng 1%ro‘an%jireaquléldlpOIItn(L)H?1 %{% blg P]?Igesn t’oaf C Ong’éb%ﬁﬁoﬁ%ﬁgﬁﬁe@ﬁéﬁg
sequende YandB\diegctianbdf a 1otz 0l i§ B HySERréride Nthe4hnectiVing of dividual
sequence, i s .f ] anked .a plastocyanin r. | atory region, starting with a
Dral | |n“F%68FQifl‘? R $¥Ség’§?°dtalﬁé° rdeg V‘aﬁ’gﬁﬁwgogP%t?%d’é ﬁheafi‘f‘@X&ﬂ%aie(%’i te at
the 3'riteRe) #ig. CTheOM i@ SnaA | Sods leRest: lcfoli i
under Ir;'ne Su oqmgz] Fl CURE 37 S hoe %ghﬂgggﬁ&@lﬁsdﬁgeﬁ%?%%?%%qgﬁp|"i‘ o
Sad siX &s3'slireglighe 783 - nucl eoti de sequence of A/ Teal / HongKong/ WB 12/ 97
(H6N1) (SEQ ID NO 45) . The coding sequence is flanked by a plastocyanin
regul d038ly Acgeambintm? huelgicwtidis andihal hds arsegienice tHaoft ot hetuadlytdeeuding ®pd
and by a sto te at the 3' end. Restriction sites are

codon. and Sad sj.t. .
under ITPRBJCAURRES | tisr’in%ﬂ?ﬁ&’ aé?ﬁdtlhﬁa]m%m[%@ms]hewwa@&eds&%mmswé
i -] L i . 7184 - I id
oquenc i ape AT cdhibtaioh B R s o kBRI PRI P Smip M ERb <equence

i s fl ackedory, ty the asifiy) aninipul gl diwigted @gimehts cFhacikict@iddl 4 5, By Bemhik!
restrictjon.site at the 5 end and by a stop codon and a Sad site at the 3

end. KESWFPING GRhrifyess Ay rrscombisant Reiein Asron thatip emesidad Aya hatstndogdusdel 2.,

[ 0010 : i alll t ad.sites of

1 one SR REIGL B8 L HEIHERRARRRTATh hOS TuroBh nhBse R | D o
47) . euharyotdeelly Beguehdeadis canl bélkﬁddﬁk}édﬁo@hrﬂé?@%ﬂiﬂivacfoﬁﬁak}iﬁé §ibHals €gi on,
starting with a Dralll restriction site atthe 5 end and by a stop codon
and a Sad site at the 3' end. Restrictlilon sites are underlined; ATGis in
bol d and underlined. [00 105] FI GURE 40A shows the am no acid sequence (SEQ
I D NO 48) of the polypeptide translated fromclone 774 (A/ Brisbane/ 59/ 2007
(HHNI)). The open reading frame of clone 774 starts with the ATG i ndi cated
in Figure 28. Figure 40B shows the am no acid sequence (SEQ ID NO 49) of

t he pol ypeptide translated fromclone 775 (A/ Sol onon |slands 3/2006
(HN')). The open reading franme of clone 775 starts with the ATG i ndi cated
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sequence (SEQ ID NO 57) of the pol ypeptide translated fromclone 783
(A/ Teal / HongKong/ WB 12/ 97 (H6NL1)). The open reading frane of clone 783
starts wiwb 2010004HG | ndi cated in Figure 37.[001 10] FI GBRECKa#0lones t he
am no acid sequence (SEQ ID NO 58) of the pol ypeptide translated from

cl one 784, (ALEqui ne/ Praque/ 56 (H The open reading frame of c]one 784
start Sca‘mat)l% Otfﬁgprﬁﬁ@g %6%?@&“?9?7‘%@ JP%‘%@@“%%W%%@BP %%ﬁé‘u‘flﬁlé i 638 aci d
sequengeintepiid RidBe BRI celf chtdifoddtleypepti de transl ated from cl one 785

(A/ HongKong/ 1073/99 (HON2)). The open reading frame of clone 785 starts

with t TGH.NEl ' ' . .

i mmno@gt9 ]:ctq?ﬂg 2%’%‘?@‘?@%‘&@%@‘ eﬁeﬁéﬁgg‘g? %é%%cﬁe?#?@ ?6‘?’98%@%?%%?@%1?&1%9(1
VLPs, pathdégen) reders ita thegxadessommohingroaimponandifromEhe@nglositioanthp @adsederdict i on
10) of E}qugeDext an({_é)i r}di cated by the arrow, Hemaggl utinin subtypes H,
H2, H3WM9E Is g deigedd wHicadenia relativa isgmutnddass net igaviecthatpl] wages attheons
7-14, | i i f . 47 shows. an

i mruno gtE ﬁ%ﬁ%@?@%&%&&%&@?@ﬁp@? cgﬂ%gsrﬁlfl%% O@ftﬁ%égn%gg I%‘li;jtgi5 R Ifr?(gl%\%%gﬂhual
epi denpurifgtatian ikludée suchtotessdstay conteifgtianElidizati@aforéxhahde extracts were

| oaded .in | anes 1 and. 2, respectively, for PI ants expressing HA from

vari ouPRROgERRYE. A sizerrxciusion chEqraaiogrepih etfinify-wrification erreeibitaios) Thypo1

13] Flg ; | S| f. ex i 9 a series of H5
nomagal e Ke T e Ao Fe AbRhu@Rae i RIBIAIE AT Blafe K oo ame
of pr otlispfeexkamplesa petified wadtddadid praparsion ivod id whidsihe spécyddyprofeldddRE 48B
shows an i mu Si s ,‘Ef expression of H2, H7 _and H9 hemaggl utinin

obl ot anal
from %P@f@gﬁﬂ?cﬁ@%mc G 361 & InTiS gengiat Yo RaNITgnIReRYy f ingtance withing e¢lhor

extra : ‘] . i .141. ,F - 49
Shove o HEARPASER DR chANES. b Flthrriof GBS by BRAid &0ia Bt BidTtn
ext r actas berponifikil suehi thatthe deded mublervaeid repgraitnit lbdst 80%BhN\hd totAGLAELRGRId TWo

pl ants ilgel){’?n 1 and plant 2) were infiltrated and 10 and 20 ng of sol uble
pr ot ei PR PLbE SfeRardine AR Rertm ambodimentsea sehgtantiallapierg nuclgigaer will

I eSPeChNSh of 1946030 lat hGHTH; L5 S5 oF PG, ¥sbdo,Of
serum air)ui bogi es. Igb%ﬁggt;glbuti n‘g??%ﬁ?%»%??%%('ﬁﬁ f%??[tggr/‘g o ﬁﬁfg%s}:ég{&'o era,
14 daymsoreA)f thxf total niisleici avitbion rateimonsemnd of B padpasitioand boost wi th pl ant - nade
influenza H5 VLP (A/Indonesia/5/2005 (H5NL )). HAI antibody responses were
meas urfedous iAng isdgted ObioRINi Al cdiipéieh @h&asRl cfeid B MUIERE Protein or

Al turkey/ Turkey/ 1/ 05, A/Vietnanl 1194/04, A/ Anhui/5/05 and the honol ogous
st r ai rPrEnehgbhasdican sylssntiolly separatedeont husifigmway 6y otbér hielogisabaahpeaentsfoi nt

tit ive f ts. per. D i pe_- A/l ndopesia/ 6/ 06 (clad
o' 1 ol b oKL R R By PER Tt B0 Bt sich s ehTomosouabs nan |
194/ 04nfekadhiomoddhat DNYaAnPRNA WidtSih® Bnd (Ei%&%@l@gef\]ﬁcl@fceacidg dhg g}cﬁgns Bat s

represent mean deviation.[001 16] FI GURE 51 shows the nucleic sequence

Cl
( SEQ Ihaveabeensgyoleedainclyde axpleissasidsand pedeins purtidedidni samigrdaypdrifidation

pl ast ! nd 5' UTR. he utinin codi sequence of H5 from
N | naaraoed’ FsdERh e SRrns: Mg R Ay ol eS0T R and

ter m rapmssispfughogsell @9weil 8} chentdily SAtebows ntdisic asiah 8hEp@edisk. sequence
(SEQ ID NO 61) of an HA expression cassette conprising a?fal fa

pl ast QO¥ENI An PARITehels 2800t ; b} [ f from
A Mo o oo toh el safhreund Bm SRS ubsiabe M ROSRARNES pidlaybhqy
and t &fantibadies andipient eell fespanse 8] arFarBuRE ikBudmpomnmpdstions that are iacbddsequence

SEQ | .an. . i on. t i S | falf
b st EyaR SRy iR R A SRS P b i ubsaleBedt 1 from
A Bri siepalib8pitied. TrOrshrd f‘toﬂgz)fl)‘ant%leﬁiéld%énﬁlrﬁﬁtt”qgﬁé?ﬁb% stte ol bR affien

term nator sequences. [00 119] FI GURE 54 shows the nucleic aclid sequence

( SEQ Itowhesh Band/er Tasllswesponsk dBwi ‘tmmuasketcally domimantiepgopdsfaad fiase epitopes

pl ast LN propot er and.S' R, _hemaggl utinin codi ng sequence of H_from
Al Sol g?cn)évﬁ'lqhsa[ ﬁ‘ﬁ‘ﬁgg et F\F;St {EgHeE ?‘%B?nsﬁvf?%) an gtogdy espensseyasalh 3
UTR angkpbBéd)idah@y. GyRR | i d
sequencg (SEQID Noﬁﬁ%gjﬁgfﬁ%%%ﬁe&gggéég%@i on ggggee% %gégg%g?ti%g% h}gdggPﬁg%f a

pl ast eayamologinaeiosinam dpifope/aiR, thorermaggénit inviatics tat Whes egogiieeal 9f the2 from
Al Si ngapore/ 1/ 57 (H2N2) (construct # 780), alfalfa plastocyanin 3' UTR and
term nat or sequences. [00121] FI GURE 38 shows the nucleic acid sequence
(SEQ ID NO 65) of an HA expression cassette conprising alfalfa

pl ast ocyanin pronoter and 5 UTR, hemaggl utinin codi ng sequence of H5 from
Al Anhui/ 1/2005 (H5N1) (Construct* 781), alfalfa plastocyanin 3 UTR and
term nat or sequences. [00122] FI GURE 57 shows the nucleic acid sequence
(SEQ ID NO 66) of an HA expression cassette conprising alfalfa

pl ast ocyanin pronoter and 5 UTR, hemaggl utinin codi ng sequence of H5 from

\r 1 A A PN A NN A T A 1A ~ a J e~ N\ T o 1 r o, 1 T~



sequences. [001 28] FIGURE 63 shows the nucleic acid sequence (SEQ I D NO
72) of an HA expression cassette conprising alfalfa plastocyanin pronoter
and 5' UNRD 2hevmegl7ut i ni n codi ng sequence of HA from B/ Falraai@/ @6/ 2004,
al falfa plastocyanin 3 UTR and term nator sequences. [00129] FlI GURE 64

shows the.nucleic acid Eequence, (SEQ LD NO 73), of an HA ex%essi on

casset 15T UBRYRS SYSHIN Kspltip projgesiep WFW%PW@”@%"@@M he §ERadoiellt i ni n

codin : / Rl I 0 L 3, UTR

and 1 e e RFES R0 i Jp T s Pt 4 ropfale ML BLRENERY LRy T

e Lo s Yoplatsoces o
i : [ e . : ol onon

I sl anc?%‘}‘%‘ﬂé’w%‘a{‘ﬁf’ﬂiﬁﬁo{%&ﬁlﬁf@%fﬂé‘?cﬁ d SEQIDNO 9. X (position 3) is

Aor V; X2 (position 52) is D or N X3 (position 90% is Kor R X4 (position

99) i slO&Zbr Ax:“sdjuyaKs isangigentithyt gnbanges theprodestiop 65 ilyRUNASIDANSE N DROIF: X7

L on . ; st o g e 181, |
Vor. arigeitlon, Colbupfyadin R QN ilebliohS oftpisrdh sl GRIRC Y. 570 1S
(posi thyaino:Ad€)alurainfimoshoépha¥d) D aaichiadfigehld hddoshdd; @ﬁqulgion%glaﬁcl_(laﬁgwait&w 68)

iswr R Xl 5 (position 283) is T or N, Xl 6 (position 290) is or K X 7
(posi t9iband egyiniweater (gpd pariagts Gephiackuiing dagdy emalsipnsandreverihle emuli@IRE 66
shows j 3 LD NO 75) of H . New. edoni AAP34324. 1)
encodelgg%g&g%%a%Dﬁﬁ@& ?%Sc}%gg%ﬁg?uﬁ?%ﬂﬁﬁatgy %%!)%actl?crﬁs ?fo@%(&i d sequence
( SEQ | digv@uclé6iidesy, ligdsdrui! T6ll RieceptdMNgoRRBIBABcdlrlgnugeedivg SER7VEMNO. 35
[00 133] FI GURE 68 shows the nucleic acid sequence of a portion of

expr esEi-Rf ageniste) prd warigys compaatipnoeh segkicgrapenentsam pronoter) to Ascl

(imredi ately downstream NOS term nator). CPW HT 5' UTR sequence underlined
wi t h ni@#al edn AfGnuspgenio eeipdstiond s s¢dngpasitiomedinsittet suitapktfoeadmiaistrAfich af
protein codi ng sequence to be express,.in this _case C5-1 kappa |ight
chain.j hlfrﬁﬁl ‘i%lﬁlmg# t %’Qt ’§I‘f59\?>si’9‘? ﬂé‘a‘ﬁmﬂgéi Pegific gMERHE &FPRNSST €-§ > BERSIEN of
constr H'RRA aBRSV.TA i el joRni j j ypst ream
of thepgfpilﬁoaggt ocyarelli n pr orr%%ﬂé:? j a?%ﬁ%%%dﬁﬁnl%?m%lg{ng}@I@E%%?fe@?n}eo tl?ﬁ%

pl ast dégraaxiamples polypeptide)antipBns) br antigdhicrepuogesi AnbihRRbpesiodbmgosigouesnce in
fusion, wit h1 PDI SP is underliped. 400 135] . FI GlIJRE, 70 shows the nucleic acid
sequerft® BFUge oBF PF Bigre tb‘H?{ FQIRRONTRISH5aPabIRseL elicktig quiepbancing @nyimmigne

mul ti pke&pobb@MuPasir SciplBiil ELALR iRlafst ' i 7¢ORl

(i mredi %’E ely dow%st regmig}?’ % he b?@s@%&@ﬁ?ﬁ @gﬁ&%@%ﬁ@?&ﬁ%&gﬁ&

Al Bri stoamestong a@zdngoidiengl toetjoie ar enmuné esparse that broRits B silsectrgainki ned.

[00136] FLGURE 71 s ucl el c aci (F:ilé(s)%guence of a portion of construct

hows (}he b
nurber™Y RS PLeARdIORS induced,by R pathgeen. J GRTeRgYEIPtS ondissasapaused byia
pl ast A i i j : ocyani n
Fer i e o e Mot ) e AR Bl e MRy T
PDI SHRY}Y) tohldwing ergposure @0 18 7Aubfek GoRke Fahedeandn theeontest ef thisalisotbsaaguence of
a portion.of construct nunber. 798, fromHndlll (in the multiple cloning

site, CPRIPEAROSTS FRERASHIAN AR FRARESIes ¢ Fcompaps eompRasions hat aeyintended

downstfoeadmistialién B /54 ' ' i dg/ codi ng
e b B R 8 T L S T
nucl ei% rabiative sgmene eespnsg againstiRFV ¢thatdensteine tompositéons 58 @acciresyn Pad
(upstream of the 35S pronoter) to Ascl (imrediately downstream of the NOS

t er mi 1844 )An Codige eegusetis aaspdhse 6 fraral A NesinGalRdgsieay, 2hIRAB céin 1f usi on
with PD, SP i s underlined. [gg,lBQ] FI GURE 74 shows the nucleic acid
sequerfte YAt [GhSHPUREH SR ATRERINS Geppansesas be pdbeslingspansp sylielreselts inhe

35S PRBOBH : : iaﬁ??ﬁ%‘ ? t ASLT, -£rpnator).

Codi né squg%[g;erp%@%ﬁ&r om hﬁjgﬁgglg%}i fggtgﬁ?ée%t%?éir}lﬁﬁégq&%%daﬂ40]

FI GUREMTSINS respenseheanrulsol el oo T aell eespatsuesuck a0h CDARA%E0ABe 6f a CDYS kédpohseiunber
686, from Pad (upstream qof the 35S pronoter) to Ascl (immediately

downstP S¥BE 683 aﬁge FRsRORSE AR PRestisripr 2 prticwlgr aigan (ibat isfanrBntigamspecific

Al nd hahs/ ' 1S} i [ rline 00141] FIGURE 76
hons The"autl it afbshiShaR ol Fhsen B BHEbL g e MbRe 752, 1 om
Pad ( (pathogarspetifiches@hse. Propoak)ivé @naed reéﬁdm@diis@h%muelemgbﬁs@amtof the
NOS term nator). Codi ng sequence of H from A/ Bri sbane/ 59/ 2007 is
underlined. [001 42] FIGURE 77 shows tiIBe nucl ei c acid sequence of a portion
of construct nunber 733, from Pad (upstream of the 35S pronoter) to Ascl

(i medi ately downstream of the NOS term nator). Codi ng sequence of H from
Al Bri sbane/ 59/ 2007 in fusion with PDI SP is underlined. [00143] FI GURE 78
shows the nucleic acid sequence of a portion of construct nunber 735, from
Pad (upstream of the 35S pronoter) to Ascl (imedi ately downstream of the
NOCS term nator). Codi ng sequence of H3 from A/ Brisbane/ 10/2007 is
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(i medi ately downstream of the NOS term nator). HSP40 codi ng sequence is in
underlined italic and HSP70 codi ng sequence is underlined. A nucleotides
1-5003; Byonuolmetsrdes 5004-9493. [00 151] FI GURE 86 shoas/casoimemati c
representation of construct R472. [00 152] FI GURE 87 shows an i mrunobl ot

| ysi $..0f i f HA usi. i gnal tide f | fal f tei
di sul RS asitpaeRal el oracRyibgp e Biken.aRitcss s iondyt PABOBBL i ned
f rom 3deeqgésdynbmb (iic B deadsiad: RBult RemIPRRACH ﬁféqgﬂfo%éﬁmty?&edkve( A New

Cal edoni a/ 20/ 99 (H N')) where five mcrograns were used. The indicated
cont r oI¥MERHISHRONISA §att be/measirad, farsxamplg) by thetinhibitiog of sirslt neplica}ive oepegiked i n

five o M.+Croar . of mock-infiltrated.plants a) Expression of H
1 om R Chiah S BT o o B S R Aol fiiE B SR, oy B B o
C) expiogseiopen ehalldagé iodY Bri sbane/ I 0/ 2007, d) expression of HS from
A/l ndonesi a/ 5/ 2005, e) expression of HA from B/ Fl orida/ 4/ 2006. The arrows

i ndi cafoast hey pRMORARSMERS i ]F@tﬁ: R W ' j ept i de,
PS PD?EOQJ falfa PD Psi gnaﬁEF peggcﬁggg“[}%ﬁa%%é %Rﬂ%p%%%y\%ﬁg?%%ﬁ%%r@g%n of
HA expraldNon bt catresti 25ThY” typerimmobhotespomaé jssiharaoferizedby SDdtdiclpeesélisact s.
HA was odyced. usi pl yani n- or CPM/-HT-based cassettes. For

CPMV- I—FP?{WH u%qlLditIE‘%e aP&ﬁIs'ﬁgnal peptide and the signal peptide from

al f al f[% PDI were al so conpared. Twenty micrograns of protein extract were

| oaded V4] t Ae mmynpiegically eifeptiveaptoppe is A gugntdy obx eeppoditm (ymacaly, New

Cal edoni i ) ; . oteins were.lq d a ression
of 11 Ty o eteBheabh Deltrenags: RiyRidiielS B Spieff omfbnls: B
A Bri sieaired 6362 @0fRe pegduetion 6B amigoh (413, pathsheA)-BrdcThanthunede3RA% thed is

expr essi oni of. H5 from A/l ndonesi a/ 5/ 2005, and e) expression of B from

B/ FI or$38a!8,05 gveontripdesiorsqisciingiine suleqt weainstithopashogenc dfovesypo lpbiginio  HAQ,

ot . > S e eot d for FA
oxor e P ERAGLE LRt SRR 2 TRIREGT kel BERBIC A RERRRAEES Chows
an i mmoinogeniefcohiposicionMlThay, i0the\WbeRxCoF-thix MisLRSHE, e idinHeindiblegealysp70.

H New %I,edoni a (AG1/540) and H3 Brisbane (AGL1/790) were expressed al one
or co-digsHEe amguyiengompassesRairactionl dose theticentiibuies imcembieatios wdth prewigupgr

i ' 3 i.-n. ext f. infiltrated | . Wol

| mact Do nrey e R AR S e X Rk s e 06 or Br i sbanel 1

0/ 2007 ontrols.. [00155 | 90 sh .CPW-HT b d

excpr oo L&l e FBfhibeqtishMArabe bl it Bu THeuRect BORAIS80) . [ 001
56] Fl4AdihisBatishvssubhet &4, @h&haﬁ@rﬁﬁﬁﬁﬁuﬁfec@l CIi{fefn t(%’@hﬁ%r%{c@ﬁtﬁ/apm 09 in

protein extracts fromagroinfiltrated plant's ays post infiltration.
Sanpl eXcigngas.iby leabh Marim, Mask |Pablishing Co.n ETsitn, & 420 5t Bdifios 719765), GeREHBR A

shows | et i de _seqguence EQ . I.D NGO of .t he CPMWHT- . base

expr escéolgg)r? @%ﬂ%g gg # gorglgfa%ﬁps é?‘éﬁﬁﬁﬂg é&wr'ﬁg pﬁﬁéi%@r@@amgg@aﬂelh@% 560)

Al f al ftherpp@itiei ahddi prd Zﬂfétié @@ﬁp&ﬁ{%s,singmaingnﬁm&dn@gerﬁeQ&rﬁgo ence is
underlined and mature H codi ng sequence is highlighted tn bold. Figure 92B

shows [gggno i e » ,ﬂ%% i |

Al Cal i[f or]ni alla%lﬂ:[?%% l?lggﬁ!g%cgde %&%@5r%%%gﬂ%%%.aHAﬁn%gjl%?erleSBPrﬁeéplﬁanS to

di sul faligeor wuyreamsets mggaitudee puiatien bscharmberisticedr. th £AGEE. FACREt Bt Shows

t he nul(%ﬁl«?tti de serﬂuence of the 2X35S gro ter éSEQ LD NGO 129). [00 159]

FI GURE" YA CRb T HEMHITEPUBE AU 2bIGRY Q88 ObFCionsdy Madiiky. dailasdli on cassette
nunberch@rbdtetiSiER dffan Namuhd 4dspohdc0®lIER o (KRR £ RTARINOBPHE! AltetLatASE! one of

(i mredi at el ydownstream NOS term nator). 2X35S pronbter sequence IS

under thhersel, magaitade, AVGtianer bharederistivals compared ¢4 b oefershteeagehnmedi at el y
downstream ATG for protein coding sequence to be express, in this case HAO
of H5 [Ad9]nddhe tirm) redupestiadeelatiVd@rm 60th HaChiRE AP realiows fefionsdi6l QbR
sequeg%ieof Native Hl A/ Califaornja/4/2009 s%guen_ce SEQ ID NGO 135). Native
H A dalbeaeansg ofcondigion igguantipéiyely déminished deltawing admidasiratinn ofthelagent, or

restri:eti j ; . 0161 | GU 96 sho t he .nucl eoti de
sequerllgfégso(?}ftﬁ %‘%@e%f ?’Hg}vﬂlﬁ%ﬁ%&m{%t fbagng aiﬁ%ypgr\éﬁf%%gqfﬁrgﬁc%‘?@ai ning H
A Cal iSimilailp/thé RBRI pragHENdees ¥t RE@sSly RRAR HaDar é%ﬁﬂ EXaplbtelyt &irﬁﬁ@ﬂgs the
restriction site is underlined. PDISP is in bold. tated Sad an tu

restriction sites are boxed. [00162] FI GURE 97 shows the nucl eoti de
sequence of Fragments 1 (SEQ ID NO 13%), 2 (SEQ ID NO 138) and 3 (SEQ ID
NO 139) used to synthesize the H A/ Californial 4/ 2009 sequence using

PCR- based ligation. [00163] FIGURE 98 shows the nucl eoti de sequence of
expressi on cassette nunber 560 (SEQ ID NO 146), from Pad (upstream
pronoter) to Ascl (inmediately downstream NOS term nator). PD SP-HAO H

Al Cal i forni al 4/ 2009 sequence i s underlined. DETAI LED DESCRI PTI ON [ 001 64]
The present invention relates to the production of virus-like particles.
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SEQ I D NO 48), A/ Sol onon Islands/3/2006 (H NI ; SEQ ID NO 49),

A/ Si ngapore/ 1/ 57 (H2N2; SEQ I D NO 54), A/ Anhui/ 1/2005 (H5N1; SEQ ID

NO 55), AVUietomasd471194/ 2004 (H5NL; SEQ I D NO 56), A/ Tealr/ddana/odong/ \\B

12/ 97 (H6NL1; SEQ ID NG 57), A/ Hong Kong/1073/99 (HON2; SEQ I D NGO 59),

A/ Brisbane/1 0/ 2007 (H3NZ2; SEQEID NO 50), A/ W sconsin/67/2005 (H3N2; SEQ ID
NO. 51) TSSPQISE O FRIIBoY S Jang a8 A Iqast ogecharpetniistivef themepanss ef condBm®/i9004 ( SEQ
| D NO §2hi Fhar i da/; : . ) ' ' H N )
(50 1 B R B TR P BB E R R e ec SO LR FRRORBEL T Tl enza
vi r usesspdnisesucinheg patbologicahmepraks, eqy., Taosine antiameddsyirdl diseascacan, Butdoranst

pri mat es, hoi'ses, 1$i g{s,. hi r ds, avi.aP water fow, mgratory, birds, quail,
duck, WEEsanlyomRlctsty dimippte suchappipfection ar reaponge e longasithe infectios ort j ger |

| eopar &spdil 6Ly & r bR 588t i WL Le,
rats, se%clﬁi,sy\%hrglee antiz?l ?ﬁ%@?ﬁ?&rﬁgﬁg% Bﬁ%ﬁeﬁtﬂm tl rslg%é%r}rlp*égsd%?e%gttaﬁglruc
ant i gefi¥os drabonsl0%.corexpn by abalit90%pdfa drmisrte MHvasrdedahan) ek ivtoctisesr i ncl ude,
the Capsid pro eiE of Hé%ﬁ p24; gpl 20, .gp4l - envel ope proteins, the
struct F%ﬂnsgifb BRIENGPYHNY RPN coppaison tg ageivreasy pganbd i nt egral menbr ane
protein) of Filoviruses, for exanple Ebola or Marburg, or the H protein,
and F 1998l eitn“wibiepBriam)iving mukiees!lufes vertshantp loeganim sindke cdrdext of dis The

i nvent k. i nGl: t is.not. lin.ted to, influenza derjved VLPs that
obt a1 rISlp S And QKT £ pPA ol iRl WBIGeE b Rins B BRA o) k% et he
VLP priabedeNs cott@epapoe a$0d-hubh p2adi®| Alternhtivele th-fibjcet aPbLsR@ar fitfect.

pl ant - based system the VLP nmay obtain a |lipid envel ope fromthe plasm

menbrane of the cell. [00173] Generally, the term"lipid" refers to a
fat-s&@@@wﬂ%@ﬁiﬁlﬁﬁﬁur al ly-occurring nol ecul es. The termis al so
used nore specifically to refer to fatty-acids and their derivatives

(i ncl uddhp The viral gnvelopmeol RSV dugdlydes virdibg emnoded RS phd SHpgldsiproams wahe Fas

ot her f t-sPI ubl g.stergtlrcor}t %\i ni ng nmet abaql it é or .sterols. Phospholi pids
are a MG EVEEROGHRRATC e Ay T 69 5‘?‘1?3750%\@1%1& Y edtionythaiase kpewn & 1dBes pi ds,
st er ol BSVnPedfie heuthizidoeH . GRiobel i

phosphati L(}?I et .hanolﬁgr?il ne, ﬁgﬁﬁ%ﬁ?ﬁ%’?‘gﬁgrpﬁ% Sh{g{g%ﬁgsﬁlocfﬁl Ih%rggsnl o ,

phos pridssigagd geincerporasheashaal fdgtugisye realatised préteinl wikike. silxha@bedyof sterol s
i ncl ud QEst er ol for ex | e, chol est.er nd phytosterols (for
exarrpl(%,h @ﬁ?%%%@fé Hgnan%@gﬁwmgm%gpﬁﬁxe%\é I?9%1%hyt osterol s have been
identified in various plant species, the npost comon being canpesterol,
sti gmigéz} olThe gativssk eratgin of RSYsis drasslated ps a gakleapolynsplidmprecwsat designated

del t a-pfy;, aiy(fﬁg(r?st zgxg?g _subﬁ?dg gc? é}to %o?}lf’sksa%idto(?ﬁetrgyrogt:-(tlra}n%ﬁ?iﬁgz{tl E%Adgt? %ti&ﬁ%l '(r)slt,’ a

chol estero S ro one 0

under stigmil pejitide (Spplathetatip aahdlatin Fithd Recdt pSHPepRIFIS drermdbpRshf! | may vary
with the L}(iul ture or. qrovvth conditions of the cell or organismfrom which
.

the ceffcylumdER) apdis latepeleaved)by@etignakpesidasee sTheareeeat bylypentideiistheniNsi d

bi | ay ins, for vari fu hons .. Local i zed
concent T T R B 3, D A by B E R soh & PRl er

r ef er redypeptids séquemiech T SEQID. NGV HRnd Vi 1sdre BencitedBy etme et AePFolded | Pi d
rafts may, have si nié%gant,roles in_endo and exocytosis, entry or egress of
Vi r uségg%‘ilef&? ﬁé’f“ﬁ%h? tergeiancs 4 & Hmes Ferftldy Femn s asqadgivm-dependentissrinen,

o | neraoaD i el AL AN A prEERD DR Rphiof pEfy prflosRiPAeE g™ "
i nf | usites Typicaly, suvh frecessip eiregatludé mbasic aninoHAld tagetisgdede@indnicafigrs to
homot FATgER gL -Aie s TheRpVe! Doisin ebides DS RERFsaEnisis s imgeiiont gnal
Prohor g e 13 Ra08: Pror@ilfié ekl 0P R R SANPAL Rk Ry RIN BGpaRATRy "
Nucl eetfide ps@epsent the tenconieng:dHhriakcensansus skqentesaRARIKR ' AYECS2hhed - see,

for e ] ] i QDef ence Public Health base (Influenza Virus; see URL:
bi ohe 5&3616(??85' r TERIAS laﬁgq gBEeR Oféiﬁe@r@te@gﬁmragg;ﬁntSndexedﬁm on (see

URL: j Th i : -0f ' L; inb f :
00176 e N uniP L e M Bl BF B NIl "2 o1 P omer

is formed by three HA protein nolecules. Wthout wishing to be bound by
theory, HA protein issynthesized as mpponelic precursor protein (HAO of
about 75 kDa, which assenbles at the surface into an elongated trineric
protein. Before trinerization occurs, the precursor protein is cleaved at a
conserved activation cleavage site (also referred to as fusion peptide)
into 2 pol ypeptide chains, HAl and HA2 (conprising the transnenbrane
region), linked by a disulfide bond. The HAl segment nay be 328 ami no acids
in length, and the HA2 segnment may be 221 amno acids in |length. Although

o o ey Y




or nore than one influenza subtype. For exanple, VLPs may conprise one or
nore than one HA fromthe subtype H (encoded by SEQ I D NO 28), H2 (encoded
by SEQ | Dvbi@noA)e44H3( encoded by SEQ ID NO 13), H4 (encedeaArgosBa@2i D NO
14), H5 (encoded by SEQ ID NO 15), H6 (encoded by SEQ ID NO 16), H7

i i 0 A U B G5
NO 20) amifﬂa?ac(cfs@@foﬂg QNa (ﬁﬁ@ﬁh@bﬁ@ez 3d a Ehai$ gééﬁﬂﬁ(?:g%% %;Xl) J)\l% dy), Hl4

(encoded b g’ﬁz H15 (encoded by encoded by
SEQ | Dpep2 S)rlgmallyulmatub we¢rthe tBo cbamgdedeshy r&&EQed. DItN@lleG&congediby

o 1 ueoa AP BB eyl o P SriodS b0 Bl aad b7 e biatondy Gfiatid Foek o
ensur eF{ indhe sdientHEitB@RIrS. Rfdeﬁé}ﬁati‘%ﬂ%f %ruf'ﬁb@es% f %?WFHJ??&!H ﬁlohg wifhe

han
formati on of VLPs conprising a conbination of ngs obt al ne romoné or nore
t han ofefinitignsed thearsatsepisd tergehaogy sriowid infBmoweriet alat Proteoyftictdétivation dfe

d d f he VLP. F
excanp! 3o ofbe SHEex B VHLE Relidlein ach G5 s e TeBmidBe ity i nat i on
of HA ZEulbhye s, Yleh gy laPhe Ys6ih b'J)nsEﬂ’srus %%ﬁﬁ&%ﬁﬂ(ﬁmﬁl ﬂfg%ngfgff)& o N

subtypes one or nore than one of subtypes H, H2, H3, Hb,
N2, N3RS Penbide & the @Shaato%mmlgldémscfmom atdtein srendiypeineabie fpairas!

depen Qf t Ther ef or t.he present

i nven?ﬂleggca}qg)ﬁgl %Qggléﬁmg A \/mlé %%%%ﬂg%% q.g PHRiPI8 1% Oﬁﬂé" subt ype,
for exmgpbeantWingliRiRasméabFane heleshoWmby RE WHRE ?oﬂé'ﬁgeS 9111:11§ il The
present invention also provides for nuclelc aci ds enc enagg uti nins

that fisgonvilpaddifien thx BEYSE prptdin faatures 53 Cyﬁamempldﬁemﬁphaaytenm eic acids

may c nucl eot i ces hemagqgl utinin from sel ected strains of
i nfl ueﬁr;gzaléfag%}lgg);Blé%pes%?mﬁeggwﬁlrgglog%arﬂ 3(‘%”&!’?‘ OnsIH%t‘t?ype such as A/ New

Cal edo fa %@499 (H N) (SE&I D NO 33), the A/lndonesial/5/05 sub-type
(HsNL) L% § RtYg G Bindsin (49845600 2 @roteinNimit isanchared te e Vives meothrate B

F Gur & 75 ?ﬁ“mﬁf R e Oh PR R 1 57 S G pee bt e
ot her pmflbnuefwha G piotepesat By expesesiant tHeautfiasof RSV NEF gL SRl cds IRt thafin- f or

exanp ﬁ@g Brisbane/ 59/ 2007 (H N ; SEQ 1D NG 36), A/ Sol onon Islands/3/2006
(H N ; TSHeEIOpS Ri& PIssent aieasheipsonit) FiyeN-glypawlatigrmotifs auoalso prespitAn itasse

% 200Ny SFR A M A P SRR SRS )
SEQ | Dnladig) |) & Brdisdaost (4:072000), (HWs BRIy forieh 38ihe G for which

Al W sc ns n/ 67/ 2005 2; SEQ I D NO 39), A/ Equi ne/ Prague/ 56 (H7/N7; SEQ I D
NO: 46)S Str %M&Wsﬁ‘é@%éb@ {IISEQIQWHAMHC%M% Hrqpagy?mtzaw( -2&Eand B)

5 ey R RO o SR ol s i

pr ot eiam¢impiiqamdummh@;bronesbtofnnalsﬂ,ttaﬂnﬁmton@lﬂe wdst MIPsurfRel function of the HA
(ability to hemaggl utinate), anong other characteristics of influenza

hemagdD1]i rithis disElokwte mgn@insacmhaﬁ@RsV@W@@ud@&h&tqm&& lman%?erﬁﬁnﬂ% €-
fact ors lé{acludl ng, but not limted to, sequence of the protein, the

r el at i'VEURY REAIREENGR) 7 fiEst pmaoeacid SeHH@lCdélgﬁt énclusies pn R aontainjoanedde endiil ng,

the a t r. be transi assom t ed
with ;(%gi a?bi) EBR par & ?(g[?]ﬁ aﬂP g 1%51%%8{?@%%& 1) 4G coegrtes it lqcﬁléc}eﬁ%/‘é’glétf?@eo & one
or m)rl%S‘é IﬁiayneteumeTplfmlaaﬁeioldﬁ’Ig ddeastankty dLOfd pBdhctionetle nahieck th@ihe' ns
(Hsp) or stressg&rot eins are exanples of chaperone proteins, V\:hl ch may

par t i SPEERES IsnQdifipd tpseluainpigiinternst Subgrseagniting sifgs }pnemrmfmmsg/lna\mgm $he

hgor egmh bleBiadk fibs LU MBI AURARE lbifon. ToBligh it BiliRE SPoR oo™ ' ' "
f ol di mmln@add$)rrahere‘g1611 5mﬂ1h@gaﬁlr@§due@q@6nk)9%n@/6r 15352'113@ hﬁd}%&%ﬁlsepft@t ei ns

include, but are not limted to, Hsp60, Hsp65, Hsp 70,
Hs p20 8N reqegnition sest cambe shminaies] naleletsome ar dwo afﬁﬁEqud%KBﬁsxampbl ophi I i ns,

Cl pP, r.otein di sQner for
oxcarmpi" g PR s po ST g 07, Ak Bihe e Kisinesf pomBet 58 9.130)
1995 Parsell D.A & Lindquist, S. Ann. Rev. Genet. 27:437- 496 (1993);
U.S. Patent No. 5,232,833. In sone exdfples, a particular group of
chaperone proteins includes Hsp40 and Hsp70. [00185] Exanples of Hsp70

i nclude Hsp72 and Hsc73 from mammal i an cells, DnaK from bacteri a,

particul arly nycobacteria such as Mycobacterium | eprae, Mycobacterium

t ubercul osi s, and Mycobacterium bovis (such as Bacille-Cal nette Cuerin:
referred to herein as Hsp71l). DnaK from Escherichia coli, yeast and ot her
prokaryotes and BIP and C?p78 fron1eukaryotes such as A thaliana (Lin et
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pol ypeptides in the cytosol, and co-expression of one or nore than one
chaperone proteins such as Hsp70, Hsp40 or both Hsp70 and Hsp40 may

i ncr ease woabiddot447i n t he cytosol of the cells expressi rgTitheopaoypept i des
cells, thus reducing the |evel of m sfolded or aggregated hemaggl utinin

pol ypept ] de nd. i.ncreasi ng, t he nunber of pol ypeptid ccymul at e as

st abl et%%%ﬁfﬁﬁgay Ehe:jfﬁflﬂ ,CIeé‘X‘?ﬁebﬁ'q[F?'n ‘iSePI??“an%szEl&n dﬁ‘ggﬁfﬂﬁ‘gfyy rt,Ji'é‘i‘tcﬂit1"13”(‘11%‘&laI

char acp@tibsd dfabe thialerial @de RAIBCE!aWih gl / d@fdion of
virus-1li kle part?cl es.rl [pgg)flg ] eTher ef orag, gtnﬁgﬁcg%@gtpgiryg%@%ti orll@al SO
provid o r@qdz r Qslgi L0l za b . '

first @3(5:1 eilgéggﬁj enc%H( ifﬂg an Pﬁ?ﬁthgﬁ g&%’ ?‘i@‘g’%“ gg%ﬁggélgg& lgwr%xggé&é&:agnd
nucl ei it isawit diretly odcessary te hepek oheentifh 82 hihd/st F hdcmaiac dygically, | cehformaiiciial may

be introduced to the.plant in the sape step, or nmay be introduced to the
pl ant %Oé‘a‘t‘f‘SW?lPa? g .O?ﬁﬁ ortange ¥hen SeGE g onbarauengs el frammentbef the R dpeginof

productmg. { letﬁ{j&g [ s ' I ¥st
nucl ei ¢ aE:ng,lj an t%ﬁ%(l:l E%&%%Egﬁg%o (r:t ac] (}ﬁ? Efgf}@g@%@ﬁ?@{#ﬁ% ?Sbehﬂ)g\é%l%d [ 001
90] Thstalpliysiibe chimerit ipolypeptixte. [in ostitie sxdroplay vatiants, the FRdbmialtinalugerc! ei ¢
aci d encodi n@sggg,oéor nore_ than_one influenza hemaggl utinin and a nucleic

aci d eHRBAiaR r Qritoaliy, he Khdopaingan sishile potenabpgptide o€ tegiatiye 56 an
N-term | i (S sequence during expression and/or secretion
of in%&ugélefguﬂgggéﬁgﬁoi%f\dﬁsﬁﬁgs been proposed to have a role in the fol ding
proces Th rm"shagnal peptide" refers geperally to a shor bout 5-30
am no @é?lﬂs?@%&@ nai('lae%s a L%S%Bleﬁ%q @Efrag%ﬁﬂgogﬁﬁ?rlé%wnh{s SF]I"?‘éte?Etl-a{l rm nus of
a hemegigigntd i Maipediy BSAbietRnFdiafatioRIhalincRiks iR RS PRRbAR @pi@c%)_eg BEthe F

idin

new y-transl ated pol ypeptide to a particular organelle, or
posi t i SAteHY I expaplet itds grneedliyslesiratitite ssisicypepseqiencedlethe Fgpalyppptide de of

hemag [: NS : transl ocation of. the.protein into the endoplasmc
reticu Ou%nélglrtll%% hﬁg{%&gé%%gb%r‘; 5%8%@564:@ ’é?u&raﬁﬁmg&ﬁﬂ?ng i"AGOrELCHE ONTPEYCMT nus

pr oxi relidsdXs2ei7s (pelidihnish AdutlipRIBAY A4 BEIENCARBI § cRfo1FhgABRSCent

hemaggl ut.ini n poly egtl de to aid in cleavage and folding of the mature

hemagghddifipnally, d&smgb Ito difcludesT eglbepitoppst eda 1 fherregivnwp hmmotneids X28eal

ept i equi Fe . preci se cl eava a renoval of the signal . peptide
PP or aap Seop Bt A A R b el e L o AR i e SeidBencient
on any2at4383vear eitohacécli @ be tohshattinBdsyAthRAE E%qﬂ@n&rthﬁliﬁcl&iesttﬁ(%eﬁ gnal

peptide, am no acid sequence flanking the cleavage site, the length of the
si gnalimpagodgminagt cpitapesds disgdnsinuafs dldnecnts asaerdbladin abtable @otformatimy Hpply t o

i . 1.001 92]. A si | tid i t he .
hemmgahar: R B0 Ry catis® e puabE bt iorareggeter Y BoHpnsi ng a
si gnalpopgeptide I @@ mdnilithitihg eRihpIe PESidediRreii URE ¥PYoRbinSonrReybhihot he

bal ance, of the hemagglutinin froma second influenza type, sru type or
st r ai fcidsdp7 éx AAppEa nativerfapiotein Belypéptida (sltouglp eemédvhat sthallefXragdSents€ould7, HO

or inf ty B.may be used.to. express.the, in | ant . system

[ 00 19%6 %ﬁiﬁé‘?ygfr‘?a?o‘%ﬁé‘%‘ﬁ’%ea ﬁ&%‘“ﬁ‘iﬁs"(?gﬂ‘@“&fﬁ g %Féw epigfue 2? gﬁb?@}noff\céﬂﬂ ol or

st r uctterhahatfeait osition SHeTanY itk M (BE ard wiil FdéS oAb Blat bdWBRodaNEAdRAZA, Or
froma gl ant, aninmal or bacterial polypeptide. An exenplary signhal peptide

i s t h&PbsAvSHCERFambyssd af thedlisstationd thespyaesitioner. ( PDI SP)  (nucl eot i des 32- 103
of Accession No. ZI 1499; SEQ ID NO 34; Figure 17, am no acid sequence
MAKNVAPFGL Todiatilitap St g BEY asse0dlyl @44 nifkimipe esentioniof cemfoirmaticuhbepippey,i des
for an.inf . hermmgqgl utinjn. co i sing a natjve, or_a non-npative_ signal
pept i e,amé}ﬁ%gﬁé?lngi&cls ggfogigc%dn'%e(%!:%_gﬁlg g‘_@‘?l_gﬂ’é ‘é’gflomqmﬁ ASumgrgps Hyts 9t | uenza
HA pr eusisleaxihi didistractupi) 96riBlteSaikhawh td Bos@beskat ff e ARC ﬁ%yth\é‘csgtegﬁéﬂﬁgt to
nol ecul ar wei ght, isoelectric point, size, glycan conplenment an e TTke.
The plyEaisdheWipobipeplidgsalisciased béreinhenyelid mumsben effagdl linkiricas beemphsedsef ul
to al low for .di f.fe&erﬁqti.ati.on bet ween the HAs expressed in a plant, insect

cel | &FF Saleuple glycinerinh yepsared sequanges atn favorablysmmoyasias linkess, asne HA i s
CO- eXpmnessed i j : 1 0 hysj em cal
properties ar%ﬂbe?eﬁdc}%g@?tﬁﬂ% eeﬁg%gﬁ/el % ﬁﬁﬁ@s}ﬂ c%’-dcﬁlglﬁlﬁcéﬁ' CIB? %Ibderti es
of i nk¢neTepedtsemygtaisieniphs)¢d bR d0MKer. [mjs/%ﬁ]ant'ﬂf§@V@%ﬂbluﬁ@@%ﬂ%&iﬂ@/s@ﬁr&o

i ncl udes nucl eoti de sequences SEQ I D NGO 28; SEQ I D NO 3; SEQ NO 1 1,
encoding HA fromH , H5 or H7, respectlively. The present invention al so

i ncl udes a nucl eoti de sequence that hybridi zes under stringent

hybri di sati on conditions to SEQ ID NO 28; SEQID NO3; SEQID NO1 1. The
present invention also includes a nucl eotide sequence that hybridizes under
stringent hybridisation conditions to a conplinment of SEQ ID NO 28; SEQ ID
NGO 3; SEQ ID NO 1. These nucl eoti de sequences that hybridize to SEQID or a
conpl ement of SEQ I D encode a hemagglutinin protein that, when expressed



SEQ I D NO 47. These nucl eoti de sequences that hybridize to SEQ ID NO 12
SEQ ID NO 13,SEQID NGO 14, SEQID NGO 15, SEQ ID NO 16, SEQID NO 17,
SEQ | D NOwo2810/8&Q371 D NO 19, SEQ ID NO 20, SEQ | D NO PRT/CASEQ/0D2NO. 22,
SEQIDNO 23 SEQ ID NO 24, SEQID NG 25, SEQ ID NO 26, SEQ ID NG 27,
SEQI IDNO 35, SEQ ID N@ 36, SEQ ID NO 37, SEQIDN038
SEQ | §@t 153’3@? gle agtrsopdatign site. Sgeeific preumplaty glgting/sesinedinksr  SEQ

I D NG :

compl ;"e %%‘%E%”S,@é“?%% SHEPIBOR AR 6 SRR AMREAIPTUR IR ACR. 2
gES : EEON@:leﬁﬁrucﬁEQ AtDINGS cad be gggo:ygli % cett@in @E@Eqdlirge% a liéxg(.er gggelbﬂgd %m gg
SEQ | [ﬁhﬂﬁt P@E%W B‘”f\@aﬁﬂp e, dEesTia f@@of@é engpediipentpythe Haker sprrespondgan 36,

b N0 RS N A P T e s A i e eV s

NO 1228 \EE@elsm:h\ﬁjlm?eremﬁnpleyed hierae g Ivatiediniemgtbt &g, ntotrhedify sshenrsixpr essed
forns @ \{LP 1 nd the VLP |ndu g ducjrl on of an anti body when
adni niUPEH! PReTapteics shch gz (‘FBP% W SreRREBhvasionf aRfpLédesde

sequengfkeWhleHrHyvidePlre ‘TE'NIO§ @glg?ga VLP, and the VLP may be used to
produce an anti body tha(g I's capabl e of b| ndi ng HA, including mature HA

f The VLP, wh
s i 008h ois § 0o 8 g reBlio Bl R ArL kP B8 BOR B TP ety "
embodi frepmieht) fhBe O RERAT thaféaiid e uﬁin%ﬁolb%%l%ﬂ&‘&nﬂﬁﬁﬁﬂ &%h%oa@rﬁ SelPEQ

ID NO 33, SEQID 35, SEQ ID NO 36 | D NO 37, SEQ I'D NO 38, SEQID
NO: 39, ePSEDE(FDeignin the reEion|ob aminaacidssisd-193. r@emlarsrz@mrm inciude, foSEQde

A 1 ST of el S el onh e oR 20 a0 8 ype

i nf | uerBaerc Hoeanfihe a€ids 2262271 228) 229, 900i 6! %ﬁ&ﬁynyrakgé?tﬂa%ﬁleﬁ@%o&{'&@a that
hybrl d| zes under stri ngent hybrl di sation conditions to 33, SEQ

| D NO fragsnenspolydingianinegcidgrsidney 16-228, msElQ 239) NOa 38tiveIEQrotBinan 39, SEQ I D

NG 45, BEEHER R AE SR e g rseie Rean o orshare Ao AUAbefit i on

al so ipieletitem a@sdb&ﬁs@@tdoqgngméﬁé@ﬁloh@@kct@& Q()ééjd& @&Mﬂﬂ@donﬁf;éﬂé@ﬁﬁﬁze or
hybridi sation conditions to a conplinment of 35

SEQ | Iisggpt S@resgem ﬁobhmemocmlo@th@lmamsﬁ@pblym@ O}SEI@alljZ) tNOG40, SEQ

N 46, GE TR A gp dig % NS o v res iRl W

hybr i diozrelatea Wwikrdddc ana/%r priehtidg dihnc3d disehe dhblaieriz&Pby SERJpRINO. 37, SEQ
I D NO 38,  SEQ | D NO 39, QIDNO4O SEQ ID NG 41, SEQ I'D NG 42, SEQ I D

NO 43 aS@E@tfrdijbf@mahSE@qtlmamR@é/ VaEDes. DANIDroBgh @oscglpt@)m thd atfrilortesSEQ

S 33.. SE S D NO 36, SEQ
15 notd B SRR Bl Kk Ve i o ey PNBASR! g0 1 D
NO: 42, Pubkeatidn N6 208 5/08H82 I0DwNIhA incoffdrdtédl Npeihdy r@é@nlcpf&QHleﬁrrpo%%@ I'D NO
127 or SEQ I D NO 47 encode a hemaggl utinin protéin that, when expressed

for s [a5MLP1r Bndsikhe a&ﬂhP ohd1 UGS >?l?[ ng%%fl i@ Rdctifiad uﬁﬂé b %‘3}( m\Mﬁ?{'or other
adm nistered to a subject. For e expression o e nucleot1de
sequemeahedst slich as npirahbetoe ipblyhomird datedthiBationsgkndven M.tBe aa,ysebee LSRANIOPEP

d dy .t.hat f b di t HA,
g, TayanR S Shrig e wharant o Genad b Vankisos FrofiedLp,  hen
ad i Ni($¢a616B81 onGh@ woHljvias web R UHEThIEs. 1%@@@@%&%&1@( }9191 1ﬁ%as

Hybri di zati on under stringent hybridization tions 1Is novvn In the art
(see {(@®railaRigopl the wotldevide Webtabm hlmamrenmlm/rmlbi/higybm@(mbetmle); arall .

d : Mol I d A
Ea;or a%%&ﬁmgln@%)%%%&%}n@ %I 636’} Labor :’;I?OI‘ Y, e(1:883r Sa(r)rtr;lr ggk( and
R;JSS€|s&fpeitH1 Bybi- BG4 BEr tg@oﬁﬂdcﬁgts/lﬁﬁéﬁéw&ﬁﬁfh%w ! FOI%XQ@HJ %ngHﬂ%%Oa’r each

which is incorpora herein by referenc one suc
Stri ng\mtorqﬁmrnmme f‘blmdmgrthlre’shl(dd’éoﬁwtlbﬂ arh):blmtseﬂe(i‘tmesdwhh Scdﬂ@ﬁlhhtd%ﬂ@tl on
in 4 SSC, a mg:y\/\ﬁo(r g in 0.1 X SSC at 65C for an hour
2 was ML A {1 Oaf ranupOgyHndine ata eustain #iinex. The alepritimsess y | an
exenpl ary strlngent hybri di zati on condition could be overnight (16-20
hours) in 50% formam de, 4 X SSC at 42€, followed by washing in 0.1 X SSC
at 65C for an hour, or 2 washes in 0.1 X SSC at 65C each for 20 or 30
m nutes, or overnight (16-20 hours), or hybridization in Church agueous
phosphate buffer (7% SDS; 0.5M NaPO buffer pH 7.2; 10 mM EDTA) at 65C, with
2 washes either at 500C in 0.1 X SSC, 0.1% SDS for 20 or 30 m nutes each,
or 2 washes at 65Cin 2 X SSC, 0.1% SDS for 20 or 30 m nutes each. [00200]
Addi ti onal | Y, the present. | nventl on includes nucl eoti de _sequences that are
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any anount therebetween, sequence identity, or sequence simlarity, with

t he nucl eoti de sequence of SEQ ID NO 33, SEQID NO 35, SEQID NO 36, SEQ
| D NG 37,wBBQ MO 38, SEQ | D NO 39, SEQ I D NO 40, SEQPCDYAM2nedin01BEQ | D
NO: 42, SEQ | D NO: 43, SEQ | D NO 44, SEQ | D NO 45, SEQ | D NO 46, SEQ | D NO
127 or, SEQ I D NO 47, . .wher e] e nucl eoti de sequence_encodes a ..

hemag g‘i’a&ﬁ32 RitiFT 9P Shepilecthian Ml Emé%}ﬁr%fés}i@&l@l&f 5p ggihat paytieylar pasitiombe

| nducesifdcieorPsmmbay b ARl o S5

nucl eoti de sequen_c% Wi %I%lf?nﬁg) pl ant celllcl) E?%?%ﬁ%m\"‘/@%{&;agﬁ[ t Ilem\glfg{eﬁggﬁbe
used tRinging@tie @aricubmn substitiyionting nidtifeapablieg pdptide.nWithin He contert ofing mat ur e
HA, HAO. HAl, or HA2. The VLP, when,adm nistered to a subject, |nduces an

i mmnem}lgglbo(%qglg.pe%%ez63f°l§ie¥ﬁefjé?ﬁ“$“,e ﬂ%‘é“ep‘?’%ﬁléﬁquaFﬁ}Eﬁtsi 1GaaHy lli&’g’@r HAs

associ b i . . 4D - ar SEQ
D oy a0y B SRR LS B bR e R PR |5y
H4 ( entbehed résjdusEarel dnbi@vedigyiduesthatprovided chytaSEQintBvitiGhe MIIC niedidacded
by SE D NO 16 encoded .by. SEQ IDQ NO'1 1), H8 (encoded by SEQ |D NO
Thy SRt Galohsiatens e Sieh Riseiclisg Mot ik B g BEG e haopiiciag 1
encodg i : : ; : b
SEQ 1D NOTS I e | oo el AR ey Mok aenfp R ™
NO: 24)of thy Bi{emeateied bySEQ | D NO 25), or influenza type B (encoded by SEQ
ID NO 26); see Figures 10A to 100), and nucl eoti de sequences that are

char acfi066] zAthashraemplury embodibruts afdset orllORKED IDMNOLNP YA 18 hemekesiseen,
80 to 100% or any anmpunt there between, 90-100% or any anount therebetween,

or 95-ABeRrRhodimynts FILPR ProRwredEthgae Anduseqnerientatinsrhy thosamficrdispry(SEON D

N 1.y 5 AR DRl bl oL e Rl O i sadffente S 20
| D NO cahbe,entfoxe8EQH T dNSIructBh,of IO {bHRt tIDmNE: RV, FEl o?g)@ﬁﬁﬁs] BrdO 20),

H12 (SEQ I D NO'21), H13 (SEQ ID NO27), Hl4 (SEQ ID NO23), H 5 (SEQ ID
NO 24)5,6’*(1%1%?6e ggﬁéjﬁ protgmn. aslyich {gesnonpiblefer fasioned thedvirusequelnpe with daeferges

hemag t4 L4 j S for VLP, angd that the VLP
ndugesnhantraBe B8 Felly Qbert e A PR O TR G Mo e Gt e

nucl eovhidk issespoanibie foir tvirunateachent, iﬁelakivél? eFiatsle. VAR aligivdlehtitd REVPE RY e
used to produce an antibody that is capable of binding HA including mature

HA,  HAEPlepgafequecepAbustrptiag Ydeptitygidrvasianembel weenstie diffesers pingteins, are powedss an
i ST , | f .t

e pony ERpBEA 4oL EdhR e thd ol B A SRR RS AR bt s g
ener rises a hunoral, re nse,, and cel | nedi at ed response._ The
poor dP6YJHREATRE. e DGR BRET o R 41 coroHOB Hedn By
ant i badses threfFesRd protdih SeqtiBhde aftfunkREvdbly YIAA6 ¥h &1/ doRBARE. & B cel 1) .

Secreted antibodies bind to antigens on the surfaces of I nvadihg mi crobes
( such cagrespondgedo eminaadids 1 B)-528wii thtrdferapes F hemih sequdrs) by atlinker sdhtomar al

i mruni i al o rgefer.to anti bod oducti.on and t.he

proc eé%&fe% hﬁ%gfggggmgﬁyg’%ét ?’ (gsg?\?ﬁgﬁho‘%eéi 1p ﬁ@“@ftg QB{E Brotsip demapibatgpcludes

ant i bahk @smuhsionuidam@pltbze §i6lide@by biitd Ldsarsd - st ThhdE p%t@fﬁtt@.g ,Qfym MEMOr'Yy
cel | generation, opsonin pronotion of phagocytosis, pathogen &€limnation
and t REPIoXKBatelHbe @@m@saclcg@msa@@mgﬁo posisivol 140 ite approxintatady Hickemineheid to an
i ncre r ! i.cul ar respanse or raneter, .as determ ned
by anyoop HondERAEBORALE 2% BAM Lkt Ahe £ RENEP el o bp < REnP e
exenpll¥8) B, 180,650 .0r[160 20 pdsitforcZld, 20ED28! EXH dr%pf? PR FS a1 OMEEs bashonse
that does not involve antibodi es but rather involves the activation o

macr opfisefed fropnihgsame Fj prptein palypaptidesspch apar g ereteippolypeptideyselecedifom a

T-ly .el egse of i /1 oki nes_.jn response to_an

ant | gantitlyFeafiith £ ARERERG Pl oS SEPHINEYAR Ry Bt Ieolie BErahe T el
act i vatotein, polypeptillds (Esriexumpicd thosedisdiegld inRObedHd 41 BHP AERRivEs! the TR at ed
i nmuni thI s of particular inportance in responding to viral infections.

[ 0020604 Eddomainssian be selected finot diffareot natntally oncsping Fiprate@p®ypepiiddsve T
| ynph , d usi ELI SP - stinul at | f CcD4
g T e A 08 T S S e o

Anti-influenza antibody titres may be quantified using an ELI SA assay;

i sotypes of antigen-specific or crosslifeactive antibodies may al so be
measured using anti-isotype antibodies (e.g. anti -1gG I1gA IgE or 1gM.
. Met hods and techni ques for perform ng such assays are well-known in the
art. [00207] A hemagglutination inhibition (H, or HAl) assay may al so be
used to denonstrate the efficacy of antibodies induced by a vaccine, or
vacci ne conposition can inhibit the agglutination of red blood cells (RBC

A NN\



Wat erman (1981, Adv. Appl. Math. 2:482), Needl eman & Winsch (J. Ml . Biol.
48: 443, 1970), Pearson & Lipman (1988, Proc. Nat'l. Acad. Sci. USA

85: 2444) ,wendidpesionput eri zed i npl enent ati ons of these a&CyarA20dwoe102¢. g.
GAP, BESTFI T, FASTA, and BLAST), or by manual alignnent and vi sual

i nspection. [00212] The term "hemaggl utinin domain" refers to a peptide
conprising either the HAO domain, or the HAl and HA2 domains (alternately
r ef er ripdh¢ disassidAlheeiidragallig egimatst SimildkNOthesG prae@cionsin caf bet dekectddl framd
HA2 fr The. HA nononer nmay he general |y subdivided in 2 functional
domai n@gg?ﬁhioé’[‘grﬁ%ﬁﬁ Hp@ﬁdaflﬂés &Sﬂgm%PW9§%9813ﬁ1Wead domai n. The stem
domain is involved in infectivity and pathogenicity of the virus via the
conf orlRaZ] ofdhercramglary emhedimgntsareyerrigntsthabhsve a defetomef efiecorprpre Tminast em
domai y bdi yi ipto 4.su .Ns,or f ments - the
fusi onrhcg%sb-\ggﬁlgsgéﬂg{r%&ggpﬁﬁeaq% éésﬂr%’rao%%‘ﬁ e ng??t@?i?ﬁs Sg*ec egit%%q%tginas i nvol ved
in f usiteotutdltyhaddignoh@sllogi®Nliaperthit fédterea sl the compPosiy GtA@thigRAL State);
the stem sub-domain (may accommobdate the two or nore conformations), the
t r ans risyeRtde.d6 fasatibed hengin. dblternativelamprigrtsican! inelddé addithenahaminei acidsofFot he

HA for_ Jipid.rafts and th toplasm c t.ail .( oplasmc.tail sub-domain)
( af 1572 i R R e atdy il bEMAE Rt ion: G n >
subdonglyisstidiietal®. subdomai n and the vestigial esterase domain (E). The E
subdomai n may be partially or fully buried and not exposed at the surface

of th b : ' 1 £es..hal [ [ .0 {.he RB
cubdonertt FOSHoRERe gy AR nPIA PSR TR RSB, Bthe BUREeRelife
part i df@gpolypeptidés Rs énlraateeprésiontand stabils of thachis@dric-padyrptille volg prodmkt se
struct.ural teins such as [nfluenza HA protein. VLPs are generally

nor pth&g?Ft?g{eﬁfXawaS%ﬁXS&@hi Een gxpmpleseykaryatis apnstrugissarp fxmdesdla dlepigneghto

i nf ect;i : 16 i fiGl.ent t |l cate and thus
e nancnds 88t ke Rod K TE LRl R0 L Ste B0 SRl B A FRlFu B stai
speci edral signaigpeptitdianctomethp REVEF O nstbRGi @l sdq@énc¥liPave BB defdchd Wie t han
one protein species, the protein species may be fromthe same species of
vi r us, XgFespiag thasipmede palyperiideiim niapsmalian geHs. ef bernatishis iasignabpantide (sghpani | v

or fam - VL EUSA1(ASy: i by. the | CTV nopengl re). 1n other
et el ah e PO bSO E RS b
modi f iiasket cdln Suitablaplinakigialgeptiddsiargkistai@nbeart VEPplafByxphessmagsesds i n
sui tabl e _host _cells including plant and insect host cells. Foll ow ng

ext r adtteisred s Exemplarhygnal peptides suitabieofor uswindhe eontewi@f therahiraeripl@i f i cati on

nder i : | i - VIR be..purifl.ed as intact ..

ot v oG Aot O Rnintdds SR PP BR dr ile A BoBFY extivaios (BAMs, i

accor daerpes Siniglex Vﬁup(%vp%%ipmeiﬂ; h@flardéhdoSthtif, FMV gsieoMepesotein. The M

protein is known to bind RNA (Wakefield and Brownl ée, 1989) which is a

cont arfiyianegalsvirug g B\nrptepy, bpmea HestNeuT Hpstpinddaen¥ susn (EBgp3S Ouandethe S8dfwhen

obt ai n4 r ory app for the VLP product, therefore a VLP
T G OP e RS S AY Progs

preparation’iac e advantageous. [002 15] The VLPs of the
prese j.nvent i an be producged i.n host cell that, js characterized by
| acki 2864]hén581"?lflte§}%811’§? ?=§‘1‘f‘a‘§%mﬁ%F éiH?iV,PePB es%wﬁgg{eg tprigittheel |, an

i nsectgle®kylatibt/Paitern 8PSt (€5, BY SRAIASINE of ; jonGst§h ra,
annel igd:?,% %?tlho?opecglaa, ?ml Pﬁ%cg? ner?alt el %&éﬁg%g@gh@g@ggf% nt e(gl,g&ﬁésa

pl at héIIYﬁOﬁ}ﬂh@é,at ehaet wgreatibe glb’ewﬂo’h;ﬁuhatt@, prefentimyeciiagive Spiroteahsdl gseptide.
?g?me)%g)%%éeﬁl/@eg@gglg{j%eﬁf P%B%%ﬁy%te&gdeadf S%r(f Hﬁﬁ?ﬁggselgljegi’ctearto LQ glylcgsl,(y?éte gte’
gl ycofaatineagd pofitissd E176/ana1500 S uphtiéhbstimentAPRfodMdatidn AinfodicRd & 1R -+
1999. Nucleic Acids Research 27:370-372; or Toukach et al., 2007. Nucleic
Aci ds ViRagi&apLthe ghycopdatiaps®; at emindRicidjpositomt 500 thor esarpyle thakhkasydatitn site. |

2008. Nugleic Acid h 36: D368- D371: publ i _onl i ne. October | 11,
2007 S8 % Brios T RARPIRABLSSh A3 Soiipa chrs ehBmIEd OA NIRRT DU BB ot
typi catt i i - d with
ypi cat the positidhicsRedRuaRgiE as%ﬁ%l( Moy ofth@}‘@é’l%ﬁ%f_ %@3@{ g%%xﬁ%L@égﬁ?SG w

HA shoul d VLPs conprising HA and NA be desire oduced in a
pl ant N2:@dr Bavegahlp, ssmndifigatpecthst intreases glycusyiatiomreffieigndyeat dasplyesgdativnt h

pl ant-deri.ved.lipids. The VLP C rise.a O HA or HA2 peptide. The
pl ant *aer’ §8d‘i'°|e§1 ggarngt}sg SQIWEF%BO‘ﬁgE?HO&F "}ﬁfﬁt HO%‘I?%Ojsognﬁlenay further
conpri se an envel ope surroundi ng the P. The plant derived lipids may
conprise lipid conponents of the plas menbrane of the plant where the VLP
i s produced, including, but not limted to, phosphatidyl choline (PC),
phosphat i dyl et hanol am ne (PE), gl ycosphi ngoli pids, phytosterols or a

conbi nation thereof. A plant-derived lipid nay alternately be referred to
as a 'plant lipid . Exanples of phytosterols are known in the art, and

. o o M o o o o



[ 00221] For exanple, a fragnent or portion may conprise from about 60%to
about 100% of the length of the full length of the protein, or any anount
t her ebet weenpiopwemrded t hat the fragnment can form a VLPraimam2ecsmoersed. For
exanpl e, from about 60%to about 100% from about 70%to about 100% from
about th%to about 100% from abaout 90% to about 100% from about 95%to
about POevjngAMInAgcidssgiancet NG NS NGER KA - dMO@lﬁéampérmS glyeosyiafionnount
t here 150 to
about S50 atesydl inFhAREN iyl ERATERNSHeRR kAR BRI AR 100,
and prpeidaeent hat t he fragnment can forma VLP when expressed. For exanpl e,
a fragment may be from 150 to about 500 am no acids, or any ampunt

t here anount

t her eg@b\eﬁ?c Aéﬁ:&g %,w o a2 f S anount

t her ebet ween, from about 300 to about 500 or any armunt therebetween from

about (980 t dnelhwiasiEoolAhisisciasitesronegrnaregomhivant nuckeiq adids thetemcode e about

400 to_about 500 th t [rom ahout, 4 bgut 500
any artimert Fo lienlie TR abAE Ll reCemD na A R pe T pa

fra 30,
e o S e e

t er mi mursteint paypeptide fumusleavagb dbmain>(RY domehif); (Rl)rarpoltgumambuwsdqﬁerweahﬁl n,
provided that the fr g nt an forma VLP when exp res(f [ 00222 Nurrberlng
of aniH§° ecglaﬂ‘san?lﬁoﬁﬁ‘a ﬁ BHCleotie sqaupnge; thal epgoden ot Jeastianogiion or
sequengemdRWENERSVE }%’d% t ncy' of a
parti cuf\galrl am no aci dp%elglﬁggg enceﬁlﬁgglee V%%%tgﬁali}%?gr;le an%ﬁg%gggsaence. For
exanpl mlyncletie smunnwaﬂhataamudnsamledst ayerton enfbapakbnnban RONSE prustéinng a cl one

for crystall.qgr this uId change the specific nunerical |dent|ty of
t he arﬁoﬁ%peggﬂg ?E éﬂmmeaf ¥nycleof a% S?wnch@Frgwweéﬁu%hq@aﬁothapmq# d put woul d

not al [ 00223]
Comparl Speg"ds SRt e PARLLLER, inkOBoRIhAR: At Rob R llloSed 077
(Al tscibolveet al, 1990. J . Ml B| ol 215:403-410). A BLAST search allows for
conpari son of a query sequence with a specific sequence or group of
sequero66} B cevhintentbddah@f! the ir&ofibint neatid REaRnéKle% chFRBRANE et )

of sequences, and |dent|fy not only sequences that exhibit 10 %| ntity,
but al8ovhietothe Fidi domaie bser cafeagperskingfo amfenegitly24-10% beihe refeieticoF peoteino aci d

BLAST, al th F th tit
et wookaroier s s ERTRY o Ay T BTl i REE e A i LgeAies
t oget e radB@néter prdtkinisBgLchbS b g)d IRt kélé’ct&?ﬁwﬁ%ﬂy bFSEQeITI}‘ﬁ%ESF 6, A ﬁ)% AR

may be carried out using the BLAST Al gorithm (for exanple as avai
t hr oughingd rl\lBﬁﬁkle tURG plmﬁblil denainrthat. ltydudasghe- immurBidaBTant spitipe redrdddd by

A1 onrso agdh S8-205 B Piousti T BfmaPoros AR e 1€ Rirmsro i bugn

EVBL Lgiasmommbm kiﬁﬁﬂ&y@%a’?@% Iaaasc/owemﬁamgtt@bogﬁmz@@fftﬁy !réfe@@@ﬁﬁt ers:
Matri x BLOSUMGZ2; |ter: default, echofilter: Expect:

def aulRrotesy seaﬁalcebfw pxarmpleclropositien 148, 148) 15k ﬂréh 0815250 posmoﬁ/xsmzms ing

def aul n ri uence cul ating
t he %2|t gé%@&%ﬁ)? o@%ﬁj’lyp} e dégg}# e'?cr?ggﬁl anﬁg‘?c‘?qr‘gﬂgs ¢ CWg frQm i ¢ ed
to, thbe sdneF pgoteih palypeplicd, @u@palsdineﬁﬁl@tﬁlrﬂ 157&9&: idk Qelected ﬁ’Bfn @ﬂﬁﬁﬁﬁ?' on
vector, and the production of influenza romthe plant, suitable for

vacci rieCHriggdchosin suchasihas of 8EQ§Q:NOFQJ€§’I&J S;EQéD&éOﬂbscﬁrml@é endaghe apy afifiee,

but kb £y ARSI BN SRR SR Ay TS,
from Allternivedy, 8eF DandEbdéniaias C4bdéldeldectddo eibdde AR n@mrally occurring F
A/ Bri sbane/59/2007 (HNI') (e.g. SEQ ID NO 36, 48,62), A/ Sol'onon

| s| and$9tSintdEreptfes. )A]G@‘n@llVeBE@el mIwOclegtidestbat ed8yde meSir bg&mfrthd FAARY

N 4 Bt inGh A bnd o anifaons ( GRiteqtidegddiieh Tirtlanad s6.” 66)

A Tealshb!ﬁeimh m@hiéﬁlfglz% olfgﬁé%“&é ad Rl-dﬂ:ggegﬁgar |e9a e, t%/%?‘?énba%@%yﬁ[}l?ggg

Kong/ 1073/.99 gélgNz §q®8

(H3N2)at pesiion SEG0apdieo508)Bin raere dejl, lnﬂhewnsmsmsm hérein/Ie@O8ing MakR)s.(e. g. SEQ
ID NO 39, 51, 70), A Equine/Prague/56i(H/N7) (e.g. SEQ ID NO 46, 58, 71),
B/ Mal aysi a/ 2506/ 2004 (e.g. SEQ ID NGO 40, 52, 72), B/ Floridal4/2006 (e.qg.
SEQ I D NO 41, 53, 73). The correspondi ng cl one or construct nunbers for
these strains is provided in Table 1. Nucleic acid sequences correspondi ng
to SEQ I D NOs: 36-47 conprise a plastocyanin upstream and operatively

| inked to the codi ng sequence of the HA for each of the types or subtypes,
as |Ilustrat ed |n F| gures 28 39 Nucl ei c aC| d sequences correspondl ng to

A=~ 1 I~ 1~ NN e~ o o o o o e . B T o 1 r




55770813) is the protein obtained by translation of the vp30 sequence of
t he Ebol avirus genone (e.g. GenBank Reference gi:55770807) ; VP35 of
Ebol avi r wo(2@Beqar Ref erence gi : 55770809) i s the proteiPoTaxenwot2by
transl ati on of the vp35 sequence of the Ebolavirus genonme. (/SGP of

Mar b 965 th t t d b
U ane SEHGHY ot PR TE e Hn 08, TP S MBSl G R oG BAR 1D
Ref er eqog: gi 1196994 M) varh Rl (G608 Mgher ence gi - 9626051) is the

prot ein of the H Sequence of the Measles virus genorre (GenBank Reference

t he F6@%9ﬁ51)n ceﬁa [ %}E]t?dd%gg& ntﬁcepecoﬁl% H%FIP ?@1(9?(6%?2%%69 I lzl}ltZC(F{ Er otein of

ence o S ViTus geno er envel ope
pr ot ei é)@rmiy)nbﬂ a@élede&\/r)fdkbfyohb or Bﬂ{abﬁﬂffe Hkt dellesueh @S 8 Mlanh YR, pRAt @Sinyet!! d
be know to one_of skill in the art. [00229] The invention, therefore,
provi dedl floy fagilitaie replisation @dr%pecsw@ thonysldie peigs @ansl@qneqmeratada@t@. an‘g:ctor

vi 1 ob g b pRfar ek YRR ioh dBerbEe el e e e et

ol ec ule@eif@yib Be dpbudRtiiv ehyohd M@ihrieﬁy & V@ @ddid ri@ﬂé)@dﬂqtﬂ@tbah’t@rlhln an
i nsect, yeast or plant cell, or in particul ar plant tissue. [00230] The

pr esentlajmiggrmhiage theeuloprrayiveess Plaﬁ@lcbt wiviierg derived frame ceinbingioms afncodi ng

ot s RATHRERAT BN Aot T it A S oSl B s

pl ant menwmgadmwsmtw\vmt@rov(rase@ andafadl OWHetd) SmEAROATTINPNthé8RERF) and
productjon of influenza vacci ne candi dates or reagents conprised of

r econbVibbf an eNpressionaestor sieitablesfor g@@t?élnrgspobfmptl@efmpr@@ge ppadaicisntioan

functi ogen nol ecul ar. _pr ot ei t ruct.ur.es,

et udtaResgt et A RRRE 208 TR PR e BB e

pl ant ﬂﬂldr&n@tlohﬁ@ﬂﬁ ﬁ}q{rﬁﬁﬁlatt &aﬂééhpﬁ@i téntrol Qéhaénck](pmtaugﬁ@b@@ﬁ |\g dReedi ng
the HA of influenza subtype for exanple but not limted

Cal edoRPEyPbaRpry) fip fjrget symbreﬁs al'lvat /19 she palypucleatifie mmearfamceswb type

H5N1 / HIM Al Sol | sl / 31,200 H N
,(A/ Si nzgappo b@kﬁ@}?ﬁg%?%%%ﬁ%n Ur ripﬂ)g(ﬁg%t?) TREET a&‘%s PRI Sflgliﬁrlf) lof:1
( HSN1)inclid ettt Irr@Bdiateasly PPomakeOdt CHMONIITR ¢ S"(Mlgp%ﬁ{b%rlp(g}? d86h prioRfNEar of
Al Bri sbane/| 0/2007 (H3N2), A/ W sconsin/67/2005 ( H3N2) Equi ne/ Prague/ 56

( H7N7) bacBlowsyfs icali 38508 /t0mamost thage &3 and mﬂﬁiad’m;pr@aotex pné sthed prongoters

For  exgipiiat pBulprsap o) Brre BhFRRmP By Moty B AP oifra
4047) . expkddsion lveaﬁﬁtypi?cﬁllﬂr alsbREBtalBY rifoSOmE BindiRGite [f&oﬂ?a?f@iatlgﬂ hiftMfdnehird &Ci d

encoding the HA may, alternately, be expressed in a plant cell, OofF in a
pl ant . transeripfise) tefeinaler. dTemwestirraptipiallysinclydessapprdpeisiczsequdnges fov emplifying

transc rase. chain react

excanpt 2 PP RS on) T 3708 Br BRI sormtish S S Rt et v 201 99
(H N )mariketigen@s td’lpmi@lelar]ﬂlleﬂ@t&%@ Mt fHENR TR0 B fdriRihbstVdellY SuclPhs Ot her

i nfl uenza viruses e.g. A/California/04/09 (HN), A Brisbane/59/2007

(H N Hdi wreﬁrl%ﬁfﬁdupeﬁewmmswpw for eylvagyatigapl celtures5ar suslz ARlefragyclinaui /
1/ 200 94/ 2004 (H5N1), A/ Teal/Hong Kong/ WB12/ 97
(H6Nl)%r%§%&%ir%m%§r{aﬁ$fg§% 56’]’(H9N2) A Bri sbane/ 1 0/2007 (H3N2),

Al W s i nf.67/ 2005 ( H3N2 Al Equ ue/ 56 (H/N7

B/ Mal 385%/ Fooan VEr'e Bl it i P Bn 5da (0 Bpriom dements forerammie fan

i nf | udnpove thelsffickdy bweﬁss@udnr qrﬁésersigahlsean ﬁiwthQ?g %Amﬂl?tta%h'cgsoﬂ' ner s
specific for HA RNA “for exanple but not limted t6, human influenza A/ New
Cal ed@ﬁfia‘!ﬂ.@@ﬁ’@Qe‘ﬂWRWS) Ipisping chigs sforeramade, adranklatiam initidtionexoden and associated

Subty R e Rl R b b R RS B Bl oA AR 3 Widiomon

I'sl an S1RB8d4 Hq

(FBquﬁ)dA}/a{\uf et namruﬁ%"fﬁ’%@ﬁ i@%é‘dﬂaﬁ%ﬂ;ﬁ% %ﬂ %Wv@éef é‘%ﬁ?@tgh) Al Hong
Kong/ IIanslﬁ'ggna(l liontp)], sighaBrare betrrequllfbdZ GloRvever3 mcasesﬂwvh%m oahsa pdlopep?idesS (H3N2) ,
Al Equi ng/ Pr a%ff?e/ 56 H7Nm7&q l.aysi a/ 2506/ 2004, §¢{FI orida/ 4/ 2006 may be
used. SRAMESCRIFRCEPT ap ‘QF@ A5 IsefrdoeriaRsnays translatienal peial slenyls,

synt hesi zed usi ng net hods as woul d known to one of skill in the art.

[ 00233] The resulting cDNA copi es of hese genes may be cloned in a

sui t abl e expression vector as required by the host expression system
Exanpl es of appropriate expression vectors for plants are descri bed bel ow,
alternatively, bacul ovirus expression vector, for exanple, pFastBacl
(InVitrogen), resulting in pFastBacl -based pI asm ds, using known net hods,

and information provided by the manufacturer’ s instructions nay be used.
[00234] The pr esent |nvent| on |s further dr rect ed to a gene construct

o S T




| sl ands/ 3/ 2006 (H NI'), A/ Singapore/1/57 (H2N2), A/ Anhui/ 1/2005 (H5N1),

Al Vietnani | 194/ 2004 (H5N1), A/ Teal/Hong Kong/Ws12/97 (H6N1l), A/ Hong

Kong/ 1073W020(0k@db8y, A/ Bri sbane/ 10/2007 (H3N2), A/ W sceaTiaa2600/@0025
(H3N2), A Equi ne/ Prague/56 (H/N7), B/ Mal aysi a/ 2506/ 2004, B/ Fl ori da/ 4/ 2006.
Nucl ei ¢ gi d seqtrjénc,e_s .conprising a plastocyanin regulatory el ement and an
i nf | uelsRding anrdel @ initialion cedenie privided Jorsxprasponek the shimeric F@eemmppes. {Thes
known : ] . i S i ' nza
roomaol ich 1556, AR EBUERCE LA CHSE B PO UAOEPER Bl gL
when isefjlenenodiinterests Hxogendus tiaastriptiond glements and imeihii@ncoddhd San HecofarividK
cells) or en isolated froman infected subject. Non-limting exanpl es of
such dirgiRs Sathatyakand sypthehet ed herein, includi ng Exanpl e 18. Furt her nore,
as one of skill in the art would realize, additional variation may be
obser V8691 i Wesirddntheedhciendyeofeyptestiomiansbediutthemiacredised by tlesinshusimnng as

ddi ti | tati ti Duge t
var | atT RS AT e pEheyeleth e AseiRb gl LR
| nventims-oz| Bittese Vi RI98 )leMBYs RENIRAB] Vs 5ig r{lédn&@fﬁéﬁ? mgggl utin

I
provi ded that when expressed rn a host as describéd herein, e 1 nfluenza
hemagglusteinagid (svsh as Wivectof) 0t 38¢od8e thedr(@ polypemdeemtlsdeamde oomeenaddstional

b t i.ned usi f . | . sof t K .
Che artInFF T G AP A Bo pRbiZa GRRCSsipr ork eBcaniae Mol (22)
10881-3L@BWAdn inodSQAURRLRosTBIL. t@n@élh&%@x@%@?ﬂdé%ggf\ﬂ%gédﬂeh@e@'iﬁélﬁ&es d

di fferences between the sequences determn e’ structure o
hemaggipigeanaiinsleimsniich as b Miterd Adtadhimére RefgiongbrMESR abea kindlan epigefrichi ghl y

conser yed. \Wen lutini.n structures are ri nposed, .a hi.gh degree of
st r uctUFEF chhs §&§‘§ % Rt ?%Bgm & %‘Flﬁﬁﬁﬁl’gﬁfgﬁrﬁlgnp@@ ﬁﬂé@ﬁ%llg Otte ¢

CONS erYABiABcTinS] PS8 Megh 1 ugw; | i in
some positions (seg'? for 1e§</(glpﬁ12)f)@ gﬂlgﬁgﬁt%rm&rwgwt@%gg%&%nsggb#%%em
69: 5310 ediata theaanchetgadf 2065t DN géquescenth themmdgk wiairiv, penaatingdlsomatin

wel | cgnserved., f.or exaggl e: tfr uctural domains: The HAO polyprotein is

cl eavgoR §ompiny s extand, parvards frgmm fhe hetespehspmatinporgs. (Khie, [contain
conpr i givBviduk @ [ I - omai n
(D) T R R L O P hole RO B R (B REARL LR AET™ P
HA2 s ubvgrallt higimp/&lcentehte and€dasacredondsatingoontthelstand Thdemiiono bpagence. A
"tail',. region éi nfernal to éjge meggrane envel ope) is al so present. Each

hemagdPTP PRIt ¥ €Btyrasidat may; beRong fo sfEmdisprarationd pyd manincledsi apse-or
donmi i j . . in.ns_ centai,n the
S T R T P A

The quampletAT-aicH sppsnté motifrhavhdeanisseciated dritﬁMARrHégudhﬁest: g ahsnehdxes t hat

P e SO A A AA R the Trhom T BT Rg WHD. LR aevid st mot AL A BAGT

X ( . . . . 4 thei
o ot oaT AT AT B, B (R A P S g RO B R RE (s BRG ( Ne!T
(Sci enedeBers (RESNISERNG EXGHIMNY N Y3 br Dessophita @GN BegvATTaR TNKRYde | RVZ,

| RVX, 1 RVT, | | RUY, 1RU7, ayailable fromthe Protein Data Bank (Bernman
et al éxfﬁ@%ary %@U@F?WF &F%HHY’B?I b1 Hﬂ‘;‘sh@: BB pateprppligation ner §§0700Y 89, asni ¢
tail i e in&hatd td, N ¢ . 1 el t rved
oS 1 e o 0O 5 hh S BB PR B

post - trefaresicey i Additionab MARcaquennes th@iG:24 0F uded to@nhanicd expressidn ofw nseldioheidat ed

Gt ai Moo PLFQ hebpepRn el sbisket Paeymenrialt M ARy dal WP heMAga -
strai 58, ARYMMHRpk-29700RYEked th@iftt 4,90, RfuPE IR M7 747 bEBT @%M'e{f b

subsequently form VLPs is maintained. The present | nvention, erefore,

pr ovi Bhok Azcénsivadgdsu EAd283 GhyiDd 00 46D ADEOG U6 €1 071861 aamilbl 1966 1A¢i d
encodin . h | utini ino acid sequence, that fornms VLPs in a plant,
and | FEPEEEE Nt o hUEKTER P el ariresiog sen dether Rmodalteddwerissling

[ 00243]MAi jok | QP(;@FH!E : (Atd on. fhis
figure sh%ﬁgprgg%dsgﬁgﬁlgéggﬁ%@%& seq%lggélgﬁ%g%é@%%wg g?llg of the
f ol | ovesitpdhiMnativedVIAR seqlitimas Calindedsira 3@td8ion bf NG fetnwepdescdybeSEQ | D NO
33), A/ Brisbane/59/2007 (HN) (SEQ IB3NO 48), A/ Solonon |slands/3/2006
(HN) (SEQ 1D NG 49) andSEQ ID NGO 9. Xl (position 3) is Aor V;, X2
(position 52) is Dor N, X3 (position 90) is Kor R X4 (position 99) is K
or T; X5 (position 111) is Y or H X6 (position 145) is V or T; X7
(position 154) is E or K, X8 (position 161) is Ror K, X9 (position 181) is
Vo A XO(position 203) is Dor N, XI 1 (position 205) is Ror K, Xi12
(position 210) is T or K, X13 (position 225) is Ror K, X4 (position 268)

o PN - — o NN PN




101 150 75 NPENGICYPG YFADYEELRE QLSSVSSFER FEI FPKESSW PNHTVTGVSA 9
NPENGTCYPG YFADYEELRE QLSSVSSFER FEI FPKESSW PNHTVTGVSA 48 NPENGTCYPG
HFADYEEL REOQLBBNGBFER FEI FPKESSW PNHTVTGVSA 49 NPENGTCYPGT AR (RIE
QLSSVSSFER FEI FPKESSW PNHTTTGVSA 76 Consensus npengtcypg xfadyeelre
gl ssvssfer_feifpkessw pnhtxtgvsa 151 200 75 SCSHNGKSSF YRNLLW.TGK.
NGL YPNASRITANNCEIRENE SoUNanorHRPRADs SOt sNaKele msBe SRR STAKanNdARPRIRKkS

VL VPR HS SR G P NP RE e S Ve e 76

Cons engansmats ey xs SMARS¢anvll (Levkitskg ley gin| Bibimfoymankekey$2-5920g 909p i c&ain 250 75
| GNQRAL YHT,. ENAYVSWWSS HYSRRFTPEI AKRPKVRDQE GRI NYYWILL 9 | GNQRALYHT
ENAYVSIRESSimerisrthe pEA R Axmtiedrgsdite grimmsivated) dptortmpimpsheatim thasewvisnaeleic

HYSRKFE, . | YHK HY SRKETPEI
AKRPIVEEEE G SR TS S5 R Reprtc&Reroig et R e SR el s
| gx qx aViAR isenydired o6 ah&ﬁdr%t%ﬁﬂ@lbic&iéfﬂé&ﬁﬁ@ra iahil Yivdah lop#&dal §QBinf&xrate
EPGDTI | FEA NG\LI APWYA FALSRGFGSG | | TSNAPMDE CDAKCQTPQG 9 EPGDTI |

NGNLI Apifly fheliF spelreaad | TSNAPVDE CDAKCQTPQG 48 EPGDTI | FEA NGNLI APRYA
FALSRGFGSG | | NSNAPMDK CDAKCQTPQG 49 EPGDTI | FEA NGNLI APRYA FALSRGFGSG

| 1 NSNABKOE Mpﬁ@eﬁﬁrd&lﬁﬁﬁﬁ‘iﬂn@&qida wtCTRIRIrdin &Sk Enlthaty BF b TRPEER

307 390 AR BRF PSR RARBRRI RUT, SELPRTES 1lcafctar o
Al NSS Y, :

VHPVTI o B A P T s SR SRRy Bt B e
KYVRSAKIeRMVIgieculdr RNb g 1 QBRBbHaRAY Mdruhl, Bitedl, GORNvIIGATarKbrYIRIChSKRED | ;
rgg%%g%c’ﬁ%e%%ﬁééﬁ% I%(o@rg(}sc%@s,ui Alu %sl g,f ﬁN v%Févtl geﬁﬁh}KvasaKl rg?N\étgﬁG r #l ps
ACH EC G R BT L e SRETOA N T PRy et e

MVDGWQ¥ e HNEQQGSBY b DB TCNAE Y REbIOIKY NEMIo [t 6l aBid [YdIRMth &d. AVTTER¥ASEas,
VCAT AD SQHRXHRQW TTTNPLI RHE Consensus ad | eggwmt G nmivdgwyg%hh qneggsgyAa
d@s?ﬁg&% gi TNkvnsvi 401 450 75 EKMNTQFTAV GKEFNKLERR MENLNKKVDD GFLDI WI'YNA
ELLVLLENER 9 EKMNTQFTAV GKEFNKLERR MENLNKKVDD GFLDI WI'YNA ELLVLLENER 48
EKVNTQET Al Texammlpy rrc eigraqidadkatmead ahimgyiaG mlolywe piiiE Rrel@ pEkMNaORT SEQ

SEQAAETIRT A ARSI A AR DL BT G 40 DY RRFBIOBBS AR By fhand
of xdi v@mﬁeiﬁg\%@gﬁﬁ@&e@ﬁé@@&w&edTﬁaﬁld ¥ HheMad T BSdbs | {¥Gvered

CFEFYHKCNN E GT 9 TLDFHDSNVK NLYEKVKSQL KNNAKEI G\@CF YHKCNR
ECVES\AR@E of & SH. Br-Dsebeovniny EKVK 3 diinndkiii GrGsegmBros o s BRVERARNGT 49

TLDFH NL YEKVKSQL .KNNAKEI GNG CFEFYHKCND VKNGT 76 .Tl. GTHPSSSA
G RNDL T DR BT e D5 & AT o RErRRSHO oY Lok of Sl iR ieor Ging
cf eFy ipoallgcimevkRE ackPiarhaf Mﬂ@@&%%&h@@{ffmg thhM D EVASS
LVLLVSLGAI YDYPKYSEES KLNREKI DGV KLES LAl YSTVASS "LVLLVSLGAI

YDYPKYSEES Rb.NRER) DOV | KENENPFOf theatug BTN dSS: amvinb vsid@adiduks. TDyPEMBEES

KLNRE | YST LVILLLYSLGAI 76 Consensu d ees

I nr ok oy e IRB S ) B OREe sty cdipoBls e Sl A Tem o o
SFWMCSINGBEs 93CR) 63 evé B 9SISOBESqueRdRl i@intdp BRMIVBSNGRedfXIR GhdefQobPBy B34S
sfvwmsgg%glsigcg ci The consensus sequence indicates in upper case |letters

ani no ° rthtghepolynuclentide saqusnces eaeedingbed@ paspentidas, chower case

l ett i nali ] j f . jorit f th
sequonahahie K10 ik ReSATIR ) el GAR A cqrlfic Bod a0y Tne of
or ) ST ot Ut B R S Ll
posi t igRRpdplide AWp cRotifle Qé%uyﬁce)a(, %Ffopﬁﬁgﬁ%pg'aﬁ_%ﬁ hl%_l@@?ﬁg? eﬁéeis.%or N, X

at position 90 is or R X at position 9 osition 111 is
any ormgeneshl, vaobe exprdssed ipisang olthe tidfilarsy hetyeantheabqiénods, dthedwisd reff@gddttoon
157 is K or %Oé aé p%sition;élGZ is.Ror K X at position 182 is V or A X
at podf LTBINFoECRILLY N SEugHLe idertity s Seayently spegsurgd m grmxol pereggntagsddentisn 210
is T @br fnil¥rifh; tAORidht ' re’si Il |

@br dhildrifilh); RO gthlepﬂlegjsgﬁ:iefslt%igé (;?é Iﬁl?gre;&lﬁﬁlalpé}@ kifd ﬁﬁn%g)%trlhétuﬁs g?t}%two

del etion; X at "position 4 at position
24




[ 00243] As anot her exanple of such variation, a sequence alignnent and
consensus sequence for HA of A/ Anhui/1/2005 (H5N1) (SEQ ID NO 55),

Al Vi et narwO 20040020304 (HS5N1) and A/ I ndonesi a/ 5/ 2006 ( HSNPLT(CRE@9D10¥D:  10)
is showmn below in Table 4. Table 4: Sequence alignnent and consensus
sequence for HA of selected HHN strains SEQ ID NO. Sequence 1 50 io

MVEKi VLISeawgneess) kspeiel theavprnamEagip privERNTUR iresA v BB B0 AEX (1L LFAI

| ol ot B e A e A e ekt R e s e
QVDT I MndMN¥seMBTHARRY ihiits D a ¢Ritheid HGT btk %dﬂ bl LD dE DM MeMEdsGdin RADEFI NVP

EWBYI VEKAN 56 KTHNGKLCDL DGVKPLILRD CSVAGW. MCDEFI NVP' EWBYI VEKAN 55
KTHNGICS! asoadpiunirpo tavinoacidaielstivmprddiigns pyapstimrans s v B menethelgyaNG<L CDL

ProverT R TR e ok e e R sl et e e

LSRI N | PKSSWES, HEASLGVSSA 55 . PANDLCYPGN FNDYEELKHL L SRI NHFEKI
Ql PKQ@%‘D &S& AR, sequense AsnEORER veltsperndythe sk \L(M#E'rilpf‘%gfﬂfpkssvxsd

HEAS PV] GSPSER | | KKSY,
LV rHRBATaR e e A RN A R et P PR o s
CPYQGTIOSE PN KiKNWNTYEHTUKRSY. BRTNGEBUL| 1 97WGHIdHENRAd Shape 0516 7CRYH G pSFF

N R B R R 29 I S
SRR L S S I T

TRSKVNG@Ee GRbAEFOIIL DK, Bid€enits DdRNRA ddnESta b Adqente KliMitkERIPA thods

VKSELEYGNC KCOTP 56 PNDAI NFESN, GNFI APEYAY Kl VKKGDST|I INMKSELEYGNC
N RO PRI PRSI AFHioas! ERE NG RvicH PRI BRIy oo Tont BBOT A v
350 10

NSV ek T i S R e R
HPLTI GERi¢ fylVRRINRIbbIagT G IRNRRORT NRIRKBRG:SS, BH) NSSMRR-MterhRL o GRORK

YVKSNKLVLA TG PLRE RRRK. RG.FG Consensus | NSSMPFHNI HPLTI GECPK
YVKSNrIOORectpgy v REYeppi@REsEragrams ddastm blasincHastaghl :

sx. A
HHSNE : WWGY, HHSN
nnokeSr o B AR R et A N B e e Ut iy R bk R b
| DGVT NkHhsie Go iseinsauset Al AGFI EGGW QGWDGWYGY HHSNEQGSGY AADKESTQKA | DGVTNKVNS
401 450 10 || DKMNTQFE AVGREFNNLE RRI ENLNKKM EDGFLDVWY NAELLVLMEN 56
|| DKMl‘:ﬂMI?]E AXSar&riiNefa JRRbENML DM Vi e eV AEN iR el 4 QFE
AVGREFNNLE RRI ENLNKKM EDGFLDVWIY NAELLVLVEN Consensus | I DKIMNT AVGREFNNLE
RRI ENLhkRNiZEDEHE Do YinNIBE ateth &/Eud Bces 50 the 0o EaTle DRdBN LY HiNirY Bivigent the

NGCPER RO PR B AN S8 TP FOARE JRRESTISK PR PR HENRRIEOE REETER YK
DNEGVI%SM%}{C%@ﬁaﬂéhtsanﬁ%Ié&lﬁé&-ik\'um}ﬂd}@%len%&W?WAEEE%AWE%S

RN 501 550 10° GTYNYPQYSE EARLKREEI S GVKLESI | MVA 56
GTYDYPQYERizEiRL eREE s GRS iGpyrtioh LB HNSTMNGIinke At MVAl iy GINDYRQYHon

S ETF AR Tl S S bRl =
GL SL\WHSBHEZ 1Rl id a6t s&uShoWVCONGerah QR femfeRRSR b3 bR S HGRN G foihR! C

The consensus sequence indicates in upper case |lettérs amno acids conmon
to al Istreegfhéerpecialy the N singfoatMel pomdeniraiinn) obtherhybedizatiat bffes wilidi cat e

B R R A e B I IR e
sy mbolGefetadlyastyingdit cohdifioy ard selbdi€d ®YBERDout’s ICSto@0YC WnGer@haNhe therfidal E B OF
Z, X at position 102 is any of T, Vor A, Xt position 110 is any of S, D

or N; melang peist (Fnddorithe spesifimsequéncs at Kdefined. iofio §Rengith Tinkpkbdhe Ti,lib thet r at ed
and d I | i.gn ts.and consensus,.s ences, a nonlimting exanpl es
SR N S T S R ST S S

var | ObsbRabacoEErfecd niallhell PYSHR! ICORdfifdhs FIRuBRULE! AtRidOidkER 1D @
plant.[00245] A nucleic acid encoding an am no aci equence nmay be easily
det er spkulation of sthiagensiksesn bo fowc for arample aini Shrer eokkaran Moteculue Gioiing: A
Provi sion of an am no acid sequence, therefore, teaches the degenerate
nucl ei ¢ acid sequences that encode it,gThe present invention, therefore,
provi des for a nucleic acid sequence encodi ng the hemaggl utinin of those

i nfluenza strains and subtypes di sclosed herein (e.g. A/California/04/09

(HNI'), A/ New Cal edoni a/ 20/99 (H N ) A/l ndonesi a/ 5/ 2006 (H5N1),
Al chi cken/ New Yor k/ 1995, A/herring gull/DE/ 677/ 88

3]




(H2N8) , A/ Texas/ 32/2003, A/ mallard/ MV 33/00, A duck/ Shanghai/1/2000,

Al northern pintail/TX/ 828 189/02, A/ Turkey/Ontario/ 61 18/ 68(H3N4),

Al shovel ewOlzoemo&B4/ 03, A/ chi cken/ Ger many/ N 1949( HLON7) PCT/CA2009/001021

Al duck/ Engl and/ 56(H 1N6), A/ duck/Al berta/60/76(HL2N5),

A cul Ié Maryl and/ 704/ 77(H1 3N6), A/ Mallard/ Gurjev/ 263/ 82

A duckligesetonr Mannaal; Celd Sommedarbord aborbary Raesadldold Springilsskas/ BY92001 6N\3) |

B/ Lee/ - : | : | NI . B I.: e 007
CH ) R SN RRRRARRR A Rt S PR IR P el Ny Bl RARB o

A W s cloatsbirato6y 7T sdifiguésHaNEipcheddibey aysMaledbRPB2E, ERleiHeoStidaded 008!, NY,

Al Si ngad)or e/ 1/ 57 (H2N2), A/ Anhui/ 1/2005 (HS5N1), A/ Vietnam | 194/2004

( H5N1) 1994rend hyspbsl gkeh oYheer Hrofarplsimdlelscula Biglaghed redagiobn Blqyé Npps, Inc.,

A Hongggyag/ 1 073/99 (HON2)), as well as the degerenate sequences that
encode the above hemaggl utinins. [00246] Further, an am no acid sequence

encod nucl ei ¢ id m e,easil.y.determ ned, ,as the codan. or codons
For  eadRo b et aftbe Rriseat ARIGHR Sringn® Gondiorts Ehcobiirss RngHsRS: o,
t eachegmdePwalbh Ty bAGiZti GEFHEHNS 08AGFEBEreRY 1dst thald P8 MGk M wihahef or e,
provides for amno acid sequenhces of the hemagglutinin of those influenza

st r ai nybaidizasobmpbessledinddhe teget equenee. t 19osrgedi suddbed” trerte broken dpwn into

Al Cal i for.ni;a/,04/,09. (H N A/ New Cal. edpni a/ 20/.99 (H N ).A/ l.ndonesi a/ 5/ 2006
(o) P B PR R DS Pt TR AR Guer] it SRRl

Al Texag; ) I i n
B nt a1 e TR o pldes R ot e R RORAn 350 hers RALAAEK
Al s hoveilengt hybndi@saonditionAd £ fmedkiem/s@Garganeyy/a thadOdndbd Whjch molecules with

ﬁ// gjuf %f%}%%?fgﬂé"?o%jﬁgﬁpgﬁﬂlg%gﬁﬁ%% %[:cglfd?gloﬂlng g H%lélglg%i’?gency” are those under
A ducky,miea SE@Rleh&ds30i Sdrd fidp &‘@"%m@ﬁﬁ&ﬁ%ﬂ?@f@&tﬂ%l t’éoﬁﬁgﬂ%?/&l‘%? ERNS)

B/ Lee/ 40, C/ Johannesburg/ 66, A/ PuertoRico | i sban /2007
( H NI )strirge8oy darethdss luadetswidtlz S@mietdds Midh, méve Bhansdla meisth@icR 0QH noH3N2)dize. In

A W sconsi n/ 67{ 2005, ( 2),. B/ Mal aysi a/l 2506/ 2004, . .B/ Fl oy i da/ 4/ 2006,

A S ngcé’ﬁ‘irP%t/ni‘FG’F %%E%%Aﬁﬁ wpder Zawrlelgmqy)@nwlwwal&é? thope ayithgpuch

( H5N1)j. {g]lélﬁ,ll;%) j N7

A I—bngﬁ%g%ﬁﬁii%é%gg? ﬁg%)sg%egg% "Sfﬁén %&ﬁé%%gé%%%ﬂéb@cﬁefwr omt he
pl asmeacnd ntb valigth¢ebere heamdestdod thatdhd=vagione varggnts dfatvefety scidd@at drpi d
conposition of the VLPs reflects their origin. The VLPs produced according
to t heN5PERased &’Yn 3@?1%1156195‘88 ﬁ‘ffrqbi%tqubﬁfhzﬁ featdpastpp ef §ﬁ@r‘1%o]ﬂ@5't e 0ot

subty { nf < ¥l : ived lipids. Plant |ipids can
sti rrulogjt’ggé%@é??ﬁ@gﬁggﬁg%ﬁglaﬁg&é%@ﬁ%(lae%gﬂfé i mune response i nduced.

Pl ant nenbranes are nmade of |ipids, phosphatidylcholine (PC) and

phos p METHORS KPR ARUHINGPEHIMERICR $ ANHGENICRQLBBRBRATHIES i pi ds,

saponi ns, and phytosterols. Additionally, lipid rafts are also found in

pl ant [076} MBhaehileAOES pol{feptdesidisylexde Kadeitarahedabéd ehatwii cgablisAe®! i pi ds
and sterols. | ants, .a variety of phytosterols are known to occur,

i ncl ud?rﬂbﬂdgquggﬂh £ SXlessian uskpusy w&iomqﬁreﬁ@@bipa@m?té@sePtﬁce@ms mfﬁcielsttter 3|
Mo : 122004 C i i Di
Con b2t Gk sl @ 6k cu 0 id B e\ altbte, Btk o3 o8 XiRBRL e

ant i genitep absentiddgtionel drsl SpARES Melallk eredenddéd hegeifBdlbw. and nmacr ophages and
other cells including B and T Iynphocytes in the thymus and liver (Tsuji
M. 2Q08)] KddoniBmE€Hh@SicALids Mak bdodE ahy ¥f Sk RhinfrictiG f8VOntigens described,

hi stoconpatibility conplex (MJIC) nol ecul es of class | and tf%el r roleis to
pr eserfboys. pEell asibyt aeitlingigadsto) e RKImplaty rucidigacidstepidsented bT SEQ IsNOsiIon

tivati;qn, N | Ls. activate jnnate i nu | h as, NK cell d
onar % Pl S b 2O s VOB LRI Bopéuud, b "
ant i betictippedH6h,NEpoBorse eiaddttran fetibs, -Caﬂ&%@i})scp‘hg%%{eg Yatdh, RRBS! €r ol s

may be found in a plasma nmenbrane - the speci nt may vary
dependiangfeetion ansl the &ike.alepengdingwin theaalictioronbvectons ariddntst cadlsour ces or  pat hogen
state, to nane a few factors. Cenerally, beta-sitosterol is the nost
abundant phytosterol. [00250] The phytosterols present in an influenza VLP
conplexed with a lipid bilayer, such as an pl asma-nenbrane derived envel ope
may provide for an advantageous vacci pg conposition. Wthout w shing to be
bound by theory, plant-mde VLPs conplexed with a lipid bilayer, such as a
pl asma- nenbr ane derived envel ope, may induce a stronger inmmune reaction
than VLPs nmade in other expression systens, and may be simlar to the

i mmune reaction induced by |live or attenuated whole virus vaccines. [00251]
Therefore, in some enbodi nents, the invention provides for a VLP conpl exed
with a plant-derived lipid bilayer. In some enbodi ments the pl ant-derived

o T o o o Y " —~ P 1




[ 00255] Therefore the present invention also includes VLP' s conprising HA
Pﬁ\/i ng nodi fig}? l‘;:gl %/Cﬁ?sl' [ 00256] mt hout }[M:Shi_ n? t?hbe. bound by theoryb

e presaewoeomioopddan gl ycans on may stinul ate thePCEraaeoymwsponse by
pronoting the binding of HA by antigen presenting cells. Stinulation of the
i mmune,_respanse ysing. pl ant N glycan has been proposed by Saint-Jqre- Dupas
et al.lof gﬁoﬁys’f cells %h%gw&@@ ,rerm%He?@hFlwae iFE’rP(SYPe’PEée'%@dW%E“a%%ﬁ%geous
for t f [ : [ 3 ' ] of VLP
when conpSrae PR dtfosJR, 108 ep RIDS IS IR ISR AR BloErl) |
r egi ontigst ¢elbgsiichtas y celi, aavell'asaumepous ok &y btid lost selbpmoludmgrfangdl ¢ag.ofeast,
nucl ei ¢ aci g, typically, but not always, upstream of the protein caqding
regi orsUsh & M@{OWWWW%@Q&%%%@@W willsniapecrellsoplartgslls.andpot h DNA
I I e 2 S
expr estsamsduat], trii:&f(gﬁre,d odfrahste@edsihito hdst @fly) fot eiaynlﬂé,mm Vedi®y sith asapabl e of

medi ati ng organ specificity, or controlling devel gpnental or tenporal gene
act i vaPiPEFFsion veptogufadescyibed ahayis: the vestaris anqsk bimielly adlaspedtbyt suchrecioronot er

el ene SIS b t tiVi e .hat ] | ble
T oo BNt AR A Sl BT Fhadf chd Totmel TR PRt e BieGy
act i viingluderdiaceesiahediaf suck as Eged/aSpeyroplyeeaidsSanohdlRISAinpium) Alngandeligcer s.

ion", as used herein, also includes elenents that are active

"Regul atory re £ T €] ;
fol l omqg a%/ S%f%@fqub?ﬁrewﬂ&e&ﬁ% wastoris pid Negrasparaeirasiusinseri celipgh as e

Dene PSRRI IEERAR-d FOBLRL ARRmARH LIAITERL #3058 ARO°BAR ek

transl ati cri onal repressors, upstream activating”’
sequen®Bsor Bovdesmiignomes tpdduit kellsy ird@idemgal pandedls, shever al of these latter

el ements may be | ocated proximal to the coding region. [00258] In the
cont exo79f The Bostbaf Af e RuithrR8 it &iventi GAVh RSO &li£ RAIfed 2 a ftsl%gﬁbt@tf&f y
region" typically refers to a sequence of DNA, wusually, but ng ways,
upst r eapEVEEY promotdrs selsdiingtrasiuranots, of anspliying thainsdrteggoégnueledtde cont r ol s

th i f t I. i b i di he, it f RNA
ol y et A aaT B bl fotiithsr SRh 88 st D Al i SR SUAPE ot o
parti cpreibusly uSed WRHENEHOst ¢dll defected BepRESHAT é?ﬂ%itll%tar?gaﬂaﬁtr to Qhkfsjegﬁflfeqqn

sequences, located within introns, or 3' of the sequente may al's
cont r i thaed and in the referancet ¢ited hefeimyipeleding,ag. ofreshnep d1 999) Cabturrofofniinat er est .

An ex e a requl atory el enent that provides for_the recognition for
RNA p@m&ﬁwﬁi&w&ﬁ@? ah. WAeY ohiss. Nevexethasd, the {q?%rﬁwﬁ at a
parti Cifedlth&bin® HxPrelsiBh ?f&fu@fs c%k@%%)@&ing'\@ﬁfe’nu@}ék s e in%’ﬂ‘tg)rnycgh lafso

pronoter el ements contain a TAT conserved nucleic acl d sequence
conpr i Beeptodiced de nos-anienah nells sughasiplasts nyeakte inigl datta e agphihe $ikes rahdditigi fouat ed

: | o . e A yusl
ol et 3T AR BRSSP FUIBRE R Be 1o oRa et 619%he
I ni ti ah@CAf add BBSRIdMukOm LiggidW8klenRIoRE ﬁ?{)eg%g%@w XSl ORIy .(as

| i sted above) that nodify gene expression. | There are séveral types
of redotmbegynd &§ilbps(eds)r(dPDiManttetls FissueandaPreand Eubiinep Femtaaidntal Mghodat ed,

i nduci titugive. r.e at.ory. ion that is vel o nt aj |

regul a%ﬂéﬁgg%lr“&g@%w% %prgr}ggr-‘sze]r]]ag r‘éﬂilrlﬁél%‘i%ﬁ%g@% Or@ 3%695&%&%@5 436%)

cont r ofhe H&nddobk ¥AMEEoBIoldYidh] MRITIAI1999F OROPr&s, BdSTURSH, AfL.an organ at
specific times during the developnent ‘of that organ or tissue. However,
sonme 1ege ahYateFiSly_fRfhs! Qﬁﬁmﬁé&f@ﬁ%&gﬁm&E&L Lah Eee&wc?etdecfégendi g upon the .
maypreferentially bé active wthin certaln organs or tissues ar eciftic
devel opearealeddorie sxprebeey praductl Bar cremplet when largeaquaatigdsagnmilylebtide or
regula}Ied m?nﬂer, or at egtba%gl | evel ip other organs or tissues within the
pl ant EAEMEf thergpbarsngededrfoy § é’&@l@ﬁ%f’ apibpdigs| vaetgrs, whigh dspd higholevelx anpl e
seespeghd (r=Toll ki t [ r n he

cr ol faPt o ot A Anplets o realiiChiRed i BRI, BE AR ucB Vb oo,

Bi | odencludd, bat are nbOBrhjtedPta miul@Rinttidhl £1203: A3fhg adhexpresidheebforskuch as

| eaf ﬁﬁg@tgb‘ﬁr l%:_]?rmt er includes the plastocyanin pronoter (Figure Ib; US

7, 125 HAGESGRITCh (Stetagene)k Bowhich dheradingseayernice pEingeiess) .2 | apolsolcigetidernduci bl e
regulatory region is one that is capable of directly or indirectly
activating transcription of one or norng DNA sequences or genes in response
to an inducer. In the absence of an inducer the DNA sequences or genes wl|
not be transcribed. Typically the protein factor that binds specifically to
an inducible regulatory region to activate transcription may be present in
an inactive form which is then directly or indirectly converted to the
active formby the inducer. However, the protein factor nay al so be absent.
The inducer can be a chem cal agent such as a protein, netabolite, growth

. o o o o o o




abundance is often observed. Constitutive regulatory el enents may be
coupled with other sequences to further enhance the transcription and/or

t ransl at iwo 20fo/tob7nucl eoti de sequence to which they ar eCopanenyooel2y

| i nked. For exanple, the CWPV-HT system (Sai nsbury et al, 2008, PIant
Physi ol o 148: 1212-1218) is derived fromthe untransl ated regi ops of the
mmegthﬁgivgpeowr crg vartan a8 hapsd mie gl;{ YERIREHEBAME MY HSeqreIGES BF thehe
associ a?ﬁi%g—tgl%ﬁhﬁgra%%ﬂ&? ﬁﬁﬁaden%%@talonﬁ)e anfl3hd Yfbsequbnd PrelRAN offldgl. the

nucleic acid or amno acid sequence Is naturally occurring, or "wild type".

][ 002 6:§al®|yos'i(tape pmdrmiagyt data:lm'edlly attiviedermegatectdshiase fdsﬁ)ng?otgim pvegeg¥aces,
o t hor ke Sele (PO ol Chem 2805505 STk T Velumaeovameamnon il The

medi atygieh He JRHBlIEMIAN BhBERER i@ﬁgag@dsﬁli Rine wgﬁ gih%ttﬁ'i&%%oaﬂd?ﬂe RpReratively

| i nked sequences may, for exanple, “be nediate y proteimnis that 1nteract

with t raf lvel y LN e 00264] The ane or nore tham one
il edOS L PSRt ER o STUTDF Gl 75 ey BT P ey S

sui t abdoastitueing oniddiciblRairomstety ok hoAIFRE H0)or  leohdlEXiENe 8 PEEY A BEusear
constructs, or vectors of the present invention. Exanples of suitable hosts

i ncl uder Prguctigreotibe desing expression prgdieisl Ferraviews.gige Bergsr.uisubelantdalesga,

canol g; i . j | cot iaRq . | fal fas. t at inseng,
cano! Syl o7, 1947 gl Mo A9RGB Ll RoCFBRS

[ 0026 5dxpild3sionRestéxhs, TREI8diGR bOBI PlEsntie BRd VigaldRR&t Jysehss, &n BehgilRe@sent

i nvention can further conprise a 3' untranslated region. A 3 untransl ated

regi onoBef eAhobtellN@bpially eRoeh & i%gﬂ)ﬁit R aRANE @&sﬁﬁ%ﬁﬂé ink&add
contai ns ‘a pol yadenyl ati on” si gnal and any ot her reguF tory si gnaIs capabl e
of ef fsequinegs orRNArpress thesikpgssed pyetaim ivtipr desgedfashidhe Spal yaddeyliatsiadnhesi gnal
isusually.ch cterized by .effecting the addition of polyadenylic acid

trac ksprf’%mtll’i‘gf & '@H&reo‘?(’t?%@twtlb‘i"g@&?% as ‘P%li %éénﬂﬁtﬁ’f/%‘ﬁn’sqa&ﬁa‘%auﬁpe
comoidpy RbZ8RidY; SE5 e PRkt- : po ga!wiigrm 5
AATAAA- 3'81!S al % hougjhﬂ)\llda%)rﬁiog?iﬁ%ﬁiﬁar e ngg&{ﬁggiamp%gggsg% I(régr e o@@’tvﬁlfélglca:hi meric
genet ideavesns pragutser ffrmt it pmewenformmfeind proteic or edasplé, bylafdsn protedse) is
enhancers ither tranglation or transcription enhancers, as be

r equi roéjalphﬁlﬁ'egeéﬁgﬂﬁgﬁ’& W@Ifixbﬂéth%ti’gst\ﬁélll'l Bkﬁﬁ%mﬁloét Cp?@? §'t‘fr}i’sass3ggff\59§=i n the
art, angocaRrk d Vet datil | .. The
1 T o o N R0 PR oMo A e T RRRE R
sequermoechapisasgorr Rich paststiasiationad facti Videseatd cae bs ehesen t@ensuBOR6GHrrdian- 1 i mi ti ng
exanpl es .gf Sui tnﬁbl e 3. regi ons a({ eﬁi ge 3' trapscribed non-transl ated

r egi onROUGRMIANANIProcesdng QhksytERduSrd. dP1GHRI PrefeIAgr obact eri um t unor i nduci ng

(Ti) plasmd qenes, such as the nopaline synthase (Nos gene) and pl ant
genes [883h By lengstesmy highrvidd oredyetipn of resombjsans shimdris oaplypeptisierentodsd t he

i bul - i b I RUB| SCO, US. 4,962 . Whi [
| ncor o bt BR R RA GRS nille B 2R B SRS b PP Ol ey
pl ast aejldinies whidhr sy oxpréfRuashimate FGawlybepiRde it dused iRGOMEAbALEH ubiapei n
by reference). An exanple of a plastocyanin pronoter is described in US
7, 125 SEPESHQH Weﬁowgﬂpﬁl&Wm@pdﬂr@ﬁm@nw}r}eb@cam@n eF elogpEnqUEGRBEpsigE elgmsatsi bed
h i | Sl ith d that
o ci By R ap ATk, MR AIEE [ BHEREE b slor PR AR M to i e

expr eder ba.day¥ irhanignrivhsdinediattefdre thguneswichel @9 sdlectiat hadiiTeTHe RirpdseFr €am
e by attachnment to the nucl ear

I I f h het i
rat 1 A0SRl BTEKE 0 g nES presaicn iy SestoBNpiserergneliope £roytrarhe
t l.atd ; 3 ' b d i at
St 1 onger R RS SR By RSB B LRI AR o BT ©

t r ansfgoouBdrpblniesofkiably ttdnsformps tellcdad befprdlifbmtddnipipttisoie diird@chnighdier
mani pul ated to i nclude plant sel ectable markers. Useful selectable nmarkers

p ! Use . bl e
i ncl udBPORsHIgdS thacall typeHaw celly transiqraed with a wucksie asié anepdingechimerin FG

oL A FTB By ORI o PRI, o PRI o B BRSPS

Si m | ahd gncoded prvwsn froaveddi audtufeQr production of a conpound identifiable by
col our change such as GUS (beta-gl ucuronidase), or |um nescence, such as

| uci ferase or GFP, may be used. [0026%R Al so considered part of this
invention are transgenic plants, plant cells or seeds containing the
chimeric gene construct of the present invention. Methods of regenerating
whol epl ants fromplant cells are also known in the art. In general,
transforned plant cells are cultured in an appropriate medium which may
contain selective agents such as antibiotics, where selectable markers are
used to facilitate identification of transfornmed plant cells. Once callus

o 4= o - . o,




may conprise intracellular plant conponents, extracellular plant
conponents, liquid or solid extracts of plants, or a conbination thereof.
Furt her, wbanto/avedsrer nay conprise plants, plant cells, pcirasweymmid2i qui d
extract, or a conbination thereof, from pl ant | eaves, stens, fruit, roots
or a conbj nati on thereof. Pl ant mat t er 5 r| se a Eﬁant or port| on

t Iher ed8thhi kallavgsg FfélﬁSdl%‘éCHSQﬁi} iteblg hogt cgHying e é@é’ﬁhg d)est cells ot i on 01;] a
B' 22: E{r@? é)l&l g?éérlllgfeng f %e% Cpr?mt’é? Y] l[ld éeEl bg%g@] iﬁat(é\%?taggw ttgg]ﬂ %@I et e

bel ow, shifi ofratemezilg@dmmnmr@c:&ﬁs aﬂeq,ultumlwﬂhﬂwidnafnbl Iadnoar Thehedrewd i al
protein purification using techniques commonly known within the art

i ncl udtalyperbde pragucy is th@péacqureéﬁf%ﬁtecfgﬂtame Tame Alteapstigelys sadls sag be he li ke.

[ 0027 By ﬁ“@!

ex arrpfﬂe tetd:@ {eﬁ{rml%gﬂogi %1'391 Wi Cé?%%agﬁg%t %Cﬁﬂ% f églﬁfntlﬁjgr e&t° wh ch

i s pardxtati mtaﬁxwdl fbt ﬂtﬂthteppm@dadom Ehmyotmrrrﬂlctobuh@amg@mﬂbﬁed 1hreafste|ssmn of

pl ant honmpgenate or the like (i.e. mnimall yué)rocessed) Partia

pur i f i REgtEiBFaRdy diswped Branpeanvesiepgnethpdiinduding fr@ﬁ@rttipwwﬁghrpﬂ seicagion} ul ar

struct n uble pla

conporttsiinicdPEBRRAEE SRt ISTRE SO B SRR LS IR, §elladibve,

exanpl thosdukillgiddh thd ax.t ed to by centri fugatl on, filtrati on or a conbi nation

thereof In this regard, proteins secreted wt hi n t he extracel |l ul ar space
89T RkfI6dsed LRRIEER '

cent rﬁ;ouggl eﬁ;rt I’sg.Ctl on, mt’él?pﬁﬁdéézgﬁl Bc?y rgggjtggdtdr agtp g ﬁegcfiréﬁlc%%ﬂslgﬁﬁrg by

passagelltduitoreg by raoy lo€a @umbegcvﬁ methods well kiwevii inkbe a, incjuding @ammnodiihesnkate t he

rotein free. fromw.thin. the extracellul ar ni nal ocessm coul d
P o6 Ot sipE mieutlion s Bagiitas At phEon eRBEs BBMBRSE IS, ol noe +heae

prepar t I pl ant
pr oduc@gsﬂg%? %ﬁg%@cl%]&ﬁ?to %h%, gﬂc)}a k@hﬁgﬁégt?/} ai'Eﬁ{)/% oha R%}%ﬁgoagg?{rtactl on of

sol ubl drgmatogiaphy (ogn hsiny asy; otfthb kapgeg syytems aotepilhbmtn)p}nydmxﬁa;wmye sui tabl e
salt. her i ncl ude | e_scal e eration and j ui extraction

in or dgfopgt °§@Ppri"tanfl J@Iqhéquatagr@a]@? ?W@‘%F&f&aﬁgs tapg §oy uSPﬁeaSp‘feé At ter,

in thedhgy u red to a

subj oo AL S ANRUkR o eharle prySiL TR, hith peRbintarcEigHY 21D

suppl ecv}mmatogtaphg (MPLG) oetrﬂ&rerﬁpioylai inahe Bnal ppsifitaiondtepihén gddividn 1wethe er or

or ovi GEERSICER RS FhOGE RIS OL Pealion e sngeara Well E&évﬁhﬁftt%ééﬁtﬂpté%’ng, >
exci pi £at fos@st l’f inr%daﬁao 35? Bi ion 0P Prdtei mc?tﬁ«% JE%r ﬂl%%cﬁa gani sm

that the VLPs of resen<€i ude, but
are ndtsouagmmém%) PmmmrMethDds it Editioh Witky- Livi Nef; Wa)l‘kbr (180D @) BieoProtelini r ds,

quai |, duck e oultr chic shee qU|ne horse, canel,
cani n&@é@@&éﬁ%ﬁu@é’ﬂ%%reﬁ é\b Eaﬂ&d}?gr@gacﬂ\?g@)p Profein Purficationrmr t en,

ferret t t her
r Odemé lgggé& Reb Soridd NGPIAEH IRE PP LPOMTHE bR B ILORA (PUES PRl
are n nm aﬂﬂd Hracmct: |3f‘i' dltmort $;mr@pp1\/eﬂaag, INOYtSansvoh and Ry deh (1998)

|.ant co ri
NP p1 NS t

inter WleWCI@W@dEE&d"%U&E ?@%?P@o‘t&i‘i%@tﬁ&ol?f)n t@’ 1115, @fu@%h%ss Igya variety

of ways dependl ng upon the need and the situatlion. For exa the prot ein

of i ntegEs tlnggﬁ%h'lﬁgmg ?nthé Hﬁcl?tc%gfds gpe%nﬁ@dtféé& dnq§ LEdoR s P?%l%é ?or t? %F on o

either acru parti uri uri orm

be purantliegpesditnein pmkmytubeelm adugecoli cf‘ell@l Fbﬁéxaﬂdﬂé}laeluerelmlfd fhdlddh% Pl ants.
Furtherg\g1 i.f the protein is orally adm nistered, the plant tissue may be
har vedebhuglcqtids ?f‘élél?w thaegcodes pi& gltm]eélé RS \oantiges cambe nroducediisioray iy be

d d t he plant
R ehBEAE Ry PR Ao L R Lo B e Cope

of thlvs:ctlom/@rgupmflf%ranﬂlwm dyets)tf;@@tsi@h@mhetdoaﬁtges%qt@cm 196&%16%9 1ppGa food
suppl errent within animal fee lant tissue is being feed to an

ani malfesplting mihigh levels Of BEOteID K PHEPSI QY. oE&mlﬁgldeptldcSqﬂnlem@relne@ﬂmgn&te t he plant
tissue being admnistered is edible. [00279] Post-transcriptional gene
silencing (PTGS) nay be involved in liyting expression of transgenes in

pl ants, and co-expression of a suppressor of silencing fromthe potato
virus Y (HcPro) may be used to counteract the specific degradation of
transgene nRNAs (Brigneti et al., 1998). Alternate suppressors of silencing
are well known in the art and may be used as descri bed herein (Chiba et

al ., 2006, Virology 346:7-14; which is incorporated herein by reference),
for exarrpl e but not limted to TEV- pl / HC- Pro (Tobacco etch
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second nucl eoti de sequence encoding a protein that nodifies glycosylation
of the protein of interest may be introduced using a separate construct.
These nucweavivdessiequences may then be co-expressed w t RCH/Ga2pdozn01021
However, a construct conprising a nucl eoti de sequence encodi ng both the
protein_of interest and the _protein that nopdifies glycosylation profile of
t he prebimetic BPVantiger tstiransgribed dnderehe phage T7prompter.c éitém@ VeRioEs sl afe
sequengep oLl GONRI S8R il Ble AP BronfdtB dr?bﬁgft?it4b!lé st nucleic acid
g ep intere y

sequernce encodi n rotern of operative inked to a pronoter

or re regi on, and a.second,sequence conprising a s d nucleic
aci o SERTE b Sbisaiong BrRe SIRGRERH Fhe Shaer ToareRkigh § eB BRI BREbr of 1 o
of t hend3f. OBiInBroRk stk &8lins I 58 AR aB SIS SRLQNARAEREIY By Yonk bAKIEH i the
pronoter or regulatory region. [00283] By "co-expressed” it is neant that

two, art (forexanipde thewBosettaehé BlLi2d €DEYysteanesdmve proven farvesahdelfaaexpiiserion ofhe sane
time wwthin the ant, and within the sanme tissue o e, pl ant, .However,
the- nucrantine sBterudne bahiufeni S Re B kO Ry il RSVe T e
Rat hergptbBg. two or nore nucl eoti de sequences are expressed in a manner such
t hat the encoded products have a chance to interact. For exanple, the

{ei g o S
excpr o088/ ey fBfet LRI YR L A RS b RO RS oy lid IS BERRRIIRY o .,
i's exprlessadtosovdciatsutintle fordadoduation irtd afinyatias el (e@n CfOtdals)pr kitaisn of
interest takes place. The two or nore than two nucl eotide sequences can be
co- exprreERay gaibagiment.theBplsntclestide seqiicase bpkanspesheslimere ATBIZCRBY e

g e % . q
cond: rEagReR e AERE 1 s P ks Bt LB B Rl E T LTREHPTET

pl ant wovEptide doSPeesedd drdder Huedstialtive prEreius iecitmddite exBNOMV t he sequence
encodi ng the protein that nodifies the ycosyl ation profile of the protein

I
of i ntéyéellegalaVirny prempst.obetectiongf thesstably arifeqied ¢ells exprgssingthgshangrdshiner |
wth j LI j t.el i nt j.S case,
the 'salade St 8 Rlc AERIRIOR GOSRAINRHE BO P BlenP PR Bl s, °F
of t heCgltsxhet havekudcaistiilBsintdgRatedthe XD 8 26ECablaMiol doW iA titeiisérRe of essdtouddur i ng
a desired stagg of devel opnent, or its expression nay be induced using an

i nduci granpng peeaise thebER4evea@a expressas thedgfucrlomming Sehithejasehenmyimest ei n of
L d ekt i L o |
o encoyieT oot i B SRR HEREet A fackPabL i 80 SR Mg BB BBRT rhe

const rplysepitiet he present invention can be introduced into plant cells
using Ti plasmds, R plasmds, plant virus vectors, direct DNA

t ranstERUR! iOffoufeh 5 Rn818] BE pbORucI YRR EARAESHPEheol A iht FLAiABric REY the
like. @%?Prébigms of s%c% tgcﬁhy%ﬁés sé@R?or gxaﬁ%?%”VéFss acﬁm%n

Vi ssbatigen MantrodisfedintBlimsett detib esing aBaBulohngyExpkestbanyedioreystenNEBE WBY. k

\Y/ R . 421-463 (1988); iersaqn and Corey, Plant Ml ecul ar Biol ogy, 2d
Fd. (18 ,Ab"aerm A of liﬁgﬁ%}a&gﬁﬁ%t|°§ﬁ§ﬁan@r€§n%a§ﬁm&g CORBHEHIE. | n
Plant Nahiahe lvbétmvs\élgﬁilseeﬁgi rggste%,%bﬁ g B By BREN 0GR LEERPEN: B&Bldﬁé&ﬁg

/
(eds), Addi son- Y, % gmans Ltd. London, pp. 561-579 (1997)
met hodBri¢fi [theteolginucdettidDsqueptadepdinh@ H( ehioferic IR$AS antazen ieinsertaddporthe i on,

i sk R R e e i Bl SE boripe &P siatansesiaf by  cene
100; Z48CFSRKHS HlormSER] HDRNactloba Ay 1 CTREI T8RN AL 99

CGuerche et al. (Prant Science 52: 11 16 uhause et al. (Theor.
Appl Chaselovirgs Augr@a cotifTyica Kudear ealyhedrosiNdrus(AcSPY). Follaging1987) ;

Howel I, et ~al.. (Sci ence 208:. .1265, 1980 Hor sch e .. (Scjence 227:

1229- 1‘%’1&6&%%"}“ Ug Zreogbigtion Oﬁf%ﬁ%’?tﬁﬁfr‘% ﬁﬁlpﬁg‘?ﬁ‘%ﬁ%‘%{ angihe Tog0)

Met hodgaduRvifik %@ﬁm%{@{&%éﬁb@d&e fBl 2L QMDA b 78D AR A RLa NSl SBP 3fiherRUSS Y
Academ c Press Inc., 1988), Methods in Plant Ml ecular Biology (Schuler and
Zi el i rektiigen sdxxpressahuteiet thePegdatotynmntroll @383 polvhedrangtomotn Goids Sitiked. Vi r ol
Met h, 105.343- 348, ,2002 ), U.S.  Pat. Nos. 4,945, 050; .5 6, Q06; 5, 100, 792;
6, 403, BEBICr §CHo8 cpbe p(%dq)ce%w% PHRT @PE‘%&@H?‘ %@68@%? Qé)éangy% ef erence) .

[ 00285 olofS ! SilileKPAIRSRARR iARLNQM FGAT ructs
of thghgresent iﬁ&gﬁ?éon %ggé Fu a% %%@ﬁ%@gggfﬁab 0 fﬂiﬁﬂyggfﬁgggi
Virol ogi cal Methods, 105:343-348; whiclyis incorporated herein by
reference). Alternatively, a vacuum based transi ent expression nethod, as
described by Kapila et al. 1997 (incorporated herein by reference) may be
used. These nethods may include, for exanple, but are not limted to, a

met hod of Agro-inoculation or Agro-infiltration, however, other transient
met hods may al so be used as noted above. Wtheither Agro-inocul ation or
Agro-infiltration, a mxture of Agrobacte a conprising the desired nucleic



dose of a vaccine conprising one or nore than one VLP. The vacci ne nmay be
adm ni steredorally, intradermally, intranasally, intranmuscularly,

i nt raper iworzealdoy447i ntr avenously, or subcutaneously. [O0@29@A2éaemonizst ration
of VLPs produced according to the present invention is described in Exanple

6. Adm pstratiopn. of plant.- resul t in a.si i capt | her
Fesporte BB SRp s EleT R e RDFRl Tl doubt Rl loeps e elali A and
21B). };00291] As shown in Figures 26A and 26 B a subject adm nistered

Al Il ndonesi a/5/05 H5 VLPs is provided cross-protection to a challenge with

influ i

| ndondlPd PEHEY faRdeRnlaltMkinct S bR (ecptdi B¢ [ lpBlnor
Howev ednd/'dt eabifjceitoridvttier 26l aibiSt edérehtdIothVlekpressed chighic poivgegtiddstaie Tur key
H5N1, exhibited significant |oss of body mass, and several subject died.

[ OOZQZFCQ‘Wé%b(ec&tmmf{Gﬁ@F enghed) a&ma@vﬁeétt@ epsyig foldling tntorariantigenicaln aefveL ps
conpri a'Ei‘SnH§‘ g %eu#dt@' Hicé(ﬁ;f tlvgrc8ﬁt%hﬂe(1]t %ﬂ‘s‘?‘?mﬁ&n% %néﬁéf nse
specificC or pathg enic rnirenza "strarns, and t virus-Tike partrcles
may busblypepeides. Faotabld, ﬂﬁeffﬁuﬂll‘iﬁ[éﬂli%mmdr.00293] Therefore, the present
invention provides a conposition conprising an effective dose of a VLP
conprising an influenza virus HA protein _one or nore than one plant Iipid,

MMUNQEENIE L OMPOSTEHONBANR METEHDDSThe i nf| uenza virus HA protein
may be H5 | ndonesi a/5/ 2006, A/ Brisbane/50/2007, A/ Sol onon |slands 3/2006,
A Bri si98hk/ Also/rradded axe Winstonging eMpEBEBNS Bickiding s tlines06(RpUgpeptides and

B/ Fl ori da/ 4/ 2006, .. A/ Si n [ 57,. Al Anhui / 1/ 2005, A/ Vi et na 194/ 2004,

A Teal 3 PEGRET N 43D e e A gaEseT SPRBIors BEHTAFORREEY (1 N ). or
1& 44t 8nd AraGrsRhQ%E Eﬁ’Qrdaéelﬁ‘lcQI‘F}t AQeptable eREPIhRGré REBIM ntht 0 an

i an uenza virus infection in a subject. The net’hod conprising adm ni stering

t he viartignd atrkdemn’oled,odg mokewingfony Rharmnaddutien/Naiencesuby BA r Mastiin, Macle or

nore t i,d .a ceutically acceptable carrier. The

Vi rus Fﬁﬁﬂ’ég (tpq gIlelaegt éStggadrﬂ“ﬁ(?rE{lg?gﬁ to a subject orally, int rader mal |y,

intranasal ly, intrapusclarl intraperjtoneally, .intravenously

subcut B4éb uﬁn %ene{abdb@aqm@&%whﬂqe@h saziet andiprryciniens 3vill derendiasdhe ﬁﬁrﬁtc@labf

the i f

subt yg?ég&é bgﬁhn%}/strﬁﬂ Eélﬁ%gﬂébib%/?&) f&rvﬁstgxﬁ]cegggrgl?tkﬁ %%ﬂfa"f’if)ﬁé ﬁﬁaﬁi 1rgcgl|11d16

ei ght , injgctble ﬂﬁd@thaﬂﬁfcﬁldﬁtphmwﬁcaﬁy ahy pesioldgical Bt dcaeépisble fluklsBuytpss

represented naybe of a single su e (e.g. all HN, or all H5N1), or nmay
be a cUAlsHPhYsiBlegisrl %alulmwg@i hﬁ@ﬁ)lémyls SABeqsalentreres glyggrakor the llh@és aput

CH N SebigtE bk b BRR0f A% SRR SrRsflot RGBT RS ©9
A her ¢ quQUibiD it il (2 W8 huchAb mulackdr, R4ROAR, sobl uaiicns Y384, 00.

Al duck/ Shanghai / 1/ 2000 Al northern pintail/TX 828 189/02,
A Tur Kégueingder erample.gheppaggnagal ermdshotteshalose.ragndgh lastose, starch or

Al chic lfﬁ%?t %”;/ 1949(H1ON7), A/ duck/Engl and/56(H 1N6),

ﬁ}/durlk erta g/ i 65 HlZNi} g A{(/Gul |/ I\/alryl ;and/ 704/ 77(H13NG) , | ]
Ma 263/ 8 A 34 5 z

qul 11 Jabres SR anio PR SE LRG g ) st KRl 87

(H N)proddddrd ﬁ)bl@ﬂl%i@ﬂ/s@%fe forlaBlivery & S8lbpee0 By b séleates r&ﬁ@@@eﬁirﬁlhﬂsﬂbﬁon
Al Bri sbane 10/2007 (H3N2), A/Wscon5| n/ 67/ 2005 ( H3N2)

B/ Mal 3{309[1?/ 2aU6d1 glo%mp%s':d \/ngvgﬁ‘/ §0R6: bY%/IS' ﬁ’&%ﬁfé @ t%'lf@?ae’ Wlth

A/ Anhui / 17 2005 (H5N1), tham 1 19413604 F(ong

12/ 97 limigation: ghicEmpli pméY@h)dgweglﬁﬁ)l (PEQY, glasifaEaling palpola@dh @8 s()ﬂian) or

Al HongKang/ 1073/ 99 (HIN2))., [ 00295 e_choice of conbinatjqn of strains
and S%B%B’ééowa?ufaﬁ %WBS%%(%% é@ﬁé?%ﬁh‘“cﬁ@é‘?é&’“&%@r&%‘téﬁl B2 jkely to
be exp@aﬁmlﬁ@hm&é}ﬂ&wm@rfoﬁégwwmﬂlfero?meﬁﬁbl S@fﬁllﬁg fgﬁ hEHaRarRP&H%Iat' on

to be Tmunized (e.g. sSpecies wat e agricu ahi mal's suc

swi ne,digglent catidn rdlated saltsi),rbthidtkneitcla({TT), dxt}&oc&xt}mds&dndrmpﬂxreﬂmnel IDekerpants o be
expose 0, predigtio f anti thin, su pes or strains, or
combi ,{gqqthbchgg 618+ hEs& %a@YVS? %&4%&?3956%1’%@3@@11 Qsddgluresidiast years
are a I it afv
recom@#&i}&r@eﬁ&ﬁ%ﬁegﬁ‘h@ ?ng d§ﬁ Qwérg‘%&? ﬁlzgg'v\gt{t%r I né {r%é%g\ghéggmrftgyleéld’ in the
conbi nati ons shown, or in other conbirmdtions, in the production of a

vacci ne conposition. [00296] Mre parti cul arI y, exenplary conbinations may
include VLPs fromtwo or nore strains or subtypes selected fromthe group
conprising: A/California/04/09 (HN), A/ Brisbane/59/2007 (HN), an

Al Bri sbane/ 59/ 2007 (H NI )-like virus, A/ Brisbane/l 0/2007 (H3N2), an

A Brisbane/ 10/2007 (H3N2)-1ike virus, B/Florida/4/2006 or an
B/ FI or| da/ 4/ 2006- I | ke VI rus. [00297] Anot her exerrpl ary conbl nat| on may

"o~ r - o o o, o - o M.




of an added adjuvant plant-nade H5 VLPs denonstrate a significant HAl,

i ndi cative of a system c i mrune response to adm nistration of the antigen.
Fur t her nowe,20tomeesant i body i sotype profiles of VLPs adnm mCItGazea/tom2i he
present or absence of adjuvant are simlar (Figure 23A). Table 5 lists
sequenges provided ri gus enbodi pent s .of e invention.. Table 5 :
Seque itighaeaf #3?, cHAPS S%ﬁﬁaméf?emﬂagfﬁ F?qlwgo%ﬂyﬁ&P%tﬁégél RATORY
SYNCYTdefhtrifh e R B AEdANTI GENS CROSS- REFERENCE TO RELATED APPLI CATI ON
[001] ThHis application clainms benefit of the earlier filing dates of US

pr ovi I 1 ' : Id . ' osure
of whiRC T Jn R Rl rRq et 0 miEhodehtc Rty Mo iRSeR AT B
PURSUANIItabIo adlfuvants.f& uselin Trhfrfohogd@Pdompaainions oontathirghvhimérscF G pulypeptides hi s
pat ent docunment contains material which is subject to copyright protection.

The coyadighentaiheein sembingiogpyidethediy eatigame disglosedhharainaghiabelad mEHmBly
anyonqega (Q&:Qﬁ%gggﬂgﬁ%%gfgi%gﬁ%éﬁe patent disclosure, as it appears in

t he Paten?éand ent file or records, but otherw se

| j ght rights what r. E 003] This discl .
concer 26 Hanf PaieblebwRERS P CoRBIATSn A VtETY SRR R R S NS TP
rel at %c%&ia?ﬁ@ﬁ&&sﬁ&&ﬁﬁd@ﬁ@ri%&@.oﬂﬁ e&%pﬁ'dlg %i shi'tzﬂﬂBe':A\ Abh-tIRLNEIVaB SPONSHd A,

specific for spiratory Syncytial Virus (RSV). CKGROUND [ 004] Human
Respi rianomppByspbotyil HpidvA oumotRSinicularly frdaapgated oranophashetydlipdeA ¢Hldse of

age. o bRerar Py ibid et BEhRaRIg oL GiisPsplh BB mideSet BEar af¥ B e

RSV di geasa tBREEhGH Thd MuHRBaAMM 48 3R KPY.. SEe,Ff@r?é?Jal‘n?lé?US PatemiNgEs from
rhinitis and otitis to pneunonia and bronchiolitis, the latter two di seases

bei ng 44302 BT Ao 1tlh4866.98Hendihod2.084.b3IAiNMPL arichanty prahiotes. CP#hdAesllar e t he
only known reservoir fo SV. Sprea f the virus from contam phate asal
sect ot FOMISBL(Hh &n W éb@\er\%g p?-aglaﬁ‘{ll’farca%?égpquug ARG RENRH h an
i nf ect L odi:vi o] i: L ; FS j 1:S$ih0N.
R Y R L ey L i
t he higlhhBad.es of 6 agdaedehats. RSthd cvhgrbkitons of thaptdsentliavdnyion smpH editete 310-

war ds. [005] . The gl obal annual infection and nortality figures for RSV are
esti rTaM[eD& ap beaised Hippll paiclentP-MiY. bao palgle e %qu.ilaq ihcarke sipriie-TieBde RSV

i ti i_bl . , - 1o, italizati d 90

15 SRR 2 PR R s AR BROk T ey Ll ons and 90
f Ly wint j dem t R, i ncludi b iolLti d

el Tl AL S o e PR S,

WO Haln _

(v YeRi Syl T WIFASHGS. Eabsflon SHRSORPPLEH L Red RubUEPNISRS,

years 2fug, fdrexadplefrtwdD-20)id, duiyably bétweem? bafsg bielsswedial? fdfpghs ol d)

and the risk_ of italization 6 per, 1000 chi]d-years (11 per 1000
chi | d- SREPE %ﬁmﬁﬁf& drdeticep %ﬂ@ HEFOTIHg) o b téﬁg\‘m?%
chi | dr e W it ifihsHogeRblcORBBLiHo M boiARRs SDAMPR & HISRI BRABbUP | GIBRY Slahplehn©

constitute al nost half of RSV-rel ated hospital adm ssions

Chi | dristwediod expédlignuidably hetmeers 6ard é4LRiforexaspte heywRSN hiat Eypghenbetwieen

i ncreaged, jhci dence of  chj| dhood. ast hma he cost.s of carin or ildren
w - oeout i Rte e i Liagt MR ER Sutet aBraiien i st do%g o e

| ncr eagimhopehREOHPoZEEN @émgrisé@rmm at%ﬁ%_opﬁdeSQ%,%F YxdnhEbetween 1
influenza-like illness in the elderly, highlighting the need for a safe and
ef f ectanddugaerbetweempand 8ugdr priwblychatwernaandiatg ®RQandnpgoedgi sease.

SUMMARY [006] This disclosure concerns chineric respiratory syncytial virus
(RSV) [@98] gkeinsherbasbodivhenas,ithe Rpohshédhansde ¢aneld®(1-6) k1@ sdhine disad@aritle
Ctermnal direction: a first am no aci d sequence conprising an F2 domain

al T e g an
uncl eadsalgsgrifediin & PasertNGI6,405:H90 and EPPamas por 8789 4735 ¢ {niealf sKillrin she &EV)
Fusion (F rotei n.pol ypeptide;. and a secopd.am no, aci ence conpri sing
o por c ot R RO R lck i rio oo B SRR A 0BE RO Ee B
I Munofkg@isgl dfithée M fBrntese NdRERlesd REcKHbShbRIERrNobd 4D Irhted hedh hymune
response when adm nistered to a subject, and can be used to treat ard/or
pr everntefarences yarpdditien tf theglpremertinmed immahestimiilarg$ Ghatdrasimilauin siuctuaciods
t hat encode the chineric antigens, inmdMogenic conpositions that contain
the chineric antigens, and nmethods for producing and using the chineric
antigens. BRI EF DESCRI PTI ON OF THE DRAWNGS [007] FIG 1 is a schematic
representation of the nodification nade with respect to the prototypical FG
(FG R x) to produce FGVI-1 and FG V2-1. Nunerals 1 and 2 indicate the
position of an introduced |linker and the G protein fragnent, respectively.
[008] FIG 2 is a sequence alignnment providing a conparison of FGRi x and

s~ oy 1 ™~ O\ 7




i ncl ude conponents of both the RSV Fusion (F) and Attachnent (G

gl ycoproteins. Exenplary chineric RSV antigens are disclosed in US Patent
No. 5, 194w62B10/00bk3e chi meric constructs included the emcirraazeostooanel | ul ar
dormains of the RSV F and G proteins (i.e., amno acid residues 1-526 of RSV
F, and 69-298 of RSV . Although this chineric antigen elicited an i mune
response in aninmal nodels (e.g., mce, cotton rats), it was unable to

pr oc edbattaf Litgr dedvPH e 3D®Wﬂ-0£awtai®nnma@ﬂlalbﬁid iifldﬂl%ﬁcﬁhaftﬂﬁldﬁlé@weﬁ theppreThe

o GLT G i GGG arp SEUEL YEbh B SRy BRI SR el b Br RS, 7T

RSV anhé 860$arR V€4 St Aivesdfaipid ACsohe @trxammlaaﬂésie@amu b R4 agomm,w ous
attenpts to groduce safe and effective chineric RSV antigens that are

sui tabiné ingudea &t are sipt Bimitedtass prophyl actic and therapeutic vacci nes. [ 013]
In one aspect, the disclosure relates to a respiratory syncytial virus
(RSV) [an9] @Mlﬂh@-dbwa-ﬁ@e[éz-éeoxhﬂn[ék)-a ciodeqapejdnxyietrwdmanoﬂam@q]fﬂ an N
terminal to Cterninal direction o ac ﬁequence t hat

i ncl ud&@S%h?anﬁ @oalawpyawsg&@ang]bdﬁ%ateﬁa %a,nqu of a F protein
| t h t | ud ti
AR, U s,

Typic i domai n of the SVF roten pepti de
are u ﬁ%‘é@f%‘f‘lz’apr(gﬁ E{)Rg gn[t(g ¢ HEO’W“%?Q?C“‘? n?f‘q: G%W)ns can
be j oi ' vHHG ﬁﬂlﬁﬂ'&ﬁﬁ 1000-&b1, T Bt A8y drBSerdoBhbdphalepavage
recogn@?%ﬁgﬁuencgﬁﬁgﬁgr 1S| tes that rénder SIt(hey Frzgear?g @ do);al ns

separ aBVe @3Nt snd WOR0{(H62nel ease of the pep27 peptide durl ng maturation
and assenbly of a native F protein. For exanple, the chineric RSV

pol ypept d feoRAN97 MICAUEP @S- 9RB13-QRE-RdbaRoAk fetigdeeinddlandino BY4xbid-aidal ON
that renoves a furin cl eavage site, thereby rendering the chineric

pol ypepliRie hmtrbze)avtaaﬂeean@lamle&hlmnel,,l@d@ldr-dﬂmdwgarmnhoslﬁl@tedlé) ©e.g., at

positions éOG an %}iﬁﬁgof/ﬁgkfﬁﬁ del eted or substituted to produce an

uncl edRPAPPEEEF tain illustrative enbodi rrents two am no aci ds
| ud I .g., i I

106 arid! Qﬂlﬂmiﬁiﬁg}i’gr%ﬁ@%&ﬁkﬁ'c% l?@%é’fe ok Glugsaminng aherrhaes (4GRS er ™

del et e

recove%ﬁssteﬁg&z gle?rgé?\f:blggg bﬂ%y ept| é{?qgc 9%%5 apﬁ&&%ﬁ&ﬁ%@@é&éﬁ% t he

N-t er nAGES arefulsd @Bdbse[d@,mhltdﬂy MTSZB or R€1528 e ghdrrmaoeaitaligasteprbleusaltsofgnal
peptldes knovvn inthe art, and js t?/ ically éhosen to facilitate (enhance

or nmaxfRPs ey ﬁ?lea%m.%%tﬁaﬂﬁ?&z Jomen Y& ftenh L 2800Ets. #BY SO 85%hi nant
expr esﬂﬁ@a?tfa%ﬂ%g ﬁ?e(ré?ho%ghé’@eo%tdsgﬁl Wln pept| des are generally in
the range o a

mno acids in Iengt certain enbodi ments, the

| RSV d 23 of
A T o R B A e e
nat i Ve(S%lee@t 81, I m3}’[ﬂ%9015§i§re fdr e%&blebﬁpcgﬁ%ﬁ&'ﬁhl&é“ﬁémté?ﬁnﬁfe givee ani no

acid limts between the signal peptide and the F2 domain can be varied by
one orbastsria aadiitscletigatties, arrithgotntsi theredile icpasacuwddr eanai-gril depaptiveds I ect ed

ensod it & SRRIEF arfitpR et s Bithel Mot prod RE adidbagei T

por ti oft 9, stiffietdrlt PeGemI A, hyﬁhﬁonanfdli%m;zfceﬁdriﬂéﬁ héBdrah SuipRgé GdemerS, ffirodedfiat | Ve
F protein polypeptide. As indicated above, the F2 and Fl donmi ns can be

uncl ealjagsments, bﬁl@ag@ypmdamnddo d@fﬁmsmﬂnkréfrmg@qwéduv@pthlmﬁMDBhsInameno acid
li nk | t t t
of "t he RIS 2R JAIBRE1HsP B0 4rdol OB bl Pkl B W0BeGRBLEN o
t he |iink&O 20034811223 el fn WD 2008/69911 hO W tlgasS&RNaE $; coﬁﬁ)@uh@lll\e@diom‘é&ﬁhd D

NO 6, SEQ ID NO 7 and SEQ | D NO 8. LQ15 The F p ol¥ tide sequence is
j oi nedli dis¢lpsadeon pagas fb'érq i \8R2003/p h22R9v oz ppgestet A M M908 am ivor t i on of

S XTGP L VS e e R e

of t hepRBM03BEER804055EERBOATH St BRBEA(BONER BUM4A0] PRECAIS0YardR STAITE4 EPbit OpeES,
in particular, an i munol 0gi cal Ié don nant epl t ope between am no acid

reS|dU@@HI$3oaﬁ§umﬁ$3TFBﬂ4b%§ﬁp$ R8OH¥W7portion of the RSV G protein

i ncl udes am no acids 152-229. In certain exenplary enbodi nents, the portion
of the RSV G protein includes am no acigds residues 149-229 of the G
protein. [016] The sequences of the F and G conponents can be selected from
naturally occurring F and G protein sequences, and can be selected to
correspond in sequence to a single strain or to nore than one strain. For
exanple, the F and G portions can be fromthe sane strain, or the F and G
portlons can each be fron1a dlfferent straln or the F portlon or the G

T v . o I



of age. Favorably, the adjuvant is a Thl -biasing adjuvant. In certain
enbodi nents, the adjuvant is a TLR-4 |igand, such as 3D-MPL, or any other
synt heti cwdepinvmbd4ve of lipid A Optionally, the i munogemica2e@mooriti on
can also include a particulate carrier, such as alum In certain

o 1 TN ol St e o Fesvordelys
S PO SR, O IR AT IB o s LKl gL o

subj ecds,a direct bganidhe ipdiesedp througlogeneeadion toif emdogbnauspathodengucliagande Spanse
caused by jnfection wth RSV foll ow dmnistragion to.a humap. subject.
Opt 1 orfHgl Ortsrx_eﬁae B aniambedrtd Brallamas e s el o ety D hae

addi tieoRly GMhé B8PTLRs Q@&djgga%gk%ie%gb%‘?md%ﬁhﬁ Kajdhex R%Mﬁ, %Ehiﬁ%&ﬁ&?' e,

t he pat hogeni c organi sm can ot her than RSV, suc
Par ai nBloplnza Adta usS80RH1N3, 2001 f Thiesa patentialisgjuvhsts dndledes bB aré notdjmisetttoor

G pint st et ERAS TS, TLRE, EERNGAERLES L AdEehehgl HonSertbobpctifococcus.
[ 022] ﬂg%aﬁ%mﬁﬁ'xﬂﬁﬁﬁog‘éfmic?c%%oﬁiﬁ%ﬁ IrQ ek emﬁ?’g%? LRSfuSSRHHIAPR seIREH Bom Ml dS

encode of the chimmeric polypeptides p ded "herein. In sone
enbodi grenp sonsistiagmiicd ‘ELR - laadodst,iantl Rrideagpoisy ALR- 2 agorde, 5 EhRehagonidhafl Rdve

been codon opt.im zed for ression_l el.e host. cell (e, g.,. codon
oot g o e e tnish LT oo T R agpru TR 9 kel S g epbfhafipf g

cell, @®k&ol- | n sone cases, the nucleic acids are contained within vectors,
such as a prokaryotic or eukaryotic expression vector. Cells into which
such n i i S 1 u (that . i . re al so
2 ear 0P i AR e R LR PER el e BB G of " o
nore ceipmp laysigdalihg Bgpetssalingagh TLRED.| SuitabliG khedBLE @aGilist@apdblie dfcalsing a
i cchia), ant cells, insect cells, or manmalian cells (e.qg., cells).
pi cchi a), plant I t | I II(%DCHOII)
Sp;

[023] sreralisgirespense thetughdpR-d ésselgetediiem el d-agrpigd lipppeptides (IPs);phepel-

prepar at.i.qn_of di,canents far,treat.i ng. e Prophy] act | a SV
i oot PC aR PRV GRRCE R pbEABUL PE: SRz s GURBRUREHERS PdDA i g
an i MpHigito SSEOFSH-@)Ben$)-RRY4 PYHadilydtsehRiride gPans OFsY DO wigtk alilycsehé ect i ve
amount of a conposition containi ntl] any of the the chineric RSV pol ypeptides
di scl oxretylaied ammo tranigpspf 3 backiiah lipeprpisinansk@ep/ bP dromuBancliaubyrederfigisuch as
as a neonate, infant or child or to an elderly subject) the conposition

el i ci t91660] Innnmalermativp ombedigmatiaf TIR hgomiR®B/uiser the it capabla o€ caging a signalingeas e

foll ow ng contact w SV.. Fayo ly, the conpasition elicits a protective
| munerepgust eatgh bR Sutensy he PR Akt Fonn S BF ShHsv o anaieay Tesmahes
"SGR AP SRR EBlord BRIk 0N Aleil B b 12 RSV

Typi cal ly,” the i Mmune response elicits an i ne response c acteri zed by
t he prwdeculosiv, Bbulgdorfeyipe Topalbdimegeptidogiycans fidhl spetigpmcludingne r esponse.

TERMS [[024], Unl ess ot herwi se expl ai ned, all technical and scientific terns
used HUPBPoREGE THes SRgleRBa R oSN ATt MR CEL B sy SBTRIY o di nary
ski Il filbfilke Yardind GiriBh& FabtBisS CHIY Gl Be Rl MRS ag PRI RI dnldQYfhoRn £ORITON
ternms in nolecular biology can be found in Benjamn Lew n, CGénes V,

publ i s¥eael. by Oxford University Press, 1994 (1SBN 0-19-854287-9); Kendrew et

al. (eds.), The Encycl opedi a of Ml ecul ar Bi ol ogy, published by Bl ackwel |
Sci enc{®107]dIn, anl@@nativSBNbOdiGRAt, AZTIR af)nist dsakeRolee (¢ capablbley ensingedsignaling

g LRI TR T RO
. | oo " u v hnal .a] . . t ext
ol car 1 SO BRI 33 doylr @B RNTRERN. Y ot e S LDl 1P &

i ncl udaoleandt nuukdie asidtpatternaiceidtecwithviryl infediieat es ot herwi se. The term
"plurality” refers to two or nore. It is further to be understood that al
base Si076§] BranaiMeRftive bRbSHIARDL, AR Bbdnid QGH iR iNRIHINE 0PEa’RgBCHsBMlinpBSS
val ues, gi'ven for nucleic acids or polypeptides are approxi mate, ahd are
provi desponse thiewglr TIoR 150 Ruitablkyi thedrdl agonist gapablecefl cahsing & aighding rgspoase Wi t h
respect to ntrations or..levels of a substance, such as an antigen, are
intendﬁﬁnggﬁﬁgggé%ﬁ%%?ﬁ%?@gd&ﬁus, where a concentration is indicated to be
at least (for exanple) 200 pg, it is i3 ended that the concentration be
understood to be at |east approximately (or "about”™ or "~") 200 pg. [026]
Al t hough nmethods and materials simlar or equivalent to those described
herein can be used in the practice or testing of this disclosure, suitable
nmet hods and materials are described below. The term "conprises" neans
"includes.” Thus, unless the context requires otherw se, the word
"conprises," and variations such as "conprise" and "conprising" will be

o o, o o, M. o o "



[030] To facilitate understanding of this disclosure, when referring to

am no acid residue positions of RSV F and/or G proteins, all amno acid
resi due pweiviomos44are given with reference to (that is, pChaaaznivoli@aci d

resi due position corresponds to) the amno acid position of the exenplary F

pr ot ei EQ 1D NQ 2, and to t m no_ aci d, positio of. the exenplary G
bt ot of (1161) 15E@ AtgRe< AmbpBmsb . TGRS B e SBre oL siisbe A LERinE om
any RYshynRé thfosdt PiLIR-6. SRR ahd €L RMoBRisB&GpahIP 88 bdusRS: éi’énaﬁﬁ# rQpbfde RSV A
or B strain can be determ nedeasily By those of ordimary skifl in the art

by al i through TLRe6asmyootzctediabbpppeotcms disdcyldtal k| and phandksvivbiempduli. t h t hat

of SEQ LD .NO ing readily ayail e -known al i gnnent al gorithns
(such %@‘BBE?@%L% @%%plsﬁﬁsqrﬁ&gﬁg%g%}qa&)&?@ﬁ&%é- Exenpl ary F and G protein
sequences from nunmerous strains are provided in WO20081 14149, any of, which
can bel0dApl Byascplicrative crbpdiaent, of Tl agamist aeised thrGissapelde a6 catisyg aodgngling

her ei I S r par-at I e r pose
o ai SR el EER T 6} BRI sEonf B Rof L thER HpBle SRR P

chi mer theough IR -9 singRItrkhded RINAI (BN &), FéxdpidineD & phidrdeine @haldgue dtGosifibhgen”
or "FS% gg%ggptide antigen"” is a chinmeric polypeptide that incorporates

pol yp ofipBhiatdazoquipglinarampqurd) erdleriyativettherend. dngae embpdimens thg

Chi < 6T ER PaetifyS iRt Tuhe Bty ARG R R RO 20 Qa5 el ©o

Cterm rientati.on: first 1no acid sequence that i.ncl udes .an F2
dormi b Biarbien i sufiotiatedt oot LIGBRGIH i ed Nt & ORIRaT EHHOIE Sy pRRling
seque [ - i

rinor SR b TR, BRIy RO TER deOfisTabatlc B CARinl BN RIEBoRD g

i nt er cthaovgbalbIR-8iina singkerstmanded RNAL (ssRN A), ah idalmaoqendinetrhaedul pwith@nti-vamatl/ or

FOpol ypept.i de. The .t erm chi icin this context includes polypeptides in
oh o SRS G et renimed iRk ot e cpeis sidesemetiRol LY or
strai NotRE TIMRLS agshiROWHRERED B8 Bisd in¥faHE thokd GestABdindy® 204frd4 59 pr ot ei n
conponents are fromdifferent serotypes or strains. [032] A "variant" when

[ 032
referrg ' e r e F hor
or of o (01 §3hh & ARG efblihof. B AUEh G Fudy oy Meaileisr Busiell Ghflhe
pol ypepbpage tHratighdTER&X. Sinfohe embodiicat, eRe ELR ugbsibiCcapshlel oPEaugin@tatiighalibsual | y,
the difference(s) between the variant and the reference nucleic acid or

pr ot ei i§srRanse throwghe TER it is 5900 ddfersatiyety) thedildbegonist capablecafcarsing as conpar ed

or supseF iR Ensc e gD RORER TP O PR SR uPbE haRB LR e

1% ornuleotides, HparticuldP¥équeice boltex@kndRH0a8 Tpthaoid CC pQldofiRIfg am no aci d
residues. Thus, a variant in the context of an RSV F or G protein, or a

chi mer9ligonurlgetides drdvce @ predosiisantlyyl hgsnegsat Suchpdigomaigotides @soyeloan
conmon] v, 0% % %.0 9
cequontarglistABSL BPRMInoICh M0 TRBs 5T D 5 3R SRR Laiidli
i Il ustanglt £856,4625EX2ilablyNOp& raieibofidesidre @G dlfgohlideiRBPRaitabld&idvabylpetiddsdes
di scl osed herein. Additional variants included as a feature of this

di scl o9tkE 1grthe HRMHBPERIOMRISIoap o e PraspritinyeREion pesy GpG cartamng e g. |

conpri §j . Or 1 ' z ! ' |2 ' b
com 39 LRSI e SR S
part deasathra saitatdlg aflBdst5880r moreitiealides. deSpGmadtifds HY yasimgrnnelebtidé t h SEQ

| D NO fr any of the exenplary sequences,. e.d.., provided in WR0081
14149 %QPYVH@B]Y ¢ @W%koagﬁr-f?éhee#(} iganyelectides of the presensiinyeation aient

(e.q. . al e . ) . _ . )
a1 1 onrRie o BN B AR pitmtch R R dite BB IMEL AR de
e.g., ipEh@épﬁiﬁébdﬁﬂlijdd@G_E)%ﬁl_ita_}hlgfllzfl}ﬂlosp‘l_&mbﬂnit_iaﬁe bxggd, alﬂicﬁlgh bh@@hgdgegamfdi cthetri ft,
or can be produc rtificially using site directed or random nmutagenesi s,
or by ! @%0@? i%B Soire N’imbﬁhe FERRS Qf%é?e‘)k‘i’@‘tq%g Alsg inglwded within thg seapeef a
vari a q nchk . 0 or .50 _am no
et d_ s PEeBRt B oA ORI AR el BnRacho Mgt Rt "1
and 13, or up to about 100 nucl eotide differences as conpared to the

exenpl ary FG chineric nucleic acids, e.g., of SEQ ID NGs: 10 and 12. [033]
A "domai n" of a polypeptide or proteimss a structurally defined el enent

wi thin the pol ypeptide or protein. In the context of this disclosure, a
"furin cleavage domain" is a domain defined by cleavage of a precursor

pol ypeptide by a furin protease. For exanple, the F protein is synthesized
as a single polypeptide, designated FO. The FOpol ypeptide is subsequently
cl eaved at two consensus furin recognition notifs by a furin protease to
produce two structurally independent polypeptide units designated F2 and



nucl eoti des at | east 10 bases in | ength. Nucl eotides can be

ri bonucl eoti des, deoxyri bonucl eotides, or nodified forns of either

nucl eot i dwo 20tuos4rm i ncl udes singl e and doubl e fornms ofPCcDA20By0iG280] at ed
polynucleotide is neant a polynucl eotide that is not innediately
contig h both of the codi ences w i.ch di ately
cont i gﬂw %‘ﬁ?é’a%?rP ligeaueleotiey oaaﬂo E@%aﬁmpﬁsa@ 5@@%‘@31(11& tﬁ&t al 'y
occurr o e gy fromwhich it is derived. In one
enbodl%gﬁﬁg§ggggﬁ??u%Pgot?g§ encodes a pol ypeptide. The 5 and 3' direction
of a I 5.8 f. di vi dua
nucl e(r;tt'd ?dgl &hefé(gu ar%s | %es%glﬁogﬁédd ﬁqnlﬁgng@g) %QQSBQ\SM ﬁﬁ%ﬁ@%?ﬁ%ﬁlﬁgpgg tions of
the dewtypepliase(®rod heR9®n ¢iifdsmbinagon Witk 3DAMPLY et awitledr afjueahtigicribedt ent
of a polynucl eotide sequence is read in a 5 to 3" direction. [038] A

" r ecortsirginnre sanepinsi such@ @524. one that has a sequence that is not naturally

occurring or has a sequence that is nmade by an artificial conbination of
two ot[héi4§ Saposiparateghtsedreails-laibose diemt Waghtri 3. (3926. A civedw @ﬁihbl nati on

b | db h I hesi,
Ui £ eI RPN PEQTILEe SagHien T Lgef ol 2aer 638 g
genet i ¢, BRgks AREJEBH $ﬁﬁw?bé]fé%$yco§ide§ RERIPAORBLicd B HeSildht afd RSNt Qfﬁhla'l o

encoded by a heterol ogous (e.q., reconbinant) nuclei ¢ acid, which has been
i nt r oddngdbmmtSapanieste meéd for sarohingisolwidm soletiors m(wat@fuﬂaclyfnarmorcﬁiakmgThe

nucl ei ¢ id can be introduc on _an. expr essi tor avin .

o1 onal SEEE B IR UGG Whe Brotes ARakasumeybres ha PodsesE k! e
acid i t

[030] "Rk emBRI ARt Ot Mo e $°?g“8%bf?§%*€&2§‘a§?%z‘%§“>‘§¥q§ =
conposéxaimphe atthisgihehorgewonp azlhiuhgse aprapeftg of crtin, fvat potatle sapooinsr enovi ng
conponents froma conposition, the presence of which is not desired.

Puri f i @at §pPagonind ak€kdivinss ddpiviintsan GactdRs Oi0dystefid/adriinishation| Thetadpsast of
t he undesirabl e conponent be renoved fromthe conposition. In the context

of vac¥idtwepobdisactivity obudividughsaponins hes b@fwxmélﬁelpfrswwg,h%@t (Lacaille-
centri 15 § bﬁ)cha%hng ls%p@%’r ?bﬁ ki 1??@[?1}? ng@ur | %@a??gf th%no%utl} A{nen(r:]e}n

Si ze- exc USI on rona I catl1 on Or precipi

Thus, fréeeQtidlaj® Sapuharid M@Tln@g)@ﬁ?d ﬁi@dtlohﬁﬂiéterof Aabsectib&l MUIS 5Y575a0ked, it is
|ntended as_a relative term Thus, for exanple, a purified nucleic acid
pr epar SapORInp 8s wirsinerRdiviants teensdfodh+ CabRey dhex lhnig§avm¢re33éh lP8eld dhan t he

nucl ei d i he for cel |
or i 2 Brocrailok: 2o BTch kRSP RS e B S AL IR por e
nucl ei QS@OH\@S)OeOIﬁp@élﬁ%ﬂa@twhsbeqawA ﬁte%eﬁlurybctah@ha\té&ed«asecrmdh@ucI eic acid
represents at | east 50% of the total nucleic acid content of

pr epar@ﬂn‘éfﬁcmﬁrpfd’@?@l&ﬁ?sr{l\@fﬁ@dBmﬁﬂ%10%9%15§at\§(ﬁ)c ?@HV@W@%@@V@)C Theid will
000, - oot pSaskSy Aby 337 AR nlne PR Mt A LR B s el e

of theasﬁfo@é’.iﬁl’sjﬁdterﬁi& adeﬁﬂs Al the sekieided thdi p‘oa@tmhs dl@ﬂbmleiﬁtus Batedt as a
nucleic acid nole %&aot ein or organelle) has been substantially

separ ated.-Wr 56Qrainthé’d5 ¥7% Bbrivigehaic ingaspygicd dereibhptsheranes. jQthemaperins of
th

e oo B L G SRR GO SRS e RSy YR .

Nucl ei speeies sischaidiypsopiglanmdtSapdndiavBohded ef bb vacﬁré 1@(9):Bvuis7nu®92) ¢ acids
and proteins purified by standard, purification methad The term al so

enbr ac@82 hisandielc purified Beptoxiorastion dsrixprhiran tb@/bark@é%ml}msam%%qlmﬁ in a
host I I

[0a1) e 1 ottt 10 R U S pAR S B Ko L pS BB 2

st i nul &tjevanhéorputdisat conaiafngads bad Ideﬁsrla&ﬂhDWCa96|73EE§9| mﬁsaﬁﬁemenmmlean

ani mal, including corrp05| tions that are injected, absorbed or otherw se

i nt r odGEERNCER kS 1RPOPTAPIAFRAYI DY refesence hgreth nYaid) sRmunelegiGalbsackive sppami, such as

antl ge@SQ %Bhnogﬂgesd 1n1;1|tﬂ‘?ou\%\xﬁslr(ﬁqbe éeh a%d SSPLg e;?e{l]thhl%gﬂldgs Go%%m%%gen{cef ers to

a iteTon’an antig s respon

" rmu Neng@isitnl %ddmgb@nél @mtlgnﬁﬁi a@b@eﬁeh@ﬁzﬁboﬁmip@ﬁ& ex@mphe Kebwéen 20—~
functionally significant host imune response, e.g., an antibody response
or a T-cell response, is nade. Thus, wid h respect to a protective immune
response agai nst a pathogen, the innunologically dom nant epitopes are
those antigenic noieties that when recogni zed by thehost i mune system
result in protection from di sease caused by the pathogen. The term"T-cel
epitope" refers to an epitope that when bound to an appropriate MHC

nol ecule is specifically bound by a T cell (via a T cell receptor). A
"B—ceII epltope IS an epltope that |s speC|f|caIIy bound by an antlbody

T o o " "



i mmune response can be neasured, for exanple, by the inhibition of viral
replication or plaque formation in a plaque reduction assay or

ELI SA- newoabimzmt44on assay, or by nMeasuring resistance POTER2OYON21

chal  enge in vivo. [045] A "Thl" type imune response is characterized CD4+

T hel I.Is. that d | L- d I Th2'
! tnesthigs SRRl Heve ks DGR PEBAVRG Sab o BEeERRP & THear tepisiad Y b a,
I'L-5, I#%OEILZ rE%b@]]ler’% ' HodTRH! 1RO h&dhh Yokl aitd in¥Rur @Tcomb§s1ﬁorguant ity

of a co Sitl typi ca y, an inmunogeni ¢ conposi ti used to elicit an
i Munecongszen®82i at aleselyjfabout 1Opgnionleyamplhbetiesn Sexad rlésg,l suitalgy thkieveen 6 -

P pab! 1 »&Pfeﬁ’sﬁex?@‘rﬁa@rhea b 13l e PaRERRg LI @ sisen Sy et TBRE B hogen
Howev &f {10 th@rh?ur%ﬁtdog@of tﬂ?mﬁuﬁ@g%ﬂfc%% epaga'oﬂ%bm riR&tGOER 29&

require multip e a mnls rations of the itmunogenic conposition. Thus, in
t he cooftabrtt Hig, for aimiacbabwemel Inpertbetvmen Mng)br)gmah]yl hpt\eédne?c?mg/er 4rount

f d t hat t h
o SUbRi CRANE o RO SRR PO S GO P8 ol GRS RO AN ( BE ponee.
[047] Jfheesaf &6l Eyau anhgagﬁ@aﬂg Wheh kmw&%g&ha wftH‘Qﬂ El?cfg%ﬁ tfﬁﬁé f&he

subject I's suita mnistration to a Subject hurman or
ani mal exauntiple chimerkdrtl pglypeptalePhar famomblyi bmdm;ﬁoyeelnnemmuhyg@lc memsltiqnls Mack

Publ i shi Easton,. PA, 15t h Edi 1975), describes conpositions and
for rrul‘é{{tﬂgﬂggwi"?fglcﬁmpﬁ‘émﬂlaith?@ﬁl‘%%tlogl?&p%gll(% 38@31% ceutical delivery of

t herapeutic and/ or tprophyl actic_ conpositions, .incl ud| ng | nmunogeni c
conposilt 1 ehQptipmdls) theiadiuvantran sise dnceds mingral saltsrsuple as analyminumensalciugch as
an | mufe ihSSRARNES al RN hRuBkE  hint Bl ¥nd M NRE L IRORId G, iy ation

or characte I'CS 0 response. n ag n r'nmune

r espons@nilé, @hadptvahtedataiing 3DEMPDEn @aaeinaum@ithtaudmmldmsalm ely
characteristics of an immune response following its adm nistration, or that
al ter salumlmwashydmi@dmr ‘ehan’ dn%@iltabwghfocmu@tlommatirmnu@ge@ne;pmpaﬂpm| c as

cuch SRR g eﬂCQ‘F‘dﬁ@ggf%Eﬁtedee[%eﬁi%mw?raéﬁ A3 PR e Espone or
gent @337 o ??éhéﬁﬁsﬁatﬁcﬁh%%ﬁ%%g o PP L S 1
Comarﬁﬁyé@nﬁesr ﬁEﬁH@WPQﬂ%ﬁmrﬁhﬂ&?ﬁﬁia& E&’ﬁgﬁ)s%éﬁs. Ripeaks does not

necessar mean that an agent conpletel y elim nates theresponse or
condi tinunynestinubaigryasngositienssre pagicolaay soitahlé s¢ mocwhl ddpevaness pgnder or

condition is, e]imnated. Thus, nlmTun n|c osition that reduces or
pr eventdrangsal f?dfné‘&%sffaﬁ‘)fbroaﬁ’ E%Sﬁ@ HRBUNQSH aaigryacoﬂg‘?oﬁ’éﬂo&iﬁ‘réé‘l gePB%%'{e)nse
vacci nﬁeg;ﬁﬁﬁ&fs‘%ﬁ oViter ?{en%r&?@ﬁ%tel&a(@MPy in e ﬁ&gﬁf B8 GdankRORLSL e' y

el i mi nate such an I nfection or responsé, so long as the infection or
r esponsetdrs, seehsisy abiingt Binitedics Iz\écksemm;peenea(qeb,eagbyowell bredst. BpoMedb0% such

100 or 7e8E TheR) e o g o Stinin 0B tosREL5neR ol B 54, O8Fent * o
in CO”W&IFQH"N@w@én%fa%'bﬁ'\%cﬁgﬁrﬁnd ehom&rcé}‘ Dekitbl, &L, 'Ndwe Yarik | 'B‘cl!sﬂq{ong
mul ti-cellular vertebrate organism In the context of this disclosure, the

subj ecKO@rpagcl%ﬁh 18RpV iSnBatt No. 5,08, é%l ,U.Sukdt. Me. 4706 Nuwbich arvi usaful agag. , a

nouse, .cotton rat non- hurran te t er. n tivel t he ] ect can
o 15 i i PePosiidis By HRRFEOHRY Rt Takierbe ViRt bkl e dMPL e of
RSV i nsdsedl BEmvihésinhulateRc@AgsbstionSeabk Lkérldte @P“%%Q&nes-rh@hﬁh%%j G

gl ycoproteins are the only two conponents of the RSV virion that are known
to i nduskomebicandsafd for heman ad. Aragosmmedsthane . caffateligho aatorassdaible mto

t d t t
Feat ar Beiclt o yre s TR DM HRsRei S a s fdtiul BBGRR A E R nBnea Rl i por ¢ ant
i mnoiﬂ@é’?pﬂ?a’?é c@&'d’irfé@eeﬁsé&law"@ %Yec@o?tﬁf?éa@l bt hg giloﬁfgﬁ?lg?,%r o¥iferfyiser ot ei n of
RSV is transl ated as a single polypeptid recursor, designated FO. FO

f ol ds @ogeiage wubjpmtcmtantlgafnst(égk)ypamcdady amt&gns thas haveradnslrgthobicahoiety. Any
nodi fications Flrat i}gnal tldeqﬁg{)) targets thetranslatlono t he
nascerfffre]i?i‘B"F1 b methy ﬂila& §rﬁeel |fEﬁtFﬁ¥ﬁ°PEﬁ)“e‘§r’rH veECYylag rvegicleay ed
by a signal peptidase. The nascent pol ypeptide is then Nglycosylated in the
RE at 3 sites, at ami no acid positions327, 70 and 500 of the exenplary F
pol ypepti de sequence of SEQ ID NO 2. F2 and FI are generated by
furin-cleavage and fol ded together as a trinmer of heterodinmer (3 tines
F2-F1). Furin is a cal ciumdependent serine endoprotease that can
efficiently cleave precursor proteins at paired basic amno acid processing
sites. Typically, such processing sites include a basic am no acid target
sequence (canonically, Arg-X-(Arg/Lys) -Arg'). The RSV F protein includes




[ 054] This disclosure concerns chineric RSV pol ypeptides that include in an
N-termnal to Ctermnal orientation: (i) a first am no acid sequence that

i ncl udes a0 2p/@emai N j oi ned to an FI donain of the RSVPETmrAv@iaoi@md (ii)
a second am no acid sequence that includes a portion of an RSV G protein.

To facilitate fold dur | duct t ei
equentis Ehtite gy B apEre R e piarek SRR aR o mdls A BTeGl Sna ' "
pr evendontgdsitions bEayE&EnorteMbYrik Ehcﬁld‘éé‘é@ﬂhﬁl ik ldefini€idh obBroi@sbmeyed by the

addi tion, deletion or substitution of one or nbre anmino acids in the region
of am l?rote@ecpraesr@gub@tpespamtsfmamn&/ @srd@sebeﬂae therut (sexargp) ©.S. PAe Nowr i n

recog n at del eting one.or 1§ o acids (for
xS PR NaR P e D koS BoeTd G SRR Re ane
| ysi ndigfpoR8&dchhQlSorlidofbskadathlide bEPS EEBOB O¥s elaavélyy dripifdtBAVRGR tied t es.
Thus, upon expression and assenbly, the F2 and FI portions of the ch| meric

pol ypefpciatie usedral proflucezhe OMY porinsclegaV¥ditseripspegissptihieh gaverallyvobsy less

sel ectt#“g2 %@H tl(ﬂﬁgﬂl ns f the F protein, one of skill in the art wll
r ecognPd 2 (4 ithe fotg tprgqatreanry necessary to include the entire F2 and/or
FI domain. Typically, conformatjon onsi d ations are of ortance when
sel ecti0h4S H@%@a&we éompseﬂrpawéﬁt yf @te“tlﬁg YreXUgefad PHter Wﬂ’s’n;)“teﬂ’é(’tpﬁlsdonm n
typic J and
< obi 1P R BBl A0 moshS pofinf ARl BIRLL, 00 OMED, BERRIRY 2
F2 dommsnlutmnlbgrdietergaﬁt (tooxaedl GH Ptbtdc&ﬁme@ﬁtrilmpmvtegt Nas#leOF, aldngctablean

1"23) Vst be R M. Aoodkalt 004 Kl SeR Ceb P Neghamieai Vkeer.

dormai !:v% Y%ﬁk%éﬁ:@l PR AR INRY. 1%’3f f@(ﬂntP%ths%m%E 2kl Be Fo?&hfé'téﬁ%itﬂﬂ VEul?étS/

i ncl u es i munodom nant epitopes e F protein. For exanple, It

gener acbﬂ antiderss suab hepﬂmﬁezbcbre‘ed:ormbmmﬁ smtelasn derivafl frdme viFhl qootcygemluaﬂag dmmal n

t hat ¢l udes epi t ope d . by n i zi.ng bodies.in the regions
of - ami HumsEs IS vées(csaq‘i% Fih €l éﬁl?atl?rbﬂl)tr%dt %glab@e RressiitScor ' s
chl A in
the 1 ond bR ’51’%%@5‘%0%‘%% B e S T
porti oappocl’sxmiatel)FIlO(SDan in diemgter (IsqamihGHgPmtedsomas:fodﬂmzﬁﬁ/edw)salb()tal,eqm t opes

 rmun oo kY AepResoELSHe ATV SYRIHID AL - &ProH& Q1o b Bt ey Gersralie

conf or yRldian. NI@UﬁorkaMaﬁJel Qgﬁi?érnlnBOi%PGPéJ Qt%gco”p“ ses at |east about am no
aci ds 262-436 of an RSV F protein polypeptid I'n one non-liniting exanple

0 O 8 B s R SRR TR Sl il " v

enpl oygdhmixtdle. gxwvmbexo@enbﬁﬁmmn Rt 4t daSortki@dMoasdl eaketfirdd@o 151 or
am no acid 161, or termnating at position 524). One of skill in the art

will reesskiaaOMRAPSerinpesdinn (Whdy qaafungiios &g ae fromsnesimuatonsenpesitions

di scr n,.of | itat (o) n ly,
and maghik 98 QUPELPS S oY B B flpraR SRR Sual AR PEPRIGNE,

i nt r odwhied nlneﬁ&te(emaﬁ bétet WenibratieQireteih opmativh. of Moo uses!(b.gk @iGuaintvar yi ng

| engt h and structural attributes are known to those of skill in the art. In
the cobfersed pm Hean-negative bagiena,syek peeirgae n@ﬁﬂéftglwé&nﬁém prep@rﬁtrowf a
nunmber , of n 0 ne rich

r epeat e ‘gzgﬁ‘g# !‘e)g%gfr‘%‘ gvéﬁgb STPéé)Qé(ﬁ%ﬂaruf %‘g%iél%n Oég@’ﬁ at ed in the
enbodi commdiseddwith grea®®IP Motdosamnel pi«é})aﬂtloﬂx)ﬂ cﬁﬂae\éd-rrhlxechomdﬂfﬂhﬁecmvyh: an©MPd
serine repeat g_equence is enployed as a. linker. The variant_ of FG V1-2

i ncl uddEPHaeTy ngn&uﬁtm?pat%lﬂm al 1%@??%%1(19( 6§ riuenrsded Gogadiffesenht i on

Site. r din
S0 | SRS & BicSGTRGh il M ORGP DEbpAGo) BE G REUEMRRI b 0 1
str uctajd’ogéncaislyf added €PSawan bbéro@{miecymé Grhm- rﬁ:gﬁtﬁ@l bacefbodi-ornitich thelOMREr is

selected fromthe native F protein, For exa in certain favorabl e
embodi PFEPATELIOn yas mad af fr@l@rwéfs@ﬁa@rqmrns@&ue @@erttanat’rot@um@h@uld @tSOtbne pep27

:5gﬁea fer e(t’d t!loS %@Bﬁzﬁ@e q&lm{e %l% @gdrsgggc S’t]% s[\%a'll]mgfégulé,{% of the

structural or functlonal characterlstlcs such as glycosylatlon Tmn

exenpl ary versions of a pep27-based | i¥ker are provided in SEQ ID NGs: 7 and
8. [058] The G protein polypeptide conponent is selected to include a
portion (or subsequence or fragnent) of the G protein that retains the

i mmunol ogi cal |y dom nant or i mmunodom nant T cell epitope(s), e.g., in the
region of am no acids 183-197. Exenplary variants include, for exanple
subsequences or fragments of the G protein that include fromanino acids
152, 151, 150, 149, 148, etc. to antno aC|ds 226 227 228 229 230 etc.

o N



ot her enbodi nents can be produced w t hout undue experinentation by those of
ordinary skill in the art. It will be evident to those of skill in the art
t hat any Ww8Vote/mnd/7or G protei n sequences can be enpl oy@dTiaa2069901021
construction of reconbinant chinmeric RSV FG pol ypeptides. The sequence of
the F protein, which is responsible for fusion of the virus envel ope with
the target cell nenbrane, is highly conserved anong RSV isolates. In

cont r a5 conthanatigns theeeofs Eh@?@qtqﬂ ingpn bpieparedsippernle as desoyibedd Wik achnent |
IS rell,e%ltt‘%n\{ex 118 ({afbub?lga ﬁo YR RSV F and G protein sequences,

en

illustr Nariation b ween the different proteins, are

provi 0081 1414 nserved and able s are readil par ent
Prom sl Crmbimaasot G Euer s cefomshas e Sratdidartitev inn oo Bomai n
(e.g.,uyse@hid &ﬁﬂﬁﬂ‘bﬂid?ﬂ vxtn‘eh HihBGc RO lﬂy?yp%f}ﬁde]so @opéxaﬁﬁ}ﬂe rﬁfaﬁéfd}%té:d l@s@tl ehR
sequence) are uncl eavably joined to an FI domain (e.g., correspondlng to

am no Ectodsulagd-te@8hafwitthdDdPer dhe eate frQ2di: rﬁfeb{ﬂlewdbyprIIabe imtbherorder

o ot o191 JiolRer Lt Lo - heeniaihosiialty 1237 0oRea Y abe e B & no

aci ds bR g085 C’fl t6 he 1IGARISIgRA1e- &othé‘r%@ﬁﬂbﬁﬁ%&é& G‘é‘érﬁ'fdrrﬁdl‘ﬁlo%nfhﬂﬁd&c' d
corresponding to position 149 to approxi mately the am no acid correspondi ng

t o posipiMAL 22®amalunhmune§ahr srb@s Rlupriouel hydsexjden®éen famudatedipl e, from

position 148 1 5b 151 or 152 to 05|t| onf2§{%a .227, 228, 229 or 230).
The FZXONin{ony ‘E‘H’% thatiprsanphance ap 2 ‘ﬂ%ﬁ?ﬁpﬁ%‘ ig 1l TRMYnG FesPAnSSol ypept i de,
such as _an F protein pol tide selected froma nat ur al | occurrln F
pr ot ei I913LIckH semeripgtandss, tﬁm%nmﬂ@@u lagiondpglugss lippeoraess an Oﬁx ion,

pr ot ei f serd J )

At er r e R S5 D i BE R h E Rﬁﬁ?é@%ﬂ?@%ﬁ%ﬁéﬁ%ﬂﬁ‘??mum

nat ur apHogpleae or alumihibmiydtsxide. pol ypepti des. Alternatively, one or both of

the F2 and FI domains can be nodified as indicated in nore detailin the

di scusiior) bas ek Sﬁl@@ﬁérﬁbﬂ'—@n %Eéreﬂmmﬁtdmreei ¥ metdbBlisably G, 8heh !al'én& an

be selected from D NO 4 or fromany of the variants di'sclose

WO200 8t totalisiioh af @@hqt-tc&ophfrmbmecrhp sanfactantirzudh aepalgsaabaie 8001 Aneen §han ah ave a

por t1 it B Eeen RS Bl b S UL G Gy P it et it does' ° ®

| Munok AGbR@Id ¥nddHRRId B A 83tV eS (s %Iaéh LD MPRASIE aPorth ($26 oS Qm? e

pol ypeptide, as described herein. ternatively, varlants can inc

addi t i spabuseerirner cau ibdsfor Boamps aipbphate ndfevat satine.s Additionaltyl thd elladdva:teronal

am no acids, which faci ur.if.icat, e..g., polyhistidine tags).

[063] AP SRR FP am&ipa%%;% @’?‘ﬁﬁﬁe\%‘g}‘?a‘n Hﬁri"iﬂéﬁ ﬁons can be nade to any of
he di scl osed chineric FGE t£gept| des to enhance expression and stability

of t hel % hWeranethss pppedimentat hadeptienithersds providede weeine ceRpPEidan on system

For ex&[ﬁ@,

signal p p'rsn}?g cor%glté Bg% g%’ o%ﬁte&{e%b%%gésqﬁlg‘lﬁh g@%ﬁ@rﬁg{bﬁl gcro hg%{fastﬂl Iaéfjoqlaﬁl'

manmal water emulsionaind wgaﬁllyﬂﬁmtdr devre fuither ﬁﬁmtlﬁlﬁstlﬁﬁ‘lédt_@m&iete\ne s#id gildh-vepgruence

is favor selected mhen ex ssing .t |ner on eptide i n nanmalian
cell's. 61{51@ GRPLiEgs,D-5-4 ﬂ%@ﬁ@gﬂéﬁbﬁd% J(gg Qtﬂ /g jacad (grighly

pept i dgphf d Hiay S g)e,g] can be substl tuted for expression,
in |nsect &g%lf‘% &[g%flltabl e gl antSl i c{}ﬁ%ﬁlﬁ)eptl des are known in the art, if a

Por SRR AE FRbodipREC Rl {ibanEEMRAON i RS aDRoRl S&Rehin B ,°
i ncl udferriofaaknpéidd, dech ofan dil- ﬁﬁweepémﬁlmoﬁomgbxﬁ@&asw&w erhiil56h hase gmeﬁ

Sinplex Virus (HSV) gD protein, human endostatin, HI V gpl 20, CD33,
cyt onegatide siza of lyss ﬁxamoe%um nhainmnteeeas AielosedinsVel %/Bbz*)a Vor exaniiB\ie gp350,

enbod s O TEMEE i bl SR b sedR e Biopieba o etoaim i rane
gl ycosys élésicﬁBecPﬁ)tE@erea‘ﬂrPa%ér@hﬂﬁlbé@O 689 43%). AMCHRASEIPIth @dem%ﬁlbeg the

proportion of nolecules glycosylated at one or nmore of the glycosylation
si t es prersehin 4 hpasomat formulétmnoo@ntmnqufl ;heeqdjuvdet coftaining ADPM®L (bhe native F

oL SRR A% Tieb L SRR BT o £ = e

i ntroduced in the vicinity of the glycosylatlon site at ami no acid position
500. For exanple, the glycosylation sijge can be renoved by substituting an
am no acid, such as glutamne (Q in place of the asparagine at the
position corresponding to position 500 of the reference F protein sequence
(SEQ ID NO 2). Favorably, a nodification that increases glycosylation
efficiency at this glycosylation site is introduced. Exanples of suitable
nDdlflcatlons |nclude at p05|t|ons 500 502, thefollomnng anlno aC|d
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F | domai ns can include one or nore nutations (e.g., nucleotide addition,
del etion or substitution) to nodify the polypeptide as indicated (for
exanpl e, Wwo 2nmdiob4a7a gl ycosyl ation site at position 27, PCO/Ga2009001@B00) in
nore detail in the discussion herein regarding variants. Si rri larly, the

pol yn tide th encodes the G protein domain can be cted.fr SEQ
P ol S ket Rals. SRS e rukiinogenl Giieroad i h SEPEBSTO PR LA OR R Ee,
certaijg f&m&emfaamlﬁla@atfoﬁqeamﬂﬁﬂt the %Lfg{?%faajwm% &‘et&?fﬁﬁéﬂ el 2 @k f or

expression in a selected pro karyotic or aryotic host cell, such as a
manmal dndnelapven tnomreactx@ntc in eh infaMcubjact. |Ganatadlyy thpldosageiod adjamhtelx pnessi on,

t he nuc sc be .i ncor por to a vecto ch.as .a ro yotlc
o a dile fuiiatRegs Bedf g Bt Cdbrnbgn kS EdLs iR CaRs A 8L g

her ei n.GAndRRs bgl:‘al GSQﬁQ)lélé?) Aot eQQI%gI%f the a%ﬁh@éﬁBI?MIy@f%tt%u?al()J 1'ﬁ(ihéjfdﬂ§e of or
exanpl e, ’bacterial plasmds; DNA; "bacul ovi rus; yeast plasmd

vect ormgalmﬂugeshdhrasriﬂem@ngn@t]lwlgéawg pet dosel den infutht ﬂdmgetyl@ﬁdz&llyvat ﬂnllow such
as vaccini a, adenovirus, fow pox virus, pseudorabies, adenovirus

adeno- %lslsﬂféhlétf%ew guony ?éloilbwg osrbouii{hiensuch astioar ahout Rpetor ebaMEy OF he

ercpr o] o Rt 20 B Lo FE B\t b B BRI B RERERPRg 1 ne

FG chifetdg h§a1femhﬁ)afébye @hd Q&Q)‘Fdﬁng B e QattdRiifcAOHatve £ ERaldGR ah®eRPBrly
appropriate transcription control sequence (pronoter,” and optionall y one

or normpehitians eth&ﬁomlaﬂonetypmafkyxlmcmdetrm jof an Ei'dl]atfant somphrmnp tHapnutypeatly de
seque e i nt ret i S operabl I|n ed o an a |atetran cription
contr H{Pé'h’é‘g M% dop M%‘PESP 11% Rater UG sudar | y
pr Omteﬁxrerﬂlilm%an tntRidea d&%ﬂal@oﬂg}%&{ts fgpé% Qﬂclpe{scb'ﬁgfegtrerd? f sqlﬂ%lgﬁé ovi rus,

E. coli lac or trp pronoter ‘and |'antbda PL pronoter, ot her
pr onotadpls tonapherdlparcidorta dedtergapy eshiantwarh 8§emeparids. n okanplatyi formula‘eoﬂsar yot ic

cells or,their viruses. The ex ion vector typically als
b e B RBPHRLE R Rsoct GGk D H T o Aot | S P hele e Bam
ter m naiof9, @IMRCEHBM ?{%tf(}%‘ﬁi hy tdcﬂgﬁéfg%d%ﬁﬁﬁ OB b 3YE rvied 4B }]‘3}5‘9? the

anpl i fyi ng expression. Ion, the expression vectors opti
conpr irsto ofisquatengD mkphs@@phabl B equalke or penthan fl @s phipprodelea amﬂma stapli c trait

for sel ect.ion_of transfor st cells, such as.dih fo te reduct ase or
neonyc‘?r‘?i‘ﬁF‘QEI 1o pet. ) @fl% G150 eaigin R atabizet Wheskal watlwr&%n he or
anpi ¢ o i Y, b a

"l e n o ARG 225}48% ot oGS HRNERS' B0 RRLOBnd Hhedinf

ef fi ciRTEym aboiit'1@0gE AsriabBut 20088 €o %@rﬂab@gis aiich RGbUEES008g ?)er dée. ATG
initiation codon and adj acent sequences Nn SONe CasSes, or exarrpl e, a

transl n serted
o0 OO Sl b, ORI BERREL AN SERMERRR LT Yool 7

pol ynutdctionaldivss eltmmi):ef thé antigearand tcarf be grepalad roytcbmmbﬂalttedhndpeg I n such
cases, _additional translational cont&ﬁffl &ga are not requjred. However,

in cas%spw%%o mlyu@gswyﬁ@mla@n% EadmiyistERtigh iq ypan subiesEs | i s
i nser t@gene%mg@&eﬂse& mél‘}éhﬁ&deﬂﬁé’a{l Bq&e&mfako 'vp%i ﬁﬁi&“ﬂje n@fe &kGnit and
initiation codon is provided for expressi t ITEI‘I FG sequence.
The i rﬂduu\atnt appreastipedited byl Rovedl dnd Ndvenag Pleatn PeagilA95.f Newd remisemndur e

t f th | | f
L anacoPSTTBTERS B LRGeS SHES PRI fiah- Calaru dark Bese PR ampBostest i ns,
bot h r@tSUAai97%”@11%5{15&4&@%&1%1&{119138&»505{65‘ijseééséﬁ&iad fh@x&hpleChEPElYerfh, BXPr €ssi on

can be further increased by the inclusion of enhancers dppropriate to the
cel | SRatensrh234.879e GoBpigation ef prateiny to9etyorRalsullessis Bisolvsed ddr exBinfples by

st arfobgiesh et P hyChE Lol dLSoF i Peoes the FG

polypdﬁtlde i ncl udes one or nore addi tional sequence el enents selected to
i ncr ed9&2 Ankyrigallypthegmaumielhpretedn Breagh d@&@e)fni@ I@ﬁawmgﬁglcwg@m@maow d when

intro [ nC| ences
ncl uddeeid A alelAPhnER ihauck" ) AT Rord e TP TR el B A
or a wide dffdctsipitBeyBldal s hmuordotectBeAR thik eaiﬁekt%oéi A6t rﬁ&@s@ﬂhlg mdéach as
those STAR elenents disclosed in Ote et al, Biotechnol. Prog. 23:801-807,
2007) . Wthout being bound by theory,40MARs are believed to nediate the
anchorage of a target DNA sequence to the nuclear matrix, generating
chromatin | oop dormai ns that extend outwards fromthe heterochromatin cores.
Whil e MARs do not contain any obvious consensus or recogni zabl e sequence,
their nost consistent feature appears to be an overall high A/ T content,
and C bases predom nating on one strand. These regi ons appear to form bent
secondary structures that may be prone to strand separation, and nmay



[071] Exenplary nucleic acids that encode chineric FG pol ypeptides are
represented by SEQ I D NOs: 10 and 12. Additional variants of can be
produced W9 2a8@®ea7i ng anal ogous F2, Fl and G protein pecympvisdei@equences
sel ected fromany of the known (or subsequently) di scovered strains of RSV,
e.g., as own in FIGS. .4 and 5. Additional .sequen rlant t hat share
cequerRETSEN AP FoTS oL LR AP YHIP GRS CT L B SE Bt hose of
ski Il és?eélﬂﬁy vkre d-[éé%é:@sediatea RethHe L he TAE hﬂoﬂﬁrdf%ﬁﬁéen%awva@f@ég@ﬁ‘dmg

pol ypeptides that differ by no nore than 1% or 2% or 5% or 10% or 15%
or 20%poh whieh spesifisotrinenogen isndnmjoxash dSanewllyuié & expheted that eachdiugas sioel

o mor il Ginrag 6fhe oF PEUR RGOV NEl R AB R dale Ty ST e
' mTedl Aot Yu ﬂ)dzﬁ)roﬁ{ ﬁﬂ%églychtﬂ% Sutolf tgﬁ&ﬁdﬁéZ%%lébGﬁt ﬁ[gt ab&tﬁeﬁ)ﬁét out 15

pol ynucl eot| e sequerices enco I ng eptides emsel“\%es share

| ess saQuedBe, aBeRISLY, dboat 30Ld, BBoutddugdanbyutdOuphahe ametntcutilodein 4072] 1t
wi || be understood by those of skill I1n the art, that the simlarity

bet weeMBWIgERICEOMBOpEPY fressleictd hasrdl qrothy ﬁuiuﬁfé@pp@let@e(ﬁgen@@@t oe@ldﬂ&»r)

o 1 hexbioRwal g e AU Toh S B RePlof R PR ERRE I eAET O

i dent i $hservanem 6NeRibode fitred ¥nd GthérrespoaRds it silass!r Bslldwing ef itidlfvapahaimt age
identity (or simlarity); the higher the percentage, the nore simlar are

the priuRigcls canrereirakoast inigheut hwyseifuences. In general, the nore similar
the primary structures of two am no acid (or pol ynucl eoti de) sequences, the
nore simlar are the higher order Iﬁkﬁtﬂtﬁs resulting fromfol ding and
assenbly. Variants of a chineric pol'ypepti de and pol ynucl eoti de
sequences can have one or a small nunber of ami no acid deletions, additions
or subExarhplel loNExdiiiplavy chinhGHERBY [rivheplbide antighiy’ Y hi gh percentage of their
amno acid, and generally their polynucleotide sequence. [073] Methods of

det er nignbgQ m%ﬂﬁ@f @bt&y@ﬁ&:@ﬁd&nom in the art. Various prograns
and ali gnrrent or 1 are descrl in: Smth and Waterman, Adv. Appl.

Mat h. Hi i
and sHOIEF %I%v Y QR AR MY ED and gDV Yk e ped e Cor pet
et ?I withldhednsclésmes mgsg:grlelz&e ifgsgglﬁ)sﬁh; 15198&} cltanﬂlrﬁewl\g?mdadg EE?rImg 1| \1/8
Nat | S et_al ., ure ne

1994, Iﬁ’@éggﬁpé 13. (lﬁ? ﬁt“é‘tilchéﬁgP]dﬁ?%ﬁ egHIC eéé‘tﬁfé)n‘éaé“’ﬁlslg@ﬁ]rﬁéﬁt‘e%t hods and
h I I BLAST
ono u?@ata%tt%tfagtg%al %@t}ﬁgtﬁg}%hhgegt ﬁ%s%%%%tgtdam& SR8 pt‘@o ( )

(Al'tsc et a I's aval rom sever al
sour cegdycasyhatiodi hgthektee%atplamatnb@dmteents both {Brioteopmidbo gotifsiivercratooed, ( NCBI |,

Bet hes and.on t i ntern se.in _connection h the se uence
anal y %Iﬂ%rétﬁé Her:aefr EetWEF%Q?%tz q@ﬂ%@tﬁf@mw Adereqace i &5 jpkerg present m
descri n AHENRBs! 1 this programis
avai | Ir&tIEIIevolo}lg{l e NC%q a\?\i%ﬁv{iﬂgﬂ?g\%tﬁhe [ n?grsgagltﬂté E%I}&']%lvgﬁbt her indicia of
seque el the ahihlity to.h br|d|ze
Soaue01sE] THERHREHBHT RS BT e oo R b

st ri ngehihedeli@arnaiadDVarg IEHAY) cehlé Gding HER emipirdssmubystahzeﬂdr b@lssgrémgency of
hybri di zati.on _conditi ons are sequence-dependent and are different under
di f f er@HEmdps/fiee m?émnareqt}&? sregeapys lytgmine foy opimplerpwdn kkadloaning Barstection

resul td erH ZBE?}:E 14d&9{o?%?%@%n%% 561&9&&8&1&@3%%\485 é(nc% %trltddhrtgeﬁfcpﬁﬁet he

nat ure the ybrl zation ne ol ce an I on and ngt h

of t hqadiy;tnpude Zhisgystenl @ablea@alebnsﬁ@ﬁeuablesloneenerrﬁéthbbhctd&pnmmed@é tor e of
hybri di zation and the ionic strengt hb%es pecially the Na+ and/or My++
concerfXPESSIOR oL sfutammine syRihas: bdhe BREIA TV ecor. valthouabtlterq@nstwotm«tesgmqudmcy of

e e e T

t her medxphgkioh ging @l Bﬁcu{o%sE&Rre’Sﬁ@n V@a@r Systeri €BBYBEEe at a defined ionic
strength and pH The Tn, is the tenperature (under defined ionic strength

and p at Whl ch 50%of  the target sequence hybrl di zes to a perfectly
mat ch HBRPIC . NSNS L.n.sL' MAHTHOR b O IHAY SETE ) pimexic ROV pelynen l|a_t|0|’] of
stri ngenC| es can be found, for exanple, in Sanbrook et al. , Mol ecular

Cl oni ng: ALaboratory I\/Ianual, Col d Spri4lg Harbor Laboratory Press, Cold
Spring Harbor, NY, 2001; Tijssen, Hybridization Wth Nucleic Acid Probes,
Parti: Theory and Nucleic Acid Preparation, Laboratory Techni ques in

Bi ochem stry and Mol ecul ar Bi ol ogy, Elsevier Science Ltd., NY, NY, 1993. and
Ausubel et al. Short Protocols in Ml ecular Biology, 4th ed., John Wley &
Sons, Inc., 1999. [075] For purposes of the present disclosure, "stringent
condl t| ons enconpass condi t| ons under V\:hl ch hybr| d| zat| on WI I I onI y occur

- b1 o o ~r~nzs o -, =



transduced, transfornmed or transfected) into host cells, for exanple, via a
vector, such as an expression vector. As described above, the vector is
nost typiwal2byw/méeqarasm d, but such vectors can al so be, pCorcaas@mpie) a
viral particle, a phage etc. Exanpl es of appropriate expression host s

inclu eri al c uch s . coli, Streptonyces, nell a
yont i D i qtingd oG e So R ER: PR EunLrunt BRYTREY

past or I
Y

or BovikSVmelmalzation poantial ¢igdatien. Serewed: mixed|vggteinbiblitos progdins at[cOrGntTHenshost
cells ¢ be cul tured i ventiongl, -nutrient di djfied as

ppr opt e TG B 5 R0 Bt & 0 Codh BT PHYEPE G BF (RIS s8Fand

anmpl i fythRehstiiGe MIRES WRH aFRled @Hﬁdeﬁﬁ&ﬂx&ﬁoﬁ@g@ ANGRISIncubaR A J0hR £ 3Bt TRAS,

such as tenperature, pH and the |like, are typically those previously used
Wi th tdes-inbstitocefdus HBXtBtﬂSG’diSﬂhﬂn Idaqﬂdestmpmwml&hstWOI dellirecdaddiat battom @6t hose

P es i Piisoue e iae ol iph 16 et FeG WA of Dl aRODReg% { i o

ed|t|qg&”Mkygu1né%§§mﬁgﬁm1Ybrk and the references cited therein. Expression
products “corresponding to the nucleic acids of the invention can al so be
produ I I i t he
oA IRERROk Py BEREE PLRRYE e b g ERYSH AR |
cuItun&fBH@wbRNmGuﬂ@faﬂugﬁﬂmﬂnﬁmxlPﬂﬁﬁaﬂﬁwu@hﬂﬁhﬁﬁ&b@ﬂﬁnﬂaﬁﬁsﬁgﬁnKhIture in
Liquid Systens John Wley & Sons, Inc. New York, NY; Ganborg and Phillips
(eds)lPh%ggﬂjﬁlgﬁt Cel |, Tissue and Ogan Culture; Fundanmental Methods
Springer Lab Manual, Sprlnger-VérIag (Berlin Heidel berg New York) and Atl as
and Parks (eds) The Handbook of M crobiol ogi cal Media (1993) CRC Press,
Boca Raton, FL. [080] In bacterial systens, a nunber of expression vectors
can be sel ected dependi ng upon the use intended for the expressed product.
For exanple, when |large quantities of a pol ypeptide or fragnments thereof
are needed for the production of antibodies, vectors which direct high
| evel expression of fusion proteins that are readily purified are favorably
enpl oyed. Such vectors include, but are not limted to, nultifunctional E.
coli cloning and expression vectors such as BLUESCRI PT (Stratagene), in
whi ch the codi ng sequence of interest, e.g., a polynucleotide ofthe
i nvention as described above, can be ligated into the vector in-frane with
sequences for the amno-termnal translation initiating Methionine and the
subsequent 7 residues of betagal actosi dase producing a catalytically active
bet a gal act osi dase fusion protein; plIN vectors (Van Heeke & Schuster (1989)
J Biol Chem 264:5503-5509); pET vectors (Novagen, Madison W), in which the
am no-termnal nmethionine is ligated in frane with a histidine tag; and the
like. [081] Simlarly, in yeast, such as Saccharonyces cerevisiae, a nunber
of vectors containing constitutive or inducible pronmoters such as al pha
factor, alcohol oxidase and PGH can be used for production of the desired
expressi on products. For reviews, see Berger, Ausubel, and, e.g., Gant et
al . (1987; Methods in Enzynol ogy 153:516-544). In mammualian host cells, a
nunber expression systens, including both plasm s and viral-based systens,
can be utilized. [082] A host cell is optionally chosen for its ability to
nodul at e the expression of the inserted sequences or to process the
expressed protein in the desired fashion. Such nodifications of the protein
i nclude, but are not limted to, glycosylation, (as well as, e.g.,
acetyl ation, carboxyl ation, phosphorylation, |ipidation and acyl ation).
Post-transl ati onal processing for exanple, which cleaves a precursor form
into a mature formof the protein (for exanple, by a furin protease) is
optionally perfornmed in the context of the host cell. Different host cells
such as 3T3, COS, CHO HelLa, BHK, MDXCK, 293, W38, etc. have specific
cel lul ar machi nery and characteristic nmechani snms for such
post-translational activities and can be chosen to ensure the correct
nodi fication and processing of the introduced, foreign protein. [083] For
| ong-term high-yield production of reconbi nant chineric FG pol ypepti de
encoded by the nucleic acids disclosediZherein, stable expression systens
are typically used. For exanple, cell lines which stably express a chineric
FG pol ypeptide are introduced into the host cell using expression vectors
whi ch contain viral origins of replication or endogenous expression
el enents and a sel ectabl e marker gene. Follow ng the introduction of the
vector, cells are allowed to grow for 1-2 days in an enriched nedi a before
they are smntched to selective nedla The pur pose of the selectable mar ker
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Protein Purification: Principles, H gh Resolution Methods and Applicati ons,
Second Edition WIley-VCH NY; and Wal ker (1998) Protein Protocols on CD ROV
Humana Prwep104d6447086] I n certai n exanpl es, the nucl ei eCaaiads0sz0en21
i ntroduced into vectors suitable for introduction and expression in
prokaryotic cells, e.g., E. coli cells. For exanple, a nucleic acid
incluggng a quénucleotide sequence that encodes a FG chineric RSV antigen
can beX into any of a variety of conmercially avail able or
proprisebary neect ors, such as the pET series of expression vectors (e.g.,
pPET19baneb B 2dhien X phessingnROf rtherccodimgiseguence i s i nduci bl e by | PTG
r esul tsitngin AZhégivaheviglcssofonplot éPA3@xpr essi on. The pol ynucl eoti de sequence
encodiatgrdeoht arecictcRIVCcaRtogett tk scarransticir etk agherer tE e thhage cTyatcaa
prontﬁ%@?at9ﬁcﬁerrﬁﬂ?etEﬁﬁ&?6?%$aasﬁﬁﬂ$aasgﬁﬁemaﬁﬁ?aF?ﬁﬁFaF?ﬁﬂa88%99§tﬂ%%ﬂ?CF?ﬁﬁ399bIe
| ambda 2pEc b Aot tr eG4 S gt abr e S P OB THE @@@faéggraotﬁcr%aag6ra?ast

|

i ntrody égtagag tietcﬁé% E%‘fté*tg acabtciiéi;éﬁgcﬁi@?ii%iiﬁcii ZZZES
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exogenausatt tdh aga f3a ot DACANSE: at her PEEIA oY e£10F g EREESER S gd e t G G- ti @Al ne
Synt hetaase)aepzyiragSelect @dtacetlsgeatyabeacitonaldoyaecpandedtatd ttagtaac
char actseri zed for expression of the chinmeric polypeptide. [089] In another
exanpl e, the polynucl eoti de sequence that encodes the FG chinmeric RSV

anti éﬁQrsDﬁh%?oduced into insect cells using a Bacul ovirus Expression
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r ecomMALAAY ¢ 16 Y OARNT 8V SRR S INNEASACSE2 pl asm d and t he Bacul ovi rus genone

to generate the reconmbinant virus. In one exanple, the chineric RSV antigen
IS expressed under the regulatory control of the polyhedrin pronoter (pH)
SIH]|§FQ r%:srer vectors can pro u%ggeufrng at her pronoters, such as the
basrcsgégi and, piO%p rom)tersg Fi al &7 hat'i ve insect cells can be
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di | uergcgag AITLel.Qn - eXt [OUS F af‘?cacl y ac pta faaca
diluents and carriers an }or pharnaceutlca Iy acceptable excrplents are

known in the art and are described, e4§., in Remington 's Pharnmaceuti cal
Sci ences, by E. W Martin, Mck Publishing Co., Easton, PA, 15th Edition
(1975). [092] In general, the nature of the diluent, carrier and/or

exci pient will depend on the particular node of adm nistration being

enpl oyed. For instance, parenteral fornulations usually include injectable
fluids that include pharmaceutically and physiol ogically acceptable fluids
such as mater physiological salrne balanced salt solutrons ~aqueous
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responses with an IFN-g (Thl) phenotype. 3D MPL can be produced according
to the nmethods disclosed in GB222021 1A Chemcally it is a mxture of

3- deacyl avecdormmme@ahosphoryl lipid Awith 3, 4, 5 or 6 aeghratadisaioaizns. | n
t he conpositions of the present invention small particle 3DVPL can be used.
Smal | particle 3D-MPL has a particle size such that it can be
sterilefihtgred through a 0.22nmfilter. Such preparations are described

in 1242844 [0R1]Sa):drdy Ropolpsaceharide, such as 3D-MPL, can be used
at anouriispdehweek ko ARG bONE oL pe L RsTRAT TGOS Bv Ofs TENEr AR PRN@ERKUVE L TTAT IO
CONMPOSIATEOTKNTSHTH. T3P eI scan.sherdigedr aisrardveveloratvalkaut rReoBs kfrokoexanpl e
bet weeaPNRONNBORPEV B PEHIicy Nipetcwe BIKR2 SNKAPIRK TNT K PE{KRE BRI TRRDEHIG T 28y vOTTHRE t Ween
23 andsE27 gl TE N DEATWe BFNTZ 4N Bif1d ST i STHSERBIAP SOV ST TSN B I0P S SEANDIORD ment ,  t he
human dose of the i munogenic conposition conprises 3D-MPL at a IeveI of
about qEQér% NOf gy exarrpl e between 5 and 15ny, suitably between 6 and 14ny,
for e%@@?y} gé{?\‘k@ﬁ and 13ng or between 8 and 12ngy or between 9 and 11ny,
Ut t her enbodi ment, the human dose of the i mrunogeni c
corrpo%Ebl%lN%ogrprl ses 3D-MPL at a level of about 5ng, for exanple between 1
and 9N+ QL shetween 2 and 8ng or suitably between 3 and 7ng or 4 and ng, or
5ng. [e8tcdarnother enbodi nents, the |ipopol ysaccharide can be a b(l-6)
gl ucosam ne di sacchari de, as described in US Patent No. 6, 005, 099 and EP
Pat entSENoID 0729 473 Bl. One of skill in the art would be readily able to
pr oducentigtiiousitiepopol ysacchari des, such as 3D- MPL, based on the teachings
of t hé3ERFENEEEBRURS NV NSnet hel ess, each of these references is incorporated
her ei n by reference In addition to the aforenentioned i mmunostinul ants
(t hat §|Qe in structure tothat of LPS or MPL or 3D-MPL), acyl ated
rmnosaQ % ?ﬁ}fg di saccharide derivatives that are a sub- portion to the
above structure MPL are al so suitable adjuvants. In other enbodi nents,
the adjsdvemtyo.§ a synthetic derivative of lipid A some of which are
descrided: as,s1LRAi1ggoni sk, and include, but are not limted to: [099] OM
74 1 atggagttgc caatcctcaa agcaaatgca attaccacaa tcctcgetge agtcacattt
(2- deoxy- 6- a1 2gcteaxy:2ckbR)cadasladecanaoyh gt etdaac degangyd ant figlyedqephospho
no- b- D gl ucdpygaresyt a2ef(aR)yg93-thydimxyt ejgragdecanoydagiyinel- aactatagaa
a- Dgl ucopyrid@iosidadichydr dgenphesphabe)gtafWORELAAD269t20300k OMR94aP ( 3S,
9 R -3~ (%de%&ﬁb%ﬂ exyratef ad ecahesHoam avepaat-tax ;a BLagiaad( Ryaaagcaca
[ (R) - 3- hydruXxyfetTcadetartyt @iir fio]deeadioag  creceragiot ttatgaatta tacactcaac
1, 10- bi S(dl d@% 10 %Egﬁ?ﬁf"ég %\,@@C@‘Q}’a@ﬂ%oafgéﬁ%f% TOPOAB L) LT OB EtOM 197
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9- [(R) 3. hy I’10 tggg E ala at caa % Ecglgaa i;;%gc gggczg-%cagc

- di hydr oge%mh% at a @ ea@a [

TLR4 1 ganck%lmtefgﬁgﬁgi gcéb%é gg%éa tﬁ%@@a&%% %g@ %p t?ag’l

such as those disgekesed ctﬁba\A@t@B/aEQéi&&t@é 449t Patcent aNat g£ut30 Zatta
(processes 78ar appregpattat itonctaftaAGRsatge cal Sa}adhcﬁQIaQS‘ﬁﬁ):cawatadiﬂty:am7 or
RC529 or phdénaciegeiresd byagceept dbkeatsidbt sitobtAGRs amadystitosedhthnotdS
Patent No. 176 °84DtacSeRe:AGPSI 40e9TNREt AFORAF SISt IMrdastire er@tTERE

ant agoni st 396186*’(3&91 ‘F‘%aat 6 'Faf% aﬁéa‘i@éﬁﬁlaaéétcé@tﬁv%?f?tcéaga[agmﬁacaeli?@r

sui tabl e at@ ngs, 2€ c%%@i%g q 855 A8l 137G P S Hofise *e A dugh
TLR-4 (Sablrl ct g?%ac t E% g @ c%aa tiégttgggr@ accraiaﬁob%ﬁagga%a&ha“ de
from gr aml%ga&ét\@%a craga agtg] gﬁfa’tt8rt 't 30'3 gaecocf n
parti cul arlmn%attg@géacz; efdc\éakayeaeécglte (U6 A A VP taaq fdable
TLR agoni st1at&gtheata shackqpsotghead: )tol@tag@;% L3catlta @&Eﬁ@ 't

surf act antl®noseicaadgadnyaddagnan cobt GRsaLChaGidesa hepasantSelphatea
fragment s, l14#ilbtoeetiar tragnents atfidutgnogenapapt & degtand ob- gefepsiar 2, and
mur anyl dllpﬁé)ét tH2 It VBR) cattfaphes epbodicoentgabheatThR wgendistaai syddSPt&0Q, 70 or
90. O her Yt BHseCTIR 4tticgands carectascdestefdpeda i W R00340E2d22% and in
WD 2003/ 0 éSat%‘ﬁé?P‘?s CRHIRTEMY AL 2cEGAPO IAIdadIccan R asbhpmahdeddek teficsel osed
on pages 4- a f NREBEOS Biaclt?%t‘"oPcﬁ?ﬁcﬁég%sf’lcga??%ﬁg\@28@%7%991%%%% n
parti cul arlééé g@é% ou g%%aa(’j‘cggég E5CR Wﬁ@%ﬁ/aﬁia 1%’28%@%!‘«%%8%
ER803058,

ER804680. and ERS047 %C?; exanpl %E)ﬁgﬁ‘ét sur Cg%éetﬂcﬁgiaﬁcaé HoPEctae
ER804057.[ 0104] Addi t| onal TLR agoni s44 are al so useful as adjuvants. The
term "TLR agonist” refers to an agent that is capable of causing a
signaling response through a TLR signaling pathway, either as a direct
ligand or indirectly through generation of endogenous or exogenous |igand.
Such natural or synthetic TLR agonists can be used as alternative or
additional adjuvants. A brief review of the role of TLRs as adj uvant
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response through TLR-6. Suitably, the TLR agoni st capabl e of causing a
signaling response through TLR-6 is nycobacterial |ipoprotein, di-acylated
LP, and pwerolo/®edsabl e nodul i n. Additional TLR6 agoni st #Car@20@ao1i2ibed in
WO 2003/ 043572 [01 10] In an alternative enbodi nent, a TLR agonist is used
that is capahle_of cgum ng a signaling r reajoonse throua%h TLR- 7. Swgi% ably,

C ca
the TLR a99 égi%aag Le OFCAUS) Ml g, 51,40 1.0. €S ponse I holgl bR Y s a
single str e Né\iaacc@%%c hdtgaa S LQHaQL NE AR &Q:Uéaﬂac%a% tions
N7 and C8, 2001 aacagtxeeeezeaetmcaa&aeemuedacaggagem Yfab¥&dches@ohaad one
enbodi nent 21d1hggddRcagonicstadcstt MtGugamde HitctheyccTiREaagot stSaabeca
described p1eIVO-200240858052c3f0d ththtdmrcan@bbernat taceceapodi nent, a TLR
agoni st is used that is capable of causing a signaling response through
TLR-8.5HuiPdl:y? the TLR agoni st capable of causing a signaling response

t hr ougt TER 8H8) a single stranded RNA ssRNA) an i m dazoqui nol i ne

nol ecul e wit éﬁ%‘%;\gg?%Icgég‘%ﬂri\gggy”tféﬁ?c SH éc%aégl tﬁﬁﬁc R84 Gtgg;;

resi qui mod | c X cg. ¢ sts
uhi ch can b ?tii E %é C%g@ii WC@%@QO 4 gcac?'t@; CE@EC%%E In an
alternatlvezﬁ_ a9 atc 93 ing a

si gnal i ng Fﬁﬁpgﬂé@agttbwl&glact a8 caa@aeﬂﬁ ﬁ%‘; B0QRLSE
capabl e of saustbg;agst gﬁﬁ@b@’b@aé&ﬁ:@@&&ﬁgﬁ:h&’t@ég@c F?g&gdtgg 980:zcatcgec
Al ternatively, tttkﬁchbR; agonySicacapabteycat eadsyiggaagitgaatdangat@spoense

t hrough TLR@ gscdacter icabcoracub ralccPigtgDNAccontcal acugotmetindated: CpG
nucl eot i desy4li AcpardtigultapaseEgaenzectonttextsaknows bsetGpGamtifeacaag

CpG- cont ai nt cal oAt Iceot tides?a | rdderIaaC pFedopiavant $3RITRI2 Y E3PBIRSEYY Such
ol i gonucl eo ﬁldéég%aﬁ%ltlcak?ﬁ%ﬁa%Cé?@tae%@@rg%@fg Wﬂccéi It%tgqcﬁaW)

96/ 02555, W3 997 %3: ai‘f?Cge a1 ﬁ Nes. c@2 B #g272°

it tay, R D AdThe e e zoséf Fe st oo oo

ol i gonuc| eob das. 16 tise nogeni & £ ' - bhE Jresent

invention ag& @&Q@E@' Lhgh O Ry 1 ch¥cfORL M NILAY; two or
nmor e di nuchent kd&@@:@@&@btgﬁeg%@eg&&aﬁg g&eﬁ ash ébaag%@tg‘ét&ﬁb ;%aé% | east

six or norecgquekentdides.tghcépGeaitcbgdgyta L3Hcogiqte aalcgatddectolboved by a
Guani ne nutl®otkgeacoibe Cpayalckgoruucheotbdesgatgtidiecpreserit bavertcton are
typi cal | y d&oxyhusdcgota destgtiarta Specgidaag srbedigrentcddeeceast ermrelceat i de in
t he ol i gont¢ileopiateaisa plaosphotodiachiodie, santasuidtabtaptaaplrospramect i oat e
bond, alt hé IpHESIROU IS F2ah B TOPREIITE M EPAEI 083 TWE A HETATI SCBITE CHE T hi n
t he scope REIFIPant |C6ﬁtcaiﬁ?|c§6 ‘itﬁEF%F&éH %ﬁtlcﬁﬂﬁgtthec%BP%gaoFg%(ﬁéCPMent| on
are ol i gon e8f? HES AR o Cﬁ‘? Keaziaeerict faﬁ%ga%t%c g e CRABHE IF oF
pr oduci ngp g) gca aac Lﬁcalagg(f i°des>of CB?I 3$phiot E?eﬁl dak are
‘é'fﬁgi'ggf' ugmt%& g% §§c¢§%§§6§t§§§3§iﬂée§%§§&gn§(§ ﬁ?%é@g @3 .
c a ge&a aaa C

chineric F@QOBM@&Q&%@@,aggatgca,ca@rlgctch@édac@\/\ﬁbagégédlacﬁ)é@a@ d&@a&iatcbagg) MPL,
or anot her 1@ uvadiccdescitbbethchgraiaarcar e saponi ns, such as Q821. [01 14]
Saponins are taught in: Lacaille-Dubois, M and V\agner H (1996. A review of
t he bl%ﬂQo P@@ 1énd phar macol ogi cal actl vities of saponi ns Phyt onedi ci ne
vol 2 F on| ns are ster 0| or tri tﬁ{ypene %com des wi del
form é?ﬁma%z Bl " 3@@%{3&3@% g
form ng
preci pﬂﬁv@%knﬁﬁ@ﬁ?ﬁﬁ%ﬁhﬁﬁmlagg%b] > ?%% E%E EAGVT
cr eat ecRRFLrddnk er SrbHEFDRBc I} FH?!@E s@ﬁ‘@? T%%ML& D@f@f'mts_o
bur st .kidaes®liyst.ca @b c eyt AGKNRST ﬂK@F@@C@X@Wb@D@ﬁSV&WL&YW@@W@GE]_Wﬁ' c
IS a prropertspsobrman b@iNTKTOHLARDEKSDEL L HNT A ReHHTNSIMVITRAR MNP PIBaRQ DI IS v a8 Pk nowWN
as adjaprapidr TCHA VERE PRI GKRTT T8y SEHRTEFET BANHKROS T kKeteveTTkHihesradj uvant and
haenol ytic activity of individual saponins has been extensively studied in
t he arEQ LAd®Wi:LPe- Dubois and Wagner, supra). For exanple, Quil A (derived
fromt¥eVbatk of the South American tree Quillaja Saponari a Mlina), and
fractions theradfcttare? &@é%ﬁ*qa@éﬁ 5 IS B (FPR5AT CANEE AL SARRIT AREWS IV Ci ne
adj uvants", . eﬁ%?qtgaﬁfc gtg“(‘frtlcf’CF?%\? THeEr o Diig e e’fgas? tta qoHcoaes (1-

1- 55; ;a;ggg&g ﬁ% H2Pa PRt P ST Foictoar ey %%aaﬁ%%ﬁﬁ;eg
Stl mul at i ng Conpl exes 2% OISR AG T T attdons Cq?fcafiﬂa CRGreete
haenol yti ¢ and have been used in the mgnufacture of vaccines (Mrein, B.,
EP O 109 942 Bl; WD 96/1 171 1; WD 96/33739). The haenol yti c saponi ns Q521
and QS17 (HPLC purified fractions of Quil A) have been described as potent
system ¢ adjuvants, and the nmethod of their production is disclosed in US
Pat ent No. 5,057,540 and EP 0 362 279 BlI, which are incorporated herein by
reference. Qther saponins which have been used in systenic vaccination
studl es incl ude those der| ved from ot her plant species such as Gypsophl | a
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bacteria, such as, but not limted to, Neisseria species (see, e.g., Lowell
et al, J. Exp. Med. 167:658, 1988; Lowell et al, Science 240:800, 1988;
Lynch et wb,20Biophays. J. 45: 104, 1984; Lowell, in "New Gemaraaveomoidzacci nes”
2nd ed., Marcel Dekker, Inc., New York, Basil Hong Kong, page 193, 1997,

U.S. . Pat . 2 72(69 Zgﬁzgﬁga?%ﬁcgrﬁ%ﬁcaa tab aa a aacrt ccl:'la'tsg%f ul,as a
Car.“ er or ﬁ %I c.ccct cca aga aaaéﬂB ct% b?cé {éa% Qgct Egé
anti gens. ggg % E cEAP t{é% gLigd
as "Prot eospﬂe c@@@c géqme ccacar&oa ae;c g ge@gbauggtggPE;@(gceosorres
have the cmbtgﬁ@gt;gag@a adh 0cASSeMYcBciJHig MRSEEdRa0kgJeGt gtegtddce gOP
cl ust ers ofsabeautqq2@timdeot @alrgut BQ024uH:gadtdgh ecanepsat emttl yoddqeeoepor at e,
coor di nat e, 6@Essogi@tet{ ecgtyasehectarostaor claldeyctorcahydrtophoisi catdagygawor
ot herw se codpératagcaid lroprotcera @torymas {AgsFsIcpardtitcbteart gazavccgenhs t hat
have a hydr%?hébg%xﬁﬁF%ﬁygtﬂﬁvaBﬂéﬁﬁ?%%ﬁ@ﬁ“ﬁ@?ﬁé@gtﬁﬁﬁgP@§ﬂ1F§t$ﬁcﬁﬁé out er
menbr ane pr BtlePACEETPONERECTIT e siCar 3 28r st el ?‘F@(?CEB?% IrHItEETh
mul ti - nol ec afa%%gw @ﬁ@g%actrcagt%ﬂéét Ry e T WS
conmposi t i on OfCt%CC c c acacccct t c g 8CC eCT Iccnclzctotgtgc

rrp j& accaaca ccaa ctccaac CCt accc gaccgac Q
Pr ot eosore, rfe g?c%a SHALE 1o tc@% gac%§ @Eeis { étw the
art (See €0l ama t tct Qggggtcg ctléjag‘cc‘f)g% ctm a igc
Pr ot eosone@l@lagh@ét&%a@mtc@t&a%ec QO£NQAUSE daQ@MaY§@&%Q§<Eda 8a&gacqty
| i pool i gosagmihatteteaGbdS @t cddd®e FRg§peeiccval d) gideghdalchfed Fomaabegc
bacteri a used tocpraaduteckhe:-OWP pobktStteadacciNgitSS&ldcggSpeeyepcgdi ch
general |y w31 tbeadtessgs tdvghg@dtrof cdthecdabadg @B rreparsat eoyt. gpflaadBig
Pr ot eosones3&r gagearpesedicprttrrapt | Jpagigehend@al tat cex e ¢idct edbaouterctaehdr ane
prot ei ns (wﬂs FterrcNeicss ey e Ipeticgr edadicsa{aeegiap @ﬁwﬁrgg% aprBIasC wel |
as class 410\P tg?ﬁﬁtﬁf%uﬁféagﬁﬁ$t§CHQiFP%ﬂftB C?ﬂ?ﬁ%?%g@ FACHREI ceggtetace
Pr ot eosome%5 tg??ﬁﬁaé ﬂ%;@caa(?c@lgcg%crag C@é?%t E CR@&EF%@S Ca3GpacPRYi ne
MM Wodr o @ga HGhR dcg% - Neth Carler af o VA oL AR “CReiw York:
Narcel DekKar, FAE..ok vztaigzsfczga; b g (oA

variety of ;gnt Iaggaasag%gg a@88cPULL éc%&cQJcarce conhioant o brat @tans erl ved fro
viral sources, including the chineric FG polypeptides disclosed herein,

e.g., o dbaid htration or traditional dialysis processes. The gradual
renovalrc ok-detergent allows the formation of particul ate hydrophobic
conpl &S IbRTNRG PR UHEANBL AR SQOTERDMISIC AV SHE el BT WYL S WHITE L BH KEPKOIGE0BI0Ie S
for | npreF K NaS T ELOORERS T PAFNNKAE tREYRY B WaAREINY BsSKKE RS FLLERS e AR AWM BldLow
NVN5§< %%W&%SL%%SV% IEAHEY HI PO NVAE@TG7e SN I ENE W NAOKRNRINASF Bl

Denn%{gégﬁéﬁg EﬁipSéggﬁféggw%%g%gﬁgégwwS%ébéé?‘ﬁ@i!&éﬁé%ﬁiﬁ

provi dl?\/E_@I@Vg\éD bﬁ@ﬁ%ﬂ%‘x%h%e T% TG M&%Bﬂa@&ﬁz%méﬂpﬁﬁﬁﬂﬁ '”U atory
conposition). Thus, the OWP-LPS conposition can be conprised of two of the

basi ¢ conponents of Protollin, which include (1) an outer nenbrane protein
preparation of Proteosones (e.g., Proj uvant) prepared from G am negative
bacteria, such as Neisseria neningitidis, and (2) a preparation of one or
nore |iposaccharides. A |lipo-oligosaccharide can be endogenous (e.g.,
naturally contained with the OW Proteosone preparation), can be adm xed or
conbined with an OW preparation from an exogenously prepared

| i po-oligosaccharide (e.g., prepared froma different culture or

m croorgani smthan the OW preparation), or can be a conbination thereof.
Such exogenously added LPS can be fromthe same G am negative bacterium
fromwhich the OW preparation was nade or froma different G amnegative
bacterium Protollin should also be understood to optionally include

|'i pids, glycolipids, glycoproteins, small nolecules, or the |like, and

conbi nati ons thereof. The Protollin can be prepared, for exanple, as
described in U S. Patent Application Publication No. 2003/0044425. [0120]
Conmbi nations of different adjuvants, such as those nentioned herei nabove,
can al so be used in conmpositions with chinmeric FG pol ypepti des. For
exanpl e, as already noted, QS21 can be formul ated together with 3D-MPL. The
ratio of @21 : 3D-MPL will typically be in the order of 1 : 10 to 10 : 1;
such as 1:5to 5 : 1, and often substaggially 1 : 1. Typically, the ratio
isinthe range of 2.5 : 1 to 1 : 1 3D MPL: @S21. Another conbination

adj uvant fornulation includes 3D-MPL and an alum niumsalt, such as

al um ni um hydr oxi de. When fornulated in conbination, this conbination can
enhance an antigen-specific Thl imune response. [0121] In sone instances,
t he adjuvant formul ation includes |iposones, an oil-in-water emulsion, or a
nlneral salt such as a caIC|un1or alunlnlun1salt for exanple caIC|um
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popul ations, the fornulations typically include nore of an adjuvant
conponent than is typically found in an infant fornulation. In particular
f or mul at iwo=owgiosg7an oil -i n-water enul sion, such an eneCTicarowzoidznc| ude
addi tional conponents, for exanple, such as chol esterol, squal ene, al pha

t ocopherol, and/or a detergent, such as tween 80 or span85. In exenplary

f or mul We daimm: such conponents can be present in the follow ng anbunts: from
about | -50ng chol.est,erpgg from2 to 10% squal ene, from2 to 10% al pha

t ocopher ol &nd FRiBIGiE K polxpentide samppsingypan N texninglia Gigimigaldirestion ene:
al pha tocopherol | : : n&ﬁ@ﬂ i | A bl e
enul si on. Igﬁson%ﬁiség@g,% ?%QS%F%F%U on géﬁ@liogﬁaz%ﬁécg?dﬁqgﬁéﬁg I F‘?e?ﬁﬁ
Wer e &imainiof aRessieatory Syngytial iVirusRBVEtisiom (W) firbte Bpdiffieptiihiandnount i s

typically between about | and | nyg, ch as from ab | OOrg, or about
200mg 1o, abbll - TSGR ST S SPHERCHODIRG R RIS OBIOY ARTCRA6geni
COMPOShbtepblyPéftae |c¥m§>ﬁ§irng'aﬁ§mﬂ={hnbﬁg}b§ﬁ? Elgﬁmﬁﬁhf %ﬁtogé'.ant' ty (or a

) O en an e

fractional doSe thereo the anti can repared by conventi onal

t echni ques. , Pr ' [ e e . Ltian { ncl.udi those for
adm ni str at%'orﬁlig %hﬁlt[ﬁ‘#gcnnl{g{dlﬂo %;é Eﬁ)&l @cg%%gm%?l%g’g?% c!noél&alﬁl ﬁn{',ﬁlg ST cal
Bi ot ecitithe 8BSV, F Yateid pdlyyaptideee edegablyjeined Matintan@ing acidlikant approach,
edited by Powell and Newran, Pl enum Press, 1995. New Trends and

Devel opment 3, iThe VRRRIMERSV .lfg)%gti&%f‘@iﬂnez, wieredh the ankiRd ‘r{GH $inkdr iEQ61KEY €SS,
7 hin l1p

Baltinore, Maryland, U S. A . Encapsulation wthi osones IS

descr i fiem thg group & @ IDINO BuSEQrIDONQ:AJSEQ PuNénT asd 93BG, IBNO:8Conj ugat i on of
proteins to macronol ecul es is disclosed, for exanple, by Likhite, U S.

Pat ent 4, 372, 9% chimerlyyR 8V poiypeptidd of ady Of cRahe M3, Whéréth thS Tirst by dcid
Typically, the anmount of protein in each dose of the immunogenic
conposieaidireicempaesat epstaneaminaaciddelgpe Ar subgtipien thet remayes piwireleavage
respongg W thout significant, adverse side effects in the typical subject.

| mmunoprotective in this context does not necessarily meanconpletely

B cense | csodarhin i Mimshid QL € et e Hrenne ST Eresount of
ant i gedongRisey ahihoRREAIER s 4P &iﬂm{s(?I?6%H@@B§ bfthk !nglmlg%?&eihi)gﬁflm*)%&é?d- of

Generally, it is expected that each hunman dose w npri

o to about® 5005 oL RV pplpeBid bERGUE chibTEs. Lfbefi i AR oy

about gepode. about 20ny, about 25ny, about 30ny, about 40ng, or about 50ng.
The amount utilized in an i Mmunogeni c conposition is selected based on the
subj ect popll dAthe@Rink&@icRSV ipdfypeptid ofeh§ OF tMims £B, RRékBhe BIRYRLIAL OF a
particul ar conposition can be ascertained by standard studies involving
obser vMBIeHAN amitiomsilsequencedraantesisup @ to essislund 88 of mnating Ieptogein Fol | owi ng
an ini g‘%&ﬁagci nation, subjects can receive a boost in about 4 weeks.
EXAMPL anple 1. Exenplary chinmeric RSV pol ypeptide antigens [0128]

Exenpl ary Kk ofic F | ypeptides. [0129 np| ary eukaryotic chineric
FG VI -1 an -Fgﬁléfbﬁnwmpﬁgﬁgg&%%aageﬁéa%ﬁ%%?mkwemﬁg%%ﬂ@@@%ure. The
sequengeiseSatinBYRRI Ri¥edcd M | ' : 10 and
11. The crﬁi neric FG pol ygepti dlg)?5 f&;{:dﬁlgélgz%t%gﬁlﬁ%ég??{gnas%ﬁgﬁaﬁogﬁ]uence.

| ncor pwlyeptide.of a si gnal sequence enhances post-transl ational

nodi fications, such as glycosylation. In these exenplary enbodi nents, both
furin recodhi flhechimxricfRS Vppbypegtideveddny aficlaind 1-8k@herdinghé portioh od tHearyween
the F2,and .F | . domains. The sequence of the |jnkers present in FG VI-I and
FG v2-Y PEyigin polipepidde ¢ommsises fromaming agiddesdue e aesidusi 2p3 of e metiye Ghi s

exenmplabdid kijpant protein was designed to be expressed in mammalian
Chi negzél—lgr@gé%g/ary (CHO) cells using a GS expression system CHO cells

grown in gl ine-fre di um regui.re exagenou ut.am ne f.or timal

gr owt h. Follllbzbaﬁ]ﬁﬁ Weéﬁgﬁﬁppfyﬁe@f&@q@ﬁgf agm?ﬁi ]tﬁ ‘%‘HEEI e%@?’éﬁﬁﬁé&ﬁ‘éi ng a
pol ynuG hrméih el peati@ G fieo foRtniing BLiITEdidue (2RO LRARDDI G a hilive GYST EM
enabl es sel ection of stable clones via netabolic deprivation, dle to

expr edsotein pflyppiptiteni ne synt hase by the pEE14 vector. Although the
constructs described here were produced for expression in CHO cells, these
constructs can equally be produced for7expression using a Bacul ovirus
Expression Vector System (BEVS). Exanple 2: Neutralization Inhibition in
Human Sera by Chinmeric RSV pol ypeptide[0131] Human sera obtained from

vol unteers were screened for reactivity against RSV A by ELI SA and used in
the neutralization inhibition (NI) assay at relevant dilution based on
prior RSV neutralization potential titration. Sera were mxed with

i nhi bitor proteins at concentrations of 25ng/m and incubated 1.5 to 2
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att gt aaaatt at gact t caaaaacgat gt aagcagct ccgt t at cacat ct ct aggagccat t gt gt cat gct a
tg
gcaaaacaasOghBENMGEAt ccaat aaaaat cgt ggaat cat aaagacat t t t ct 2aTgugbapagakat gt at ca
aa

| 23200001 00RF A5. Yhih G R SO ReRER SAhT  H A A PARARA SR ROR AR TPkl P ot 2
gg gt gagGreRingRplilié 66ap9Rs Fohl Adlmtdfesied 0/ @aadifl ool Rt @ ct caagt c

cgagaalfataimpelsipeniisiet agcat t t at t cgt aaat ccgat gaat t at t acat aat gt aaat gct ggt aat cca
cc

at aaat at cat batTechandrit RAV tpatypgptidd dfanqof datmédedingadlaiis pahdérginitthé tlggreicgct ct

ta . . . . . . .

t act gt BAIYRRPUSE sagesises @t legstone aming ard sehstibuion relativeggraaanallnaccaring RVt agt a
t . . 1 . i . E i-

o o n RO SRR SPGB U A0GR Ao

VELLI L¥ashiak EhhdAntAVTRaAIFASGEN TEEFYQSTCSAVSKGYLSALRTGWTSVI Tl ELSNI KENKCNGTDAK
VK

'I&IVKQEL DKYKNF/ Tithe Qb vz TREWT HORARHE FERMIY TINWAKKTINYE le BIERICIR bl 4GVGSAl ASGY
SKVL HLEOHYNRS K SpbstiSTigmiaspasiveivy Fignive BLickivnOkl 0P MBS ¢sl GiNroadivl EFQOKNNR
LL ElI TREFSVNAGVTTPVSTYM.TNSELLSLI NDVPI TNDQKKLMSNNVQ VRQQSYSI MSI

| KEEVLAYWQRTHe¢himeric RSV polypeptide of any of the preceding claims, wherein at least a

| DTPCVKLHTSP KEGSNI CLT DRC?{\Y{ GSVSFFPQAET CKVQSNRVECDTMNSL TLPSEVNLCN
VD portion 01' ucl-le--p\ll;l;otem polypepl‘?l-clie and the G protein poglgg\pnde co%spond In sequence to the

| FNPKYRSKK Mgl@' RV3RaVR ESLAALYSEYGKTKCTASNKNRG | KTFSNGCDYVSNKGVDTVSVGNTLYYVN
KQ

EGKSL YVKGEP FI. RKSDEL L HNVNAGKSTI NI MUTTI LI VI | VI
LL SLI AVGL Lﬁ%@g%laﬁ%%?%%ﬁﬁ%el%e .ngfv?{ﬁl& % ?rF@gL%%lHH’&HSe
encodi pudypepilde éiretfee bepisasaqioihistBinethy) Long

At gt ccaaaaacaaggaccaacgcaccgct aagacact agaaaagacct gggacactctcaatcatttattattc

at 16. The chimeric RSV polypel[)tide of claim 1, wherein the chimeric [%01 peptide
at cat cgggcttat at aagt t aaat ct't aaat ct at agcacaaat cacat t at ccat ct ggcaat gataatctc
aa comprises an amino acid sequence selected from SEQ ID NOs:11 and 13 or a subsequence

ctt CaCLt at Fat t acagccat catattcat agcct cggcaaaccacaaagt cacact aacaact gcaat cat ac
aa thereoft.

gat gcaacaagccz%%at caagaacacaaccccaacat acct cact caggat cct cagct t ggaat cagcttctcc
aa 17. The chimeric RSV polypeptide of claim 16, wherein the subsequence omits amino

tctgt %%%h%?—@g%?ﬁ?eas%fe%&ﬁ%g&?eﬂl@@t agctt caacaacaccaggagt caagt caaacct gcaacc
ca

B S e S s e s
CCacc sy pappepad dalrinkl iitleat bACHRAM ohliRRE bitPe T BEHITAVTA T BeApsRACaAL
cc .

aacct @@t%@\j& Biotdlgcaaaagaat accaaacaaaaaaccaggaaagaaaaccaccaccaagcct acaaaaaa

ac
caacct t caag darccambinanigR$ ¥ taogaomhyasipeaat hiast odtrghingicRSvaccaccaagecca

;gagadjé’p’fggggetscoefé‘géé’gg?dﬁ%%?&@%@ﬁlscacaact acact gct caccaacaacaccacaggaaat cca
aa

act cacaagt adbggeeambinant RV ansiger ptelpisr b2 avisecinthe RSY eodgancommisese ccacaac
at ccgﬂ%pgpgﬁﬁlgﬁég\gﬁ@gé&ﬁgct ccacccaacacaacacgccagtagSEQ I D NGO 4 Am no
aci d sequence o erence G protein

BTG, T S AS T AL T AL AT LT

DATSQckdihE RTY. FRPROhH SN eRHEASQT TTI LASTTPGVKSNLQPTTVKTKNTTTTQTQPSKPTTKQRQ
NK PPNKPNNDFHFEVFN

FVPCSI CSNNPTCWAI CKRI PNKKPGKKTTTKPTKKPTFKTTKKDLKPQT TKPKEVPTTKPT

EEPTI NTTKTNI TTTLLTNNTTGNPKLTSQVETFHSTSSEGNL SPSQVSTTSEHPSQPSSPPNTTRQ SEQ | D
NO 5 Synthetic Linker 1 SGGSGGSGGSGGA® SEQ ID NO 6 Synthetic Linker 2
SGGSGGSGTNVTLS SEQ I D NGO 7 Synthetic Linker 3 ELPRFMNYTLNNTKNTNVTLS SEQ | D
NO. 8 Synthetic Linker 4 QYTLNNTKNTNVTLS SEQ ID NO 9 FG Ri xensart Original
(WD 1 atggagttgc caatcctcaa agcaaatgca attaccacaa tcctcgctgc agtcacattt 61
tgctttgctt ctagtcaaaa catcactgaa gaattttatc aatcaacatg cagtgcagtt 121
agcaaaggct atcttagtgc tctaagaact ggttggtata ctagtgttat aactatagaa 181
ttaagt aat a tcaaggaaaa taagtgtaat ggaacagatg ctaaggtaaa attgatgaaa 241
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1501 cagagtttag catttattcg taaatccgat gaattattac ataatgtaaa tgctggtaaa 1561
t caaccacaa atatcctggt cacactaaca actgcaatca tacaagatgc aacaagccag 1621
at caagaacsocappweptdac at acct cacc cagaatcccc agcttggaat eagaiA20t900102681
aatctgtctg aaactacatc acaaaccacc accatactag cttcaacaac accaagtgtc 1741

aagt caaccc g@@tccac aacagt caag accaaaaaca Caacaacaac, caaaatacaa 1801
cccagcaagc ABHHHOLRIG EQRBAA A AA Bl A WhskeH g S8FICE QREHCARIGHIS 4861

L1t cachiarHa@RGtaly SRephbik LIRS 6 e)gcgﬁglgp atat gcagcaacaa tccaacctgcl921
a

tgggctatct gt aaadgaat accaaacaaa aaacctggaa agaaaaccac caccaagccc 1981
acaaaaaaac . aa ctaa C cacaaaacca .2041
Ra0gangt ac o1 ageamannoBaReaan AR GOSN S0 2L AhERRE e CTRERREED oY
at cagaatipriseaa bgffelcac caacaat acc acaggaaat ¢ cagaacacac aagt caaaag 2161
ggaaccctcc actcaacctc ctccgatggc aatccaagcc cttcacaagt ctatacaaca 2221
tccgagt acc AAGRGRRMoLEHALShACRISLOBRAGIE RAIRAEAST AGhPER the QiR or10 FG M - |

(CHO 1 aagcttgcca ccafggagct gctgatcctg aaaaccaacg ccatcaccgc catcctggcc
61 gcoyicgued compriges at depst atecoimpooen that stibd zes splalstjny stability acagh salabitityl 21
ththﬁﬁf l)tltccaaggg ctacctgtcc gccctgcgga ccggctggta cacctccgtg 181
at cacc ggié gtgtccaa cat caaagaa aacaagtgca acggcaccga cgccaaggtc 241
aagct gat ca ﬁiggaact ggacaagt ac ,aagagcgccg. t gacagaact ccagctcctg 301
at gcagt cca JREHROBEHE SQIBBAHILef a0y 9 elgimT Al Bercombyigiggd 361
tccgg anfl ggcaagaa gttcctggge ttcctgetgg gegetggetc cgecatcgec 421
tccggcaccg ccgtgagcaa ggtgctgcac ctggagggcg aggt gaacaa gat caagagc 481

gccct gcet gt caacaa ccatqggtg.tcc tc cggcgt gt.c cqgt.gct, c.541
Docangt gc ThNEan GaaoRdaE fubte i didnatt el Reatn Sgog Rl 080,
cagt ccidmehisaafdbticcLadnafat cgagacc gtgat cgagt tccagcagaa gaacaaccgg 661
ctgctggaga tcacccgcga gttctccgtg aacgccggcg tgaccacccc tgtgtccacc 721

tacat gct ga . . o ; t ccaacgac 781
caaaaaaagc %E 3?’8?@@8%"3%{5‘2 g‘%lg ‘%“‘g’{ %gc:l‘%@%ﬁg “glg%glgﬁ% & ? ]fau Vclgtd g g%p@g egOf84 1
agcat cathescing gaagmant raspoigg e b hAomgh 0fatdeay65 yeasbli@t a cggcgtgatc 901
gacacccctt gctggaagct gcacacctcc cccctgtgca ccaccaacac caaggaaggc 961
tccaacat ct 28 qhgamahMoSaRe BRRPEH GO AY LR ClaiBE IR0 AACKS iR YUCE FeHnY iskD2 1
tccttcttcec ctctggccga gacctgcaag gtgcagtcca accgggtgtt ctgcgacacc 1081
atgaad?%hbwﬁga@abwaﬁc ttccgaggt g aacctgtgca acatcgacat cttcaacccc 1141
aagt acgact gcaagatcat gaccagcaag accgacgtgt cctccagcgt gatcacctcc 1201

ct gggcgcca . acggcaag. ac t cgcceltccga caaga 126

ggaat cat ca %% g@’%i@%ﬁ%"%‘é%%‘%‘&?" %‘%“a"?@%&%?@@ﬁ @86@5‘@&%@3@3‘%@ h%’?}
gtgtccgt gg gcaacacact gtactacgtg aataagcagg aaggcaagag cctgtacgtg 1381
aagggcgagc 30. dhe ahaanogdri€ tABRRMNI LI FAGM B whes {66 IRdFDadtai98%s dbddn
gcctccat ca_gccaggt caa cgagaagatc aaccagtccc tggccttcat ccggaagtcc 1501
gacgad@ﬁ@éﬂgﬂéggéaégﬂy@ﬁﬁ@ﬁ@ﬂ@g&maégﬂdmabéa ccaacat cat ggtgaccaag 1561
cagcggcaga acaagcctcc taacaagccc aacaacgact tccacttcga ggtgttcaac 1621
ttcgtgcctt gC ahehg > G- CC . t caagagaat c 1681
cccaacaaga:gggggggcaaO%%%ggggg%@ugggggg%g?%H%%%%gggg%%“fgg%¥%%§§b 1741
accacquagaldggatiencaa gcct cagacc acaaagccta aggaagt gcc aaccaccaag 1801
caccaccacc atcaccactg ataatcta SEQ ID NO 11 FG VI -1

VELLI LKTNAI ghAAVTLCFASSQNITEEFY TC?AV%KGN%SALRTGMWTSVLTIELSNIKENKCNGTDAK
VK LI KQEL WE@B%TWR of claim 31, wherein said carrier is alum.
GGSGGSGGESEESGKKFLGFLLGAGSAI ASGTAVSKVLHLEGEVNK

KSALL STNKAASSITHNGAY D! : 3 I TREFSVNAG
VT TPVSTYMTSELL oL REREI TROCRKL NN YAy R TIRER{iR Comtprists 4

YWQL PLYGW SFPawdsiansPL

CTTNTKEGSNI CLTRTDRGW CDNAGSVSFFPLAETCKVQSNRVFCDTMNSLTLPSEVNLCNI DI FNPKYDCKI M
| KT SNV BYRURATE AURRBERS FokeEpins 21-33 for use in medicine,
NFYDPLVFPSDEFDASI SQVNEKI NQSLAFI RKSDEL LHNVNAGKSTTNI MVTKQRONKPPNKPNNDFHFEVFENF
VP CS| CSNNPECTAE (etiun SRRk OR DESRYT EMIMK?QHM%W%WWOFEQ 'D
NO 12 FG V2-1 1 aagctigcca ccatggagct® gctgatcctc aagaccaacg ccatcaccgce

cat cciredpetion of gieciiogaridcREYtfgovmgadotinistamodg adarmncabjeg. aagagt t ct a
ccagtccacc 121 tgctccgecg tgtccaaggg ctacctgtcc gccctgcgga ccggcetggta
cacctccgtg 181 atcaccatcg agctgtccaa ditcaaagaa aacaagtgca acggcaccga
cgccaaggt c241 aagct gatca agcaggaact ggacaagtac aagagcgccg tgaccgaact
ccagctgctg 301 atgcagtcca cccctgccac caacaacaag aaagaactgc ctcggttcat
gaactacacc 361 ctgaacaaca ccaagaacac caacgtgacc ctgagcaaga agttcctggg
cttcctgctg 421 ggcgctggcet ccgccatcgce ctccggcacc gccgt gagca aggtgctgca
cctggagggc 481 gaggt gaaca agat caagag cgccctgctg tccaccaaca aggccgt ggt
gtccctgtcc 541 aacggcgtgt ccgtgctgac ctccaaggtg ctggatctga agaact acat

o o ~ A . g o o
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1321 tccaataagg gcgtggacac cgtgtccgtg ggcaacacac tgtactacgt gaataagcag 1381
gaaggcaaga gcctgtacgt gaagggcgag cctatcatca acttctacga ccctctggtg 1441
ttcccttcoyoaopaysbi4cga cgcctccatc agccaggt ca acgagaagat eaaaagioo1b01
ctggccttca tccggaagtc cgacgagctg ctgcacaacg tgaacgctgg caagtctacc 1561
accaacat ca accaa gcagcggcag,aacaagcct.c ctaacaagcc caacgacgac 1621
ttccacttcg %(ggﬁ*gﬂ@ewogﬂlg g@rge%*?ﬂqrg&fci‘%@t?&t-33gé?rd@aa%§l§ REREnEeR Predygon

{ 999C CaH £Lha A BABATEHnEECHIRPARAAREE THAACOY ARRARE SAinIAGEBRAACE hurkdd ]
accaagaagc ctaccttcaa gaccaccdag aaggaccaca agcctcagac cacaaagcct 1 01
aaggaagbgget.caaccaccaa gcaccaccac catcaccact gataatcta SEQ ID NO. 13 FG V2-1
MELLI LKTNAI TAI LAAVTLCFASSONI TEEFYQSTCSAVSKGYLSALRTGAWTSVI TI ELSNI KENKCNGTDAK
VK 37. The immunogenic composition of any of claims 21-33, wherein the immunogenic

L1 KQELDKYKSAVTEL QL MQSTPATNNKKEL PRFIVNYTLNNTKNTNVTL SKKFLGFLLGAGSAI ASGTAVSKVL
HL composition reduces or prevents infection with RSV following administration to a human

EGEVNKI KSA] L STNKAVVSL SNGVSVL TSKVLDLKNY! DKQLLPI VNKQSCSI SNI ETVI EFQQKNNRLLEI TR
EF SV PVSTYM_LTNSELLSLI NDVPI TNDQKKL MSNNVQ VRQQSYSI MSI

| KEEVLAYWV GVI DTPCW . . . . . .

KL WSPLUT%E&WW%W@T&V@Wﬁmﬁ%WNLch DI FNP
KY DCid iHIM Pehdled Sl ahply' %@gggﬁ%%e caused by infection with RSV following

| KTFSNGCDYVSNKGVDTVSVGNTL YYVNKQEGKSLY

VKGEP| 4dNENSRENFPORERDAS! SOMNEKI NQSLAFI RKSDEL L HNVNAGKSTTNI MVTKQRONKPPNKPNNDF
HF EVFNFVPCSI CSNNPTCWAI CKRI

PNKKPGKKT T T3P THK hrtGhid g P ok RRY ISFtia- V6 38, faither cbmpfisiblgiaiksakic RSV
pol ypecg{%aﬁg, ,con]gari,si ng.in an N termnal to Ctermnal direction: (i) a
first HUkiddetionppndigenahe pathogsmis aigaysmwtirey thasRIYr uncl eavably j oined to an
FI domain of a Respiratory Syncytial Virus (RSV) Fusion (F) protein

pol ypept i de40.dihd imnunogerde eemposatndmes cdaiing % sdpexencibe potiogerse nrganispoistai on of
an RSV.Att achnent ) protein polypeptide conprising an inmunol ogically
doniné%?mé%@? %1Ré§iThe chimeric RSV pol ypeptide of claim1, wherein the
F2 domain and,.the FIl domain of the RSV F protein polypeptide are .

uncl eavabl yZP - cSﬁtf’ﬁélanmnag%c SomPRSIGRN of qlqlw%&s whgreinrihe imAUREEIIEC ROV i

pol yp Sﬂﬁ%[ Al wherein the amno acid linker is selected fromthe
gr oupe%%r:1 SE ZF%)‘%%@%SEQ IDNO 6, SEQID NO 7 and SEQ ID NO. 8. 4. The

chinmeric RS I tide.of any.of i. 1- wherein the first amno acid
sequence coirrépﬁ?lgélgl%g Og%lé%fo%ﬂ%mé% (Fcftf?aé’g;ls}c? ’ E@Frgﬂ tg‘ﬁ PBhogTHS PEARISTYN ¢t hat

r enov egleatedUFdr: KdpaaNEB Einslubitza, SiphthBa, §OhMR! p&nRSY. ROhOMERS iffBieRfa, C @i m 4,
wherein the first am no acid sequence conprises amno acid del etions at

posi t iROKOVIrDE apd #ng@Boeskccishe RSV F protein pol ypeptide. 6. The chimeric RSV
pol ypeptide of any of clainms 1-5, further conprising a signal peptide. 7.
The chi nmer i43. RS¥cpabinpeiicitéc adid acyiphifing h polyaudedtidewbicdicd tHahendodesihari n
conprigfs an am no. aci.d sequence fromresidue 24 to residue 105 of a native
F prot& lﬂerb"op@ GRtidgof amy ofrglamsyli-}&ri ¢ RSV pol ypeptide of any of claims
1-7, wherein the FI domain conprises an am no acid sequence fromresidue
137 to resitudhssosibingnhaugleis aFidmf slaimd3pwhensinhe gelyngcledtisie seipiemee that RSV

pol ypept : i -8 . hei he tion of .the. RSV G protein
pol ypeptél)(g% t@%ﬁgﬁ%&%@%%@# rrfgﬁ £t aﬁ l‘?dg{;?ﬁ ue d§§§1 alttgsorpglgln efoﬁﬁ’éprS“fSPoél
nat i ven @splectedhostmpellypepti de. 10. The chineric RSV pol ypeptide of any of

claims 1-9, wherein the portion of the RSV G protein pol ypeptide conprises

from ani no 4sciadvdcesricdbipritg thoret b MeRiOdcidor@hiny$3 & QLR 21 n _
pol ypeptide.11. The chineric RSV pol ypeptide of any of clains 1-10, wherein

rosi Gue 149507 ey THBL B BRI AR bR AP R R Mo

chi merexpreRSvh pedtypept i de of any of the preceding clains, wherein the
chinmeric polypeptide conprises at |east one am no acid substitution
relative tazaanstecl domail the AbcIBe MeRIBPERLA3US 44NHEHE bLprb QorPVEcRR ofC d
substitution is correlated with reduction or prevention of vacci ne enhanced
viral cliimese. 13. The chineric RSV pol ypeptide of claim 12, wherein the
chimeric polypeptide conprises a substitution of asparagi ne by al ani ne at
residue 191 (Nl 9 1A) of the G protein. 14. The chineric RSV pol ypepti de of
any of the preceding clains, wherein &0 | east a portion of the F protein
pol ypeptide and the G protein polypeptide correspond in sequence to the RSV
A Long strain or RSV A2 strain. 15. The chineric RSV pol ypeptide of any of
the preceding clainms, wherein the chineric polypeptide further conprises a
pol yhistidine tag. 16. The chineric RSV pol ypeptide of claim 1, wherein the
chimeric polypeptide conprises an am no acid sequence selected from SEQ ID
NGs: 11 and 13 or a subsequence thereof. 17. The chimeric RSV pol ypeptide

e 4 o o e - o a ~ ~ Y



exci pient conprises at |east one conmponent that stabilizes solubility,
stability or both solubility and stability. 25. The i nmunogeni c conposition
of any ofwolzaiwmef1- 24, further conprising an adjuvant. PR&/CAEh®/G0mMILNOQENI C
conposition of claim25, wherein the adjuvant is suitable for

adm ni strati tQ a neonate. 27. The inmunogeni c conposition of claim 25,
wherein t he4§g‘ih§3’é?ﬁttCeﬁs"r}&iﬂb‘&tf'lz’]ewmreghﬂh%h@?tﬁgﬁﬁeiﬁﬂgr&@ﬁl él}epﬁ?ﬁ'éréofi Ragemlnan
of at l&RS{eq \%@,%s?ec% 1§9§am2d%ﬂs Iﬁ@mh&?ﬂiép ﬁgféﬂls.c conposi tion of any of

clainms 25-27, erern t juvant 1s a I'asing adjuvant. 29. The

i mrunogeni ¢ Lt f clahiy 2 erein the adju t s a JLR-4

| Tgand. 30, 4T REGHBR RISk SY SR rdnl PFeBhe TiBbe % e bty a
der i vadryws dlims BOsEinfthoplepABYidPLf amddidamed Yo thekting afl RSWalfécienof 1ipid A
31. The i munogeni c conposition of any of clainms 28-30, further conprising
a particul age s ; ' i ot d | wher ei n
said carri e%@iygsiﬁthgggl%%ﬁmpﬁ%gﬁ?g Cocf gl%peiggﬁciidoﬁ%%hcﬁé?&n}’{%%}%,

wher ei medihament;jisiedminigerng forghs papossi df prophytectcalyrmdasing an R34 infdeeion.

i mrunogeni ¢ conposition of any of clains 21-33 for use in nedicine. 35. The
i munogeni c5kovprgiod foneltditignsh Mmederesfonddaghthst Regpitasy Sindyal Wirgyent i on
or reduction of infection with RSV follow ng adm nistration to a human

subj ectR3P); thegaethodeoippasing thesimpedi ti on of claim 21-33, for use in the
prevention or reduction of a pathol ogical response caused by infection with
RSV f ol | ow admiaidringgo matibject andmanunegenmicallybjffective &dount o€ aicomposieni ¢

conposi tion.of .any. of. ins. 21- 33, wherein. the | nmunogeni c conposition
reduce%owlsﬁ%@gﬁggnqrﬁwPBH’W\PQ% FraQy PgFlﬁmﬁ figl,;k'adm' nistration to a human
subject. 38, The i nogeni c_conposi tion of claim21-33, wherein the

i munogeni 0520Jr#‘ﬁé%?%‘bﬁfgcrl@ah@eé"}ﬁfe%ﬁ@vw@l% tha eopeieatompisigbe caused

by i nfggeti . ; - QW 1.nj ti man. subject.. 39.. The
muncagnr ot RenRlRPHe bt B RtBe kgl pa it foR R AR e 3 cat
one addlsdasofdlovdng t@aactafitheRPHL hogeni ¢ or gani sm ot her than RSV. 40. The

i mrunogeni ¢ conposition of claim39, wherein the pathogenic organismis a
virus ot hers3. g nied %laiﬁhﬂ,'ﬁﬁ&@?&%ﬂhﬁn&ﬁ’f?&%@i\lﬁé Qfyffserd ShRk uher el n
t he i nmunogenic virus is Parainfluenza virus V). 42. e | nogeni ¢
conposimmgre rgspagai m 39, wherein the pathogenic organismis selected from
hepatitis B, influenza, diphtheria, tetanus, pertussis, Henophilus

i nfluenza, Ppbllihewnisthis] ofoisinPSomnsa; odetesn thé Immne e&poRicRRRpriRecd fiotecltd d

conpri.si nl(]:j a gol ymﬁ%l eot i de sequence_that encodes the chineric pol ypeptide
of anyBRURE I5PRAmSe thagredyoes o pEevierts dMisetiawith a RS andiurireduses er priekentBa

wher e!ﬂﬁtﬁﬁg%i&lg[eréfs;ﬂéﬁééaﬂlbg@&ﬁiﬁ?elﬁg@?ﬁri&%alisﬁ.ncOdes the chinmeric pol ypeptide

conprises ast one c IS optimzed for expression in a selected
host cell. A vector. ¢O i si.ng.the reconbi nant nucleic acid of claim43
or claim 445.455' 4ge “ﬁeﬁliocﬁ%fccﬁ%gpé)lr’ W&F%‘ E§}‘§J\ﬁﬁté?§' HMAREUREt or conpri ses a
prokaryotic eukaryotic expressiaon vector. 47. A host cell conprising the
nucl ei ¢ aci %’0 Eﬁ“e(‘??eg]i‘%/ﬂ Qfls‘ﬁ%m ﬁl4,°°‘_39pn§1ﬁ%a‘é‘%ﬁ¥sé‘§§}&ih? GBPRHLQIT camprisbe 48.
The hQgimé&sd qufp&%@pﬂaégom%%%%g&ﬁirﬁgaim ?aflglhja%e}sﬁl »flected fromthe group

of : bacterial cell’s, “yeast I nsec ant cells and manmal i an

cells. 49. .chi | ¢ .RSV | ypeptide of any of clains,1-18 or
t he nucl ei cs-ﬁgglhgﬁgeft Q(%lnéﬂg?ﬁlg lg? &r;rllélg ﬂ?&%ggﬁﬁyﬁqgig&ﬂgﬁgpgﬁl O SRIISREENE anent
for trobahengREN feB\peptifiecimprises 8minlhieringslyy &f intrausdularesie. RSV pol ypepti de
or nucleic acid of claim49, wherein the nedicanent is adm ni stered for the

pur pose of prophylactically treating an RSV infection. 51. A nmethod for
eliciting an i mune response agai nst Respiratory Syncytial Virus (RSV), the
nmet hod conprising the step of: admnistering to a subject an

i mrunogeni cally effective anount of a conposition conprising the chinmeric
RSV pol ypeptide of any of clainms 1-18. 52. The nethod of claim51, wherein
adm ni stering the conposition conprising the chineric RSV pol ypeptide
elicits an inmune response specific for RSV w thout enhancing viral disease
followi ng contact with RSV. 53. The nethod of claim52, wherein the inmune
response conprises a Thl -type i mmune response. 54. The nethod of claim52
or 53, wherein the i mune response conprises a protective inmmune response

t hat reduces or prevents infection w tsh a RSV and/ or reduces or prevents a
pat hol ogi cal response following infection with a RSV. 55. The net hod of
claim51, wherein the subject is a human subject. 56. The nethod of claim
51, conprising adm nistering the conposition conprising the chineric RSV
pol ypepti de conprises adm nistering by an intranasal route. 57. The mnet hod
of claim 51, conprising adm nistering the conposition conprising the
chimeric RSV pol ypeptide conprises adm nistering by an intranuscul ar route.



