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% 5Q HD E%E‘{ émgwus eonferpiatipnally aeutral finkess are known
%1#a9 V\% l;e%spcﬁn]stglg %érﬁélrf Wmégﬁgésglgﬁﬁgg %‘ragfog{ﬁﬁ@n of the PreF
amnkass speC|f|ed ot herwi se, such that the substltutlon
woul d give rise to a chem cally stable conpound, such
a C ized
[(?Z% AS((%% Y I:1121 1? ﬁ%atlgf; gs tﬁé;éeh lﬁ%}oél%rfl‘ Bl?u‘el‘ neeyr'eéeogﬁlilt-gg and
cRavaga kgt is chhthd? betazkﬂnhe B2 andF lcduniinsah itl@mativd 10 protem One

[ ra is intended a cl aal k
of B frin et st R d P nniaomg Ua B dnbd afi o 123436 can
bk @%Hﬁf‘e@ ’b?' Rt ol’%ﬁ}iﬁstlltdtﬁig'i)ﬁéjmt Rore @RI Nhe furin recognition
cycl obuty cycl opentyl, "cycl ohexyl and cycl oheptyl.
siRsesuch ithef fh(e@eotmse panespatig oL qleaving iheali Rl polypeptide imeaiits
ei e

oGl JDEL AU BR T nOURE Sl {51 BEREE car o e RO
sosatutaine gl, ky b linka Ipepﬂdeh addingnallyt o dptlomlllypmnmi-ﬁmﬂ ckavage site
defi ned, above whi.ch is.its bstitute ith.a )
(€5 ot BErUBRO AT Sebtingns TG B Shiratib o e ich neptdgcon
basertltd oeshbadiaeg, and i ncludes, but is not limted to,
cycl opropyl net hyl , cycl obut yl net hyl ,

[@ﬁgl &n&%%@%p St%él lléfylg %%alrtlggil,qhtélg ialr.}gition or substitution of a
%dx‘é)fﬁih@ Mr%'a@fdhﬂth aa h%droﬁb{&h@&&ﬁa)fﬁ §1t tﬁé’ F Iprotem Typically, a charged
cycl opentyl et hyl cycl opentyle
aminnasidy h@b;pls éstswl wam aﬁdedcq;@ubsn@»tgd fet hwutralmeduea such as
L T e
teiot hstituled fary @ hpdrbphobicarr nediml athinylacﬂomﬂmmﬁne HRB @dled-ovil

bot h, .unl ess s ifie t her wi,se. e te | as .
IR o TR ROt a et A" BR oy S Frainic clrbqd antino acid
résidieNith halbif@lcan bsubbtited e thed et présehtct POEtIH 12 of the F
ar orratl C rmnocycl iC roup cont al ni ng 6 carbon atons

PiMeiah Alasnathely. oF inradditipn.diy diaphidic genoragidgean g added to, or
R o U e O e
prateint Eor exemplehemeydr maraicharget arrmrmctzerdyl s,ucliasriapm hgld be inserted at

RGP Barn Loy (RSP miad Mg Sorieb RN i 5 of
réfetefceaSEQ MD YLD, sueh dsltetwezh ameoakids mOS:QﬂiblIOBﬁtbﬂ tﬁfﬂPl\&f talitigen).
ORI, 5 B SRS TR Sl

HRTS ﬂd)Iflalﬁy b&ﬁtérﬁdﬂv (Wletdi‘ nﬁﬁ’e WdYdphbBie ksRluefGm Bk 16RM, so long as
above. les o -n)al kyl - include, but are

ﬂ#‘oqverallrﬁOtl@an@tapn H&RIPE@%%W ismigbaivpIssly impastedny | et hy!l |

2- phenylethyl and phenyl propyl. Wen an aryl-(C

[07¥) alalg ? land/8F QLGF thést@di'l*?zc-iﬁg thbdiBhtiohd ca'nsbe WedEh&t s z{ﬁﬁior in
substl uents may be attached to either the aryl or the
camkipatigrowith any qfhleer a&hdr stabilimg modifivhears dsng)sfcd‘heeedn to produce a

r erein .either alone
Pgérﬂq*}%ﬁ‘\é%‘g r%ieh[‘g}ﬁ)%& evr’ﬁbtoﬁmaeﬁtost Hedrtey gré’? é‘éf"mp“smgr?tp"b& e
compfisifig dn 1;]1 Gondaify Eﬂiﬁlﬁil Eddosaiiniwhal ﬂ@hntdﬁ%&tgtfhﬁh i Eldavage zlte
aromat i eterocycle having 1 to 4 heteroatons, eac
bEfitFED éﬁﬁérﬂommsa@fiél& %‘ﬁ%a@ with & hefessloggps abplizipgdomain
14- menber ed saturated, unsaturated or aromatic
het er opol ycycl e having mhereger possible 1 to 5
het er oat ons, each i ndependently selected fromO N and
S; wherein each N heteroatom nay, independently and
where possible, exist in an oxidized state such that
it |s further bonded to ‘an oxygen atomto forn1an
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is substituted, it is understood that substituents nmay

be attached to any carbon atom or heteroatomt hereof
wakiogk7oreal d ot herwi se bear a hydrogen atom uPCEE82008/002277

specified otherwise. The term"Het-(Ci.n)al kyl-" as

used herein and unless specified otherw se, wherein n

is an integer, either alone or in conbination with

(e ottimstizatiodidomein) pesitioned Aefeuhing tovha ki | damaink Y cartadhi cal

f v,

efifilfioed shOpRr SRRy e one i PEIARR B ML B on of o

hadroptelic fexidngingsa Mdrdr}ﬁlbbl(: (HRmaml/dQHRB] démae., Obtiénaly aghaBieF

|1 m ed to en

antll%g AR W{h&;ﬂw o Qﬁe gqed}oHM&E ;ilvage Site, such as a
mztdMppiotindyd SR hyI 4- pyridi nyl net hyl ,

gui nol i nyl propyl, and the |ike. Wen a Het-(C

) A S B o RSRIEL S

ildees aedst élﬁﬁlﬂ‘idﬁ%é&ﬁ’é % MioP&Hithe REVIESStefP et ik 86 certain
ot herwi se. The term "heteroatonf as used herein is

emhodimgetd, thoPieEantigon ise ehimpyic patein hatinclpdes é@tb@y &l mﬁotela@nd a
n AT

L e e L

abomeemdabe Groteiarompdnent i9 saleat@itb de enl 1mmt1mﬂ1@mﬂy active portion of

ated or a natl hete cl.e_cont. [ froml
RSV hAE AP0 KR el snenyo SETaet SRt
eﬁﬂBleﬁen@ rthé‘G"ﬂi’&@M%?@Eptfd@%cﬁﬁies 8l8inb &ids M0-78ra pefeird
rogen atomthere | es of such heterocycles
(vam theeamipn acidpasitipas are |dﬁ~‘i1$f@€?dt"6th rgfesanceliortbe G protein sequence
aﬁésref?tleii i d?ﬁ% b N a@gl | M$He O U6 AT thE g{t Wi Xﬂf {llé ﬁ’ﬁpae ller portlon

I azo |ne pyrr ene, ur
opﬁragncﬂt ef thB nﬁ mamm @p be smdaspdb@ asdhamhdce:d pIOEIIDh In¢tam9the

thLaz z i di ne, eraz
SbBF P oooldsBeiBifes hHERASS Brprflefnsilenty 1n BB 1e®
sdledtd DaDIidID Rtdinethe ﬁm&mﬁldg&allpﬁbmﬁlhﬂ%pﬁbp})@ed&en about amino
pyri dazi ne razine, pyrimdine, and the follow n

apidiPasiHeRscl 34" o k8- nping Aids LRO109). @nd be siiigientlylane tq fpld and
aﬁe&m%tlhfé a@@dblevc%hfo‘fﬁﬁﬁnhﬁit%Qlfllblts-rth@ 1xﬁ1’ﬁﬁﬁ8domlnant epitope. . Longer
het eropol ycycl e" as used herein and unl ess specified
fragmentpicanealsodietused, el drom ahoui amisoadid h2f fo@howiiamincaeist 229 up
y ned
S B UG enetD bR S ohE pBE Bt R iR ST
confbhoatipa liethe @omtett@f cheychinaerra tpra¢iy, ant Idees rxby mlteﬁfereowltla
oval ent radi cal rived by renov a hydrogen .
PERARH G BROGEF B 0T ﬁa‘aﬁm vehen afodﬁﬁﬁéﬁewa% Bxs }W&:@ﬁg Bptionally,
theG pHAGn cBHporRhEs BSHnebtbdoltRAF bfdteih E@ﬁﬂo%ent'v%)d Helafrino acid
benzi m dazol e, benzot hi ophene, benzofuran,
lipkerseaHensopich ap élwz?sqwn%?z‘g@e TheylinksnFanrabso hegdergen bnken gsuch as
tﬁ%iﬁ&‘ X&H géqﬁ}@nce a@ésb@%d@ bﬁ@' IDQ\I@‘qHF rmérg&yc%hﬁ)ﬁnatﬂﬁglly
sat ur at ed nsat urated and aromatic derivatives
nevterl dokers Fthdnower i thhark tiat g be osad ihdrietamtexs withgue digegtingthe
hal stituent selected fromfluoro,
cgﬁﬁgngxm(ﬁﬁgﬁﬂd§m]§db The term " (Cl-n) hal oal kyl " as
used herein, wherein nis an integer, either alone or
[02V]c @pbomy; the Guprothinacompbieant caadnadade, one $r motecndaaladid

SHeE R rbREpERen: RentR vial dseiyrinanaimal OReclaf BV

deRsde. TaR!ifeRAG Bibtén ba iAclSdAT dntiheRid sUbS@ORE Suc@fthat when an
(C1- n)haloalky include but are not limted to

IBAUBPESHe aIPOsiien Belading the Prefi-Ciohismasistantigen inpdspipisistadyip a
br onoet hyl , di bronoet hyl, fl uoromet hyl,

di fl uoronethyl, trifluoronethyl, fluoroethyl and

di fl uoroethyl. The terms "-G,(C 1.n)alkyl" or

"(Cl-n)al koxy" as used herein interchangeably, wherein
nis an integer, either alone or in conbination with
another radical, is intended to nean an oxygen atom
further bonded to an al kyl radical having 1 to n

oy o



defi ned above. Exanples of -O(C -n)al kyl include but
are not limted to nethoxy (CH3O ), ethoxy (CH3CH2O ),
WEe@pOXI{ CH3CH2CH2O- ), 1- net hyl et hoxy (/ so- prPEDKX2008/002277
(CHs)2CH O ) and 1, 1-di net hyl et hoxy (tert-butoxy;
(CH3)3CG-O). Wien an -O(C 1-n)al kyl radical is
substituted, it is understood to be substituted on the
sx{@ pglggtqdﬁonpgm aqcepted appmalgnodelrfeeg. traqugeg model of RSV), the subject

exhlﬁts(rgﬁ.lcga 8l IEY dym \‘t}% s c(fggtccmeaelnhéﬂ&&h?al dfcast ?ee Q-G Klia,

I nt er changea erein nis an Integer, ‘her al oné
neutrophiligh nbcmmar@lrto wicontrad avitriabreceividg e aaccmeanlmlwtb@tcpon@ms
aﬂnegr?nqoc?ﬁids {ﬂ c?ro e18 af,l‘g meﬁg{tfoﬁgaﬂd/grolgg\?eggé%ofav CCIJ’A(%EX‘{C%Q b%gl
dizéase Sar( 62 dbpixead \kl)eln thdminludlegémﬂ coip@sikiois dré ﬁﬁrﬁlﬁdteted in the

t hyl t hi of et hyl t hi CH2S-) |'thio
aEre Cl_[\?u’t j_loq,rgg ﬁmlﬁw ]q“ a{lylgf‘élﬁ F“E%’g rﬁ%/t%red in the
phetR) kKR "Izi‘ln Gndhciho Gl 'J%r@%/ |}€(¥dmenﬁllf5’ he amino acid substitution can
(ferf butyl thi o; CH§ 3’] When - -(O -n) al kyl
redaek erairevent vagping ﬁnl@nqeédmdlectlﬁsea@t Whea adméayigered toSﬁJumaassu@ pet.
An%ga&% 0?%%!11%Lsa[n‘ﬁg ‘?(Ji su%'étlt nllg%; b gg?cs? e t) %%ta ine at
pesitiait lﬁtthyemi abanirter{A si{ elAla)whﬂnyio apidr1di deUIAer eof The
term" oxo as used herein is intended to nean an

[@y@f g6§8 g‘ %&fgge%hang)gen dleﬁcrlctt rﬁr{fe%%ﬁ)lm cRide asgéél@gotgglt s%&&tnce

the® K@ VR ab @n hidtte patefitation. B exampld| i dhoBhitidias fagc Beach 4 tag dan
carbon atomag a substituent by a double bond (=S5).

b remqved from the Heel praducidbdesiietein is intended to nmean a
NH group attached to a carbon atom as a substituent by
(629 Ot chprasted, TN DreF AktRichLundergt YiRghol@blar foMin@gnds&shble

hefein is intended to nean a nltro%en atom attached to

info gfuse Arokim hatincladaes i il mprar grolyesptidest averaply theprofrantigen
PRSI R o R RGPl e

nztyre thedesssds BOK ¥iprggeioups may be substituted by
functi onal group equival ents. Exanples of such

O o Rt Bt B (FR R B LS b ean e

famrzd;dssused i Glesynobatiocingpoattionksior ﬁh@ﬁ@bﬁa’bfcehaongls protective

'%]n;egPegéﬁng%%aagiRﬁkeog@ém R t [ | c}HH)osmons typically include a
p%ﬁ%étﬁidﬁﬁ%@é’ﬁtﬂﬂ‘éca@m@menﬂ_@ﬁcﬂ BaPultbl NGt dn@ARE the

.group equivalent" as used herein is intended to nmean

IAuEE BRPAPC Biodwisd follevingadmivistraiion. thp BmEIoggtie AeIBposition

t%i' &gl? A u‘r‘éﬂ.ldg?ﬁn malnﬁl Mn %e%%ger (ﬁ'ﬂnﬁmng%émc cgfn 9&1&(9{3 f&r eliciting
ondf ng propertle e term"protecting gr

apse@ectiveiminuné espomseagdadt RBYV mmqgcloesé;cthe mrg»sMumﬂsfavmrahly

e o PR BB P RGTH p  BF b

afjueene, TypRally,ahd ddjevabd e sfdsctddto G gﬁﬁblé f@ﬁmlﬁttfaﬁon taJthb farget

Wley & Son New Yor k 981), and recent

PaBFIFBHS e fomamgitign §f ge 64%18185{ Exv s, depeariog o8 thene

abPlidafn, A ARSLANREHIQRAIS bélSEble PorddRii@fafiibh, 2%, 18 neonates or to
i ndi cate the bond which is connected to the rest of

theddesht ecul e as defined. The term"salt thereof as

used herein is intended to nean any acid and/or base

(6591 ThO Bnch

| nj ot ? tnn %O%S@E 5 g&gp)tﬂy E%{: ?nfé%ﬁeﬂqﬁe E“é%}'ahﬁl employed as

meelsﬁtarehﬂ fedwdtioy oapreepitiab bém@twn whie RS¥E w1tffchn= idecing a

"pharnaceutically acceptable salt" as used herein is

intended to nean a salt of a conpound according to the

invention which is, within tge scope of sound nedica

judgnent, suitable for use in contact with the tissues

of humans and | ower ani mals wi thout undue toxicity,

irritation, allergic response, and the |ike,

connensurate mnth a reasonable beneflt/rlsk ratio,
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di spersible, and effective for their intended use. The

termincl udes pharmaceuticall yacceptable acid addition
wa 200087606l phar maceutical | y-accept abl e base adedT/Cam08/002277

salts. Lists of suitable salts are found in, for

exanple, S.M Berge et al., J . Pharm ScL, 1977, 66,

pp. 1-19, herein incorpor at ed by reference. The term
patbhlagln@laeﬂmmsya(sucy anvasewt ahagcesoiind] diskasa) ifellovdng admipistration or

nis intended to nmean those salts which

e%&ﬁ%eﬁgpﬁg bi ol ogi cal effectiveness and properties of

the free bases and which are not biologically or

Qii2[h ehniose embdémemablhe immonagesic epmpositivarigdwies a amFdasmgen

(55 PO BBl boih ffkutafed BY SEQTP R01ef ol eond 1,

pa@p@bnda s ﬁlhmﬂes:a @otdleinBsmpdient iThe G }ﬁﬁﬁmeoﬁ@Bhéht apicddy
including but not limted to acetic

inclydes gidpashanaine acide | 4§- 2?a?d4f BiPrakiT, Alﬁ@&%‘} fallenpgrtions of the G
pﬁﬁaﬁ thd Be @€ Quckpﬂ%&ﬂ%%%dl@ {Hcﬁld@%'t leﬁﬁﬁﬁpﬂfé 1ﬁﬁiug®10g1cal

yric acid oric acid, canphorsulfonic acid
d@mma‘mpetomﬁdimm 20idscl 84d P8, Auetgatu@bh the Gapriotein can include a
I & . [ C I [
lagé{/}?aﬁgﬂﬁggﬁho ‘t:eng sucgl alééﬁnnﬂo ach?s 198 %g? & l%h eféO%g)tlgnally as an
ekaiedt offadarrgBICpramnd such asra fullcleagth & protein, or a chimeric polypeptide.
2- hydr oxyet hanesul fonic acid (isethionic acid), lactic

5o DO TP 5 bbb g B S 7 e
1§T£&lhﬁ8@c5pi’ofeﬁﬂﬂh§t a?PdZ)I 1ﬁ’clud%§ BT fraleBNR@sipohdhd (sictbds tHe exemplary
ni.cotinic pht hal enesul foni ¢ acid, oxalic

eRbpPdmeps r&lﬂﬂsgataé PH SE@éQtN% Eangci Oy, Thne myateie spmpongel of such a
Bt PYIHYOPPicP! rt'i)canﬁgénq%plgélmhélﬁdeéﬁi Fast %&B'a@iﬁb C4REIFof 2 G

pyr uvli Cc acl d sal acid , Stearilc aci d , SUCCINnIC
peagéial, Asmdﬁcamdlabgveagndler plalmgar fragnzemisdsuch as amino acids 129-229 or

1?0 ‘296 q‘?l?esd‘}' Ipro?e,m %&glrag%ﬂie {0 edy g(;): an gé: @ggr{ugxgﬁod%glé%agt epitopes are

raaheled, lafdh c@ffd)rtnana@ oﬁtﬁeﬂreﬁéﬂ‘r itigen & noDidBAEl ifhpacidRian
those salts which retain the biol ogl cal effectiveness

ert of the free acids a n
(P8, ElghBsy B8 intrpmoteoie STRRGIES FARAe ogli0s b sy addicona
ahfi@n@aa| athbgeslﬁﬁorgﬁﬁénusmaghﬁuks‘m OForl elxﬁfhf)l@ Ghé patmgéﬁieloagmsm

or the hydroxi de, carbonate, or bicarbonate
IS q&hﬁr&anéi%ﬁ%ﬂ as Retagiluenza yirags (PIRY WﬁﬁleSprpaggs Bm
P L SRkt e PRI e plhog Vgt P be o bacterium,
spehedsaliphtitbrias tetanyse partiesin |Hmmom1cuaﬂgﬁuenme sm@lPummococcus
cal cium and magnesiumsalts. Salts derived from
r I toxi
B RREA TR RARA IR AP e PAP L)l 1AAREne Prer.
agiegeon)dae yiso afedturestthiadisclasira el sonuambodiaeyts.ahé peynucleotide

conpou , Substituted e cl.udi nat ural ly. .
<SR st e BE Prix e b Bkt hedis gpmized
foraxpRYGhanGaseletRd Adst (sale s @O TN YthathiBimalian cells, or insect
gl, i et hyI ne trimethyl am ne, et h%l am ne

it h\woa V@W%M%%%ressl%\ﬁﬁ By(inghiding prokaryotic and
ehkdr tQFé‘k}n%@l&levecfoH) Qfétayfeﬁﬁ?e%? th1§&1£@6§9¥ea'ﬁll&%wse host cells

di et hanol am ne di met hyl am noet hanol
igcligtlieg sweh amlmg etiiaand yecthrs ! E?thn‘HWIOﬁthlS’IhSCl(bW& Sach nucleic

1d galmnagso betlﬁy lélqlé dfdg}ﬁxﬁ%tf 1%&11%8%e§\grﬁo%omignes’fof a%?rllirlligt?dtion toa
stmé(hyé dicicariinfrine td3psale sprtifie forRBV.nes, pi per azi ne,
pi peri di ne, Nethyl pi peridine, tetranethyl anmoni um
conpounds, tetraethyl ammoni um conpounds, pyri dine,
N, N-di met hyl ani I i ne, N et hyl)pi peri di ne,
N- et hyl nor phol i ne, di cycl ohexyl am ne, di benzyl am ne,
N, N- di benzyl phenet hyl am ne, 1-ephenam ne,
N, N - di benzyl et hyl enedi anmi ne, pol yanine resins and the
[ ke Part| cuI arI 'y pr ef erred or gam ¢ nont OXI C bases




any carbon-contai ning group which forns a stable ester

nmoi ety, including but not limted to al kyl, al kenyl,
wa@bkdgnyd79e cycl oal kyl , cycl oal kyl al kyl , aryl, apgi/ahkopB/002277

het erocycl yl, heterocyclylal kyl, each of which being

optionally further substituted. The term "ester

thereof" includes but is not limted to

[Q36hr WeecRrgF antigehyara favepabhtised fos therpseviehtéaneanfl/or TradmeriroiRSY
phar eut i gal | C ster” as .1 1S
AR b e BFEP0! AP R RSP
irhi@nd fRy@Asd apainstRIWNI The mediodinvolves ddaiihiststipsdn immemboghlly

he, nol ecul e are replaced, b -QOOR substjtuent, in
efﬁfﬁﬂéfﬁ apRunt f rorERgpt _Ct)ﬁémgé@@rre | aigen ©A Whert (Fieh s g Ppman
of b LGb8). BRUhifi@fatibd &t atn‘?l%n{uﬁologf@%lm’éf{ec@erblﬂouﬁf &SnNd

1-nethyl'ethyl, 1,1-dinethylethyl, butyl); alkoxyal kyl
compyesiiting ehigits animmoe rasperise specifis foreapHopoy measeny oy the PreF antigen.

SREY B b g Sl e O rdRneld et BfE BB £V

nberatiying antitiodlesyanalok §flcell kesporiseki (ag,, theufroduotion ofitiytokihes)o,

FR ST b e P 5k e Pl Bt e
spdeifrcdibPathddst dife cofforratdhiQpiopePréetit ontthd FefuSiof S6126maidn of
e found in Design of Prodrugs, Bundgaard, H Ed.

the RV Fevoteing §hg PreFapégans pdcasnpesitiensan e adspigisisrddo a subject
vﬁ(&l}é@t a{cg&?ﬁdt aige%%né‘%gf%&?&gviﬁ%isﬁv.spa%wwlg?k antigens

rolyzea i n vivo en I njectea I1nto a na
disclvssi lerameand soitably fremakied ihonnogehictcompostigswhcit a Thi biased
.according to the invention. Wth reg to the esters
G ephed Da\ASuce et B o RS Y P R Figpvents
alpaihelogical resise BIeVaE alftdtiof dithalRsv.1 to 16 carbon
atons, nore preferably 1 to 6 carbon atons. Any aryl

ie resent .in such, esters preferably conprises a
(Banye Brsgtmecnin Coriastiofs o terplm iy rLviay otiay af outes
inchdinErotdek ShciPatifttanad thid aHQSH iplddt 8 PRENAYbePRlcBhta@lwith the

benzyl ester substituted with at |east one hal ogen,

n{ucesa@)f shaapper eDiraByairkadxpltemptively, mrore traditionalradministgation routes
cdf'6e &Smgﬁgé%mh 'i'nn%ﬁluyc%fa? T & a‘&m%rﬁs&a%&” ded to
enco S umans, as we as n

on- human nanmmal s whi ch
are susceptible to infection by hepatitis C virus.
[0&$] h Tivesa theanserefl anyiofi teikelosed RSY entigsts (or nidleiciadids) in the

donesti c. ani mal s uch as i hor ses QgS.,:
efcppon G Qe Binpery B it P 68 oteeio B HERBET prgPOARricaly
tlaﬁlﬂir@&ié@aev?ﬂ&gt@rkﬂ\:linf@gbﬂ)&ﬁ&ﬁo aﬁltdﬂqﬂi?dﬁ eAXcebilirigdy, (tjhis
intended to an e, adm ni stration of a_compound or
disslopye pravisies g@&&ﬁ&swgreﬁmlw B ¥ SBTigens AL BA{MIGHNGENIc
cBinb&¥icHs ForQlse 8 thdifad, &8s WY A BseQferb &0l 8O pleldtidn br treatment
di sease and/or to reduce viral load in a patient. The
of BB Nrassqcgasgdispasesal so enconpasses the adm nistration

of a conpound or conposition according to the present
[039 © AL RBnA Aetail €26RRAME Pral ankiBéns] MHdinYdtRldR of hi9nd {R6m Vdr£ US
but before the appearance of "synptons of the disease,
pasentest inghe dnscripdionjqad epamplasibelewof the virus in the

bl ood, to prevent the appearance of synptons of the

di sease and/or to prevent the virus fromreaching
detectible levels in the blood. The term"antivira
agent" as used herein is intended to nmean an agent
that is effective to inhibit the formati on and/or
replication of a virus in a mammal, including but not
limted to agents that interfere with either host or
viral nechani sms necessary for the formation and/ or
replication of a virus in a mammal. The term
"therapeutically effective qﬁount" means an anount of
a conpoundaccordi ng to the invention, which when

adm nistered to a patient in need thereof, is
sufficient to effect treatnment for di sease-states,
conditions, or disorders for which the conpounds have

- Y Y a o -




time of adm nistration, the route of adm nistration,
the rate of excretion of the conpound, the duration of
w0 b@onreat ment, the type of disease-state or dPGDCARN08/002277
being treated and its severity, drugs used in
conbi nation wth or coincidentally with the conpounds
of the invention, and the age, body wei ght, general
THBMS h, sex and diet of the patient. Such a
t herapeutically effective anmount can be detern ned
(G400t Imerter th Yaciitae oiviewr i thmva}noskembodmnerltshé this tistlasire) ghe

d Lo th know e t
QR e R 0L B SPPHR BT AT oo B an be
pfavide@' 1hg cprtedt@r tegdisuidragti ment s, groups and
substltuents of the conpounds of formula (1): are

%C Uhi%@éjothé}wﬁl@teﬁ}blblneé(al‘f\techﬂcél ﬁﬁd @i’@iﬂﬁb et used he@irfhave the

I n anot her enbodi nent, X-C. I n anot her
smww&s commoglyyngersigod hhyneaﬁd)r@m skilldn the att4e which this

dg@l o5t béIBRks hﬁ)ieéaﬁ’l%nf‘&tcoﬁg{opn&frﬁ'l@m% ul%cflgl?%%aﬁ%’fmtin

and ea I vi dual inition o
BéﬁjamlrFdemeSeramH RbliseddstOxdortl Unavegsity PR2s,A 994 (ISBA 0-19-

ST R e b et T i domedly ATIedet B Ut by
Blekiveg Sciegdeditd, 193’4 (BBN0-8BRODER-BdddR ove . MZers Sed it
wherein Het is - or 6-nenbered heterocycle

Mberuiar rﬁ’?f@gyla’ldo&@’e#@?@gbd‘t Garprelier™s Reielkaerse ppblished by
VA PEBIRHeS TR o5 Msmd1 S089L569.83: or 10- member ed

b| cycl I ¢ heteropolycycle containing 1 to 3 heteroatons

Thé‘ Qﬁ@ﬁ%ﬁ&ﬁs"‘){ ”S‘EA e4l@hd nQﬂ}cﬁ pid}%lg@fséregti 61‘Mé§§ Enfext

iSO y subsStituted wt
cmm tndtoa@n ptherwikee rainiary? theiword Sortl ef inlendk drie inglude “&@1 Gnless

I n anot her, enbodi nent , . i s Het .wher gi t.is a b- ..
0B R ST Qe R ish o T 1% IR P o 1o s
fiireiee todit \@idBrsto0d that At basé si2dd-oneRiliRraeid sivies, 48l bt molecular weight or

het er opol yC){cI e.containing 1 or 2 N heteroatons,

ler matovalyes, hyan formaclelr asids of pelyreptdssiarg appraxgnage.rpg are

W'f&%@ér 10M\’hﬁfiﬁhan ﬁ%gndn%n@ﬁ ligrﬁ{ah&%cél\%rv@{%spggt 10

In anot her enbo I nent, I's Het selected fromthe
chrehioations of levatsidtzassubsthnse ciueh dsem antigempare imerideg to be approximate.
Ti?ﬁstigzxgsﬂe} co%ce tr% 101 1st1r9dl<‘ﬁ§§é§’ g&?ﬁcttleats ntefané%g)efé)% l%hlﬁis%%ﬁnded
thas tHde:bn&ﬁtraﬁindié uﬁldmmdsdm teat leasvapygotimatell (@6 “abale bei+1') 200

Het is optionally substituted with 1 to 3 R20
P&€ubstituents, wherein R20 is as defl ned herein. R2-F:

| n_anot her errbodl nment

(964 el thovghanethods aad nwa%ﬂeléﬁmsihépq %ﬂusvaisg& tp thse desgiipad herein can
bk Qsedl iR ng%%& bt 48N Df BRI sOreRdkable MOQ§£dmgerlals are

herein I n anot her enbodi ment R2 is of

dessribed belownEhasterm Feomarisess ancaes finabetles. ;i sHhua, unjass thh |cgntext

j « & g I
r%@?‘?%ﬁ" al oaf @5 Ohf C% ﬁ{??g{?c %gg:;’@{%n’ahs %@ C%:S}?m@ Wy
“gorgrindrial anikt Pk nndestdodBo irhply thiwi mclemm@f armmtd coRpotnd &

| A f H, , CHE2, CF3 | |
BRTIoH I o e B s IR ARG o
steps, Hut Kdtialthe Skdusivn (Sﬁﬁﬁif Gtmembydpouﬂf@,lcoﬂlpohlﬂoﬁ Rteps, or groups
enbodi mrent, R21 is or, CF3. R21-E: I n thi

tharerig ﬂ"h%mbrevp@om, ‘leg. Gplplgm@fl fromgthe Latin exemph gratia, and is used

herein to indicate a non-limiting example. Thus, the abbreviation “e.g.” is synonymous

with the term “for example.”
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R21-F. In this enbodinent, R21 is CF3; and R20 is as

defi ned herein. Any and each individual definition of
wo2m9ar7set out herein may be conbi ned with angCEHOA2008/002277
each individual definition of X, R20, R3, R3a, R3b, R5
and R6 as set out herein. R2-H | n another enbodi nent,

R2 is a group of the fornula: wherein R20 is as

[&fd] i RespirhtoredyncytiRbvirus (RAVaisatrathogenihoriised the farmdy i s
n .
PRARIE Vil < BASK) prchGyiADE! Yonal BhlthoBfhd. o ldedome of RSV is
a hlega%nve’rsed's’a RNA mbleye, vetridi dnesdes irb prbitaimntTighRassosiainestithe
tionall bsti ted ith 1t 0 wher,ei n 0.
RAA e ety ibe el N pe5ia Tofms o amied gis g
effZeldpe. TwaIgPoips of hﬁxﬂa[m‘a sivdiRY IRVO b33 Heatibe RO ARR B%roups

defined herein. R2-L: |In another enbodinment, R2 is

besed op differences indheantigenicikyent éherls ehyponrateins Nugreros girains SRSV
hags tfé'ef? rsofé%ed% bifte. aﬁ?&:ﬁgﬁ R%h&%&&d bﬁé%m%ﬁli’ Q&D&' ENMBL

ei ng opt tirtuted 3 R20
A@u@smn tumb¢rsan b foued m WQDOO&I 14819 which eﬂintmpcafauad hereid by

e e RS E B S ARG RGB! Rauences o sy
Fld TeproRis @ullwaeyi@l‘ g2 il Eieﬁfaﬁ@%ny gnah@ng:aﬁmammmg Glarﬁfgex?s)
N het er oat ons. N: | n anot her enbodi nent,

%wmba}atlmww%@@ pRiigept. Additionabstiy of RSW affhlékely to be
idoBld OWhd\Ge Eﬁbromf)h@?—d Ygﬁﬁgrﬂgéz%n&zof‘ ISR PEh B, e genus of RSV

subsfituted with substituents, wherein R20
ehepmpassge varmats ansing fmm mRprgdly qcnuran@(mrprewm orenbsequrRatly

4(3?1 ﬁ&?ﬁ% ns?fé% g&ﬁ%ﬂé"ﬁ}% & Qrtiﬁgtall%yith%% ?&&/&‘%ﬁo&%‘ﬂa{l'&f

bs R' 20i
oo it ok F Bicn EOtgRt o tﬂ%%fﬂtsiﬂ P%?%P@th% By Bich
pemiﬁ PoNpéptide’ R%fdr§tosaqio@<pbpat€hefo& pfﬁtetnln Ba\@rig)eupor paﬂefm zﬁmBB kcid

and R20 are as defined herein et anot «G
seueRterRien e VelHsioni PR pomentléesémlsflé&h? QWéotamoarp
pYiSh %bgp&ﬁe"’ éfé‘@to%o‘lﬁ%&ﬂ%% Btoikin ﬁ\.{anaaﬂpor%@ﬁ Bf an ankl)lno acid

i ndividual definition’of R2 as set out” herein may be
seaepiernd @n WiSVhA daehmantdreteio polyneptide.dNumerpus REV tHusion efid X,

A%&EBgipm%%ﬁs haloe B%l%gsc?l%g(% ﬁ%&m%% t0 ltﬂos?&%sﬂlpig r‘hﬁzag'; A

sel ec
wiarens81t4lancets butmxtempl,arykf) arld/G pro@(ir @rials {for eﬁ(rm@, n@ufilly,

chin%yaaaaﬂé iR Sblg 8 of e dting fafe RSz i/eel?r@; OR

(Cl-6)al kyl ene-Q- R 7, Cral kyl ene-S-R 7
<i46é oA KyArianis.vehen eeferrigg to 4 rucieigaci W M@s@@eée &7 RSV For G
pY\ﬁ&fl %hé’lelgzlmﬁ%r b&%ﬁe%ﬁhe 'opﬂ’ﬁ@ %cl'eﬁ‘l@iﬁ%?cgglgg)ép‘{ldé)% £ab@dc acid

0( e:polwmﬂe &akgﬂfferS(fwl avyeégr@nce am%gﬁ?c/ acid gspoﬁmeynd% dVseplly., (e

dgffé%:%bé?’hen%{r%he @Qgg_% &@%F&F@% C&ég]ﬁ%éﬁg—o%ﬁ @H@}fﬂlde constitute a

pfa@®rtionelycsraall uyber ¢LBERTERges hoainkpated (t(Cthe réfemhkyl , and
(Cl1-6)al kyl ene are optionally substituted with 1 or 2
(84 s A ‘tdosmaing of apblypeptiépenmtetainl iy a structurally defined element within the

polypeptide or protein. For example, a “trimerization domain™ is an amino acid sequence
within a polypeptide that promotes assembly of the polypeptide into trimers. For example,
a trimerization domain can promote assembly into trimers via associations with other

trimerization domains (of additional polypeptides with the same or a different amino acid
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selected from-0OH, -(Cl-6)al kyl optionally substituted
wth -O(C 1-6)al kyl, halo, -(Cl-6)hal oal kyl,
w@ aB9/pjoyel oal kyl , -O (G -6)al kyl, cyano, COZET/CANIER/002277

-NH(C 1-4)al kyl, -NH(C 3-7)cycloal kyl, -N((C
1-4)al kyl') (C 3-7)cycloal kyl, -N((C 1-4)alkyl) 2, aryl,

-(Cl-6)al kyl-aryl, Het,-(CG _b)al kyl -Het; and wher ein
semehcedf Therfernaisylsoaned! tokeefei to agplynusiedtidy thatienspdasisuehe peptide
%&ggelpn?é) 3 substituents each independently selected

haI o cyano 0XoO, th| oxo | m no, -OH, -O (G

Cls. | k
Q48] 2l lerms, Meliteantl BRSSP b PG YERD B 2
pratéirQolygebizde orﬁ(léléi& aditl(thatls lék):ﬁ:hk‘ynlthe saﬁ(e%@)edkl(n(lﬁlln nature. That

1-4)al kyl )2, -C(=0)- aal k
i8 thfgequrpg)éF gxa(s(ljog‘tsje(pjl g%pgl}!Hépg }cm?llyN&zv ﬁ bm%m@stgﬂda%g%n(tﬁe context
of tHi{ dEsclosthleatniéde! a)r@numéﬂﬂ(s%tl\@/&ﬁfrbl d‘éiﬁlrm arlants of RSV proteins
-N*C al kyl XCcycl oal kyl or tp& .4)al kyl; i1)
o DO . e hyiiGus arwlls AUl s oF e f
) hal oal kyl, or -O(C 1-6)al kyl; and iii) aryl or
t, wherein each of the aryl and Het is optionally

[é@ Sgheﬁérﬁld“ Wh@eptl eor%) (Cl 6%36} X'hicg%l ﬁ%{%k%g € amino

aeifl Cdsidieaivkich ereqaﬁiéd?to@étm throQglilarhiia bckr)ds e fFBe @(mﬁ)pol}l(pEbude” or

81)(0§in 635&%%}}6&:)&%'%5 l@?tgnqqg} Fégﬁ(q%&l)%g n9 ﬁ@d sequence and include
nddifidd)sed eyt RREcH & cBRbpORALs! YhSthat: *)&%e%ﬂdé’\" i$ ébeélf‘a&nyZ

substituents each independently selected from -
intgnderl kg soverpatarally gacurring prad¢ing pkyell aqthgsewymgltar@@pmybmanﬂy or

I
TR RPN e iy Sfpes PSR B
partmn-(ﬂdﬁﬁsl,"aadubgehl)lence)Rﬂ' aipplypeptidaciihé tesh &irasunogenic fragment
TINS5t 2T L s s
Qﬂﬂﬁ%ﬂhéﬁgﬁﬂ%ﬂ%@@p&feﬁ%r@%ly&ﬁde( @ﬁeﬁ&@érk\yithm a

6) al kyl ene-R 7, -SO2- R7 o)
Pg aentté)e isgererRllgyerited inge Neterming ta chginal ety the

oREX4Gon ﬁt%ﬁ%mﬁ@ gn(R?aJ otléig %ﬁ):lég)ﬁ o%alnldhgl%nl\h &uﬂh 'P‘c‘sg'glaﬁﬁﬁés are

are attached, are orma4
tiaaslated frgwlthe I pr Ammalteynifusrtowads the ﬁtmcanbmgy—tbnnmusz

het er oat ons each i ndependently selected fromN, O and
[&0] wiAeTsegnal peptde” S dgtoeraoanoavideegyernice (b@,mpdmhh@telgm&-zs

wher e. possi b exi st in an_.oxidjzed state such t

o iR TS tafisdl ne Ty SRR o SO Gor, B e e Rrgeins to
ah® thivuighendiRatRs, ¢35 @the¥adoplA¥AeE Ritibultine ShEIepEYElat: | S
optionally substituted with 1 to 3substituents each

Eeﬂb“é‘ﬂé B Myiverspliydpeatediat BnY-tgrmings of aalypeptide, and are
ffe@.\entt)% Qﬁ:la%l dty ll)y s@ﬁlﬁ ﬁeptlg ?ﬁegffne pﬁlﬁem'h% &%ss?a e K¥dmbrane.

S1gn@ @gkgnces tym(::(lly qpn@)ne;ht@y |c9>rgmon Nﬁ(c@galﬁa;grgﬂ; @aNeierminal polar

Al oA o O
[8%? g‘l{%&& 5&916‘%@60@? Eﬁ‘glrl%&%ncy’i ?e)qtl ¢ fefdr o) f)ol?yrzléric form

of hadléotidese 16a6=10) bakes Tn length. Nucleotides can be ribonucleotides,
deoxyribonucleotides, or modified forms of either nucleotide. The term includes single
and double forms of DNA. By “isolated polynucleotide” is meant a polynucleotide that is

not immediately contiguous with both of the coding sequences with which it is
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-(C1-6)al kylene-C(=O0-OR 7, -(Cl-6)al kyl ene-O-R 7,
-(C 1-6)al kylene-S-R 7; wherein R7 is in each instance
wo pbepmtaent |y sel ected fromH, (G _b)al kyl, PCT/CA2008/002277
(C2.6)al kenyl, (C2.6)al kynyl, (d -6)hal oal kyl,
(C3-7)cycl oal kyl, (C3.7)cycl oal kyl - (CI -6) al kyl, aryl
and Het; V\herelnthe(Ci -6) al kyl ialken I
intigadigtplyl ceytigrous (0Qk 0B ihe 4! el alngi bne QIOZbe 3 emyl inghg pajurally

D BB e L PO N e

polyﬁl@ﬂ)&ndemcb&eswodzmemﬂef Thet- ﬁHB' difeClierb)fad dugleic acid is defined

tional | substltut d O 16ak .. hal o,
oy PP e PRyt o] e B e igmesign i
aéobadafee Wit e carUbl?pothﬂé ofthé Hledxembose (or ribose) sugar ring. The

NH( C3- 7) cycl oal kyl , (1(C 1-4)al kyl)(C

1rg‘orp)a{t;19@arl ((@dmp conlem@ () nalymugler gszqueapcws read in a 5' to 3' direction.
Cl- 6%al kyl - |, Het, -(Cl-6)alkyl-Het; and wherein
[t h % re@mblnmy nugledr adest is ione Gpithan A a¢qugnas Hhss 15 nog pasurally

%U%Pnng]tl)r;hg% af%ﬂ?{ﬁ:’é 'tﬁaltj £Htle %99{1: mltl@igﬁpﬁﬂlﬂﬁﬁgllox 8?%& %ﬂ%%lse

cyano, 0xo, I 0XO,
sdpafital degrhents 6F seqiidned. oﬁiikgdiﬁm@l@:ém'b)naymi c:aa blelaydomphshed by

Cllg_;% rﬂl‘lfsgsl 0l§y Lcéycr(nﬁgzﬂé( l%' %f %ﬁvﬁﬂn@@%&ﬁ%&@a@é&( %lgments

oﬂhlﬁild&y hoids, e Qéne{\lﬁ"élcgk&eﬂhgﬁé Chridlek YA rec&ﬁB{ﬁ)mt fotirlis one
4) al kngzeé i cl oa NH(C 1-4) al g/
thalys(ent })&p;by JOJOgOL: gegecp)@y@pa gpc;gg,lp ac1d,N('l(1@1 as been

1Ii|tro)ﬁ)1€e|8 P(% )a(hlgﬁt%eﬁ)sﬁyl%s%a@éhal% enlirbatic g@w(ﬂ? n_uéol)g',ﬁ:l 46 can be

yl “optionally substitute
1tOdO€U; @) drraé)«pszlsiny:h yector haing ﬁgnalﬁ)aahb&gbf exaressing thy pentgih

rein each. of. th ti.0 I
c§inge by (i o RS i o e e g oo, g P R0 ost
cel( Eko@d&dnkey| ene- N(R 8) R9, (Cl 6) al kyI ene- C(=0) - N(R

8)R9, or -(Cl-6)al kylene-O-C(=0O-NR 8)R9; wherein the
[633} - B)tltkot ‘@RRrdlS@RLT Willdlespecsidasiukleicedidih bdnylsepﬁﬂe @ another
subst i tuents each i ndepen ent | g sel ected from -

celivar compppepf indigates that (l@fs)@ymﬂn QACRIPIW e{eeglsryemlalgw foynd in

| AMH(C1-4) al kyl
B e e PR N IR

h r)
72" SRR SRR dsﬁ;‘% etk 5 lnbEADrlcomposidon,
castaiRihg apagiogen) rédérs |t@tha$arcute3‘3|orﬁ euincving\oemponenkRSram d cgPposition,
t oget her t attach ar .
the eseq of i s A5 Absired. Yolifichsl Bp Rlafedbirf g Soes Hofrequire
tip il eads loy th whddsgable Odthunentbg rémdmd Ifrohﬂhe taapositen e irthe
[ ndepogndentl y selected fromN, ,O an wherei n,each S

CARPEOS XA HACFESAUCTiHY ébféff‘f&%?ft 1n91ug?§oﬂumf)%¢si?aggmrrguganon
dﬁifﬂzﬁon‘ dnaRcihbAFEHatS §ap1, m‘zeté?(@ﬁmbﬁ clﬁr‘émﬁﬂé@faBﬁ}r affinity-

bonded to one or two oxygen at ons ormthe gr oups
psdfieatiogoppregipisgtionnl husethe erm [ penfiedd d<i>e§ n@plleq@mﬁbsqlute purity;

rg'tH%th I1st g{eﬁgﬁd\’&s taq?l;:té\{eg d‘%\‘ (L Efgl&%}ngﬁkf ?lﬁrﬁed nucleic acid

p(ff(f)iraﬁ))in &l (malnkyhl,ch Bﬁlspecdibd(]),rotel@rls m&itd, enri Meithan@heahuclelic acid is

in %;‘%Oe@ffag;r r&%(,rphmglﬁs @anity 5 leg\%l 51Eé11 or 15'% biochemical reaction

chamber. A preparation of substantially pure nucleic acid or protein can be purified such
that the desired nucleic acid represents at least 50% of the total nucleic acid content of the

preparation. In certain embodiments, a substantially pure nucleic acid will represent at
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-NH( C3. 7) cycl oal kyl, -N((C -4)al kyl)(C
3-7)cycloal kyl, -C(=0 (C 1-6)al kyl and -NHC(=0O - (C
waz@parkys . R20-C. I n anot her enbodi ment, R20 PGI/CA2008/002277
selected from b) R7, -(Cl-6)al kylene-R 7,
- (Cl-6) al kylene-O-R 7, -(C 1-6)al kyl ene-S-R 7; wherein
R7 is in each instance i ndependently selected fromH,
leaTHOB), afl Ikast 70%.Ctt 1@3t AP @ al legst 85%,@3 et P, enatigast 95% or more of

et A o b S fies™ cvcloaliyr

(T ARy et sarfiiEbe o800 3 R B YRt e iein o

otgafk@RERgbdREN Jubstahtelly eepatdiaior pWhikied {wal- fﬁ))'lﬂbﬂhyﬂ biological

opti onal | sub |tuted with -O CC'al ky al?,

COIPP?PCB‘)S kg»ff the prganiyn @whlslaﬂwpmponed pagurgllggcgpsyguch as,

ofh¥ AL andl\é'i?ra cm'&l%%né}bﬂk ¥hd RNA, proteins and organelles.
NHC37 cl oal k (C I-4)al k y)(pC

N?‘CW)C(W@IS klyotelns tﬁ«t @@E—M}‘«M ikg}atyd? in¢hade nucleic acids and proteins

o) S BB T B0 i s

peaihs pregheqiebydecdnbinae bxpeéseidn i Diast ce)l deaetl as chemically

oal k Cl- 6 hal oal kyl, -C(=0)-NH 2,
Howi %ihﬁf %%‘d&)ﬁh c QT NLE
a cycl oa
[4561) épk%lt g@@ ggfy@ewaq:mosmowm subs{qpﬁeéhit cAY ‘s:ltmél te the
prdx(létﬁnjofﬁ)l@dﬁié's hid/or NHEH I%sz)}lgf‘yi |a9§ﬁlmél incliNirgle omposmons that
4)al kyl') (C 3-7)cycl oal kyl - 0#014)a Kyl
arel pjegtesl,-abjaabadydr othgrwishiatrp cg@msq artzmlré@l ¢ termCpptigen”

nﬁﬁd%M 7 a%’H Mlgcl‘h@%}%ltog s( GI’h%t éiqge i &n%ﬁ%bl Sete 1}5191[& ’

erein e & aryl
referd $4 a sitet enchnvainti genhta mdichrB ér(dlorﬂ) @llk yelspondn @The ¥ donhigdRB pdRienic

cpopet) i Ry BAE PO Al hGe g D & Hth & BagionAll sigpifiant hos
iBhRAE febptRed, 2. g8 Ak Bnﬂx‘tﬂﬁ? REPEIREL ¥ Tell ?E@]B@Qe fi§ @8de: Qtlus, with
-(C1-6)al kyI hal o, -(Cl-6)hal oal kyl, (C3-7)cycl oal kyI

respeebiq (pl:pteg wég 1Rry1|1une _repqunse aga}qgs@a pathg@pk ¢ dommm{t@n’ugemc

HRLuE AR Fe@ ey et 1) Bhd i ) 60t

I's 1n each™ nstan
résnd @pprotbetitrl fyors diseast eghiséd pyntheipathGgens he teyrh “Brvelll epitope” refers

1§ P eplbfitfeP e o€ aspuiopriat MRS pBRulE sl il oty o

T @ligebadt @ rédeptr). B “BRéelDépitop&lis ) eitopt thaeis Bpecifishidy Biund by
R7 is in each iInstance i ndependent l'y selected fromH,

a{l@&“@ﬂ&@ﬁ@“@%@ﬂé}?&%‘& ‘kyl, (C3.7)cycl oal kyl -(C
-6)al kyl , phenyl and Het; wherein each of t he phenyl
[%fﬁa PIRATREES: P Po A {haksphancey e @EpdiFtion of ap gnmune response in a

n%%ﬁ&iﬁcgi}%%% @(ﬁ%}gll)ﬁ‘kﬁj&r?ﬁ%ﬁﬂé %Wéﬁ(iﬁ s %g‘%ﬁ&ﬁ df frﬁ&ﬂll% da)um

alug(ms@ m()@dgah)@pmmhosph}(t&)@mq\]@l@ gntxg)eaiWBgrQed emulsfons

11)30?%%%’#0 o%{ ZA&%’E&O\Q&%'_(‘E%;! ag(ant?)[hepgf( &ﬂgl ﬁé%lﬂé drutsions

atd devalsitid @Iﬂ;lswrltdbi(lfﬁBsaZMtayldés; hbdpply,sacchandes immunostimulatory

nucleic acids (such as CpG oligonucleotides), liposomes, Toll-like Receptor agonists
(particularly, TLR2, TLR4, TLR7/8 and TLR9 agonists), and various combinations of

such components.
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-N((C 1-4)al kyl)(C 3-7)cycloal kyl or -NHC(=0 (C
1-4)alkyl; and ii) (G -6)al kyl optionally substituted
WORMb/079PE - O (C 1-6) hal oal kyl, or -O Cd™al kyl PCEHOA2M®$/002277
-N(R8)R9 or -(Cl-6)al kylene-N(R 8)R9; R8 is in each
i nstance i ndependently selected fromH, (G -6)alkyl
and éCS 7)cycloal kyl; and RO is defined as R7, wherein
[RB] i An&nmerfogeniel cmélon’ﬁzmwemppﬁﬂmﬂftmﬁétﬁr ST |'f<?fe nt

(E%Qusltlﬁtl(ﬁletlo %q'{\ilﬁl% bf %ersu‘%l% e ﬁ q (ﬁﬁﬁgb& eniil ée

n each I nstance | ecte
c{Bhle®f aliding a {p@éﬁﬁé’ )mmuhmkﬂoyi;e e. gcagaII)sCypdttb@ekysluel( ﬁs RSV As

1- | h : I
sihe st se T ARy MELHEY PEGE B RS (s Sxpriple.
pSIly idt Biplefis) @ aiktigeid epipde A inmElogetie doxﬁpd@mon ican also

o, (C3-7) cycl oal kyl, (C1-6)hal oaI kyl, -C(=0 - NH2,
mctw\de gle NHpere pddifignak meon@ts eyrakle ofe 1Q1t4)gaqr ephanoing an immune

resgé‘rrrsg,)s&lgr%sq&géxé fc‘%{é kégg&k Yhd/or a%&IZQ)t Mc(egam 1r)1sta|1nlc<:§:/s| immunogenic

comes@mmA)nalanymr)lgered M-Q(lmaﬁ')rmyumemme that protects the sub] ect

| k | k
sy S i e 37 ol I K A Sy
disedsh causkt by @pz(t@gen 63 ;ha\berna:kl Kon reduaed ex@ﬁdﬁﬂ)raﬁe)dalb}( )tihibmng

rgp’?‘%t?"é;"éltt@a@tée | 335 fdf?svflﬁgégipﬁﬂg%\gﬁﬁ? fubjeshiodhe pathogen.
Ih ﬂl@%@@t@ﬁ%‘ﬂﬂlé’ d1§c%s%€et ﬁfé térﬁlqmnlﬁ!moée@c' &hioli¥bn #10be understood to

(C3-7)cycl oal kyl ; is defrned as R7, wherein R7
en@na@smnm@doww @re m@@derd for agmirigratien tesBbifichesmopulrian of

sﬁ@ (?_gfo? ﬁ&ﬁq{ﬂ Ec%?t e%lg)[lpé%glroiecgl%{n}%épﬁg_@%e ﬁﬁﬁ%r}e\g%?)'é%er&gﬁzst

Risat @lrat sy edceine oohpositiong orlvaccings).het er oat ons, each

i ndependently selected fromN, Oand S, or Het is a 9-

[@79] 1 Anrfaninencdspoated ioprkpymycdia et ot ﬂlemmmyndsysmmér such asaB

%‘ftlﬁﬁ atons, each inde engentl selected fro 1 and
r ¥ TROToSY, R iipLis B > TSR B ALY §F é?ﬁﬁ"nse

WHIGI 18suS §5th® bRdu&n i sﬁe&fﬁ@nﬁ’éﬁdﬁ:‘s Z§eh 84 adtiGerSdpedlfit h@fralizing
it is further bonded to an oxygen atomto form an

apfipdiede Agrivmynaredpaniean ahwéa@ SlinespenssatuehrhmlyD4+ response

ok Q@‘E)%@'}gs?ﬁﬁéey 1R MG EhP Peﬁé&@% gs nsa&gﬁcsfor b BarBBl Pnflb & that

state s that 1t 1s furt eor t Wo
mmy Gemtigert-spesific mesbomsm )t hEtheg poiges 1s5‘6®1wd 18R p puthegen) the hitgzen-
.0na substituted w,t 0..3 substituent

SBEUiE ERB RO S aRCG PP AaPIS Ay Fore s

ah ithimQne reSpdnse Wat(ikhibitHy @dtﬂ{ryléntal-fﬁilchﬁﬂ- ofackiaicpat dpathogen, reduces
(C3-7) cycl oal kyl NH2,

infggiopdy 2paieedh Pk%creasqﬁueirmwmf é‘PRly‘Ih)l% denthy)thay eqsplh frepy |
1nf%l(t{ogjoty4ﬂ@ﬂdﬂidg&2 rA I’;])M'Ecg('e‘@rﬁ&le]r?f&ﬁée% be ﬁlgsu@iafok ¥)Lamp]e,

whereéin t nmber ed
bpighecinbibision @f vio reqilinating of plaguetformaationdme plague reduahion assay or

EL@gﬁQgﬁ@a@& t a§§akte&tb§3%é¢a519m§g sm%ne S fpgth n,IgRglpcthllexlg@ in vivo.

anot her e
[060] A “Thl” biased immune response is characterized by the presence of CD4+ T

helper cells that produce IL-2 and IFN-y, and thus, by the secretion or presence of IL-2
and IFN-y. In contrast, a “Th2” biased immune response is characterized by a

preponderance of CD4+ helper cells that produce IL-4, IL-5, and IL-13.

[061] An “immunologically effective amount” is a quantity of a composition (typically,

an immunogenic composition) used to elicit an immune response in a subject to the
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b) -CH 2-R7, -CH2CH2-R7, wherein R7 is Het; wherein
the Het is selected fromwherein the Het is optionally
weawsnieas ed with 1 to 3 substituents each PCT/CA2008/002277
i ndependent|ly sel ected from hal o, cyano, oxo, imno,
-OH, -O(Cl-6)al kyl, -NH2, -NH(C1l-4)alkyl,
-N((Cl1-4)al kyl) 2, NH-C( O)(C14)alkl and
c@maposgion|ok {d an qrtigerointhe qompasiBeth éﬁorémrdm thednsiredyzeplf ig the

BB ey BB Bt o

corribypés topedtécying thestbjbet againshittelpathopan. Heswever, ot abeain 8 protectlve

B e RIR I NS S AT Qi RS BHEY
"ﬂﬂlah(’?éhlb Rompekitldal L likihk cof@@ o this disoﬁﬁﬁiehthé term

ment, R20 is selected fromR -J: |In another

iramRlpgieatly effrotive agopalaneempast AR élﬁeﬁl%ﬁ&doaﬁ@ab@élﬂlbuws in
i [
A A R e, P BRL RB Hce
rfRPonskR3, R3a, R3b, R5 and R6 as set out herein. R3
R3-A: In one enbodinent, R3 is selected fromH, halo,
[@Q] Tdadjgchiv Wharmf@ﬂhtwaﬂy {cCeritable) inflikates that the referent is suitable

Cl-.4).al Cl- 4) al kyl ,. . ,
mﬁ%&%%@%%%\b@ﬁ% g Rl(h LiL) ”R%jys}"’@fﬁ) REUREER Ky |
PastehacdticATIScibhadskiy B.2W. FKz'iaﬂan Mﬁckall’ltbhblﬁﬁ Gﬂ’pBﬂ;ltdﬁEBA 1353

s. selected fromH, halo,

[
E@)t]é)pp@,?ﬁé ﬁescnm%@ppgilgpq&ﬂnjl @mg@tlens (p}c,‘,lugmgtqglggn(ts) suitable for
pﬁﬂ%‘fé@éu@i@ﬂtdeh@{ bﬁh&ﬁfge%ﬁ& /b ﬁ@h‘?‘lac@d&upo&@o&"’)xﬁiuﬁﬂg
“and n anot her enbodi‘ment, I's selected
immypegenicromEpsitia@sda and CN. R3-E: In anot her

enbodi nent, R3 is selected fromH F, O and CH3.

(3] F: Thlerteran bnddelataé rip cedéremattq a R8panse, sa¢herstar dmfungmekhonke,
o5 4y X0t SR P RlgE TR RBN B s of B glsponse.
Anﬁ@bt\m tliiai &ioddﬁfeb ah i@ indkspodseatitesat leads bneh@ﬁ thé msﬁﬁyha@@tude
conbi ne th a ny and each individual definition of ﬁ(
dpgsgon ppx aﬁ@*&”“ﬁé@ ARSI regponse TAliawing ifs gdapipistratiopaprithat
aﬁ@@ aﬁeas't Gneoé( Cff%he‘e‘r(gﬂglé’tgf;llﬁgrﬂﬁlde @ﬁﬁtlbl? oﬁ&laﬁe&ﬁﬁcfars @B phred to a

refgepmagm’)tm kyl, -NH2, - NHCd”al kyl
- NH( C3- 7) cycl oal kyl, -N((G. 4)al kyI )(C 3-7)cycl oal kyl
[@d -Thetem 4yduicksy iy 2relai3a teBn, such thabarhegentaadiwes arssponse or

oo PEABEOER ar bl ety el e oing ©
adinhighatiombd s thé&Bgent, or el 1@dinﬁﬂislidddlihldvlnnilﬁtirmms(réiibnlb)fﬂ{elﬁgbnt as

Cgl?lg?ﬁ fo q@r%?eé%ce N agﬁaﬂ%iy %%Btgr%%nﬁ?\%mé ?ﬁlé)fsﬁt 1§eec|esesgrsls (Ijnean

%éﬁ?éﬂmpléﬁ elimirafds @elr8shohdedNcbhditton, §d 10AREL 4613st one

I n anot her enbodi nent, R3a is sel ected fromH,

Chara%%riseﬂsf thaespense Phcadiston s eliskiarier: nES, anfmaURegeicor
cbmp&ssn that! rEHL@EBOJrE‘)f IVﬁIF’cthIQIS fo&ﬁﬂﬁ or eﬁ%ébdﬁe bhen/20% g@tﬂgloglcal

each I ndi vi dual n of R3a as set out rein
resRgNs9ce. g ovAsrine enhaneed vanaldiseask, eanc hutidees nat aimssarlly completely

egﬁ{lﬁ eiestruigl? z?]n %E?gg(m})\o r?sr,?oﬁge S0, aR?’tRe 1nt|f3‘ect1%8r ressponse] n{ezésduably
dimmmhédl fdiréﬂxﬁnplg\by dt (é'hst‘hb&lltW%., sucﬁ]ds by & 1édsilabbuief 00y, or about
S-(C 1- a%qkyl - NH%, .- NHhC1-4) al kyl, . . .
80%9@6!7%9 us 3P Yoyt (thaigto- 1N @xiess yhemk e yfectinngr gsspqnse in the
a(ﬁ%%&éj{%?eﬁigéﬁﬁ bR tompiRn tSa RE&RE Gkt " OM H hal o, CN,
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-0 (Cl-4)al kyl and -N((C1-4)al kyl)2. R3b-C: In another

enbodi nent, R3b is selected fromH, halo, (C ~alkyl
w@arIare79R3b- D: | n anot her embodi nent, R3b is Bel/eatms002277

fromH F, d, CH3 and CN. R3b-E: |In another

embodi nent, R3b is selected fromH F, d and CH3.

R3b-F: In anot her enbodi nent, R3b is sel ected fromH

[455hneh tubleciRet ieying mubinesiHler vasiehits oreanism. Htihq @nrqxb@fthls
dgggﬁl ’ % uﬁf}ﬁ%@ | ﬁﬁépg%h o Egggt@@hg‘i% l;l?)nutﬁﬂi*(ner ein Leg,a

NvRYE, Iaeotttcnnbi nednaeu-himanrpyatt. esltdmativeliy mhel sidfectieshi beiathuoran
‘% X, RO, Rz, R3, R, R and Rb as set out herein. E!i
SP4SA: In one enbodiment, R5 is R5 1 being nono-, di-,
or tri-substituted with O-R52, wherein R51 is
PteE-ANTIGHENS (C3- 7) cycl oa | kyl, (Cil-6)al kyI (C

[?7'6é3 ) %%tl§§:£¥é§V %réé%tﬁm&%e)gprﬁéq%% eéq!ﬂpﬂg}lde precursor 574

aﬁl'kﬂbsdcldslﬂ @Qgtw deBighéted FO. 61)1&%‘@}’130 ol(g@ﬁreﬁi&s}iﬁ tea@hdoplashric
(G .6)al kyl - CS7Ey ycl oal kyl; and R52 is (G .6)al kyl,
@r

rf(t@shn;r) fwleai brarerawtlcal o@ysgf lay b i motpase b veorsarvedfugm

g U R S S i e s e

(KEQ M NB): &by IgeneRBe & ollgtbmen eonsistio frrwo tlisulRde-liskddSrapments.

TR ey ORbeq Eieptend e pipasHE St ey B nq Rgrminal portion of
the(H0 frpahdoy.| Hwall Be Ye)c:QQtﬁieG%ly Khﬁse oﬁdell inQke art that the abbreviations
§01 6) al kyl -aryl, each RS 1 %gzoptl onal |

FQubkand iz 3é%| cwmﬂm( designpied leaIFl ap m)tmreagﬁmerawe The
1&%& @)té‘lj‘rﬁﬁ/él Fi @a%ngx%:t%ggo%%gy &)?otéiﬁ‘ﬂl tﬁ@%efn%raﬁgwa a sequence of
hsdmphqb@q mlnk péids, avhych apr adjacentay alk ymaloyilmd Oymplilsmmytall Three

AR O SRR el

pﬁusmgerﬁv(ﬁ@refﬁsﬁorﬂ) eonfdamaiidrithads ngheﬁﬁﬁﬂcrgmheb@foﬂnd%nél

Cl- 6 C3-7 | | k |k (C
5 “ﬁ)g' éwlth %Wget )8‘?1}/0 oﬁr T—%lnﬂé ai“?r[v?' %harlsﬁ €Xposes a
h?éih*é Ed&@%@ﬁ’en‘& tk'ﬂo@@@ﬂ@)f@sh&yﬁe?tléec%h@l%%b@@s ith tl‘lhrhost cell
Cl-6)al kyl-(C 3-7)cy cIoaIkK and R52 is (G _6

niengugeapd Pwlqt%;fusml( ¢tthemampsape Q@hevw%yr@ndaﬁektyq)l cellawii the
ylaryl, said aryl being optionally

e Hl picbBLEY 2 (Cl-6)al kyl or O (Cl-6)al kyl . R5-D

In one enbodi nent, R5 is R51 being nono- or

(@67 sTbeti ﬁagrecht wonthinOuRSE, twatheptad repms Hoimging,desiphapsd HRA and

ST P ST £ s 5 R0 Rof iR braRe Shar domains,

ré¢spdetivpiyl Hiythe peefision @ylﬁirmatlidﬁy the 2-K1@imér) fatrky/d globular head and

-7)cycl oal kyl.: R52 i C16
SE@W}@% o e FIER dg s e In eseqtnapied sisaed) pontayption in
B gloBularthead. Kilcasindst, t1HRB aonihindorm @ tRRé-kedhatd doiled coil stalk
%stltuted Wit h (Cl 6) al kyl or O (Cl-6)alkyl. R5-E:
emn%lﬁé framiBeihgad megiorRDyring eansitiey fim Hﬁnseﬁl@?n to the postfusion
c%foﬁh’zﬁﬁﬁxk tehid ﬁﬂAVMoHaancaga%aci %Mdeaﬁee!g Ximity to the HRB

1-6) al Kyl , "bei ng opt | ute W t
d@mﬂnﬁ)(afomllan a(ltGEaril)lQi )%IXI hekik kyﬂidlto rin @@Mﬁ&ﬁdﬂ}da{( tBe fusion

-7 I : d R52 i I
PRl eSS premnmse st p e i
WIth(CI 6)a|ky| or O(Cl-6)alkyl. R5-F: In one
[e68) o il threngh, théonf@miabioral batiigiompre-idedrabove-is baxsd bi thoRdular

wth OR52, wherejin R51 yl, bein )
%%F%%ﬁrwﬁ@%@m el%tédhwtﬂ%%ﬂ %mmewe,twa%ngﬁasgm and
(G -6)alkyl, aryl or (Cl-6)alkyl-aryl, said aryl

bei ng opti onal | y substitutedgwith (C -6)alkyl or

O (Cl-6)alkyl. R5-G In one enbodinent, R5 is R5 1

bei ng nono- or di-substituted with O R52, wherein R5 1
is (C.6)alkyl, being optionally substituted with
(C1-6)a[ kyl, and




R52 is (Cl1-6)al kyl. R5-H: In another enbodinment, R5 is
selected fromR5-1: In one enbodinent, R5 is R5 1
wheing79recno- or di-substituted with O R52, wheP@i/0ARDS/002277
is (G .6)alkyl, being optionally substituted with
(Cral kyl, (C3-7)cycloal kyl or (G .6)al kyl-(C
3.7)cycl oal kyl; and R52 is (C1-6)al kyl,
pO<EBRsipon cytbuedtions qan(bé’nmnlktynéd:’v\cb}mlhtaeﬂomydn pryatalgldgrzphy. For

<SR s Pl eorde e P ey FEURSRRLERRa Yo preriop o

pestfiion islicyriatively de&énafa:ldtprc(fﬁsogém%dathscgemcmhfohﬁatmn@ ayay

B.comoLned. ye L any, and sach) ndxdual, gefim (hop, of,
3R :D 75308 whidh 8 Rc i KEetn, byFr’@fefeﬁce( @?th@)pﬁbﬁ'é!;&ﬁi thef#

(Cl 6)a|ky| (C 3-7)cycl oal kyl', aryl G
techelpgigal teaekings. kbe pefusiamcopoamnstion qap also bedignguished from the

i e A T L

QotelB)dial oBtblcyarl, 4GBL BichEA AABHFIN3- LTODR (2085}, whidh(Cilso

A-dal kyl , .- S 1-4).al | d -.N V. in R8 i
R hereh PGS Ry oE O Bedt Rt .
Aaddaloeylly, @fé@us(dﬁﬁlawgérﬁ%dﬁfdrmaﬁdﬁﬁ ciPbd (ﬁstirfguﬁl(%dhlsmg antibodies

i nstance i ndependently sel ected from R7
(ag.gygpegjenal 6y dhak restisally r?cogngezorpﬁwmatle{l epijopes present on
on%r't(ﬁ} Igﬁgg otgﬁég%rgﬁglggbgﬁl%&gg%ﬁrﬂ%ggg %ﬂl Bﬁ 8t @n the
Owe;r ﬁdnm 1Sagh epnéoraatiercepetdpesane be duekde q,traferelftmt erpasute of am

o{ BRI FREXES: Ao AR e Bene BRliRA o

epitebeScandiize Goin tRajuRtafosiiineif amird acid8 Yhat e depesdRubls)in the
and ere, possible, exist in an oxidized state such
lingagpo ylPel?tgief urther bonded to one or two oxygen atons
to formthe groups SO or SO2; wherein the heterocycle

[069] 0Thé PieElahigent Btloéedthebin/dré Besign%@td—’stzﬂiﬂ%tahd HfafhtSn the
each i ndependent I K“aﬁel ected from (Cl-6)al k

Pretdsien) seafumptien oY Faxgein, uch tthn &r@p@aﬂ(mmfémwed
pré&g a]siyg%tgllltl_%y ortlg)@f tﬁ% P%ﬁ aﬁﬁ@h %f" éxp eégelH;(l%mtem I\"!_141Qte),[frei’usoge:mc
(pm(t(son)lcomfmwr) ((e@ :as med;,cwddeskwturaL @GO HeGredyBraiclayddeling

C 1-6)al k the
RS i e R Ao e e R Elast it SRR mpdjfations
aﬁH 1nirbduced)ﬂlltd’lzgnaﬂv‘é (&&%th@tw;ﬁ Bipsdtéih,sucitlaswhé Exeplady B protein of
bstit uent each i ndependently sel ected from hal q,
S%élﬂ%})\l q,{ﬂlc éh‘ﬁ tl(e@mgl) 1ﬁ'51]11518gw epitppgesof theprefpsion conformation
o@ﬂfétﬁlﬁﬁteﬁfﬂ?@gﬂamw faﬁ)vhﬁg ﬁl%dlyc)nﬁﬂ( Gf 19@ by |ant1§é?ﬁﬁ‘%|a flular or
optional |l ysubstituted wth 3 substituents
eé@i@qﬁﬂulﬁmﬁm@r@m (fpr exampte; #0vita; em, ﬁalomng agminiefyagioR ya a
?lnggcn? 6) hal oal kyl ; wherein the Het is sel ected
I'n anot her alternative embodi ment, R6 is
&CS 6) cy cI oaI kyl, phenyl or Het optionally substltut ed
G h F![Stt ohgerologeus stabilizing desain dan de plapiiat theyC-tahingt @ of the

I o)
5y e S0 AR ARG Re. T
sabdizhigidomamtie pmdyctekleo btﬁivpeﬂ@telfot the HIRB {ns1abitity, helplng to stablllze
het er.oat ons, R6-E: till ot her e&oodl ment
%QW@FSIO%%?&?#%IH@X5P CHIRRY e msbtﬁq% tgrglogensst %btlmnéd
dbinath ida Pﬁn&n BRRBHLRA AR [DdeHAARERAS RbIbREBRPR S such a
from ha 4) a and (Cl1-4) hal oal kyl
pEatein |m‘&twmw@howmm mﬁnmemﬁps derheiny Exenoplary maemz;atmn
substituted with 1 to 3
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substituents each i ndependently selected from hal o and
(Cl-4)al kyl. R6-G In still another enbodinent, R6 is

wo 2q09m7ponal |y substituted with 1 to 3 substiPCEOAS008/002277
each i ndependently selected fromhalo. RB-H In still

anot her enbodinent, R6 is R6-1: In still another

enbodi nent, R6 is selected from Any and each

dpmaiing faddito alediledicpil drat pomRSs asewbly infatrithers ef multiple be

Wgs’dh%%{gll@éfm%@ gof@cﬁgﬁéﬁ A Sﬂ#ﬁ?&bl?&{wain:ﬂetdfg%ﬁgrlé’tlon

demaings asisatudgechigrer.edn sxﬁngﬁmya isolzuendagparenmsingd tht kegineered

AL BT BRI bt Pl St B 0 1o,
BRI ohSsuitablb RBRuARE Apsbr A8mAIA id JégrRos ddndyts H)N@tll
ort above: RECOVBI NANT RSV ANTI GENS S- REFER
altiouglrvarianty of s segnqmcothat mtain thegpuityatedoimaeqilsa-cel aﬁah!ﬂ;lzmg
f ri
dg%g Iag% tq‘ﬁ&l r?; Qﬁgﬁgl%%?tﬁsdzeitdﬂglz Ehg g‘ageaoégel%gﬁ%% g&ﬂﬁhs
ingSider BRAER (ﬁnBNBAMKl@ Aetesion No. Q ROBD ;23808103 i areio 27ids 299-

SHBY afingsiifor (ACLSSHERS oa 51 el BT

Miﬁllﬁ? 4 CAceRion Nlo TY5EY0 [02348M T)Pdrhine acidd 59461 8; CMP (matrilin-

e S P R P B R4 A3 R iom o,

Wzﬂg 1:62967886 11 89indAciA0] ££:19108nd Cubilie( ;(&Es%io?ﬂbbcﬁNP 001072
roducti on by ‘anyone of the patent docurrent or

[gi 56 M 03¢t asunaanidsc 0438, 1t isgxpeciedsthatra wneblmmuatmdiomam

s . S
~SERCHIRE IO 50 BRLERAY bk O PSR bl BB o
ekdfifd}, al last SGi"\/gdﬂ aQScthlhﬁ)_iI(aQ}‘lheF pelypdpeidé h@«lmlﬁg a)ﬁ‘rlmerlzation domain
i no : re particul ar closure rel at
Wl@r%sw%@%ﬁaaﬂee &> ﬁ%i‘%sd%‘J %ﬁ'@!fg@ Eaplaﬂﬁ’» £60%,
28 ROBRBlyHR REtT70%, bl m5R ABMiraBlly QF MasPUP&Y 75%lor MoFASt the
(RSV). | 04]t Human Respiratory Syncytial Virus (RSV)
eXRresshe PRRBRPLdOATBHASHFIEN de cause of | ower
respiratory tract infections (LRI) in infants |ess

[61an I@OIHE’HB Qﬁbi@i&e HQ@ e@rE‘ﬁijfee{Hétlé{kﬁle *P@s'Riu@ ffochfc‘& St $d3fn 812

equal weeks of gestatl on. di sease
(hptive qu,lhﬁi mtryle llf@@sotan)/wfdee BreF agn bﬂfsubﬁsmd by alyying (ISR Krd the

géngﬂh& %l‘ltl P(ﬂ {1et éfréwgbr@ ag'g g sgbstllt,,luéxon improves the

caﬂahmﬂaiyéﬂ)phwﬁuhreeldﬂfspdiﬁdﬁbjf eSinmlaly,di lyyineadel beadded| followving the
Humans, are .t.he Iy known reservoir for RSV. Spread of
e ?{Pi‘q'?}é"’?‘?%‘hwl(%gnt anmi nat ed nasal secretions occurs

via large respiratory droplets, so close contact wth
[m] i Sé@mﬂl@dpepmm catl sbiemowsd. oalysiglonNatesttialmicieEofithe RSV F

%U|r§% r transn1SS|§£ RSV can persist for severa
Predysion tate SUggSBRPEPL! Creaiesarargs pneonsigainaddoop
beivittn FRh&d PS. TIRS %9 Hb@&lnoa%\{triﬁiﬁeetﬁ tsia@ﬂ‘i%audﬁ%‘? Eﬁe%fﬁsﬁé)ry state,
in paediatric wards. [005] The glo annual i nfection
apéhts remeyed tilgving glgavage pighe maive @r(éeleby furit ed to be 64
mllion and 160, 000 respectively. In the U S. alone
[@%Y 'T'ﬁlr@sotnb BRHARH Al dPEvAR Hsc‘ézﬂlb% %%Edl%hgﬁﬂistdgsign the
hospl talizations an
fmmptlsle isnpt <tl@\r}=;;néfreutneC 2cpnevm1neg rele‘se frem e glotohter heainfel:

a cause of ter cs qf, acut
Sefut R Pt et blly Y S EPbBRS: st olen the
fﬁlﬁ(ﬁi peytidd z!tndcthlé memBand MkefabeR Prddivheab € a Wajdi idEinhie ;]S;rh‘:\ﬂlsmn
ears of age.. The incidence rate of RSV-associ ated

1gstakili dBiring erfhyjorpipeess. dnterpgtiondsivegn hedisiepepidpand the
1000 child-year in the first two years of life (45 per
1000 child-year in infants lgss than 6 nonths ol d) and
the risk of hospitalization™as 6 per 1000 chil d-years
( per 1000 child-years in the first six nonths of
life). Incidence is higher in children with
cardlo puInDnary di sease and |n those born
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nore severe LRI caused by RSV | ater have an increased
i nci dence of chil dhood asthma. These studies
waletmnrrat e W despread need for RSV vacci nes, PEAECA2108/002277
as use therof, in industrialized countries, where the
costs of caring for patients with severe LRI and their
sequel ae are substantial. RSV also is increasingly
targat orpmbrang resyltain thm@pmh of thalisonpeptidsdtongvithin thegiobular
f
hg%pgrtﬂgg@ﬁeéshﬁg@gé é@ﬁﬁ n‘pé“l gfaglhﬁ gte (}%08& %m}/oa%dégiél%mg
cebenan ThisfcOfotmatien %‘Aﬁgv acables daetﬂmiessm‘fmhmdaemecfumab | Removal

of st iptoriane R aberes B BRSt s Rt travals Seakblly o
tHeON-Gétinenall pMeo B fusioh P¥stile SAdtRliAdpth e plefigion aiteds a

vacci ne for the purpose of preventing RSV infection
r .reducin pre nting RSV dIS ase, inclu
[Wé‘&eﬁppe@gw%ﬂ%ﬁvnp Y ndalr@%asmt%yan ﬂmvéof%} example

b?@hb?stlﬂin%ﬁ bt n&ifi’@&ﬁﬁﬂ Acifi€ CIRIFRk DAL, ekF3hendl Q\EMence suggests
tial virus (RSV) antigens. More speci fi cal

ﬂm ef cenditipsg eendusie trdeavagethyperiain meéallgmowaaes th)e/ PreF
aﬁﬁ%&% Q@&E%\F ed {H{ﬁg 61 cﬂntty %ﬂl Hl@.sac}a?ﬂb te?%rﬁﬁlg,_lsi%h cleavage

I'meric TUsi‘on: conf or
omwnmg)beewleememnmmantﬂitl 2 amd l DerfsheeBrhF bitiges hgevdeon leucine at

AR d i ingbteiRe T4 O infogisnf Ry Lbpiset SEQD

N@2Y - Accéatlitly) @sodifi @fioP6fUne 6 R ATAS Asds in&Ml thi 18€ibh 84h
and/ or di sease. Al so disclosed are nucleic acids that

redveotleavereotribe Brebiantenn. XAt pxgamle, the dgvsing gbpasition 112 can be

t h
SOOE| LARIRGERS 8100 08 AL IR TR Ay
aﬁdﬁommci[naaa}wﬁb@l 13 ¢unibe sabstivitehhytd ering dneddnimet | on
hi ghlighting structural features of the RSV F protein.

15, TP AT 4Pl SRy P

ogRENB sthdin o framl vagaﬂteme&sé@t dé¢finee ab®@s)| Ingeddin exemplary

asynmetrical. field flow., fractjonation

ARTTENs: GF F srasgin Splpayie ff F §iin Bhsyinied By SRR IRNG To
figlithie %hde?(rétﬁrhd?ﬁg éﬂﬂi\ih BistloSite, Afl aliHBRRidSBEIHNE pRYitibhe Fegardless of
antigen. [011] 4A and B are bar graphs show n

S@@nmﬂw giyen pith émeCé b9 @t et ﬁmrﬁoc?éldl resigusposiHeRcarEs s sto)
higd& Reid F)Qéh%lﬂ c!'_fltlg‘%xe?@iagplﬁi PI% ara%rl%ﬁ%ﬁ% gc1d positions of

ustrating titers o |Z|ng ant |
asp ethef RYV tAoor BR@Miretandie dernnpedrasity bynthbgpand ordik @ pkikirGBe art

oS RPHEs B B o E Bt BB RS T B R R s

ekéiplhryfskqiende usingaregiilgphaiRbizland ivengnBMh aligeacal@ihms (such

foll owing i i zat | al | ,
o BRI P PR R ISFSFo SOTIerst AN P EmIcs 26 Epriin
pbB peptRI¢SRbm RE¥réMREM dnahs m&ﬁgéu mvnbmqwm thfcﬂes

fact that host im€mune responses appear to play a role
inGerRoFRiedparein i FrégPreedpr thepurgessof providingr4dditional ¢karmplpsof RSV

P{Jﬁ@ Glﬁ%% éggétﬂlggs%: QHI&%@I L/Q{a%{% ARG LMD %1 %{@n&t’ﬂ: &ift, or can be

formalin-in vaccl ne suffer rom nore
psakueérdeartiﬁcsdaswmgmte divestxine mandempmmageaema; ot lbberewmlnmatﬂm of

R T TG TEET TEE TEN

of de@réfe@ad ard-GywitigardRsloseiNRremnhanced severity of
di sease has been reproduced in animal nodels and is

thought to result frominadequate | evels of
serumneutralizing anti bodies, |lack of local imunity,
and excessive induction of a type 2
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hel per T-cell-like (Th2) inmune response wth
pul nonary eosi nophilia and increased production of
WO 2604/020706 | L-5 cyt oki nes. In contrast, a succeBGF/aA2008/002277

vacci ne that protects against RSV infection induces a

Thl bi ased i nmune response, characterized by

roduction of IL-2 and g-interferon (IFN). [016] The
[&%s dnseletivgFdand E1 domaiey ofshe B protain. wapof kalkipithexarowijl
| I

YR Kb el RS BB BOFY End, Bin
Typima:ll}n emfomationatpomderanbns arﬁnﬂmqioﬂgnoe atheaselewting a agbsequence

uf ac of .t
FBeaEoh ! 2 R T ak P Set bl Rpelides a pogiope ! she
FE@Smaim thdt)fadlit@teSasferatbld hMUstibiy of thelpdHpe drmds olndkginfexemplary
protein pol ypeptide, which has been nodified to
VaHap, rhezF§ Clon@lrw@lﬂ@@ammwmsaﬁﬂﬁé i BaweYervaaants havinganigor

[

rhPlcalions b RBeREY FLARE: OcRyioh REofiRk Hof e oL Sncuio
possdde F protein anal ogs are designated "PreF" or "PreF
antigens", for purpose of clarity and sinplicity. The
[CF7e F anﬂgmsledstacshbxswmm(roefmglmre) Qi itheedlt lcdonendh Brelbdted and

unf or,eseen. di scover ble . F rote | ags
BefaiE Fateh R SAE oo ioR Bt e BRaS R effbes of the
Frbeio IFegetisnple; itiBgdngally aesiableed stle2idbubbdquente boiR e 1
i rmunogeni ¢, characteristics, and are safe and highly

pﬁlryaﬂé@@ idomaintihat ingdenenitopssaecognized by msulralizingangipodies in the
rédidklor B s 0o bPLARYiAGRAY RuRdizhlh) BRYAS- I LERBoor's

are provi herei n erence to'term nol ogy an
chEYiFgYiAD). o‘h@ilwrxabj/ yieambbpo g¢luda TtdeB epitapes, aigd in the region of
|1Ius chenmnti cal in.FI.G A A sche [ .
413255 PR bRl ot b kor oS rREE AR e qupypic
(«Fg (spahidng hmmm acids D62-ubt) dusdpixopksieyult de setaindd in laiskhthétie
t he arF tQﬁ RSV F roteln can be_nodi.fied to
SeqUeBTe thatdn st e RS djscoptinfionyelegenth e
abRAGRIMYE sBBIR ¥bitBnNBh ETHus, el &n®dipol}Rp fl@&édrﬁﬁrﬁéseat Jeast
under st andi ng of the r|nC|pIes gui di ng roductlon of
appws R acils 262-43 hdf an RRNGF peatein @plupaitld@ohmn apn-§mjfiig example
pp(ﬁrlc'ieﬁ elfle%c eF\(l)Ylt &Og’leaﬁ ang{p?ggseanhl?o 4 ddsel)ﬁ %% 126;&? &naﬁ}:r]eolg ﬁrlope'm
patypemrdev Ode df skill mEQE drDwillGeroghizaritht Hddm(ﬁmpﬂmttervmbgequences can
[ |icable, G protein antigens are

SimJlarly, wh
bSé‘g]egrq?g’@@‘ﬁcﬁt‘?’ésgﬁgﬁiaémt‘%‘e%m exenplary G protein, the

y | eoti de and am no nces of mh h are
[gfgév%‘ap TAPOURES PU9STqEEnCS Oiﬁ'aq’z ?!gﬁl@@e. Qs ?@i@fussed
bl wiitefeSpe@foehd Q pkdi€in BrhpoHedt FREESN PR &:ﬁ@]@@) G& a@dition to

the F protein polypeptide (FIG 1A), the follow ng

copfprsational capsidqration, it gandhecdesirable tQtCth@? @ﬁqapnoresa@ftg»r@gam,
tih

PO E R TR O] e d 4o kG FaEhb Ehuidhele gpiopes.

Fooexapale, ndtbtiomh Tisell spitogessad b identifiedausing 2nchonedotifsam dihen

l’lgéé%()l(agnéﬁ lpacf n%&%g%ét%gag no%al euer%gl\ﬁg (Imrg og&%}.inlquee:'art, see, e.g.,

Rﬁdﬂlﬁbﬁb(avd@b&&dﬁh@%ﬂd pzlid@tvesbl atic cI eavage at two

s o ol rep e oA thlable 6 i oy web a

nﬂféﬁﬁ‘hﬁ 11'1/&%‘1&%0]?1‘&[ 11%%§thtrﬂl) menfak &Qalla%Lkdonatﬁe T vAR web at

am no aci d and a solu ortion of
W@m%ﬂlmﬁgwﬂeslbéhla Ilmatémda( }pmi)t armlrﬁYFd’r‘ﬂiTH ffavaiatzlé bn the
am Cld {: 52 t he
RSB B, Snt b bRERei e Frra e S e heriEhR. For
am no acid positions deS|gnated herein) are given in
reference to the exenplary K,protein precursor
pol ypeptide (FO of SEQ ID &5‘2 [020] The prefusion F
(or "PreF") antigen is a soluble (that is, not
menbr ane bound) F protein anal og that includes at
| east one nDdlflcatlon t hat stablllzes t he prefusion
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am no acids 137-516 of an F protein. However, smaller
portions can also be used, so long as the

wo boee7advéerensi onal conformati on of the stabilipedCRe@®B/002277
antigen is maintained. Simlarly, polypeptides that
i ncl ude additional structural conponents (e.g., fusion
pol ypepti des) can al so be used in place of the
exomaplp| aigoyithEas apdseRito desermiimesthe Sindingresbold’hef nepitides) and 40

Si

sglg oorlg%g{ltﬁ sgo(}eﬂ%t &?\ﬁ%ﬁ#ﬁ ég ggg)réb?élz Fy oqJ hqﬁ {%?’88}’ mehng ata
cmaml aiffinite. nThH al Q:rrahxﬁsaie ibased @ithed eﬁ nleaﬂécts mmﬁdxg brmdmgtoy a
of, the anti The F2 and FlI ins are,ppsitio
PR AR A AL PoFGeH BT Mo e PP AR &R1°0RY BRLg AL 1 o
phtiRhla£ahiBo hal i HgarBdthr poSESH by thebfttdiCorbiRding 6f Npaidii |9

into the mature prefusion conformation. To enhance
sphstittien irpmmotifeontainipg papttide. c Withindhg)paagextielpnipmunogenic peptide,
2™
oS ENEL R oG et 0BRGP S, ooyl rould
be @xptented tbg eaqdbmdiuﬂmbwmn atalpataia pbsitior in atpteptldeo HAnchalresdues

whi nb t PreF t
ol ol 6 b G R OB R ot o B B B C R el

ebitébeb [defilfiddbyRueH prediofveGRdhsds BBt bOdbhfiRNed tg/trhéuéwgrtgelr
one or nore_nodi fications, such as the addition

bisling: tp gispesi icsMBKC: pretgin a5 by dheirahiditlo sipwulatelfrslls vehen peesented
e cgﬁ{g{}&h@g\d éjr&gmm)dl fication is the addition of

an am no acl ence conprising a heterol ogous

[ﬁ'fﬁg?% s A tg?u% @@H@A r¥F- mﬁgéﬁr{égghﬁcusgéaeoelow)

lmllllldelarmnlalzlmphdmcqms(mndmg Gnthe pam:ssmnlswéxy, fhoexamalz] &

oS5 o et RO, i 2L ST EDnate Sl oot <% Bamino
adlamzs of BBQ IprooRtee amhrol aaﬁlrs il zzejtdfsEqu NO6h.i w;ﬁcany, the signal
pepti des havi ng such exenp

| a
PF eémﬁkﬁ&e 9 Bﬁ%&mmhﬁmm the %féléﬁ%,lﬁfé@ ﬁOhrese@m@t RPrgssion.
e o PRI RO R, s PEHETR IR shitin signal
pepitdeoesal Heyubsnwéedntbt eNpoassipz.an insert ddlsa Smtal:ée pam rsgoalepdpmdrs
n. no. aci.d er sgauena
okl 8 T i R o b LA, Nifler U5 MGGy
slganigeptides Mo%@ﬂ thexan(eées e. gl, 8 Zidhp @ HhLeIsPense., 3:2819-

t he aci d sequence: GGSGGES; SEQ I D NO
243 0B 8o R e R S A poraRIcD ik Sogoghed ..
ik fH\WPdb Elgﬁzh Seftide dtaﬁﬁése C@lﬂc}pﬁclﬂﬁc%@lgnﬁl %&ﬁeﬁc&%‘éﬁﬁea

wi t hout di sruptin e conformation
pegkarygéas and galyors 8lnth9e/r‘pr@lmbmq m@leﬁ@sgﬂﬁdbf) i @atlmr@liy,l agy pfithe

r vV
rice g BBl B (Rl eh QFERTRGLRE oD fSLERNENR 8] f uciiae
puafi¢atienFCpr ot ein. One or both furin recognition sites,
| ocated at positions 105-109 and at positions 133-136
(@809 lﬁlpnelhallm thaPedl ahygedneianeinchxge addisatabinrhurogergc comgponents. In

f t t h .
BB LR A oSS I P EP ARl SR 5 Lo
apgeyifaidtipdfent. nE@:nh}ﬂﬁ'y @H&ﬁfzhb profdtils HAQIR aPEeF 44atG dn}z‘nt

the, i nterveni ng pe pepti de can al so be renove

inclethe ElIEwmE AT VIBGepkeskeAdor SIS NGB:  and ) eadral L2
dﬁyﬁ n cleavage site (e.g., a

(%g{egﬁtéop tée(%{%%gggghingqgi p05|t| ons 112-1 13) |n

(9810 x Imtht PreFeG ahtégehs sincamti peyid paxmomafnheb@ prageinegl, otruncated G

Pl s o i e R 0L BB T it end ofthe

hydr ophilic am no acid |nto a hydr ophobi ¢ domai n of
the F protein. Typically, gharged am no acid, such
as lysine, will be added or “substituted for a neutra
resi due, such as |leucine, in the hydrophobic region.
For exanple, a hydrophilic am no acid can be added to,
or substituted for, a hydrophoblc or neutral am no

o " —



substituted for, a hydrophobic or neutral am no acid

within the HRA donain of the F protein. For exanple,
wo@r@907979®r e charged am no aci ds, such as |ysiPEr/Ca2008/002277

be inserted at or near position 105-106 (e.g.,

follow ng the ami no acid corresponding to residue 105

of reference SE%%IE)&KIZ, such as between am no acids
capuetnd YRigd)y, dfc & hrotedy empenent deinined @the b pedt¢iy component via a

TR TR R el e RS o IS Gl
Joimedeto thyeditrelp babpometitehyiad GES GGRGER: 1nieérdSEQ,IDINO 14N in the
PiRbv P SET En o ARl s o ot ea B E Thker (SEQ
IB N4, RieRgVDagH £ EGelhdsqQrEG Y dst IReised i ndi vi dual |'y

and/ or in conbination with any of the other

i AP ey 6 5 St A oo

prtéiﬁ @él&té@ﬂ?&ﬁ RSVQ\ &CRSND Bl%trhi‘ﬁe 16 Al e%bﬂﬁla%n’f%dlments the
donmai n and | domain with no intervening furin

(Tpretirpig éords ?%% identieadtp) theeG protaiprenfeserdgsicbyt e HP Néwhai n,
/}a‘@ﬁ}?g?lite?g 1%?6%585&9 ?‘ﬁotéﬁa%? dre]}é%e's %&%ﬁﬁ%@zwl 14149

erm na
(dhihisincdrporated herein bgmfedhew@nt s, the PreF antigen al so
i ncl udes one or nor e addltlon and/or substitution of a

[@%ﬂa%ﬁhb&(?te%%i ylp;p d{”ﬁ%’“ﬂ?’{?& 15 fsﬁ ?c eéiqo %?%A afl fgast a subsequence

(orfetighiea® of e (Pprogin theastain (R iM@Tnbdbifant TeaN agips(s), @. g in
such as_a netallo rotelnﬁse site. [026] A PreF antigen

theeigpof ynip pgids Kot ttfesus a%@?ﬂ‘?‘fn&%flth“p PR thatigclude amino

aGiASPONEIY. 1“’1@@ loP USRS, rAtnatiRAS broddin.| IGAR @A&AUISTy embodiment,
portion of the RSV G protein. That is, in certain

tearp priitere nolspentide isprsubscquanicg e fiagmentofi iamative Gpraseisipalypeptide

tllich? fe1ddas %1119@%&"@5&111%%5 B 18}eg '15b %%9 Af 9 ﬁfvgt(}ef)r%em[
conponent. e protern can any o he

pBlypéptalet Oge nSskilemcthe hedillhiwd/lal apm‘edlatehhat Gngedrahsrter portions

nent |s elected to be i mmunol ogi cally active
RS Bitein Cerlore O o Rpe B pOyopE SSsraAset Bt i o a

chiotmdtRAgIdestabiliod & diamptleﬁp@g@ﬁﬁspfo@dlu SR6Es fShe PRE-G
G.protein pol&ngt|de i ncl udes am no acids 149-229 of

agtigsnp Qptienally( rotehedompinigeladas an geinoracishrybsitetion at position

SO P AR R b Sy e OTER e

emhanbe<h¢1§ﬂas&:¢lmtaeterihai byaeo&nthller asprmatadomtlnfonﬁalaglrmmwated RSV
the G th | ecte

o R Plrpeh &3 indon AR iRt AefBYY Bop B S ined

(Nhe1 A)ak giteifs dah 6 Eduidfd AgARIS Patdn P@sichiici@n003/0@42230,
selected fragment retains the imunol ogically domi nant

?léﬁeoﬁ@f reihBYtetessACho aci d positions 184-198
am no aci ds 180-200), and be sufficiently |ong

@g Eld and, assenbl e |nt% bl e conformatj on that

[R88; BPt SapRls: MITSTBHOIA 3 ﬁ*eone iSEBIFRECS CoTRPNdinedg fatitaly
oRatrifg SfaitiConéSh thor€ofhe ddrhAM8 R QbirespHRdTA s@cﬁieﬁ’ce]tgﬁn RSV A or
about am no acid 229, up to the full-length G protein.

Bsyrajn, sechops th@rf@ngmné@h%mw%wrﬂemgmth m leong, erragyother
n‘i&?aﬁlgro%@&rh st&a‘ﬁ% Solfig %%i‘s%log{d lgfﬂ%‘e a?&%ﬁ@ﬁtioﬁe@ﬁ%z%bé‘r 114149)

and does no proce
Is hddbiidn tb)suo'/li‘lmlturpii}oabamudg adizolhicd aarﬁdn;s, en’gu’meneﬂ vamiritSthat share
nnected, to

tional oteinh c onent is c
s Sty b8 iR e Gina SRSHGR caa i e ARptrord Pl
cOREMITPRF (SealdiPréine) apesd) AewlBbe ubderslobd ke thoSASY sRIISA the
be a |l onger linker (such as the am no acid sequence:
GGSGESGES: SEQ | D NG 14) . Nujgerous conformational Iy
neutral linkers are known inthe art that can be used
in this context wi thout disrupting the conformation of
the PreF antigen. [027] Optionally, the G protein
conponent can |nclude one or nore an1no aC|d
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neutrophilia), as conpared to a control ani nal

recei ving a vaccine including that contains an
wawdifded G protein. The reduction and/ or prRVBOAR®R/002277

of vacci ne enhanced viral disease can be apparent when

t he i mmunogeni ¢ conpositions are adm nistered in the

absence of adjuvant (but not, for exanple, when the
agrthatghmsimaanity bdtvenn BieE mntigenpolypeptide éandrpolynudleatids sequaapes as

Th.. . ) . o | . ,
STl AU bl AL DRl S B
expresabd i toread thehsanilaidyrbsaiwednahestqhences, bthaerisecsaferred to asAn

exanpl.e of suitabl e.am no acjd substjtution is the
sSarSiderdiv. Yohikaed ety IAGuAR IR s bl ghSenike
idhafy (Besitierity iR Bdhep e Percamthdd, the ordkimAdAre thl QARlary

Optionally, any PreF antigen described above can
sirptpranief thitwadigieanesaln egieb temensaimits theesimaey sircares of two

= . ' | ) ool vhi stidi
A 4 SR SCEAAT ol o BRI B
rebeking écdm folidgy andfassemblyp r\essetd of & ReFPobpemitt i(@dpelynucleotide)

S#]Elgﬁcieg ?ygbc%{l%ﬁ%%{q%%& :f? %{g{ll 12| }gxgdi brc]ego A dl{l? ?r%& IEl%%;:t?onis,natdgitions or
sasztiyutiops huld @811 nhravRleadindre 4 ey BIgk perddiitdgd oNthRR laspeicid) esd
assepble into a trinmer that resenbles the prefusjon
eERsH B thelt PRMSIeotiffeserungs )ofsrippedandly, thiuyiantssiaindhe,.
strO3GHh1 MNAYthAS, cbi¥Smiiiohal RFbEGIT the Bfeldted AGuddlc&FdiGFlosed herein.
antigens) disclosed herein can be favorably used in
[ . :

T AR  BAERAR s Encedlonk b R R Pl e hd 9
apphmable gehict aotigepeslypemwidss, by pelt ad thy nicleit aclds that encode them

har maceutj.cal Ly acceptabl e carrier and/af excipient, .
ERoR FETEARRI0Y VaSEREHRtngs S efind AleoRbufife Bt in
S hching AWatérrlabh 04N Ot pRLI MK S £ 148211981, Nd@lemBIBHIOWandch, J Mol.

compositiaon typically also includes an adjuvant. In
Bigle 48:44% 18@#%&@1% harpe G055 4370 K384 Higemsiand Phagey (dBIOS

SPISAL BRY! EErpbt BTN VI RSLLAZERALFLMBS: 1 63BY, 1988 %nd Pearson and
vacci nes), "the conpositions favorably i nclude an

Lapthany Emc. tNesh Agpd ddom Hah 863444, 1288 sAltscli ef ¢ln¥atuee Genet.
r8gpP e [ ..biasi ng. adi-uv Typi cal

& o0 R ok @ni HacB B iR lyen B e o apd
hbmololge chlaulgiins pOhe/NEBI Basi¢ DocahAlifnrhdne Sepehp D&l (BIOAST)S

e, adm ni stered. T endi ng.on the ) )
(%Etﬂ P’cea_flm Meln @fg’d ?bgi@?e 1988 Svalituciiors S aysssy ecluding
theON atRRAR (unSdr FSHBiORehnBlody InthnaB8R M BE Betheddd, MID§ and on the
el derly. [03 1] The i mrunogeni c conpositions described
injenet, For apeinfoanrachen Yite theisedpenccasalysis ploawmstlastp; blestn, blastx,
BRG] B! AN BPRRL 1o RILEH e ABthdcadFRY: ot iRt

i nduci ng apat hol ogi cal response (such as vacci ne
peogiam ceyaldbleadn e HEIH edebsite] dnole ingrretimi ni st rati on or
exposure to RSV. [032] In sone enbodi nents, the
[086TunNogeme msaoegsothe Predraniigenk habesie ar PosFansingé agémodisication

s..the exenpl ary enbodi pent illustrated by SEQ ID, . .
Rt S AR B R phER ey R PRl h s
defi ddge . , GroAdAR RS the BiRerfeitiofddstdbilcAMBasE NEatiold] Sadd Y
includes at | east, am nQ acids 149-229 of a G protein.
dfferenseyFRndan lRdditipny deletiensorsrbstiftionmopons asimpre gRING @cids. A
| i+n6 0 i pd 0 0
g TP oM 19 i, 8 PP s e
of\theeyming joicteyiduesh & o yampleeh MarGanPicR ehtigte (including @reF-G)

rti.on of the G. tein,, such as am.no acids 128-229
PR sSyehes e iRy o2 BhlodheP BrRoaR hfrg e ts dout 1,
protein, such as a full-length G protein, or a
chimeric pol ypeptide. [OSS]Z%n ot her enbodi nents, the
I mrunogeni ¢ conposition inclUdes a PreF antigen that
is a chimeric protein that also includes a G protein
conmponent (such as the exenplary enbodi nents
illustrated by SEQ I D NGs: 8 and 10). The G protein

o - e —— e —— e - o




retai ned, and conformation of the PreF-G antigen is
not adversely inpacted. [034] Optionally, the
WO pasgTgesni ¢ conposi tions can al so include at PEHEA2008002277
addi ti onal antigen of a pathogeni c organi smother than
RSV. For exanple, the pathogenic organismis a virus
ot her than RSV, such as Parai nfluenza virus (PIV),
omegatl abaut Yegratpi to aboUB 10pahing a¢id differances asicompareditothe exemplary
P/_gF %ﬁ%%tﬁo%%eﬁﬁ e se egaat IB?EE&'IB ﬁé@?g%%gf/&ggr ?‘E%sga variant in the
cd;iae{mﬁbm RSY H orfG pnetez:aer PrAdntea lQleG:ldmg PeeF-( @idtoden), typlcally

Reco ic acids that en y of the Pref,
ST S 0T Eafer B Rt Dy LD ol ch a5 5%, or
eV RAI8YS 6r I, Eég'u@nc@ i RALQSHIN: refe?en‘é@ﬁi%teﬂn’@(gd itReerRfePenct BRuences

e sequence of the nucleic acid that

ol ynucl eot i
ilﬁﬁ@é@@aﬁl SR IIPNER2, 4 6 Gand/ a1l 0t g anypicthe prempdary Pre§ antigens
f
b LA e T R S
ammgms Onclhdjyg PreE <G antigens) tet indiudgalésypraetsd ia ancle@tle or smino acid
incl udj

Pl ety BoR PRl B orie SRS STz o

Ahiﬂﬁion@ledahﬁntir, 63 aigd theougt gbnelit ARt ¢ cal bélprodwed aiti€iclally sing
E‘ a feature of this disclosur e Such nucl ei c aci.ds

sgefirested Or Rdpra dptagenesiie Oy FERRIRbIRAtON RE{ YRR  SRfire Preexisting

vERARO uch Qi &l vaARRls RteSAdotbhiie th@co%HsQi &Ghe PRF %IddqiréF G)

an i mune response specific for V. [0 The PreF

apitgeing v osed dierfeiny dioa bxamples dht m@hﬁqahen pﬁrnehv:@rwbsmn@n@f one or

f e
o 8RB o IR0 B AR R gl e
ahiifodeils) @SPAbOE tagmine hmdBSM mdiaethardoad alted vie! cégformation or
adm ni stering an._i mmu caII effecti ve anount of a

I BRRRENICi RO 6ﬁfﬁ‘ieﬁ‘fsﬁ eaIliltl igen to a subject
[6snc %lt@ﬁlaﬁvéﬂyﬁaﬂdﬁfonﬁ%}' fmlmoﬂﬁﬁ:laﬁ‘@ﬁ dan 1&‘1’&8&'&' Rlefidh bOThe Rk
an i nmmunol ogi cal l'y effective anount of the conposition
ngre aming agids amﬁviwe addigipoakenc op mord 4nging agidse Jhdegpabdesired, one
t se
oRERRER NS Bl hfb0a oitele BRI ol SRPBASC,
cnerespomd tomlnm gingletstrinachut scludedonrporient eliHsequesm fiesmamultiple

roducti on of ¢ i n Favorably, the
frWﬁg b VDB S ESTErIsEY weatenEy CRbeD Aen PP AT SRSV
Pheptiidalin drRisd@fsodindtd, Ofic Atmdreaste pO§peptide domains is
con ormat i onal epitope present on the prefusion
byethe ghlitiom of ge aming apidispiensethat TRRStipesa tagm tWhighrfacilitates
&dstih@BSprRatifh. 3B Mag tiBeri Al Hibpe t
ou?ﬁgn YA %I ﬁ% i?/tlﬁzrial §| seasg ?[E) Q‘ﬁg‘“' contegctpevma%’h
em@matlrcawamowhlsnﬁme Rige Fypiaaliytbatagds smht@é elcbniqor the mtlmn eind of
' I 0 0
HrbER, Y 2 AL SnliE D RAER i HTRO T oA i
infection with a RSV and/or reduces or prevents a
pat hol og| cal response foI I ovv| ng infection with a RSV.
EICTAG] ODE Bl NS an be admni ni stered
[I“Iéh . g%ﬁa’@ﬁa %p%éﬁt c{fﬁg?Irﬁ‘gcgﬁﬁuré &?1 églgé @%ﬁ@é@ﬁm@éj&&ds&tﬁm encode
Reethdngigensvis dbsciibal abocasia celftalii biabedipets, tespeedndiiginy nucleic acids
Al terpativel nore._tr dltlonal adm ni stration
AR ORI Oéﬁﬂr%%ea I Srleted, prokapyo L AL eHpEPis Byt eellofFor
eREHHIBI SHQ HD NOR: 5 hiBB ard f%bsmffuéﬁt 1H§s@raﬁfxe ﬂ@ﬁ’ llﬁnﬁtm%hékamples of
di scl osed RSV ant i gens (or nucleic acid
spruspees shat errods a Brelfagiigeanmwhich have beereendon gptRsvecI for exnréssion in
(for exanple, prophylactically treating or preventing
an RSV infection) is also contenpl ated. Accordingly,
this disclosure provides the26di scl osed reconbi nant RSV
antigens or the immunogeni c ‘Conpositions for use in
nmedi cine, as well as the use thereof for the
prevention or treatnment of RSV-associ ated di seases.
[039] Add| t| onal det a| I s regar di ng Pr eF ant| gens, and

e



[041] Unl ess otherw se explained, all technical and
scientific terns used herein have the sane neani ng as

w@ v Td796 under st ood by one of ordinary skill PeET/CA2008/002277
art to which this disclosure belongs. Definitions of
conmon terns in nolecul ar biology can be found in
Benjam n Lewi n, CGenes V, published by Oxford

Iriamnwélas,l agy, @H@S@lls 1D®faci(lit&fdpmsa1i99 al&Bﬁ@fk?siQ) thekmnldicaasids

eds Encycl opedi a

o s neorb g g 0T TGP LRl iy oY G Qe Bt vector.

Hbstﬁ:%ﬁs eGidg Qémmﬁﬂnﬂ&bl@ﬁﬁtlg&l-eﬁ@ylmg&uéleﬁ agids Malal% alfedture of

P GES. F50IB bl SR ey rareds IOy ey boF il gtgdls,such as
E( 1:0?‘18% Jvel@ Qsotﬁﬂﬁe'i_’&g eﬁﬁary([tﬁzh%lt cIﬁ@ 1&1@%' fAhgal @er g“’%/eaﬁ) cells,

I nclude plural referents unles

ntsemcelia; amﬂ Ieamnyhmils: ésudsaS&H@,r‘é\E&@ ancSHEK[Z&"rqeg}S) t he

word "or" is intended to include "and" unless the

context clearly indicates otherw se. The term )
(0891 ul'e rfaczlyate r@illeat@ntaad expuessipn,the euclaiq acids cpiy b¢ eprpprgtegdnto a

[

v%lgﬁ 51.?:?1% eC u gf;i‘é {ﬁe | &%@ygﬂ}&ﬁ%re% rf‘gércib?mggth@h tﬁeerﬁxclelc
agdS/élﬂclf)SBd haneml aahbe atcludsd mranp ohy pegotaridyof aeaors (1ncld1ng, for
ro and, are vi ded. for des n. .
R bt plasrhaptebPRA: Bl fhg S bl eeiprsdingd
floth COPRHRINoNSS{i PA3Eni @ anH BHAe DNA | viraPDRAL ABIE & vasifil, AMendfirus,

antigen, are intended to be apprOX|nate Thus, where a
fwrRox it DsedoTabies, Adenoxiray adegotsesogiater ¢iys, retraypruses and many

gféf’sﬁ ma@s)c C(%‘ng 'the| Jecﬂo?w’lmeeﬂl%ﬁ eb it veua? F&ﬁ?ﬁ% %11 éegérh%

erstoo be at [ east approxi nate
polyp¢ptidp emess[%g perMtS] It dxpmgmommctmdhe arteioaidericadisg the
i Bt Sl SRRt il ol Aot SRSURE R CiPE
t@uschpbd)recdmbr@dﬁena@@rmw bl Sptishillydemer mmaexmeh@w.) to direct
The term "conpri means ."includes," Thus, unless
mERA supthesis Thats, th%golmtﬁl@m)\ﬁles%qum%ofiwﬁwst 1§ ems#hlss Haked to an
P B S S P ek BB il
imme;@igt@rearlm prommqg o§CM\b iTQ?eQrgﬁV40nm@hg¢m pelghadyin promoter of
t ant te of Conp d
bg lg\? reug Slli cgh %ac or%x% ()n%qn(%er Sha 128 Eg Iarcl)dnl%mﬁgf ll?]lyprg?lﬂ QR Sther
pccmmeng Ikd@wn mouasp@sll e&pﬁﬁlﬂorﬁdf@ﬁﬁes utDproQir?@tDSortehla{ry?chc celldér their
abbreihatlon gg .S de ived fromthe b atin ex npll
VS ahe SFREESPIgN YeQlef tWéF"é]iyﬁ‘ P SORAS & Hpesogebgiing ﬁ‘l‘F ng
tﬁﬁﬁmnqmumuﬁ and Jl@ar@&bp’tﬁn Ite@ﬁﬁdafbr ®hvector %{)@dﬁaﬂ’ﬁ MRS
the term "for exanple."[044] Respirato

aﬁlpfﬁlélyftt? squencey for pRBNAyIngsxprepsaany dg agditiony rhe@§pr@$51qnh@ctors

BRI AP ELARLSHOLA VLU RS BRI o
seho¢tmaudf ransfbrimeh hest cdiresuch apdibydofodate r'Edg:mse assewmyatnu registance

f the F h th
o sl e AP S el e SR AP Ffgance n £

cglioups of human RSV strains have been described, the A
and B groups, based on differences in the antigenicity

[090]t MBe ExtssionREQbEIan alsNiﬂéﬁfd@ dadifdriaBéxpPessibn EloMekta \for
been isolated to date. Iar& strains indicated by

e@ﬁﬂﬁﬁk irpray o the efffstenay e@s@ﬁlsﬂom hese sigaalh caeneludme i an ATG
4
e b Stk ek "R S o hERE. Dot
1mUatmbnau¢dorpmd;qsmntatadese$mq¢eeamtxﬂre RE‘A{teE ito the@pproptige Ns
suitable for use in PreF antigens (including chineric
PreF-G antigens), and in conbinations with PreF
antigens. Additional strainzaof RSV are likely to be
i sol ated, and are enconpass Wi thin the genus of RSV.
Simlarly, the genus of RSV enconpasses variants
arising fromnaturally occurring (e.g., previously or
subsequently |dent|f|ed stralns) by genetlc drift, or

L o s o o ~ A r-1 'FI_
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protein pol ypeptide" refers to a pol ypeptide or
protein having all or part of an am no acid sequence
w@booan7RB/ Attachment protein pol ypeptide. NunRCDU32088002277
Fusi on and Attachnent proteins have been descri bed and
are known to those of skill in the art. WO20081 14149
sets out exenplary F and G protein variants (for
eep«awpine/ectnafelmuhmeyusb}cwuh themglyumlq:cmdt s9qupndglof mltqrest (eg.,a
n?t\é a?pcatao ?leg ];] &Qsﬁénaldglgg a?? éeft)ltonal acorhtaog lsgln%lggr%ln? reﬁulred
}R)mgéfyﬁﬁﬁﬁdls @fhefcﬁ)r@y a polagepievcdding sequeptboea gortium{heteﬁf is
aci d. or pept. i PreF n ei c id.ar. )
nsETSH smap a%ﬁys 4 Sl%fl%ala%ﬁr@ sigoply ing U%nw 3&9&%%0& qoden is
p%vfldearf& thdn Qi Gh STRASHRIGCaciiGlcSdifig PRF AntPdenP Thy Qﬁib&ﬂoﬁ’ @odon is
Usual |y, the difference(s) between the variant and the
piaéﬁcbméﬁ%@mgmédmg aehetomnsyse irgstation dethe pelsnudaptide %@quence of
0
RGO ARSI dorS Mol BRI Al fldiE ENGER.A %P TRALE]
opigmb,dioth masural amtl rsymhejrcallﬂ desiekeif tha eﬁio&lneyrefﬁxpmslm cantbedurther

.pol ratein. For exanpl trinerizatjo
R thd eRioR o hafeesr PpenRRELS (e eal svsiemig o shethey ol
(1993 RESUREDESBE Cals DEfdR DY: 195- 60, st ¥P EI98 dﬁlﬂeﬂhﬂ&s‘ln Enzymol
triners For exanpl e, a trimerization domain can

153 9herbtassenbly into trinmers via associations with
[@élﬁ'eﬁn §o§ﬁe§g§t£€c@§ 't uggﬁ%!cms&ﬂ g?gdft&? ﬁﬁﬁéncodes the PreF antigen

pol'ypeptides wth the sanme or a ent amn
nadmdsts enmanncw addlitn«mat sqnenics elamsuts sedatkdtto incedasy arld(zor aptimize

BB Tk o hidfing AT it MHRR O RR 0 o Rl i Ty

eR@APIE,ih 0Ertaid hBdditentd theucRiceRRIS that &i¢6lle the PRFRINGEE ificlude
agol ypeptide or nucleic acid, that is present in the

AHEPDSEGHERCE Suchyas p Eluman klemesvirus prngron gquenFRa(sed. g FEQ ID

N@ii?))n QBtr&ﬁ %ﬁvé‘f%@h @ép@ﬁe(ﬁf' Hérﬁbtﬁfr?t&l %r enh&nc%kﬂreggﬁm of homologous
under st ood hat 1 n the context of this di'sclosure,
apé bfrteromgeumq’mmgis mdten amrvmamhamsgtmeft mrarqugnbmm eqnisiuct.
A o%l‘gg%{eé%tro% ur 10 I y OC (iuﬁgceg gnc ud%ssan ?plgengtfc et(lieér%eng?uch asa
NRBx A[tiﬁdﬁﬂlenmeglble(demKJ) ypzeﬁﬁmlﬁileeplg’eﬁétﬁzr eberficht, @. ggtﬁmnar

h the non r m no ac reJdues whi ch
ST SHETIGGHLE (FOTF SHOR UL RIS mAHE & 6 riotechnol
PrB@ 128 Bepisoe 009y . Wt‘h@ﬁt%iﬁg bBEnd by aHe PR MARS a%%ehé%@ Reigediate
to enconpass any am no acid sequence and i ncl ude
thepaicherage f aderapidaNA sequsnesdo gleywelparanaitingenerafingtchromatin loop
dOng. Bﬁ?&tgﬁi odt@arﬁ?ﬁa&hfﬂ#e% &ycﬁﬂa?ﬂ%ﬁgs t\?{n& VAR, do élﬁt

naturally occurri ose Wwhi
canteinrapg ohbommhteylsuror saengistblecaijlepc teitunmdcontisent featnre

apeePERE o e 1 €l ol OB i pe e ot

mesmglbmnmé@wmmfbemamﬁaryrseﬁ@ms ther By bef grau e Brgndof
peptide th retain, a,t | east ane om nant

a po)
SFH?E%W%gaéﬂlr’&aYéB‘F PFAecost-upwading F“Iemle’étr(&p@ ?@F eANSRIvE as the

nBEl@itﬁinrboﬁft fRQUNRERpdrsteon. Sl eftshh dél@ﬂm&rbbétiheﬁce motlfs have been
po ypeptide is generally recited in an N-term nal

Biedivit MaRrseauenens; ¢ glethe debpxpjhetTheoxo PNeumtinding mbnfs
f d
SE I S8 K1, bl LU 9012
vartehrated mmmmlli oEvmmjﬁary MACscojieras 410 dysctibedih published US

hort d
ruisgAvnfiipn B, 200 RS md i gervaion enheprlicatss men
We0YHM96b hahicH hieSidorREM VAR bP RFLeRd). S/Q&‘cfn%lﬁf MAQ{ Sequences

menbrane proteins to and through menbr anes,

the endoplasmc reticul um 28gnal pepti des are
frequently but not universaldy |ocated at the

N-term nus of a polypeptide, and are frequently

cl eaved off by signal peptidases after the protein has
cr ossed the rrenbr ane. Si gnal ~sequences typ| cal Iy

T o, .




and double forns of DNA. By "isol ated pol ynucl eoti de"

is nmeant a polynucleotide that is not immediately
weoowiogaeus with both of the codi ng sequences PET/A2008/002277

which it isimediately contiguous (one on the 5 end

and one on the 3' end) in the naturally occurring

genone of the organismfromwhich it is derived. In

that eanchenised Wmnbanca exwesyion of epedleieawdensadiog g PreF antigen include

f
BEUEFRILE B Aigtd A SN O o S, B
in 6tdd erdiha Natvue Metabdsl é:7d176 3% 2000h@isdpsédyin ﬁeﬁBankrAccesswn Nos.

ey RGO il aE TR S e phfiyeivke Pasgfisn

wilt aghiragate ﬂﬁﬂé)@i’éss@ﬁ cah ﬂaﬁhetrw G‘ﬂoﬂ@lated Be sa@bmag QAR thaPbduces
inab to di rection. reconbi nant" nucl ei c

aa@}tﬁmeéla@déveé pignhy h%f@msnts@qa eeneréeé feaMAR 10 df desirgsk alﬁqrg}atlve
VER Uy W RSBy SEMBRARIL G g BPUR DicHinetpy i
sswgmdatabm‘es dJerpxemple, usiity witaateishchcasaVABdimden tvaidablecemthe

B8 B BRsE R o] SPLAS e UM BER oh B R ehmayis o) o

S3eQRS IS (Defwt@lbscétav CBz@Wtﬂﬁcan@ 16: 5825592,91@991 IIff certain embodiments,
Bn@| neerlen?g t echni ques. reconbi nant " pr otein IS one
th

AR is ingrodprd de 5ytr%pSFf»‘éteé} iBlodie st eell ¢ft the samegsleieasid (e 2.,
v@é{&l) @b the @%Pdantl‘ém EltoliAg sQEite] M Mﬂéﬁﬁgvé é?ﬁ%dﬁnéh@ $he MAR is
, such as a bacterlal or eukaryotic cel
mimsilueqdconaacaeplar@ta mudjeic aeid (g uipdrins)@nd ama@mmsléy mmtegrate with
i ' expressing the
th@%@?ﬁ: ﬁg@%@§@%§ﬁ?ﬁggﬁﬁﬁ ‘ﬁﬁ%%d nucleic acid or the
nuclelc acid can be integrated into the host cel

(19T g TR I KGR 8 G7Re

tlnaoprpducanm of iecahhliadng Erthaﬁgdnhmoleimpidm eat bedomdria Senetreok et

ornall found. jn ur.e or t it
dy MR CIop gt kbt oiogy Mapnalohd e O SogiHaor fgorgiory
Pidye, 1989 8anibeddkier GRIMEIBCUldr & gning: ANLABOrd1&5MSHual, 9d &d., Cold
é;ath%gfn or a_conposi tion containing a pathogen)

BreFarbopPrerie 2o Aasubels! of. gtk §raenepon dfecular d¥alesy,
C‘r‘r@éHé%bﬁéh?rgz ALB8atB, & d @& weﬁ& tb 80039t and ARIsEiRbes al., Short
Purification 1s a relative rn1 and doé€s not require
Rrbvatolal Mt)lleadwsBlolfogt h@CmnmdmnaijMﬂmdnﬁomdmrrdaeProtocols in

B S SRR ST e contert
R KA e LR BB

SE IDWNOR817i 9,i1cahd 0B AddiféRe vitlahBlof 0dh bePioduced BiLasb@hBling
'ﬁurlfled does. not re%glre absol ute Eurlty r at her,
apglogaus Frind Grirgteippolyneatidgrsequenees sripctachtiam appef ths kppyyme(or

sabsewenflyfdiscev&b@gtpalxﬁmsm BRARANIEQE el T W@ﬁobs’l 1¥hdech
the specified protein is nore enriched than the

Aiditioaplcsequanee vasiants that shagreveavanes identisn vith shenaxemplafyoyariants can
| r t

CLIRBER P P o T PRIAAL S8 AR o

palyipeptales mabdxﬁ‘errbyaarmdne thaar1P4, oe2%serci¥s,ton at)%t orel 58e or 2@9d of the

nucl ei.¢c acid nts ast. 50% o t al

i i freifing. THRGE R sweofgofpenidRcave o lens S0 prssye. more
cEmBRA]yYTRITESAt atdubeYS blaﬂﬁbﬂeaidcﬂ adOFs, JneGdneI8es 98, Wighdnee
represent atleast 60% at | east 7096 at | east 80% at

lqk‘é\&&)t 1gwij), bedmmedistaly wipgstasd by thaseakskilbmgbaoart, thet theof
the total nucleic acid or protein content of the
preparation. [055] An "isol ated" biol ogical conmponent
(such as a nucleic acid nolegule, protein or
organel | e) has been substantially separated or
purified away from ot her bi ol ogi cal conponents in the
cell of the organismin which the conponent naturally
occurs, such as, ot her chronDsonaI and

. o A_l ™R I A o R I A .



are injected, absorbed or otherw se introduced into an
animal . The term "antigen" includes all related
W@niovQ®TIE€ epitopes. The term "epitope” or "anPChEARM®S/002277
determ nant” refers to a site on an antigen to which B
and/or T cells respond. The "dom nant antigenic
epi topes” or "dom nant epitope" are those epitopes to
palyhedlectidé sesoticonercoding thgrirél padyneptidest can tremnselvessshpsriess,
sc?gélgfge 1@%‘1&@{1&@@? ﬁr%rrécglﬁgﬁ}%? & 81% ggleg &? e In s%ﬁr%?&%a%bes the PreF
an@@pmhasemagamn&tananqnatldnmgénﬁpattoheeldm tn &retanﬁm acieseiqaence of

th t .t hat .
bR By SRT REB TG RePBYE e imafiionty he
aRrEth@fioh e stdbil KM 6@ AERi0RH Y S G differblli&s Pt HeQe &Bditidh Rleletion
term"T-cell epitope" refers to an epitope that mhen
opgibstdtutien efrpng epmepsusicatidgsior amina aeide f‘?sﬁecélﬁél& A agpnty
)gi? dﬁYe@b Tndfbile thatl Do 1%, OFhds, bERS Q}rq b% ( I’ yﬁbso/? “of 9%‘% or of

& an epitope that 1s $pecifica
tlmnmht)tldmdgadl@zsr F& axebler ewphti?reﬁﬁht@m (ie9ludih®BieF - G%rnuclelc

RS LR B o RIS Il RO Gl

ot tovabdlis] 00HRtIu6tRle Hirsdaitsd &%n@ﬁremmtﬁé ateinplal BRSF antigen
alun1nun1q¥drOX|de alun1nun1phos ate) onto which

nyeleic geids PESEQ I3 NQsaS, T ful 2andiog 13 Sudiyasignt in the context of an
R&AL Ff)r GPr&bihy or"P'?Q: Qiu%ed Aadiedigy Px@f"@ ‘é@%ﬂ) ‘ﬁﬂ&lélcta@iﬁrt?fgmally

I ncl udi ng doub ermul’si ons and reversibl'e enul
sharpﬁjg daastiidb e, oo §5%] npis pgmy@ab/catdq:asmbgut 90% or more, such as 95%, or

SR A Uy B AT £ s
seq;xames tlduséritad in SEQ HD NY) 1 , BLRZ7, 9,T12R¢,13 TdrRAnRy 8f the dth&t&Rmplary

nists and .vay.i ous, conbi nati.ons of suc
P nﬁa@ﬁ‘é‘h%%c T@%CI%S]JI seq li*ﬁmo@@ﬁswen 8%}?8& ipg rf!eﬂ?d a5 g fegture of
t§i0 BRAS ré &8 PAIF HBibdR r(mémufrng P& Ghti RHH Rt Sichalk iaR Br b&t & a
human or ani mal subject (e g., in an experinmental
nyeleetidegyquence selested ipaithenastrally pesnrringyagianipdisdlesed in
%Miﬁ@P%ﬁﬁﬁfonﬁ'vgﬁantsa&ﬂ!aﬂg‘é thﬂ)ugﬁ% REERrift X lI‘% l?e produced
. such, an 1 nmunogeni ¢ conposfFtion i 1ic]
agificidly eisiap Sitgdinste(ifoo randora mrpjtg,enqsml mﬁ:yp‘ectodﬂnmtlbn gﬁﬁv\&) or more
or anptigenic i mmuno ositiaon
Poeihe 0. She SRR 3Rianl o sRar bSO Re roueS DgRbaer
(&fd BtF-G) bhti@nddis@bRaANEMI an i mune response, such as
an excipient, carrier, and/or adjuvant. In certain

(0913t ADERBon! tHIARAESI InGel6ie ﬁﬁ@§%l’ébl@ﬁ§§y &dsrirdMuRleRd RIRGhat
to elicit an imune response that protects the subject

hybrdizesto ogg apmeresf dic exempliaryi ryielsici agids eepaesprytedbyp AR 8 &Y0s: 1, 3,
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"antigen-specific response”). If the antigen is

derlved fron1a pathogen the antlgenspe0|f|c response




ELI SA-neutral i zation assay, or by measuring resistance
to pathogen challenge in vivo. [060] A "Thl" biased
w0 pasa®7sesponse i s characterized by the presePCECAR008/002277
CD4+ T hel per cells that produce IL-2 and IFN-g, and
thus, by the secretion or presence of I1L-2 and | FN-g.
In contrast, a "Th2" biased inmune response is
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i nfection or response in the absence of the agent, or
in conparison to a referenc%lagent.[OGS] A "subject™
is aliving multi-cellular vertebrate organism In the
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reticulumand is proteolytically processed by a furin
protease at two conserved furin consensus sequences

W@ tawpiore78é eavage sites), RARRLIO9 (SEQ I D NGO 1BQT/@nzh08/002277
RKRR136 (SEQ ID NO 16) to generate an oligoner
consi sting of two disulfide-linked fragnents. The
smal l er of these fragnments is ternmed F2 and origi pates
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designated FO, F1 and F2 in the scientific literature.
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specifically recogni ze conformation epitopes present
on one or the other of the prefusion or fusogenic form
of the RSV F protein, but n on the other form Such
conformati on epitopes can bé“due to preferentia
exposure of an antigenic determ nant on the surface of
the nolecule. Alternatively, conformational epitopes
can arise fromthe juxtaposition of am no acids that
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or as assessed by one or nore of the methods discl osed

above). Stabilizing nodifications are introduced into
wW@200a079786 (or synthetic) F protein, such as theCT/CA2008/002277

exenplary F protein of SEQ ID NO 2, such that the
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unconstrai ned | oop between FI and F2. This | oop does
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state, and is renoved foll ova ng cl eavage of the native
protein by furin. [073] Third, one or both furin
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fu3| on pept| de |s not cI eaved from F2 pr event| ng

o o o a1




conformer. This conformati on change enabl es the
process of nenbrane fusion. Renoval of one or both of

wo b@Pmde cl eavage sites is predicted to prevRa/CA2008/002277
menbrane accessibility to the NNtermi nal part of the
fusion peptide, stabilizing the prefusion state. [074]
Optionally, at |east one non-furin cleavage site can
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sequence that includes these i munodom nant epitopes
as di scontinuous el ements assenbled in a stable
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SHESH R S BabTr) eryob Rl SEL R e e

Bollag bd dn(199d) @raéih Mdtifods, rE"‘hEdm&DWYleflUbd I Ng; Whiker (1996) The

Ppartlcular amno acid at a articu 03|t|on or t e
Pateig Pratocols I m‘&%%ﬁ&% Hags a8 paen {990 Bratein o

PRkitdtion AppAtdtibRI APEREH HEAppdch] 'Iﬁla Phss &mf&)&t ORforV K ;

I Mmuunogeni c pepti de, a "coOnserve resid is oné

Seppes o1 %b@mﬁyl_fm Hrlmml_gmnd\Prmng_hé i Eﬂmg_q Springer Vadag,
I\#;lr'j isc(:)g réf ﬁg (?&82 rorxeall%n %or% Gati %Sﬂt._rpl bagu%tgggo% H gé ggasgg%%gn %Ie%hods
afid Applications; B&dodd Bditibh A ilepr U AeY pand WiAIRE (1 998) Piotébh PRotocols
t lecule. T cell epitopes identified by such
Qﬁigegzﬁgg@“ﬁ@ifﬁﬁe Ndan be confirmed by neasuring their

] ng to a specific MIC protein and by their abilit,
[ﬁﬁﬁi i ?Fﬂ‘iaglteéampléw'vesﬂ%éwcrﬂségeéﬁ&r%lcwnéféllwﬁtve%@rs gyitable
foBurdduetit Qfd%'xiﬂ_resil&ylg]prdiﬁl\%fléwllﬁ e.3. N Bl %gllsa%f %ﬁﬁ)le a

(i ncl udi g PreF-G antigens as di scussed bel ow) include

nyclgic gpid|ingheding «ﬁeolwclee@@quwge that anhedes g Brefsanfigen can be
V.
1%%031{1?551‘ mtfogal% Ef‘ggﬁ%ﬁﬂ (&%{)/m 1 MIW%@agnllegdﬁ g?dpgng{q ctors, such as

tifeepEJl seriasfirexpmssiotsvettoH(eqf, pBEQD rid piD24). oExpaemsmm oﬁthia dading

STk Rpg ey dbRGuer T i ovels o ol Beprbag e
poBaGEtAs Béqb edRleassHipthe PRF aﬁezg’m& Rans@ibel 4R tRGPhEIET

(such as a bacul ovi rus sj gnal ptide, or the neliftin
Pl Alepraraesiogamchas BURYR tat elulos beskindgibledrmbdarpl
phﬁ&ﬁﬁgngggggm:§gltable pl ant signal peptides are known
? a plant expression systemis preferred.
Nuner ous exenpl ary signal peptides are known in the
art, (see, e.g., see Zhang &kenzel, Protein ScL,
13:2819- 2824 (2004), which describes nunerous human
signal peptides) and are catal ogued, e.g., in the SPdb
signal peptide database, which includes signa
sequences of archaea, prokaryotes and eukaryotes



anti geni c conponent. Exenplary chineric proteins
having a PreF and G conponent include the foll ow ng
wW@e@b/0%79¢ r epr esented by SEQ ID NGs: 7 and 8) aPil/CA2008/002277
PreF_V2 (represented by SEQ ID NGs: 9 and 10). [08 1]
In the PreF-G antigens , an antigenic portion of the G
protein (e.g. , a truncated G protein, such as am no
[GlOBH Theeipteseisn IwrZQ@)rOdlse@Cb@nbyaftlearhgor@qnernm nalitabled
bggtersatf' ggst? nﬁlﬁ:ﬁl&%ﬁs su-lr%?le I%{%a!ul&% of 1% ﬁ‘élﬁ v(]% agiefa]ng gar}gt?ens%ﬂ:&ed %y
ohd: mksdtr]l mehﬁmn@‘er exEmpleeﬂoa Rpkeeta ahd\BL2e(DEGY sppdiay havepivel/|
desi gn, the G tei oined to the PreE ¢ nen
T o ibEstieBOr T RPN T e A Fol P epRge B Cpshat
eA@Tb RF dnfigensi nker is shorter. Instead of having the
- GGSGEGSEGS- i nker (SEQ ID NO 14), PreF_V2 has 2
i nke ere_present, the G

v%wéf Mok aaicggé g TR @éhemm\/\ﬂe%reswmlws 4 ifcogported
ito @(ﬁéégfoﬁ'vect&%ltﬁﬁ %@uﬁib%?o?ﬂﬂro&%@t{oﬁaﬁﬁ exBra¥sibh flduRhdotic (e.g.,

I'n certain exenplary diments, the Gprotein is (or

insgCtPE maamuation el s) tlia)vomahlef Beh nedleir Acidsegre eerdontopdmizpd BEQ
ek@e%&egrrété g{é%gfﬁ(t,tgc? 0 (k)olfn g@@ll @E%g}%w ﬂa%ggq%(sx\%ﬁg I1rlﬁ1tst‘l‘;‘z£t9d in SEQ

ID mm hor amedl :ha&e eodmntmpum&feé forEprpssidniB E:HOF tedls)GIpond ei n

oI ptid t is selected o |n | east.
S BitaniaEt e R RaRE sterisdhbenbgeting PRE apteon s
iftRidatddSnto mevebmmda@ M FEE14 %&&I devespﬁea B (dhza BioBgicals Firm.

the region of am no acids 18 7, such as fragnents

The pplypentdp isswpiepsed pader @ﬁ@m&}a@vamomteaiﬁuellsaSﬂsqmznghate early
Cé\gg é—%%@ g£1o@‘?r§s) ée?o?ncgé efg@dnrog tﬂgl sﬁarbg; e{;ngee%t{e@ dafgfééprgssing
tlmmrkmqpmdwe made bdsecgmtha ablllgffofahmaansfeae@qﬂsm griow in the absence

I tide th ' d | t '
PRIBEBLS Fiecer TensBUMESuckespt ) hrgedion LT pEGRR o
ifxhe abensdb il dkogeRotidGutaminebdchuse GRPHEY 4 apfsraspriRs @S
(gﬁn ger or shorter portions of the G protein can al so

yaing Syndbetasshenzyge Belegies qellyprnds clanalbyexpanded gpd
cﬁaaétamatfd,&s&aﬂeksyo@&%@&'sﬁéd@e gﬁ%ﬁu&t expressi on,
ding or processing of th antigen.

tlonaIIy the G protein donaln i ncl udes an am no
(G104 Insanodher examnds therpopmysleqtisds saauence that ercodgssthe PreF antigen is

ARSI BEI SR B O U s
%o@nbmgh ibhdudo varms capiable @ mfacnhg fnscatredlisman baganerattledinRSV

vacci t|on of , th i but of
KT v el NePHE kialan SitP Sih endne PR Basticie R
foanBDBibSuidide. Brigfly, thepolyhudladiRie sedididel eﬁﬁidufgrthé\@ntlgen is
200 004 230 ich_ is incorporated herei

IpSgFiEH g transfer ¥seiprp T aen. hpst ﬁelllSe%Fp%&w{%temﬁ'uglperda>

a?eedoe@atﬂsfé&e@ by §R9$@ﬂ€lﬁﬁ1eﬁ9f)l%ﬁ§@%&j B%icﬁlo@%td" E&Mtdiding the
occurri ng Stral ns, one or nore of domai nS can

linggrized peneeni¢ ANeefulksasulowirusnt mvalzhawl igriieq riictear pelekedrosis
ﬁ% g{@\l If\gmﬁgﬁoﬁﬁg %ﬁXn H%RJOE)%S&S rgc,eo%lg%?ﬁ)g gcd%?s Btween the
r natural

or ‘any ot currin
pASHHG pdastrad antl the Baadakitus géﬂMeaé genemmlhe medxbmmaﬁ)ﬁi In one
n.additi.on to tur occurr.in
ef%%ﬁ tB%i’R?EPP%%?PéS °Xé’ﬁ°gjf F%ra evtggv <opitaliof el Kedrin
pEGAMENBH). SSlﬁ]lﬂaﬁfrzhdsVer Vdidts EdMebedrOBEPRAIIRG pRABISN GRS as

can al so be enployed in the context of PreF (|nclud|n
thsr asie Pa)eand |p¢,% n@momrs whimilary aliergetivstiesset colfs eahds employed,
skill in theart, that the simlarity between PreF

anti gen polypeptide (and pol ynucl eoti de sequences as
descri bed bel ow), as for po@%peptide (and nucl eoti de
sequences in general), can be expressed in terns of
the simlarity between the sequences, otherw se
referred to as sequence identity. Sequence identity is
frequently neasured |n terns of percentage |dent|ty

e



substitutions but will nonethel ess share a very high

percentage of their am no acid, and generally their
w@oiognuobeot i de sequence. More inportantly, theCT/CA2008/002277

variants retain the structural and, thus,

conformational attributes of the reference sequences

di scl osed herein. [085] Mthods of determ ning

sg@oﬁa Shigbwhigh g ¢leselyaelatodée the S wad the HigheFixe ecll lmdleaml froma
Lé B@ﬁj’reﬂi& lrgm nti gen pol ypeptides, as well as
e nucleic a at encode them (e.g., as decribed

bel ow). Vari ous pr ograns and alignnent algorithns are
[@ﬂdé]: Folbdng ttansmmmamlrirtdwﬁorevﬁmtmesmacombhg tol\t/het felected

n

e B0t TR TP R e Pl Rpgpggices ane
rédbg@bdté‘e A ariBedoenrichd) &% enatindd tolddS@re félding @ito &4 ardigenically
Nucl ei ¢ /Aci ds Research 16: 10881, 1988; and Pearson and
agtiNG pEgfusipn eROforfuatien. Acad. Sci. USA 85: 2444, 1988.
Al tschul et al., Nature Genet. 6:1 19, 1994, presents
[RMIENOGEMIC COMPISTAONSAH METmEDS e al | gnment et hods
and hom)l ogy cal culations. The NCBI Basic Local
[N 1,2b xg{egr%lnm@ogfmmos@ppq igelhding apy ¢fjthe PrgF antigens

f I

d&%‘s&%d?ggte (TR el By SAUDRRT o £ A RFURT
pmrmae@tﬁln@ilycﬁgyemabﬂmamloowctm@& Bet hesda, MD) and on
the internet, for use in connecti on with the sequence
[@H3] Irséestajprenthodiments) typicplly, binhedimenth irashizh the Prefsintigemdbes

BRIy et Rl bRl saeed B R ni R R eapposicon

ciehshiti€anBRolkizd, recinthingt andycﬂ%ﬁilﬁéd’lG%)ﬁﬁﬁnl NEinafeesuitabls &
PreF anti gens has one or nore amino acid modification

PFIPiBS hays bEQ qerribatimiGe aiand dtshide Adblepgth recemhippifapiofeins and
cﬁi%‘elﬁ'é 'bhﬂ&n§ﬁtﬁ@é up cffraaﬁhi’(\ﬁ'o? bheldt ﬂo{%lrgﬁl:léhvég%xﬁﬁ) &ids 128229 or

dition to the aforenenti oned I zIn
1ﬁﬁr§B$)| a@étalfmn@ par@er(huciiab fhaerednxdss, warsigrel md/oathadtrusmence
an_ or substl uti o
SRR SoreST Sl ey erfls o afR B sBE ipimifture
vidtha RreF aifigen canlffount 1nl)5%008ﬂ 1416%) 0$ Pater Nu15)199,880, @IS Patent

X Bl 68T g r B iip NooD baeoike a0 LA Tasar o 1

79968 337 Qaclbt WilciPis iRorpéPatddhefdPHY ref@ence! AYkhdi@ted Q@tﬁtrespect to
15, or up to about 50, or up to about 100 am no acid

thasy ehiraericRrels Gopyotstmpnsealier Bagnieat efitberSipaetsin puelFassthe pertian
b?_ﬁte\éﬁ) gtgfﬂ\(/)gt?tldgﬁ?éj Qﬁy: %ﬁthgggtﬁgtgg%tge%}%ﬁ?%@tﬁgggé gapl)pommately
2@9 oztrefamorabiy bE’emEloaett inglencopiertdfimiix tuges Pnvelifig aPteF gwnhout G)
I | 80% 85%
B SRt BRSSO
mmuﬁ&&inﬁﬂmw elbitb@es dentndudedwithinahd REioh eNeRinphoiiel §8-197.

.g. ther renc se uenceS|IIustrated|n SEQ ID
f‘ﬁf@?@tw f’efe 1§ Bl carphe employsd i ish sormpgsitions pr er
ti ns di sclosed h rel n, Addl tioonal variants
[t?ﬁéh gg@alaa%maa Iyeageeptablefarriens and gxeipiepis areavelk moppeapd can be
sél@@té(gﬁynﬁtoéé d’f%i(l'ﬂqh'ﬂﬁ Rl ¢57 Kadhld, 91%'3§r)ﬂ§f Sabecinlinl ééﬂ?av%lrzibly
art o nucl eot1de or am ho acid sequence
cgcatlnltfef r@ptionhldy, thetoarrigt blyexmpmm alsmg)nmm ahtest one component

A PR R0 5 A

u&ﬂﬁdefdefél'g’thtsyfotl sxaﬁg)les ldufe] SartBie@dd/Of twedm dgmmatwe
E}g‘ g i‘"’l reconbi nati on of two or
splupiligingssta @lzwgnag%tm ige u@t@amgl&d%rtdug&%fommgupam%s (gch as

al so suitable in the context of the PreF (and PreF-Q
antigens disclosed herein. hRgr exanple, the

nodi fication can be a substltutlon of one or nore
anmno acids (such as two amno acids, three am no
acids, four am no acids, five amno acids, up to about
ten am no aC| ds or rmre) that do not alter the

Y T a o o " oL




virus polypeptides. In certain enbodi nents, one or

nmore of the polypeptide domains is nDdIerd by the
w@adwoniom of an am no aci d sequence that constPCTICA008/002277

tag, which facilitates subsequent processing or

purification. Such a tag can be an antigenic or

epitope tag, an enzymatic tag or a pol yhistidine tag.
sty pricclaghialose frel thaljkd)legh«’cru@stmldnmcemio;ellsoaccm@l@tmerrs emidor
PRl RO S SR o B e e
RA‘f@ir@S)an—zghEerN@@ﬁEzl B’RE;I{ceAN}'IBSBMS Mr?ti;&a MaR %bliﬁhi@s(lm,d?aaston,

| s, di osure concerns reconbi nant nucl eic acids

P%hé&n%ﬁgﬁﬂégéreF anti gens as descri bed above. In

certain enbodi ments, the reconbi nant nucleic acids are

[@ndﬁmc&namgnyzmm@ ExEpOiteaRl @fticrdcad be 418k those of skill in the
prokaryotic or eukaryotic host cell. For exanple, SEQ

afttp Rogiices: farpulatonsigabler delrversrte asubieqt §x e seleqtedroute of
a08idallbd. i Ng, exanpl es of sequences that encode a PreF
antigen, which have been codon optim zed for

B
R B AT WA ity il B ol ylenc el
(Blc@ ) Soxbitnl, Bechalosn bblamatvbatcmmecwélumsatt,dr —prelirchNas detergent

SRR Binee b e R B R A A BT e O Rl G5 > e
MMIC| 2iC arCottler divatenataion gelitedsals eDiefiothiits], Dithiob@gul; end B-
Favora?@yghost cells include prokar otic

MEEPIACE sr cxsipips caerleisteeps (plping: aTgVIV%gN Taegen20,

mm%swubam ?érPBﬁoéétyl%ﬁJch?de L%hﬂ%e{l&mﬁé‘ Witergent 308,
(e.g., yeast) , insect cells, and manmali an g

ZvéiirrBena - %Zmlttw@-anawmg@célﬂvﬂterg?@g% CHAPS, Sodlum
dfe&&ghdlat@t {U%Ph&fé% zﬁg%e 1me ya%?honu!ﬂg bl lfr‘ﬁ!ie | C

can i NCO Sych

G SRS 0?3‘51 gt SRSV BF e g
cblli’teituxﬂaﬁi irhiu@og¥nio B@mﬂfsnﬁ)n\saﬂtabm fr admiMiGativhSo 4 biigéct tordhe
for exanple, bacterial plasmds; phage

e .PDNA .
PYEROS SAAIFLBE 2 PEARCAIVE ITBYRETESPORSE AR YRS KAy thpedivp png i selected to
eBAMPTARb QRS mAunPtAsdHsdls and phage DNA, viral DNA such
as vacci ni a, adenOV|rus fow pox virus, pseudorabies,
adenovi ruys, adeno- associated virus, retroviruses and

(k%) The priiant is ixmagally opipased 'p cabace B bhiasgepmiyee eesponse in the
s@Bﬁ Qét%?OgmatY&C(gg tj@dfé, ft@@hﬁn ftlﬁrco quﬁ 1% g@mfﬁ%lte)f&ﬁ Fiio'r g:?ample,
expressi on pro . I'n an expressi on vector the

vmqn Ithesi imnambgbnmmmosigom isdo e a;iﬁalausteregema subjecy pf apdrlignlar age

n
ARSI Lo e POk DRV b B bR e e st o be
safn dn«:]) pltéctinein htye subjeet mLpoptﬂﬁl@orﬁcFﬂ'slalb)ecﬂf zlfhu‘s Owlﬁiinff&@ﬁula;tﬁ@én
esis. That i1s, the cl eot.i de, sequence, o
LRSI SO PORE ST Rob ¥ Brek Pk B raton in an

eldea N $64j éc@tsﬂu@lﬂascd)ﬁbfe@d gréRGUIRINGS  ye ks TR e§ ShePdj ks selected to
pronnters include: the imedi ate early pronoter of

begafe andreffestivesippidenly swhiedt | Sipdpin ethen thepmpwpegenicepmposition
cQﬁtﬁjB&iA%‘fhé RSV PreF a&x%én is s fierid o BaRAIRLGL ROBOE of ihr AR d

[ a PL prormter ot her prormters nown to
solgedts (shcleaspulgsas betwcefn tgﬂlmasi theagerafltao yetrs)ctheadjuvant is selected

kar s _or uses. The expression
t%g ?% dfﬁ¢8§ﬁﬂ9n§¥§ S %#?é?hs a ribosome binding site
for translation initiation, and a transcription
term nator. The vector optionally i ncl udes appropriate
sequences for anplifying expression. In addition, the
expression vectors optionally conprise one or nore
sel ectabl e marker genes to grovide a phenotypic trait
for selection of transformed host cells, such as
di hydr of ol ate reductase or neonycin resistance for
eukaryotic cell culture, or such as kananycin,
tetracycllne or anp|C|II|n re3|stance |n E. coli




i nserted, exogenous translational control signals,
including an ATG initiation codon is provided for
wao e@pstevé on of the nucl eic acid encodi ng PreFPPEmCAY®R/002277
The initiation codon is placed in the correct reading
frane to ensure transl ation of the polynucl eotide
uence of interest. Exogenous transcriptiona

[%lll Adedisionally. tha adjinsant srymeddlyseleesedhtotrahasice ¢ Thi dumune response
g&lﬂﬁllStéPQ& {la RS 8’# adMst?hYxQ%%?t\i&ﬁ hnthé 1rﬁirﬁ§ﬂ gtqc &Jégosmon
|C|ency of expression can ¥her her asea

ig atdmmuateteds Fom%panhmbmulagnmanpanegm dohpogitddl containing

t al 1994) R ts P [
ot Eesb ol SEnbai sty i, Mpteafomeanbaohen oty Th-
bRy ABfuvaDhs : 1h tonthdd Wwhed 18 Ihmlfog@fidRoinPSsit@HGS formilagd for
nucleic acid (such as a vector) that encqodes the PreF

ifrnugeHan adernides op et iding ane pignete of dlddhesqualene (e.g.,
I
G ERE oS POLRG pRLWAE EATGRUN BloRBh MIAR
i ntroduced into a host ceII For exanple, in certain
(61909 @nggl'ﬁta%le atdhl%atﬁLf&I RE & Anivisiibhahth @F@Oﬂﬁgédg ‘?s ShdRoxic
antigen include an intron sequence, such as a Human
blatetmpg élvoma@haqumvaefqu dnczarhple of a suigble nSE@xiGleN@ative of
e B SPNE HBRR f RR AL STRIRAE) sy
lipitdcA €30-MPL Y SSDANEPL 18 pgld afider &Iethb.Me DORL lby Gﬂtﬁﬁsmiﬂﬂﬁlne

eco t construct ot her cl ass

HigEEds NOF. arha o] (e nEioHE DS PERTLE B o6 TP e e fo
eRABHBNYS Phteiht N, 43Tl X sﬁ 6 RS hgBED3438RI40 2005, MHRIPL

or a sinmlar epigenetic el ément, e.g., SIAR elenents
p(lmrﬂ}epramptee CDematpeasesphI@sewstrmlFé\l-e i) shemptwb o3¥2gMPIncan

te et hn l . .
B o G N N
mxﬂwatfes ddaeylae@ honadesphibrylipidrAgeith BN 52 @ueyised titidshén the
nucl ear trix, %eneratlng chromatin | oop domai ns t hat

CREPRHEPTS Ff HsPERs e ARiEn NS naFtislen UYL Gan be pesd: Spasl particle
3M%Ldrﬁs Q@{mlg@ @fz@ Shbhdhat 1tQ:QH bOYErIES qpéfeﬁ%ﬁf&é@tr (%2626{{1% F‘tleter.

recogni zabl e sequence, their nost consi st
Saplppmpaatians ke described maWIOR2GRO2/ T content, and C bases
predom nating on one strand. These regi ons appear to

[0 X1 iinAblépvipoly saeclralide. ysuelt asIBEL-MPES cdnftRtusedbat ameults betere¢rol and

t d t d | ud = di
STl et B s ecoh de B AMnGE FO RO rEh ATIEnCBResed ata
16l ofsdbbad I g SeAERipRIbetviRH 2030 ?% 'sm?altﬂiy Betwédnch - 2@@@ WEB&Reen

notifs have been_associated w R 'sequences: e.
% H‘éd A8 betvrren 23 gask 27 HBnaa betrgem @:rgl 26p8i qT§5u$AIT1an0t er
QibB&ﬁH}Q HelHamah e"\énﬁt Eb?x‘g'}
i E0|sohefase Ipbgﬁﬁgl or v fﬁ%ﬁg§gg&§r gg%%%hpﬂlaa
Igveboifiabantyl OMpHos egowhecmtvezn @ adéééutg, vgithblyrbepaxish i6sing d4)ys for

SA30SFR8) 1541 LOD P RO BAR 0t P or 0 e

f@mﬁur efnbadimentnihe hpmamded ohthe ehmubt)gemefceﬂhﬁm&)h comprises 3D-MPL

i tiaqn ue st hat _.can_be u to. e
F?P’%lé)g @thm or ekamglecbeteen | GRE S H@‘S) Pﬁwﬁ%g@é suitably
bbﬂﬁ:leh@@n@lﬁu eNaddygo%ySBs VAR, MARp1-42, MARp1-6, MARpI
and MARpx- 29, descrlbed in Grod et al, Nature

“X’?@Ei"ﬁ?%%f%@%%%z%‘%3231’0%‘%&?%f?%%qb?’?a??g@aﬁ% PEEYES 1

@bhﬁlldd)éﬁdezcrlbedsmesmamet ch) .6,005099 hindKP PhtemtiNd. 0 729 473 BI.
pr.ecj,at that can further Qe nodu
Ehiogsk 'l thg afiiieulchi; el able 8 Profucevae IPoReIEsoe Qg esofuch

enhancenent as |s reported for MAR 1-9. If desired,
alternati ve MAR sequences f% I ncreasi ng expressi on of
a PreF antigen can be identified by searching sequence
dat abases, for exanple, using software such as

MAR- Fi nder (avail abl e on the web at
fut ur esoft or g/ I\/ar Fl nder) SMARTest (aval I abl e on the

. NR AR NS




[092] Exenplary procedures sufficient to guide one of
ordinary skill in the art through the production of
wo emoni7e@nt PreF antigen nucl ei c aci ds can bepéDanzhosmno2277
Sanbrook et al., Ml ecular Coning: A Laboratory
Manual , 2d ed., Cold Spring Harbor Laboratory Press,
1989; Sanbrook et al., Ml ecular CGoning: A Laboratory
apBRUMPL. basedeca the teaghingsof thess refsraness. Ploaetbelessgrach of these

USSRl PSR U RSB RR

1R 008)stimmiagtsAthatidre kinelar &l strpctiedo thaPofdtRScctrIMPIL pr 3D-MPL),

| ecul ar Bi.o ndi.um of t hodsfrom Curyent
o SRR A AR St FAER S S Paforiogfove
st@&&e of 8RF] arEél@(bTﬁhﬁBM allijuCdrd. On BfheAemBbddahery) ﬂﬁdlﬁ_]uleﬁlﬁh_'s a
anti gen poly g{t)l des are_ represented by SEQ I D NOs:

syntheic deVaiiv of Bpid A awres o iclyare Ferbedgh T&&n4 peonists, and”
uttai&réuaﬁqxe%t BnRe! bﬂﬂﬁ'@?h&&g- So- -@et)si piein

pol ypept 1 de sequences sel ect m an the known

d()dncamyﬂmrsrwtmrdbtap))yldmmwe)rmslﬂtona-lﬁr{s-ghfcoﬁsanosﬁ B[(R)es

diiscl osed in WO20081 14149. Ad naI equence

W@Praﬁt@er%arla@rraﬁ)a Qeg&tfe%@qsgéw pgermft Whiige (WO 95/14026);

MU DR (35 AR - NIk ecfoyRQMNGEL aRY1dASIEL-Bo- Sk d(R)-
'y nucl el c I d

in the art ypi r|ants
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antigens (including PreF-G antigens) are provided in
WEEHQODNOs: 5, 7, 9, 12 and 13. One of skill ipCT/ha2@81002277

will appreciate that SEQ ID NGs:5, 7, 9, 12 and 13 are

illustrative and not intended to be limting. For

exanpl e, pol ynucl eotide sequences that encode the sane

[@I281 bi amsaltgmatrniDdignt. 3, TIR agodispis uges that is ¢apphle gbemsing a

\%ﬁal%lg%@ﬁgsa oo oug} T]?I% an %éngltego)tl ct:l?egféL Q%Jmsg kgpaglre 89 E‘JuXmQ b

s@hﬂﬁ@nambm&tmodgﬂTDmﬁnnbam&mbﬂmth.shomn in SEQ I D
NO 12), can easily be used instead of the exenplary
[GIsQy inarestefiati GEEhbddi NS, 5T LRYagoaBdlsglsedShﬂné @iphbyle of causing a

| eot
;aﬂrr&?g%pgﬁse'éﬁﬁaégfﬂlg §@W§E{? Oalét Sepibls ofpapsing 2
s@ﬁaiﬂgl redpBfsel ﬂ%ﬁgmﬁmrls mycctﬂaaeﬁa qil'pbq)r@fénpﬁl-@y&@étﬁ* and

enhancer, intron or othef simlar ement s)

phenolrseluble awdplin. s’gdylmqyal\ﬂRQ@ontsmr@@eserm@ﬂ@yw 2Q934043672.

ordinary skill in the art will recognize that

[elGih Irnm aligmativg emsbagliment, i TR aganishis usedethatiikeaprible of causing a
[ R t

SR ond Bl R S TR AT S S R e

sighalingghspoaseshioaglaTLR s § sigple seaded BIMA (ssRN A)s lckosibims, 22 d

above, can al so be u ?d % express PreF ? ens

efipursEn analagh o Postiony N e 8 i dnidaznapime it opatd. g

deiioftive BReboE. At ol lehnBbdidheRSthe M RAFHKiISs idﬁhﬁarﬂb@smﬁle} TER7
and used to produce PreF antigens (including PreF-G

aammt@@rﬁsiyscah@ﬂ Wﬂéoﬁyﬁﬁ%ébl e G pol ypeptides. [098]
Host cells that include reconbinant PreF ]
[&92] feen disootvaembadimernito HAR agonist ks usedithat, is edpable af causing a

%ilgl#rt%‘gsp% oektnlloﬁ%l?TEﬁ (80 §u1[a%lyb gx%ﬁg}f%oylsﬂ&§%ble %ﬁ qagsm% A ch
s@allﬁlg quionse thﬁjug\hETLRéXSls auinple cuanded RAAYGERNA)ast cel | s,
east., ch as .Saccharo

di f
iy Qlﬁué}% ge tiafiowe bt SR vin) N ST GBI T
r@le of Blalsd.captbit dTREGIBAILIGNbEELR Y. OREMLRSB dgbkis@Rhich can be
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pol ypepti de or fragnments thereof are needed for the
production of antibodies, vectors which direct high

wo ewel7es@r essi on of fusion proteins that are PErAAROYS/002277
purified are favorably enpl oyed. Such vectors include,
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type. Host cells transfornmed with a nucleic acid
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conditions suitable for the éxpression and recovery of
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and growth of the host cells to an appropriate cel
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cl eavage by cellular, or extracellular {e.g., matrix)
prot ei nases. [ 0105] The secreted pol ypepti de product is
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The pol ypeptide is expressed under a constitutive
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gener at ed usi ng co rcialfy avail e vectors, kits
1rmhdiﬁr[gmslyasmdnmﬂarmtbrmu$ sttmcﬁiﬁbsBamwltcx@ib&l&ylﬂ{e@MPr om

R TG FHE R Bt RS B R 7 A0

Ptdtédssiney cam%tp%pareahﬁﬂexah@ﬁd; aLddbdribe®bthe art (see, e.g., U.S. Pat. No.
are co-transfected by

odopterafru | per dr%)
5&&5@%’2 o HiSBati Nop Borddd)- difetepsiomes ean aé?@cﬂoatam@eﬁpa?wwa
Ii Gﬁol&%%ﬁﬁél@&%ﬁ@l%%c@h%(ﬁs &rLQ)ﬁj @&Héé?l\(lbl&}l&lgmatmg from the
ut ogr apha cal i f orni ca nucl ear pol yhedf osi s” Vi rus
bagteriRugpd torupduseitedOMP nefise i, diejssdrarmpbaegdushich generally will be
b en the pACS& plasm d and
1{ Eﬁ‘% ac{zﬁgb‘:i tr%bag6wére §% 1(I)x%gener at g the r gcon‘ol nant
In _one exanmple, the. F ant i ressed
BB Prosdo Bt SRR el SRl ek R S Bfane
m‘t@g@(c@glh()rﬂd)n NSlssgnh MenigialsS(hostlypging BASarﬂ;Blasbeell as céass 4
uced .usj.n f. ronDt as the pasic (B
e - B ?‘?S‘n‘Bg%‘P%"“ drioreget {LowslI Ly ﬁ)a tﬁvemﬁgéivpreéqﬁasal
CraAlNoIBje8iABle WABEnSU RN Laﬁnm Wbz | G‘C ﬂapaqbycswrme dds,

to the Sf9, and the High Five cell line derived froma

NeafBengeation djgeqinesTNew Noph: ddareel Pekkerdnc. -1997:A8B26G) Agoteosomes
EIE]e Ste'rﬁﬁltafeﬁ AN ali glﬂ)‘? Sﬂt nsosfuc}? uritied 8&&@%@%@%&1 b&geilliso

ecte ronn r an or en ncers or
dedrepdl fatno wiyal ebmrninsl)udmg e Rreippagsptddgaisgloedt hetkds, ear by
overe .. rified or rich nat

S HEaNBh OE oifictoh RIS ososSi 19 st g abed Gleent allows the
foraet I bAYMERNGGE M feo-GaMRESI06 1200
%%—%gg 0112]@%12?}1@&8\% ded ar ebi%fno’runo gﬁog ABlameter
%‘b‘ﬁ‘ﬂb@ﬂti F?@sqmréﬁardmgovawa&ﬂ Qab opinjaetallet Vageines. In: Levine
stwo%aﬁ,@v @éomp& $LIhBS GSNARENEN @épérl[ltidne\%cpﬁﬁeé;@v] Fork:

6, and a pharnaceutically accept
M@Iiﬁeﬂ llbkk@rlnex@%,l 193t206].01 13] In certain enbodi ments,
typi cally, enbodinents in which the PreF antigen does
(@il ] i"Protenshenea LS jor Brogilkin"cis mppdrhersin (efucto paepaBEGN b
no MRS kian San i,ncl ud
pN)Qe @) € d&%} léé(;ggu g g% ﬂ}e exﬁ%ﬁnol%s ap()iglrtlf) %le&st qng. ihn% of lipo-
pblymba:aiesmpxbaidle an GMR-DP§ coapdiition (bl&rem catefondtionas ah n

th 1 d lude full | nb t G
R LT cBRPRITY bRy BF ROTorh B COBPeSHCA Calbs sogpprstd of
twd gf fize BASH &InfhonSMEBf Ifl@toﬂm Wﬁlcﬁ%cﬂﬁle ﬁ%n%%%r Ql"em%?age rtdin

fusi on partner as thioredoxin
psquwapn alhrpspsomes e, eﬁberepatrmﬁrom &?cmmnceates bacterla such

| ¢ |f| cat r ot.ei
oF KOS TRR P AU bt bl AR gent Ao Presic R, dhipe
in WO20081 14149, US Patent No. 5,149, 650 US Pat ent
No. 6,1 13,91 1, US Publishﬁg Application No.
20080300382, and US Pat ent , 368, 537, each of
whi ch is incorporated herein by reference. As
indicated with respect to the chineric PreF-G
proteins, a snaller fragnent of the G proteln such as

I A AN NN



Alternatively, a full-length G protein can be enpl oyed
in such conpositions. [0114] Pharnaceutically
waewmeprahs e carriers and excipients are wel | kpomwaA008/002277

can be selected by those of skill in the art. For

exanpl e, the carrier or excipient can favorably

i nclude a buffer. Optionally, the carrier or excipient
Ohgtz;i@cca:\@mdeaqan e endogenpus (mmawwmemned wath thet @QMP| Brotegsome
RGbD: e8Pl Biea b St BherBlation rom a exogenously
pfepareé hamﬂph@sactchamdel (e.ga pmparledh ﬁ'omruﬂlﬂﬂemt\mbmre or mlcroorgamsm

Al ter |ves bilizing/stabilizj ts include
g DR Prehmighb oL P R RBr e S S et dded
LIPS %B@b@ﬁ&n@lﬁ%aﬁfé@r%hﬁhﬁv%%&% from avHIGOBE OMIBpreyaration was

acceptabl e_carriers and/ or pharnmaceutically acceptable

made phirem aditfyrent isemmegative hecteium. dratolinsherela alsp be anderstood to
t
oftely IrendE R0 fofifiar BACHRERH S S g Plkand
cedbinatgms (187 T[ld)limtb]llméaaodvc diepgred,, fosaxamals] & desaribpd entS.
d th f skill th
a{é{lt &ar i I?t?or SPug)flcatl,Pg }ﬂsr?u#(ﬁ)g 24 % 0S€ of SKI i n ©

Suitable for delivery to

[%?E@%m%mﬁ?%moéﬁﬁis A RAG! fief bR ot hefiiabove, can

alsb B Lgdiie eomﬂisuﬁm @ith PRI a:ﬁﬂgdh)ﬂ Eftex@hyleds alrBidenoted, QS21
Sorbitol, Trehal ose, N-lau sarcosi ne sodi um salt,

L
cmb%forlﬁélatefh&ﬂge@@t wlgélatM%Im 7 i pHaS2 I MLl typically be
i r.ga l
UBERRELG o 5 Sonch PRl pSnisunt 1, e fica
tlmlatus is lmﬂtehartge lof 2i5t: dlto 1 Dl t@rM@Ly@SZﬂI Almnlcbr lgombmanon adjuvant

?| nC t(i)l%u ﬁ%é %ﬂ%zm lent ca eterE rox1de

VEAEDI fgmmlﬁ&i in(@otrpirgtiow; dss dﬁnblhzﬂmt’l Oaﬂ eﬂhiaﬂldeaﬁlaﬁl@en spec1ﬁc Thi
W ttergent 3-08, Zwittergent 3-0, Zwittergent 3-2,
‘?W“PT@*F%@H? 3-4, Zwittergent 3-86, CHAPS Sodi um

&948 ?(chol ate, S:Jrﬂ%?rﬂg] dodecyl sul phat
i 1 fomeensidcs Ulptipn 1y e&qx] oIl W prAnYsion, or a
nhifigtal AYRAR alcslc&m%mnslhﬁﬁﬁsaﬁl foPelafpld AR pREbRAANT -

In the context of an |nnunogen|c conposi tion SU|tabIe
ajugtinigarithesphatear abyminigmaydwsjdect for the purpose of
eliciting a protective i Mmmune response agai nst RSV,
(01 ] Qe exannple pansel-pewatet emulsidn comprises Bihetifiokisabtt dilrmuches
n 8 I cal ly selecte
\?a%e}l%h%ﬁ)goel[sgéhé a]tB Eergfjje %Péa—'}ogg %/eﬁse ﬁl SH%] ctan?, sugh as
pelybpréait 30 or TwemB0ain auqadous thrfia ksl dck@ncvrﬁwmﬂhhﬁy addmonal

.conposition is admnistered. For exanp when t
" ”&éﬂlﬁn&s@o‘ﬁwagac{ﬁawﬁ S‘i’eé nPbCOBIé‘“h%iPﬁ“n‘%‘f’é‘Pé’dA fis“vgtwe (such

a§3bIaPL) &fa Apdian Eh&ﬂés A9Ghg bQiBuSHPEE RAA BY, SorleQarhBiE,
at increased ris S infection, the adjuvant Is

phesphate buffered pading. aAédlaﬁlwll@ﬁheéultwéawrwntuﬂﬁ@wn jcenigingpan 85
aREBMediHiR I ddr tﬁ&ggg}qﬁt s. Thus, when fornul ating an

I munogeni ¢ conp t1on containing an RSV PreF antigen
) 2L B R R BT S e S5l LA i
cempasitgah amlgbreommgermmmpemﬁemand\m adjuvarit dempgsnmmbqompnsmg an

i.m | arl when ,t he i eni c.c osi tion tai,nin
o iy it el o i S G RET RO R reppsaid
oS8Rk lemlsidntoRiptises WH- B n{etb6likaBR o$lgEih@Blty5Tr;sqlk11a1€f*&tn‘66a ®F-11
birth and the age of two years), the adjuvant

selected to be safe and effective in neonates and
infants.[01 19] Additionally, the adjuvant is
typically selected to enhance a Thl i mrune response
when adninistered via a routg of adm nistration, by
whi ch the i nmunogeni ¢ conposition is adm ni stered. For
exanpl e, when formnul ati ng an i mmrunogeni ¢ conposition
containing a PreF antigen for nasal adm nistration,
proteosone and protollln are favorable Th|b|a3|ng

. T



lipid A is nonophosphoryl lipid A or nore
particul arly 3-Deacyl ated nonophoshoryl lipid A
W@ 309mPI7Ye 3D-MPL is sold under the nane MPL bRCT/CA2008/002277
A axoSmithKline Biologicals NA, and is referred
t hroughout the docunent as MPL or 3D-MPL. See, for
exanpl e, US Patent Nos. 4,436,727; 4,877,611 1, o
mg, 1968 (WBablx A tocaplgerl, 91 as dphavpophetiohwnd Py-4ng smulsdying
+ T cell responses with an IFN-g (Thl) phenotype.
I\/PL can be produced according to the nethods

(RE RS tpi gy Yo ad BN b ulafioning fae® B bE plegared
nﬁthadf(}fhﬁifed emlaBiongsuch as ahel- m@mttasentulsms Iafsorhd mspsr, d&e:lfrtulsmn
| nventj on, smal | fﬁartl cle 3D-MPL can be used

hasg smal) parts ¢ss than Qmm @rdéar%q%asmwsrmtwpt94@d%92 For
I r
TR raﬁ‘ﬁ%ésaiféb?“"m el ol b o5 R R tiguen a
0122popot pembrhea (adisscribad in Bgo3an PRent rusbeb268045d).at
t of

AV S R SRt ot R P o S g B o RIS, ISy, e
alljavaait cmftalﬂing GD-MB[Igor 4 derivetivenidreof pdsonaelnded @n A0digonal

Sui tablﬂ%/ bet ween 1 29ng or between 22 and 28ng or
igERpRsLALY: r&ﬁ@“@"ﬂ?ﬁ or between 24 and 26ng, or 25ny.

én not her errbodl nment, the human dose, of the

[ Refgfaamelec Whshod lmwowmegtl@wme Pegl polypgrtide agtigen
1@@%ﬁlaﬂed @}Qdmﬁ%traﬁ&@m&nﬁﬁt H’@ ﬁﬂs g Jvéﬂigs SRR 1 be

between 6 and 14nmg, for exanple 7 and 13ng or

effeetive end elaélr\rdlymnfgeaotogm umnnfgntasnueml ngqralbr the dosage of
ahjﬂvzﬁlt fiﬁ"zgnt 1?1?35& %@3&9&1 1s Edwetr B%n rh srg:gggo %15nsedf: for
r’nmunogeni ¢ ¢o 1'on conp
adinotitrabiomgyto adoit (@g(adﬂlllteag@dtﬁweemldér) aRet eQample athe hmbum efBIZ—

and. 8ny tably between 3 and or 4 and ng, or
%IS t{fmriai Z]ln ]L_iﬁ iR Of LigrdYentish as 1G-j n&)ug, or 10pg-50pg per dose.

C
A4 BEROIKE RIEABIL A hodnPolhicileth TR IR g o
song stth BataRnibovo2ud) o &dutidd, B aboOLES toSibsdlt 25 jud) of teeabout
art would be readily able to produce various
S0Py oprricalxcwhese Q§‘ékls usercindke formuylgtion, the sangeome ﬁrréparable (and

{:ﬁ)"i’(ﬁﬁé B9 o Hlﬁ&gteﬁ %o% e ﬁ?ulwgcﬁﬁk gg@:lartgg % e n C o

a,

ese’re erences I'S I'ncorporate
formudedicing iypmalll)omtlluée mberod ae adljume compomenmt cuhanr isypmallysfound in
agn t are b]ar |nls rucg{%retothat gS,o([ﬁ.l\/PLh

fnigns fomyl ‘°8c PR MO 8?Fa‘Pf‘%§é‘“8Hdn OYAEA ERHF P gich an
efhalsionadah ‘t‘rtbﬁldb lAaditiGrial cdinSonbntE Fbit dx@mpleOsuch 8s édR¥Rrol, squalene,
structure of MPL are al so suitabl e adjuvants. In ot her

erpRsielsand(as @ dgigraghtasichiag t“aeegﬁﬂphmar%ﬁ derxgprliye of
o, R g5 G 5 B g -
SQ@g@h@lggtergL fron2 @é@%ysqgal[arqqquml to 10% alpha tocopherol and from 0.3

t(g 9‘%_% u by c%fl{/ ?I]\edrgﬁ?[é'%éhggﬂen %lp'hé tocoBllﬂe?osl ngcfﬁgl' to or less than

1hag (Ii'(lS)I&IyDB/Ele‘ acecatebd amdlsiad. - In some cases, the formulation can also contain
aé\ﬂgggﬁr B&R{%%P gl%delsehrx dr oqrex Qg’m&%&f‘o%tﬁlﬁ 3[5 m /elaér‘rn%%g
ty Ca‘lle bEwee? S5ma NE0l XY | Ak AEIELARAY BT DU, o b8at20848 10

[ (R) - 3- hydr oxyt et r adecanoyl am no] decan-
aboul‘.OSQﬁrrg;Isuchh,smmbrSQ((ugﬂeydmsegenophosphat e) (WD 99/64301
and WO 00/ 0462 ); and OM 197 MP-Ac DP ( 3S-, 9R)
-3-[(R) - dodecanoyl oxyt et radecanoyl am noj
-4-oxo-5-aza-9- [(R)-3-
hydr oxyt et radecanoyl am noj decan- 1, 10-diol, 1
- di hydr ogenophosphat e 10- (6-4,am nohexanoate) (WO
01/46127). [0123] O her TLR4 |igands which can be used
are al kyl d ucosam ni de phosphates (AGPs) such as
t hose di sclosed in WD 98/50399 or US Patent No.
6 303 347 (processes for preparatl on of AGPs are al so

o o TN N o N SN N o



TLR-4 (Sabroe et al, JI 2003 p i 630-5) are, for

exanpl e, |ipopol ysaccharide from gramegati ve bacteria
waeaoitreIeeri vati ves, or fragnents thereof, i nPCT/CA2008/002277

particular a non-toxic derivative of LPS (such as

3D-MPL). Other suitable TLR agonists are: heat shock

protein (HSP) 10, 60, 65, 70, 75 or 90; surfactant

[(B48} AhAmmunégeaicpmpesitian typjodd icontains de snmrgpeateative quantity (or

a%r%ct{ijongfecgosan gebn?) té eenaéllhgernzaﬂs gﬁd dﬂ]e n;%%&%ﬁleﬂv %ann{nBtgAl e
Pfd}r@ﬁ)lon bﬁlnmogéﬂi)@djmmmloﬂ’m mcIﬁldiRgalgrsa f(ﬁtadmmldﬂﬁf?orﬁl@ huitan
e A AR S5 5 LR

Hesrgpmwmt Mw&rﬁi appro@dedHeABP POl An!d rrevﬁﬁdnomﬂumress

3/0 1223 or on pages
1 d@w @%iwdd?ﬂyelonme@tﬁ ini Yascies, y(:\érﬂbberwél sUniversity Park

A B AOE E3 RAER TR P

xR Mgl Ay IRHSA46 R0S. Pateat EEEE)BV% A onfagaticeved ppit@ns tone
t | TL d ERS8 7. i
rittonibltshles paistlosed] A e xiRub D st BRRk C5ikgus 3

ArﬁbPempmsspateﬁten‘,@mgsv,o an agent that is capable of
causing a signaling response through a TLR signaling
[GRONWRYical R the @mods of Pﬂité‘l@ﬁiealzlh 8891 Bk imdhégRaiclc¥mposition is
throug gener ation of endogenous or exogenous_ |igand.
selpeied apan@menntovhiel/ndpees e immmoppsestive teseanse WEha élamé'lgant

rhat
ol s O @ Abtcal AR, AblABEb ot T Cork YA
nKmssahrd)y I&eaﬁd@omletﬁy pmtﬂctivq:@amst iBfeciidny ginrcangyorp@ction agamst
ese enti al s |nc ude
S}S‘E}Pt"%{‘rsé’r 18?35'? Fﬂ?ef‘é'l Y?"ov © %F¥t3§sof8féd heraﬂ’i&‘?}mt of
antid®B ca dary Hgﬁmdrﬁg @pérthwhigh Ypecifid 1ﬂﬁﬁn@gfﬁ@ﬁé ﬂ}ted GRferally, it is
adjuvant an nmunogeni ¢ conposi tion further conpri ses

e&wcséjthm amh hnmae Hosesfvlﬁ spaptised -1008pg phprotging siysh as from about 1ug

1§ ARt 0020 bandbid, i abpH ietd sbcy inft FucR Pkl g st
239 Qaﬂ*ioﬁttS pglAdut’ | RGOSt 15,8, et @%Q%hﬁiSét}gTéb%u%O ug, about

agoni st, or a conbination there [012 In one
48l Rbast B0ieg. Theanpuatssitized imag imingnogenic T:QlRp@sgmmr is selgoted

that .is ca | e of . si.n nal.i res nse
R el PoPRR T e SRR OB S o RUP AL P B
pﬁﬁlﬁﬁhaﬂ@r@o@lﬂgﬂ & rre@sc@&nm Be sthﬁ&a&ﬂ@ﬁdla&ﬁ&dlvmg ossehaﬁmeaf
from Tri- ated lip tides (LPs); .phenol -so] ubl
Ao tifres BRGRCHER olor e ihigelvgocination, subjects
c&r&éaaégbé&yin%mu(@eeﬁs%) propyl) - N-pal nitoyl - (R) - Cys-(
4)-0H, trihydrochloride (PanBCys) LP
[ 0& l’lr Shrplrhi bg n@tn@that:r@ga}rrilarseﬂ therdiwyantesela¢ted shegfongentration in the

BEA Bl ORI 0 SRS, TR o

exmm)lagomwbg&rm: awzpositibizst for eicgamgab Ilramuﬁe xcspmsem;gamst RSV in

nse throu R- he
ey PRkt B M g i et 1 Rar, sucn
ab betowdgh0 dndb Bohths,@hthe @ge RihiEialafosd. ﬂmﬂmmgéhﬁlcﬁmpasltlons for
epti dogl ycan, a bacterial |ipopeptide fro

eﬁg,lggg Ry yayne resgowrag@gq.tf@v arg plsq-fpaprap]d'mlmstered to elderly

g%g laYfri@ 'B?m QMbIRAEH Fih 5ﬁ‘r eHQ(l)mhe?thﬁg%ean §Q6448d with
aur eu pot elc ol ¢ acl ds, uronic
(NI dr wal @capplresgateb dut the |chd>1cef ofrddjuvar carybe diffa@nt in these
virul ence factors, CW virions, neasles
haemaggl utinin, and zynosan fromyeast. [0128] In an
alternative enbodi nent, a TLR agonist is used that is
capabl e of causing a signalifng response through TLR-3.
Suitably, the TLR agoni st capabl e of causing a
signaling response through TLR-3 is doubl e stranded
RNA (dsRNA), or polyinosinicpolycytidylic acid (Poly
ICD a nDIecuIar nuclerc acrd pattern assocrated mnth

Y F A /A I

=

e



signaling response through TLR-6. Suitably, the TLR
agoni st capabl e of causing a signaling response
wWa ko m9dTLR-6 is mycobacterial |ipoprotein, PCT/CA2008/002277

di -acyl ated LP, and phenol - sol ubl e nodul i n. Addi ti onal

TLR6 agoni sts are described in WD 2003/ 043572. [0131]

In an alternative enbodi nent, a TLR agonist is used
diffezant peplicatinapl aad ge epiims} Wguvantsang RerdepiErtion §rsagsituation can be
dEthrn‘ﬁH&he aﬂx&a?lx ?%Js@g% ill fRe AER agoni st Capabl e of

causi ng ng response t rough TLR-7 is a single

st randed RNA (ssRNA), | oxoribine, a guanosine_ anal ogue
(@51 pbsdertaipresnbhdiments, @8 imopnaganic n@ldmsdtqua e |viagyénes that reduce or

T L T
vadctnes éﬁCfeﬂb)@d)r IpnavWD a&ﬁ%lo@&?z%ﬁnonie(ﬁ%jnng infedtion w1th RSV.

alter i ve enbodj nment, aTLRaonl sused
Oé’é‘B’é%Be &1 MTLPRECHG CAMBPSHIRLS Fofal ‘é*%ﬁ ea“flﬁ‘?‘”oad@h’ ’R‘% with
atldhst abé Additlongl ahbtiradany aﬁlbﬁ Eﬁxﬁsn%th@natﬁﬁi RSV aFor example, the
signaling response throu TLR-8 is a single stranded
PREAZENiSTRRIISM eaR herd mﬁ@é‘m@fﬁbﬂ Tepparatpsy Bad(ichpg fvirus or
S bl 88 BT oAU AP kAR
cf)]nhmltmTlLdan&rmgn antiges devived Hroaanpatieogasie dlrumherdlmntRﬂ)é,esuch as

desc ed 004/.071459. [0133 alternatiye
aéﬁ‘FB%ﬁH ﬁi@ﬁ?es aﬁv‘gﬁé"aatiﬁﬁe§?sf’if%‘°{¥§@8t %‘H%tasf “8%2686 pgagfiuenza.
1€ 8t digbodinkdniy) Bleialgitib RS PRDSAs 4rb 5deteddl td ldBilRate hdmBB&ation or
enbodi nent, the TLR agoni st capabl e of causin

rgc}u@ﬁglplnﬁglbf;rég’ Wg]@tl?]ﬁlﬁ%ﬂ}l&ﬁd 9 protgctiasubjegiggainst a%lurahty of

B e L (RO g e Qe R on e orqof

irmu&nzaDhlipanumBadlphthglautetmuSa peratssis, quaphﬂmsl ipfhtcngs polidvirus,

d art0 Occu ar ne uence cont exh known as CpG notifs.

%6%% e GIOFgBrtiI"8 St tes i nduce a predoninantly

Thil r esponse. Such ol i gonucl eotides are well known and

[QIS/Q] (Ae&ﬁdlm@gdthe sy ofeethgitigensi on nilkiO ﬁdlﬂ)%&&gcd@them in the

99 33488 and U S. tent 008, 20 D, 856, 462.

PRSERRAER §1 Bl Bb rte (AHer GHEPYIRbHOUPEBERRes.

pRIphyRBAIP bh&QB}@JﬁSQ&é Q8% irff@ftioH B¢ RISW i RS0 h FERHROSBRIsC

conposi tions of e present invention are CpG

disslosienLikgwisei meotheds| ferslictiag an spmimaTaspopsecagpingti RS \nip a swbject
a fiBufe cqr'tlﬂy g{saggdréj eSugRﬁiem%hé In%luﬁg PahiakR ?i g%(n gﬁmﬁ&i{?g()cally

ree suita | east si X or nore nuc
effpﬁmmoﬁntl of aaoﬁpommmmpnslhg @ Preffeanfigdnl towsabjéxy, sach as a human

ani e nuc tide. The G oI| nucl tldes
SRR, Bl e s e ey R o AN Bl e B biga,,
iSRRGk fdspon@ﬂbDldal doRipositibeis ifeYiilaedab @B&lt dﬂmnﬂm% Réponse specific
foI | onu | eotjde is phosphor odithioate, .or suitably

a
ottisbancwe puRlfiscate falierne paRach MERIRSS: Hhaethe
c@ﬁlb@sﬁtldrﬂE %rﬂl'dfhlte%% hitereBRGSa Fh ?bi‘é&efdmn %uﬁ@fesﬁdﬁ@@ﬁaﬂ{educes or
the invention. Also included within the scope of
preveats infetion mathg RY)6 airoraeducercas pgverts aipsthelogical response
I a

fblmﬁg%?%tﬁ thlgf;ﬁ?e R%ﬂk g%lﬁrﬁ)gglg@t | gﬂgosﬁt%n &h Bgycﬁﬁlggtered by a
vphct; pﬁdmfﬁawnt tou@s,imosacendes g, thdetnunogédtc RatipsitioMoge delivered
b 666, 153, 5, 278, 302 and \bll\D 95(26204. [0134] O her
3 A (RHEmUSCylar o intiapasglroye o adminisEAifo geni ¢ conposi tions
with a PreF antlgens e.g., on their own or in
ﬁgs:}'gl nation with 3D-NPL, or another ad%uvant descri bed

R, IMFREORSRISRMIRSS QR WRicaly eqgiins an igmungpralagygigpantity (or
adfRtibral @b theeof)-GYaRd Antiger 2HARKS be %ﬂeﬁfﬂf@d N%&ﬁ%ntﬂdnal(técﬂﬁﬁues
A review of the biological and pharmacol ogi cal
activities of saponins. Phytg@nmedicine vol 2 pp
363-386). Saponins are steroi'd or triterpene
gl ycosides widely distributed in the plant and mari ne
ani mal ki ngdonms. Saponins are noted for formng
coI I 0| dal sol ut| ons | n wat er vvh| ch foam on shakl ng,

o ., .

o o o o o o s R o



[0136] Saponins are known as adjuvants in vaccines for

systemi ¢ adm nistration. The adjuvant and haenol ytic
W@ewpe747ye of i ndi vi dual saponi ns has been ext ePGT/¢abops/002277

studied in the art (Lacaille-Dubois and Wagner,

supra). For exanple, Qil A (derived fromthe bark of
Prepheatiso of mmineegeomrcompositiQus, lincdydingthosntor admivistiatiah to human

N
De&fghthd8bult 8hd qug?&ﬁgsrbs‘dh, SHigdd: bylI5R6ol1 ahd Néwrhan, |P1e3§1'rn Press,

and EP 0 362 27 articulate’structures, termed
1995 mhiere Ttridsahd Denglopnapts éx ¥acaineSCah@yl by Matsr eisiln/niversity Park

Pk 508 Bl 415 8 TR R 5 oRERG 3
for¥%ample, by BulGtoh, U3, Phicf4 965 837 3@bnjudtonAPRREMS &

saponi ns” Q521 and Q817 (HPLC purified fractions of
maQontolgguldsay disblossd, twsxampledbybikhite.diS. Bytsnteh? 12,945 and by

dj d th hod of thei duct i '

ArgRob ¢ glo b s AETATE- No. 5. 057, 540 and EP 0 362 279

Bl ., which are incorporated herein b%/ reference, Qther =
(0154 divpieslinwihe amennt of pectein ik eashidesesgisthe inmunegeaicrempesition is

' incl -t ! t |ant of

L R S R LB B VAR .

adWeeeCdi dece fiebly i)th S Pical/ sibjekd I mbfbbsatbctBa this ca@fiextidoés not
purified non-toxic fraction derived fromthe bark of

neqgssarilymeasapppigtalmpnotictinaagamstinfections §magnoprotactign agpnst

' .sclo LN US. Pat ent ..No. 0 40, .
syiBiotlsE B e SR e RabrAd Siiber iy Theampunt of
antiged cdf vary dpending WEdPHHRB {p&ificTinemadopes iRsthplof@r] Generally, it is

references are incorporated by reference herein. Said
expaetadribitegil hithgn deseiwil compuisé h 108Qgofgeotgd? dychaadroneabout 1ug

sed_ in anounts of between 1 and 50ny, per hupan dose
to gfout ﬁ%&&%ﬁé@@wf% froprahout Hhat. a%Aa SHeB 8 Rhoutd pig. ghout

I of 2
20§ bR T 488, TR RS s
40 p%mb@lﬁt PREWIRE agduntifiBe®in RETIRGDEMic t4RPBsitioN is selected
25ngy. I n another enbodi nent, the human dose of the

basedromrt be sutiject poprdatsornt (eqn, infanpor eddsly])SAD optimal brevwit fof a

about | . for exanpl e hetwee and 15nyg,. suitabl
pagieh{is 8?1‘“%5-9%}@? hﬂ&sé%em%ﬁﬁé( SEa shidies imetying sbservation of
AR B S BborRe SR Hictte” EBUGWing o hidk) Bhec b, subjecs
caricTeepios iatbioost in abquti4sESwEEKR 1 Fat exanmpby, evheafadmixdsterifgran
. for exanple between | -9 n% or between 2 -8ng or. . ..
IMBYNOSHNG CHBRARE N contaiing,a PreE_ astigen oy angipfant sybjgct, the initial and

j MHeSRGH; | t I :

e L R S R T S S
dufing this paredl. t oget her wi th an anti gen. Thus, for

exanpl e, PreF pol ypeptides can favorably be enpl oyed
[0153] IThedsldpeing exanpipd sietpreidediotiMustiateasdytainasatticular features and/or

conprising a conbination of QS21 and chol esterol.

embgdimntsopk hesh examples sheulddiot bapenstraed ) limit thednyension to the
' 3 iniumor calciumsalts,
paﬁ}ﬁﬁgg?iltall%g% %feni%@%n%ﬁﬂﬁnéﬁg%éﬁgxi de, al um ni um phosphat e
and cal ci um phosphate. For exanple, an adjuvant
contai ning 3D-MPL in conbination with an al um ni um
salt (e.g., alum nium hydroxide or "alunf) is suitable
for forrmulation in an i munogeni ¢ conposition
containing a PreF antigen for admnistration to a
human subj ect. [0139] Another class of suitable Thi
bi asi ng adjuvants for use in formulations with PreF
antigens includes OW-based ijmunosti nul atory
conposi tions. OW-based innuﬁ%stinulatory conposi tions
are particularly suitable as nucosal adjuvants, e.g.,
for intranasal adm nistration. OW-based
i mmunosti nul atory conpositions are a genus of

o o o, o . ~NR AN




York, Basil, Hong Kong, page 193, 1997; U S. Pat. No.
5,726,292; U S. Pat. No. 4,707,543), which are useful
W@008/0THEP6 i er or in conpositions for i mMunogenBCT/€ARI08/002277

asbacterial or viral antigens. Some OW-based

i mmunosti nul at ory conpositions can be referred to as

"Proteosones,"” which are hydrophobic and safe for

human use. Proteosonmes h&@KANMBEERapability to

aut o-assenble into vesicle or vesicle-like OW

'“Shffikgf pbqy Fmglnn1to about 800 nm and to
coordlnate associ ate

trostatlc g hob ca
OF s The ZeT B SR roombithe B P ERRSY Sy rlein n order o
JebilizeGht @oleth ia i peeRfontdoaforhaion, l&hséd/@if he pebictonmbbaeinyimmune
Any preparation nmethod that results in t

h
rﬁﬁwmea%?eersseé tths PrSimRIFOR pAfiop S F g prggerentially include
MEBOAL LA iR FEent bining! CEo{?ﬁ)rrmz’dotn' shﬁ%ﬁ{ge&lkl}o@ Bther gvents involved
menbr anous structures or nolten gl obular-1i OowP
io omqudsantei fosien, teraby énasgasimg the efiasy of the pmmcum@msmnsdm n
the definition of Proteosone. Proteosones can be
01 £Hdil6d] A nd BestenptiesllyaBusttets dedtiresbfiRB Y F@amal axehplagy, PreF

5 726
Sedfapitang tiechy 00D ke RRET A8 O R RSV o Bl i
proRIRhYSBEAITST4 8indlacids. DR FIgRe-prtdials ptediARal1p prdc@‘s‘ed and
respectively) origjnating fromthe bact er| a used t

grouviesd follovingiransiations 4 sigpal pepgsieswlich i ldprgemearyd by a signal
LG ASIBES ﬁati@hlolf tIEGFO PSProfetPd theebuldi %%&ogta%lmc ))/

preparatlon Pr ot eosones are conpose rimari
Wascet prptisialin ;heéw; i &lmné‘ﬂglacnselated@hmnhmé? Spﬁ&)(lr@rmnté‘@ﬁ)

f id A
RS FEAEOLR B it VRV P S
ﬁﬁta@sﬁ‘e@fbﬂﬁd togettwe bs a Grher Bf B2-8 Oﬁéleﬁbﬂmie(m‘ (that 3 DYiREs N&S‘&j JIn its
O al | nj ectabl e Vac Levi ne MM

Regtive F@ﬁeﬁhe Ymroteig %qpch%eg todae 3 mﬁl@ :a@“eh%’i‘ gflr}sg}qmgg?ge ?‘ﬁlg‘sm the C-
RiaMinAQedion. '\@B&ﬁ&napklﬁﬁ%s of lHEQTO p]ag'?Zptld@ 91l 6)s Cystelne residues, 4

Pr ot eosones can fornul at ed a varleK%
eharactgeiped @utmllza@ qmppersi Lepilsd-coibregitnp.rane lipidgtien metif. FIG. 1B

BRI ALASOMEE G g PR iey, peo
oolypepadt wasonadifiet] talsiabiliae ﬂk@o&fmsconfﬂnmamﬁd tizel F preteiny shereby

of det allows the formtio articul ate
6 B o oA B Ot ot DEarTied by the RSV
Qh@'ﬁﬁb?fo &ﬁ&ﬂ@ﬂo'an@ﬂls1o‘ﬁrvﬂﬂﬂib§%ﬁ§ TMfoith%‘ﬁ/t‘ﬁﬁihHﬁg lutations

Oral, or Injectable Vaccines. Levi ne Wbodr ow

Yegre indeadaped Jmio tisoRyeh antgen egajive Nethe EBmelyaentide Viatcd siabilizing
S0 S EEA i S8 d  rvero
pﬁympemrqﬂacmgsh@melpb@n@wbm dadrinxdd0. Segpnd, thy pep2@ peptide

th.at ] east one kind of |ij :
PGRDRR Y B8 ot BB RS} Bl hir. boun
ﬁmhmodmf@aére felimatedn esltefrintiv remibstiméeni(dasigiayed PreF_V1 and

ition U the OVWP-LPS conposi.tion ca
By s s il Gy Bl BAGE (SBrisBhe it b@-w&nﬁtﬁ; RV G
yx‘ateﬁhwasrgahet% theld'-t @i iShaifETOr ane protein
preparation of Proteosones {e.g., Projuvant) prepared

from Gam negative bacteria, such as Neisseria
meningitidis, and (2) a preparation of one or nore

| i posaccharides. A |lipooligosaccharide can be
endogenous (e.g., naturally contained with the OW
Pr ot eosone preparation), can be adm xed or conbi ned
with an OW preparation froman exogenously prepared

| i po-oligosaccharide (e.qg., gr epared froma different
culture or mcroorgani smthan the OW preparation), or
can be a conbi nation thereof. Such exogenously added
LPS can be fromthe sane Gram negative bacteriumfrom
\Nhl ch the (]VP preparatlon was rrade or froma dlfferent

o o o, o a2



can be fornul ated together with 3D-MPL. The ratio of

S21 : 3DWMPL will typically be in the order of 1 : 10
W 200207979d; such as 1:5 to 5 : 1, and often  PCT/CA2008/002277

substantially 1 : 1. Typically, the ratio is in the

range of 2.5 : 1to 1 : 1 3D-MPL: Q821 . Another

ncl udes 3 VP nd

fo mJIatedln conblnatlon thlscnblnatlonc .
(R hAcECombiBgt PejuRIclsgiits enpenee pncofiE AR YTk ?gf‘ antigen was

11[1t%ﬁ§}d ihd 1&9@{@ RellsABCRS proahaloawf PeERht R Midrdiech@Ptransfected
i ncludes an oil-in-water enulsion, or a mneral salt

hestehllner capanded stable pepubitions ermpmsingithe infrefuced@atpiugleotide
%@Jgﬁ%eg\m xoo[%sgz;lﬁ&ﬂ]eedﬁﬁl by ﬁh&{@gﬁ%ﬁéﬁ@ﬁﬁaﬁl@ or &IOW ﬁ'aﬂ%ceptable
sedtel fcﬁ Ith]:rdeelmdmulqmss (eg. mstgatkmhlly&ﬁkxlrﬂbem i Freshne)h(1994) Culture of

r@gﬁ?x%{l oY%@ﬁy a[gss New York and the

r@t@ieﬁ@é@rch@d ﬁ&er%ﬁl) orryﬁmgnths Qells! Wer@ BroWel W Shgm Fre Eﬂeﬁfum Anidake
does not contain any additional 1 munaostimulants(s)

flagkss 31T wite P % Q%@égaawased@b%ﬁaiah inderplh-of Bxbierepgiess gt 28°C
pﬁn%% ogs 3D-MPL) or a saponin (such as

V@Zﬁg g‘“{aegﬁfé%bué carrier can be, for exanple,

phosphate buffered saline. Additionally the

(013%] iTie-revavenreeomHinanp Pret antigeortherell enbiare V@5 centrifuged and the cell

cluﬁglje 55@:}%@ tg{eﬁ éi{ %S(ﬁ?glrr]lﬂ f(l)lﬁh%%ug% 215(% Sﬁug}eggt?at(ljﬂ IS, &y two liter aliquots

of a€lt cultrcsupprastaibti vaite dibngat bswitgpuaified Mateg @nd adjustsdito gHD.S with

e e A

el biianBE EolhAYBIAAL, 1 F”Q'cﬁlzteamh%&ﬁ% DO &M PipBiakiné BH\W A fter
enul si on conprjses net abol i sabl e ol |l

V(@bling ahst cyh@quwﬂeﬂlé)startmg@uﬁfeq plytierowey pertormedawitlya NaCl gradient
0PRSSt NoEl oSy GRS 0L 7. Bl
anhlgzald;mMPAGErgehH)m]vmtalmng arewesiih Met. Jrnapas enhtalmng

UrgpruRL AT el R Berdor g e ke Sl

B e Bt Suigoroni 155Q 615D CHOP TNt B SO A s pee into

l@fmleltish%ﬂhafeagﬁ b® d%ﬁ%'tile &B&UgﬂaletTFFbs‘?stéﬁﬁTdnﬁ Rliflibbre S¥idhe

t hrou mbr ane (as described in

Rellli BatEémamlﬂ%Mwﬁoel@g)Oﬁ ) memprage pagsatige The respiing
r r | I i

e ha FHHRE 7 BEARCEMRG o | BIOUR, LOQRTH! Bl'saiiple was

ld@ied bl mVenin. lverrd §fm)l Hydsexyi amatitedepe Er{HAJHI gedEK 16,

R SRR TR I A L0, KB BECotumn
Wikt the etarting bﬁ?ﬁggﬂha@redag‘ Mfoaﬁme‘?%sﬁ gelgﬂlftgrﬁbdgo (13 (??g{: ta)fmoth
SRS ol thQ81%) o wile?eég AR A aaalysed g 3R PAGE
vaaNarvet dtdining RR SRSRSE: Blic, Akl Bt rRBohd @B booled.

formulation is lower than that used in fornul ati ons

¢ Félé 86 win Q%ffﬁﬂt@cﬁfo%{a[@dpﬁ? tﬁ@pcﬁ‘)@gdl ftacfiSnsAvere @d?ﬂé!:r{tl%ted and the

65 or ol der For "exanpl e, the anmount of

bojigt owhanged inte REBS 4pide? dsingimgy i260ing) ot int, 10,000 Da
0 t
LD T i peb S Bl 5 i Py Phni B0 8505l

about | ng to about 50ng, such as from about 2ngy, or
about 5ng, or about | Ony, to about 25ngy, or to about
50nmg. Typically, where QS21 is used in the
formul ati on, the ranges are gonparable (and accordi ng
to the ratios indicated above). For adult and elderly
popul ations, the fornulations typically include nore
of an adjuvant conponent than is typically found in an
|nfant fornulatlon In particul ar fornul ati ons using

.




50ng chol esterol, from2 to 10% squal ene, from2 to
10% al pha tocopherol and fromO0.3 to 3% tween 80.
waypoozbe, the ratio of squal ene: al pha tocopPer/ch2008/002277

equal to or less than 1 as this provides a nore stable
emul sion. I n sone cases, the fornulation can al so

contain a stabilizer. Wiere alumis present, e.g., in
a‘s@éb Ebédt@lidgﬂy%ﬁah BiitWRlas lglteléler t&iﬁiﬂ%ﬁ%. iI'?is bmﬁ)ﬁieglaﬂrbﬁl?n&i%%

et ween about Ong . an , iIch as from about ,
HFP%WWEG‘@%“?@”% 6‘%? St@‘g%ﬁ‘g',%ﬁﬂf?r $Yhout 500ny per
dose. [ 0148] An i nmunogeni c conposition typically

cont ai pns_an i mmunopr.ot ective quantity .(or .a fractional
e B enutopi e oot mied Bioges i GhichRTs.

conventional _techniques., Preparati on of jinmmuno iC
REOSTEY resAmbINARPIRIEN REPduFESR C ) cells man Rl ERDY o

DYAR3UAPHAE MR w Rt GRREA P&IEBLM;’ELSS?) lahdPESInpaled to a chimeric antigen
Phar maceuti cal Bi ot echnol ogy, Vol.61 Vaccine

ipebidigpg RNeF subGmrateiagampetjenisa A FAIAES allews sepirateen gfyprotein
) . T . .
U8} LB I L0 £ 59310 ol S0 0cion

hind fuethariahylyfabkmihiearg]e 1t {caneing, foldacyrhiamehleculaSwaight

978.. Encapsul.gtion within Jip S .i.s.described,. for
e i P il 08 hap iR o PG teral s ot o
KRR ImblRlIaP Welght dgRinRsT$0000 1 TECDDAIDA) 8 14! fa] PBS buffer while 3%
di scl osed, for exanple, by Likhite, U S Patent
ENBpinguenogHC Brmar nor et al, U.S. Patent 4,474, 757,
B$149 TéEGCaII , the amount of protein in each dose

163 hiElG. gthshoyethatdhe prrgisd iPrfapotew is foldedtiee bis 4gmerir form to a

wﬁﬁb?%Vﬁ}g i4 P}%' Sﬁerg % SFHE 913%@5121? %du% al ﬁﬁﬁ?ﬂ 2@ 000 KDa

signiticant, verse si ects In
bhygrncad. Fheks eatlts ihdivanntharthd ecémbirant BrefFhpreteia@rpresstd tho@HO

Prlis AL R 2 rinfes s BB aRA hoRRaB lre: syt ons. or
iR TR et SR R AN M T L
Php6e oTRE ity thEBBHMNE Rfturde DE me”e,!rclqiaaﬁ% plﬁ%ﬂ%'ie?ﬂdfﬁéa %dgﬁtidn%nd of

expected that 'each human dose will conprise |-1 gy
e¢ncmtiog epgregatasdor eemphrabvg mbyount evaluatipn witlalfo prot¢im(aeg Example 7

R

dGatgrnarg syudtur2 0frg pro&diig ahd i%Ed&‘@p:rib_ecbmé(B_ia’Bﬂang'st_rja B6:00230010339
E@#Z)S??{%—Hﬁﬁ@@%&%?@%%%é‘@%ﬁet e subj ect f‘°g|‘9”' i
BB Pk e lteieg a7 o s P b lbiar b e nkingeagen

Ry fSirdoaRRE4ES diditRSrchdivalwas BB cRRISMakibe bf RABRNtE:RedY
titres and other responses in subjects. Follow ng an

Bhfarsldghyde,was removeshby eolispredasaltipgin FRuffpe Resyling Pratein was
?%Hﬁa{lgi\gﬁg%artl%% 58nnd £nd%'0£lﬁ%t9d s e%]?@ii’ﬁq}h{ H@Enaturing and

egar S e adj uvant selec e concentration
redueihg coridition. fThe majoatty ofpurified sicombiat Prefovisalerahmedtoomigrate
Lvephd the target. popul ation.. For ex .
BT s Mo ShuR B Bl was eauied o
casen nsgorig af thisteriRprotdin tdhigmsleaulsr Welylaagdrkyates, as confirmed by

inistered to infants (e.g., infants between birth
SR PAGE
of

ar, such as between 0 and 6 nonths, at the age
initial dose). Imrunogenic conpositions for

eliciting an i nmune response agai nst RSV are al so
favorably adm nistered to elderly humans (e.g., alone
or in a conbination with anti gens of other pathogens
associated with COPD). It wll be appreciated that the
choi ce of adjuvant can be different in thesedifferent
appl i cations, and the optimaP3adjuvant and
concentration for each situation can be determ ned
enpirically by those of skill in the art. [0151] In
certain enbodi ments, the imunogeni c conpositions are

S o I e - o e .



bacteriumthat causes a respiratory infection). In
certain cases, the inmmunogeni c conposition contains an
wa@nivge1Ideri ved from a pat hogeni ¢ virus ot herP€Ti@n2008/002277
RSV, such as a virus that causes an infection of the
respiratory tract, such as influenza or parainfluenza.
In other enbodlne ) A antigens are
: ol = Rt e ghattieel aquce t he

nunber of i nocul atj ons reqU|red to protect a su
HY &b hduman seraebipingd from volynteers MeiFSCPRAAHPISTRACHVIEY ?éamst RSV A

Wﬁmﬁan(flﬁgd fhé B&BaEAR R fih#&dn ds§R AR MBu@bn based on
nore of 1 nfluenza, hepatitis B, diphthéria, tetanus,
peentRBé n@ttrahmtm hoﬂenml tlmtiqmentabllshpbfor eachrsersm sample. Briefly,

S SRR Wi LS VIR BT AT PO SRl
edaitiatin &mﬁe chlheﬁt m dishﬁ)sw B8 Pdtérd N0OS, 194, 5050 i da;iagmtl RleG) at

for treatin he foIIo
BYSHHIAIARS ¢ éﬁtl DyfeN tggﬁ%b@ iheg, ShPSetFas yM
BRMnlife, 30 $9/nd g@ﬁﬁﬁ}"éﬁﬁ(amlmﬁt%g‘én}j hlffd:ﬂn@&ldfeﬁ 1.34oHBuR&t 37°C on a
met hods for ellciting an inmune response agai nst RSV
ratatingsihsple 20 v ihe serigl %&tﬁmﬂé opgerg Hidprefpigs Wergupized igiagpund
Hﬁ(ﬂﬁ) 9@ v&’en ialt'éj\%ltﬁg E(SW 8 hﬁéc’ 8% ﬁﬂuiem&gf?éeo& Il[ﬁ‘ﬁ%ll:l%ﬁ fo'Eeach
ective noun a conposi Pron conprising a Pre
aertungempleo The sullfing thjxteac Wwera Sncabdtedfon 268 mipuestat 33°C under 5%
gﬁﬂpoggmgdth conmposi tion includes an adjuvant that

blased I mmune response. The conposition

Iate toelicit an i ne response
15167 EEF St R S RN TP LGB pErv B g cell
sQatafat BMtérh 9BNI1 plated and Sncubdi€d fof DRESs bi IBCipSior to addition of
fornmul ated to and results in a Thl biased inmun

1 64 oh mediuma The plates averefurtherdnebated forfedays at 34°¢ ﬁw@ (02
/. |
l@\,‘i&tﬁsﬂﬁ&gsg C@;’e S%Eg}* ENI ?ﬁ%&%@&%ﬂ ﬁgll&séihlg ﬁ%&%&ﬁ hour with
@ %nmmafoﬂma]xithy@in iphosptiate huffdred mﬁnb@’%) vpiztteseWgre blocked with 2%

AT e G er S el B gdiody (SRR IR 1:400) wes

addedas éé’cﬁ'we'll%ﬁﬁu@xﬁnsﬂ@rﬂnﬂ hrﬁ:hﬁaﬂéd Rn2 hbd 5t3rb01ﬂ@emperature (RT).
Inﬂunogenlc conposi tion p|Ca 4% cont ai ns

an
SawrDlss pesteashed 4 WithPBP agd angrgogt eI CdSigmag b4@0) in blocking
t)nﬁérqpafs)ad@éd th A% idls! FROpIBREWERLA iRLFRA! ©F2 R¥urs at RT and
conventi onal technlques Preparaglon (0] I Nmunogenit C
caspd 2ixtas ebrye prioclouehding. thwelb whoeonsidered pesitivetvhen 2t lofluorescent

hy 1% rlr%lrilg%% xeigtgfstédsl '@l} g’?t{ﬁ Eﬁ%%l ltgles rclgtfee %g:g Z']l‘(%IéJSO) calculations
Eiese sfothed wsipuhe Sp@ﬁdanaﬂarbME(SK) AR atdper&iitageo NI calculated

B3 YL oo M B Dl S 015y Ok SHEGH 1D INe e of
Ug%/}iﬂ hiBiorPR1 60. FERS arﬁfﬁﬁsﬁl'tﬁ‘ﬁf)ﬁn irMerGy B &fbateldhar- PReF is superior

. Encapsul ation wt | i posones i s described, for

B B inplo/H danersitested. U. S, Patent 4, 235, 877.
Conjugation of proteins to nacronolecules IS
dlscloseg, for exanple by Likhite, U S. Patent

AMpie g Srea ARUER punogenig| U, S, Patent 4,474, 757.
&0154& Typlcally, the amount of protein in each dose
#168h o demonsgglenmamuaegepisdy of ba Pred antigenc mie¢ vese ipmunized twice

n S

R e WEUS bRl (L TS OB B 05 RPN a Th
tagljovaa korgaibing D. MPInand Q2 Ditel¢20 ofehuman dbueg“AS0TEEXr pered, 0.2
not necessarily nean conpletely protective agai nst
infection; it neans protection agai nst synptons or
di sease, especially severe di sease associated with the
virus. The anount of antigensgan vary dependi ng upon
whi ch specific i munogen is enployed. Generally, it is
expected that each human dose will conprise 1 | GOOmg
of protein, such as fromabout | ng to about | OOy,
for exanple fron1about I Ny to about 50ng, such ‘as

I o g, I o g, o g,




can receive a boost in about 4-12 weeks. For exanpl e,

when adm ni stering an i nmunogeni ¢ conposition
w@owaraeg a PreF antigen to an infant subj eceCT/CA2008/002277

initial and subsequent inocul ations can be

adm ni stered to coincide with other vaccines

adm ni stered during this perjod, [0Q155] The follow n
At agmbyaad 314 iagléaéltt e B 9Pd\%181}e%<1 tlum /190 hppap dose
g@@%néﬁﬁma@Qﬁ&ﬁmﬁﬁ%ﬁ&&&ﬁﬂ&é“wéﬁ¢§§:eX&"D'eS shoul d not

e construed to [imt the invention to the particular

I &ﬂﬁQ% eﬁ%ﬁ &Qﬁﬁ&ﬂ '
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ehiqiigA geainst bot RS WA @nd BS Y defollpwing iganaizatieswitlpprgh antigen.
pepti de domai ns, which are fol ded and assenbl ed

together as a triner _of F2-F1 heterodiners (that is, 3
¢ b Prefclicitynquirgliziag anfibodiesat e, the F protein is

B &b nf SRR et Bid ABIRENA G B i e

sohplpeginideinmalizedes ddsritydsboiaie Exemplite Pooléd sera from

g BRer iR w R L FLR BB § SBER ety ERor FIE Ravagetiom n

DeatelipifiesqR0 py @B Wortrblredfs abithid @RSV Tt dR@D&HY, W kodt AB-RSV
PreF ant] the FO pol ypeptide was npdified to
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of the F proteln as presente y e RSV virus prior
a3 BCnaflortid4 befan dhef msitwe was trdnsfeasd tocké-well flatibettomed plates
follown ahi l.i zisn ion e introdu into
pReelopdl Bekazh A L FA M THE Sk ORs BUR I I8 Sttol
Bppretimatelys? hduird atBi3AQ, 6 C0gdndrefdd, phiviae imcubmsionfoaSetidagt at the
the CGtermn end of the extracellular d [ th
S GRS dRPera e T aiss S WREHRY DS and
datgring calfs el witaonghratbhtal RBPE/inPHSt fol Ehdi! follé&@rby indirect
between the F2 and FI dommins_in the natjve protein

wasupihsteseence {HF Adusingd goat anti RS Yrprimesy aptibedyand mltira?a)é dgG-

H\r('atih{;gggg@ﬁ(jnve enbodi ments (designated PreF VI and
PreF V2), an i nmunol ogically active portion (e.g.,

. . A0. ) oL e ..
AR fOrSi il 0TS SuBSker RS Qo
Fignificie abuteatizing ahyiteddies againdd both (RS Vgtaing iare deteoted GHdra of animals
cells. [0158] A reconbi nant pol ynucl eoti de sequence
Qﬂgﬁﬂ¥ﬁ£wﬁ%p enpl ary PreF antigen was introduced into
host CHO cells for the production of PreF antigen.
Transiently transfected host sgel | s or expanded stable
popul ations conprising the introduced pol ynucl eoti de
sequence were grown in nedi um and under conditions
suitable for growmh at an acceptable scale for the
desired purpose (e.g., as generally described in
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[0159] To recover reconbinant PreF antigen, the cell

culture was centrifuged and the cell culture
waapenmEabant stored at 800C until further use.PEDCA2008/002277

further analysis, two liter aliquots of cell culture

supernatant were diluted 2x with purified water and
i The supernat ant was

2! FAINEY Y L1 .nto a Q Sepharose FF

|on exchange colunn (60 cm), equilibrated in
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gosn tive fractions were pooled. [0161] Foll ow ng
feherthan0.84ueowkanciyeapmpresanpeofagpivaet efipis strangprotogdion against
@g Recentrated and the buffer exchanged into DPBS (pH
.4)using a Vivaspin 20 concentrator unit, 10,000 Da
MACO. The fi nal product was about 13 ml. Protein
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artired Prer
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matri x 1 nteraction and furtﬁer ana

oslisirbased ompg)l motphglagy eftaadrephagay/nianocidese uenmoahlimd:tswplats and
\[velr%ht det erm nation. FIG 2A shows that npre than 65%

pur’(t 'ed FG material is found as high nol ecul ar

Q 100 .
BB o] P3N Brs el it Rt Borkéhdes Do St for
2ithanimal. Rbepresented apigeomierid nidardpep prtug iwithi 9% @infléehck limits.
his trineric formto roportion of 73% in PBS

Biﬁpqeéﬁma%%%lrs shwn i IGr 7 Aemprstias, b easinopbibosre Boterraing o
'f@%ﬁ%mﬁﬂﬁ?&oﬁ%ﬂllﬂr@ driddhARhSe. (Mthednfdfe, these results

reco i nant PreF protein expressed 1h CHO cells Is

fsuﬂgﬂsidheaﬁleasotublmtur‘asf the prdF @ntwnfasrcomp@eﬁmel deéb@"atalye
r|f Pr.eF L1 was i nk
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Hbenﬁmﬁwbh&mmabwﬁk of the protein in phosphate buffer

sol ution and of generating aggregates for conparative

in vivo evaluation with FG prsgtein (see Exanple 7

bel ow). d utaral dehyde crossllnklng is known for

provi di ng a good assessnent of the quaternary

structure of a protein, and is described in

(B| ochem stry, 36 10230- 10239 (1997) Eur. J.
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quantified by absorbance at 280nm and eval uated by SDS
PAGE in denaturing and reducing condition. The

woregooniearye of purified reconbi nant PreF was det PCTCAZ®8/002277
to mgrate as a trinmer in PBS solution. Increasing the
i ncubation tenperature to 23C was required to convert
majority of trimeric protein to high nolecul ar wei ght
§%f§‘|e’é‘§fa1t1@§1g as confirnmed by SDS PAGE. Exanple 4: In
vitro I\Ieutral ization Inhibition by the PreF antigen
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Fol l owi ng fixation for 1 hour vv| t h 1% par af or mal dehyde
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later. [0169] Antigen-specific IgG antibody titers
wer e determ ned on pool ed serum sanpl es by ELISA
according to standard procedures. Briefly, 96-well
plates were coated with purifsred inactivated RSV A,
RSV B and honvol ogous preF protein and i ncubated
overni ght at 4C. Serum sanples were serially diluted
in blocking buffer starting at an initial
concentrat| on of 1: 50 al ong wi th purlfl ed nouse IgG
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as the substrate for HRP. 50m of IMH2SO was added
to each well to stop the reaction. Absorbance val ues
wo o009ezobe wel | were detected at 450 nm wi t h a ROT/€a2008002277
Devi ces m cropl ate reader (Ml ecul ar Devices, USA).
[0170] Representative results detailed in FIGS. 4A and
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ggce ¥ M present in the supernatants was titered by
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(5 m ce/ group) were inmunized twice each with (a) 10
ng gl uteral dehyde-treated preg, (b) 10 ng preF or (c)
10 ng FG wi t hout adjuvant. Mce were challenged wth
RSV A 3 weeks post-boost and bronchoal veol ar | avage
(BAL) was perforned 4 days post challenge. Total
Ieukocyte infiltrat es |n BAL were enuner at ed per nouse
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cells) based on cell norphol ogy of
macr ophages/ nonocyt es, neutrophils, eosinophils and
wo yovpltioye es. [ 0176] Total cell nunbers were neXT/Cpbiosdo2277
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?3?@35%? R ?%Eaiéﬁfdﬂéﬁ%rﬁaa%eawga%cg%ParrrwwmwmTT

caatiegesagt ggecgtt gect gt at ct aaggt cct gcacct gaaggggaagt gaa
caagat caaaagt gct ct
ae@catce@caacaa:a@aca:qgctggdta@tcea@tctaatcca@at:gmgd:attagtgytcccjdcaamcctq
@t&ga@:{ t:'@qygag)acap@tcaccgaagagttctaccagtccacctgctccgccgtgtccaagggctac

é aaetat At ‘é%?@éé‘é?éﬁf f%@éﬂ%g%gqagacaaggﬁae;g ?@8 Caag

acag % % tcaag gatcaagcagg acaa ccgtgaccgaa
ca C ca cccct accaac aca tttet cttceectgcetg tgggc
e e s s

t;g&, t@@-ﬂ;ﬁ:@g%c@ @@% ccgtggtgtccctgtccaacggcgtgtccgtgctgacctccaaggtgctg
acooehflaagtactdaacsicgldtzaciaairgt gaatdptfgiceadtbadCaadBeatc
e gotdaataat aaabgagaagaacaaccggctgctggagatcacecgegagtteteegtgaacgee

aaeﬁgamagrttgamcg@%aa@aatmcewamﬁ taracagemmagracagtasgcct
tgatgtccaacaacgtgcaga cgtgcggcagcagtcectacagcatcatg

%iéégzir@zz %@?gaitcéiﬁf@‘f e PR AU ST e

acgccggctccgtgtccttcttccctctggccgagacctgcaaggtgcag

aeé&d&@§4aebﬁﬂdﬂﬁé§§aa£&aﬂ§£é&6é&ﬁ%@éﬁﬁ%@&ﬂ}&S&E@@@éﬂg@&&ﬂt&&g@@@éﬁicgac
gaa@tgmgmbg@tagcaagatcatgaccagcaagaccgacgtgtcctccagcgtgatcacctcc

ct @qggae@at:@@agg@lcewsadmNa@t;tqpeecaa?aag@eg@aam fRabeptcaag
éﬁ%&tﬁé‘é@‘lae tg%ﬁalcttacgtgtccaataagggcgtggacaccgtgtccgtgggcaacacactgtac

t0 %é?ict HaaT AU AT T A B R A Ao Bk CCTUCaRErT T
g §§c€ %aaa tgcataacgtggaggacaagatcgaaga atccigtccaaaatctaccac

a‘c@@tgﬁ Adaahtadgacdbea3a8Rede G aRYAYELLGOLIRLERBA Lgect

fcct dggagecaddagtGic€tccacttcgaggtygttcaacttegtgecttgetecatetgetecaacaac

aryrcatggoacanscarat Goatagca-cemat addagice giaggaatcatcaagugtace

g.é%atqfft@t(:ﬁé ?g?%eccaagaaggaccacaagcctcagaccacaaagcctaaggaagtgccaacc

gaturgt arcaHa gYg§E Fgacdct gt gt ct gt aggt aacacat tat att
at.gtaagaggcaagaagg

tagnagt et At gt aaaaggt gaaccaat aat aaat tt ct at gacccttagt a

MecCR et eirgatigadtikcbASSONT TEEFYQSTCSAVSKGYLSALRTGWY TSVITTELSNT KENKCNGT

FaKgCakgraak KSeV A QMO A B g BijEanF L L GRC AYSg oS agca ECHVAK T KEALLS
GUEAACEDGHE AR HLAEKNY I DKOLLPIVNKQOSCSISNIETVIEFOOKNNRLLEI TREFSVNAGVTT

Pﬁ%%é“éﬁ% %ﬁ%‘ﬂ ? BEMEERE drepaat W EHEG e A M EAL e ¥ i BRRCWKLA
T g P GG T IR CWY CDNAGS VS FFPLAETCKVOSNRVFCDTMNS LTLPSEVNLCN I DIFNP
attgttatcttaattgctgttggactgctcttatactgtaaggccagaagcaca
ccagt cacact aagaaag 59

at caact gagt ggt at aaat aatattgcatttagtaactaa SEQ I D NO 2

Am no acid sequence of RSV reference F protein

precursor FO Strain A2 GenBank Accession No. AAB86664
NELLILKANAITTILTAVTFCFASGCNITEEFYQSTCSAVSKGNLSALRTGWYT

Il =1 =1 Al 1 7R Il 77 NR 17~



QSNRVFCDTMNSLTLPSEVNLCNVDI FNPKYDCKI MIT'SKTDVSSSVI TSLGAI V
SCYGKTKCTASNKNRG |

WETSBIBZVSNKGVDTVSVENTL YYVNKQECGKSL YVKGEPI PCT/CA2008/002277
| NFYDPLVFPSDEFDASI SQVNEKI NQSLA
FI RKSDELLHNVNAGKSTI NI M TTI1 11'VI

| VI LLSLI AVGLLLYCKARSTPVTL E%’Ii(?é\]!) § l]QT\HQ T%
R V& Vi R % YUSNKG GNTLYYVNK
%&3 éﬁi@%{ I%%@%bb@ét)%&b(g §§ SR Snee R A e vy T ENE
Q@&(QRQNKPPNKPNNDFHFEVFNFVPCSICSNNPTCWAICKRIPNKKPGKKTTTKPTKKPT
AgikenarasaeRAggac caacgcaccgct aagacact agaaaagacct gggac
actctcaatcatttatta

tEcabatccat cgggct t at at aagt t aaat ct t aaat ct at agcacaaat caca

Exegpeaat £k (isoleucine zipper)
5?@&?@(355 %%‘@f%%‘llﬁ% t acagccat cat at t cat agcct cggcaaac

ng&ﬁggcactaaca
@ caaltatacaagal gcaacaggccagat caagaacacaaccccaacat ac
et LAGtCRYGA6€4a6ag-caacgecatcaccaccatect cgecgeegtgaceetgtgettegecage
etdggamicagutiahocaat clagt clgaant d ACattUataaaCAeCAGERtaICty
ggqﬂ}ggqq§agﬁg§a@ggggg$gatcacgatcgagctgagcaacatcaaggagaacaagtgcaacggcacg

g;;:gt% g?ﬁﬁ%éﬁgééé%@%@éé%gfﬁég%ﬂ%@é&%@ﬁé%ﬁ@ﬁ%&g“g

%Eggg%ﬁ% acaacaagttcct ttcectdctgggecgtgggcagecgecgatecgcgage

cac ag tgaacaagatcaa ctgctgagcacg
g@ﬁq CRAAaRd I CoRA ARl Adl Bl Tl
Eﬁédéagidtﬁgﬁﬁ%ﬂﬁéﬂb tcgtgaacaagcagagetgcagcatcagcaacatcgagaccgtgatcegag
aa&ﬂa@t@ﬂa&@&a&b@ﬂh@g@ﬁﬁbﬂ@q;@é&ﬁé&@ﬁg@@&gﬁiafﬂb@tthb@mﬁg@&gﬂg@&QMCgccc
aagﬂxga@ﬁtagqﬁgagqagaaacagcgagctgctcagcctgatcaacgacatgccgatcacgaacgaccag

aa@@@a@@aa@qaméw@e%@a getacamaarascaaerretageasoag
56%%;55%%9& qﬁig%@gctgccgctg acggcgtcatcgacacgccctgetggaagctgcecacacy

gagcaacacgaa caacatct ctgac gtac
ggaégéég Ztcgg&%%%i%gé%é@i op GloF o Gt oFo el ko
gctgccgagcgaggtgaacctgtgcaacatcgacatcttcaacccgaag

B6ARACR6 JORAEL RG8FIag6d L ILCRALRACAGEAAYGRFA € IRRIEI L cgt g
agéﬂﬁgtiﬁﬁaaiqggagﬁictgcacggcgagcaacaagaaccgcggcatcatcaagacgttcagcaacggc
¢9@3§a€4ugaa§9§?@Qﬁ?GQQﬁga@gygazanUzﬁygtqggpéqg?e%ﬁxgt<ﬂ¢e€qn§aéﬂﬂagcag
ge S ng@@gﬁgg@%gfg%pgggcgagccgatcatcaacttctacgacccgctcgtgttcccgagcgac

EeeTe Tﬁ?ﬁ%?:%@ oo Clofe 1oV Torc égé el qcﬁtwtfzﬁaﬂﬁ?% gagagcgac
'2 §a

atctaccacatcgagaacgagatc

gct cacaac
é/s % T%KS‘I(J ¥r2c N;-f{FI SSGLYKLNLKS I gq TLSI LAM

lsﬁﬂ'SlDI Nd:TAl | FI ASANHKVTLT

TAH GRATSE) NFTRTY: TODRQUGIISESNLSEl TSQTTTI LASTTPGVKSNL
QF@@EVKﬂQQNﬁEfEﬁQ@&@@@;caacgccatcaccgccatcctggccgccgtgaccctgtgcttcgcctcc
RPTo PR ERONR PPN DR HE £ NP ESICCSIIPT ONAT CRIS PRIKIPERIGFCCt g

fqﬂagf fﬁﬁéﬁ? gatcaccatcgagctgtccaacatcaaggaaaacaagtgcaacggcacc

JAAGCEG Pa:-mc gt gctg
ég%gﬁ’i{é\ze&% e iﬁgggmkmﬁggg&ﬁi;@% ol &Rt ce
= Pe¥edy Eé;d Dk RE 28 6:d: t 2 thbed-gotdtdectttaat
semteamtmfttBEﬁﬁaagt@lae@ae@tgicma&@dctftﬁgttebﬁatgtgtttaggtgctgcacc
aag@tgt;w&amatmagﬁma@gatmt‘g&amsmgmt@a@t;cg:@cat@aacg

&é%ﬁ§? ggtgctggatctgaagaactacatcgacaagcagctgctgectatcgtga
g%acgl‘:&?%? %

&%f&ég%e&&aw@a AUEL Clo ST - teo o e Jol

gaacgccggcg cctgtg acatgctgaccaactccg
Qgg C catgcctatcaccaacgaccagaaaaaactgatgtccaacaacgtgcaga

%&@Q&%@S&%QQ&% 6OAChOQLARRAGEI G MY L96CRLLIRII AL ctge

aaeafr capggardagadfcccet tgctggaagectgcacacctccecectgtgecaccaccaacaccaagq

qugxacggﬁpatmngacgyac@nwgg¢qgaequugﬁibGEﬁEg@%q;g&gygtggyacenmgctutttct
§ g@%gﬁgaggtgcagtccaaccgggtgttctgcgacaccatgaactccctgaccctgc
ﬁé&iti

aaga
@&ﬁ@%i@éﬁgégﬁ%é Ao G 9. 0 e i e 1 A5
catcaagaccttctccaacggcetgcgactacgtgtccaataa cgt

decatioccs 8 coeG ol 4a0gaa0dt ot gt ace1adandgcoaagit o,
AEAAYM CARPRAPEHGEccct ctggtgttecctteegacgagttegacgactccatcagecaggtga
etgolgiacascagtaaggregtGgtdivesabgiLgancggegt Hl-c6gis@edFaaga
accigweamggtgectgypat ctaccacatecgagaacgagategeecggatcaagaagotgateggegagq
crgmageacracareaeaageayct get gect at cgt gaacaagcagt cct gc
t ccat ct ccaacat cgag
accgtgatcgagttccagcagaagaacaaccggctgctggagatcacccgcgag
ttctccgtgaacgccggc
gtgaccacccctgtgtccacctacatgctgaccaactccgagctgctgtccctg
at caacgacat gcct at c accaacgaccagaaaaaact
gat gt ccaacaacgt gcagat cgt gcggcagcagt cctacagcat cat

D T T oo



ttct ccaacggct gcgact acgt gt ccaat aagggcgt ggacaccgt gt ccgt g
ggcaacacact gt act ac

W@ @aarEsgcaggagggcaagagcct gt acgt gaagggcgagcect BCTAARES/002277
ttctacgaccctctggtg ttccct
t ccgacgagt t cgacgcct ccat cagccaggt gaacgagaagat caaccagt

cetggectteat c
é géﬁ %gﬁ%gqgﬁgggggcataacgtggaggacaagatcgaggagatcctg
3@al ct accacat c
gagaacgagatcgcccggatcaagaagctgatcggcgaggcctgataatctaga
SEQIbDIONG: 6 Am no acid sequence of PreF anal og
RELD| EICENRAIST AL YeAAVTLCFASSONI TEEFYQSTCSAVSKGYLSALRTGWT
BVARTI ELSNI KENKCNGT
EE&Q DKYKSAVTELCLLNCSTPATNNKFLGFLLGVGSAIASG]AVSK
ALLST
NﬁﬁNVSLS SVLTSKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQQKNN
RLLElI TREFSVNAGVTTP
VSTYM_TNSELLSLI NDVPI TNDQKKLMSNNVQ VRQQSYSI MBI | KEEVLAYV
VQLPLYGVI DTPCWKLHT
SPLCTTNTKEGSNI CL TRTDRGAYCDNAGSVSFFPLAETCKVQSNRVFCDTMNS
LTLPSEVNLCNI DI FNPK
YDCKI MTSKTDVSSSVI TSLGAI VSCYGKTKCTASNKNRG
| KTFSNGCDYVSNKGVDTVSVGNTLYYVNKQ
EGKSLYVKGEPI | NFYDPLVFPSDEFDASI SQVNEKI NQSLAFI RKSDEKLHNV
EDKI EEI LSKI YHI ENElI ARI KKLI GEA Seq I D NO 7 Nucl eoti de
sequence encoding PreF_VI optimzed for CHO
aagctt gccaccat ggagct gct gat cct caagaccaacgccat caccgccat c
ct ggccgeccgt gaccct g
tgcttcgectcct cccagaacat caccgaagagtt ct accagt ccacctgetcc
gccgt gt ccaagggct ac
ct gt ccgccct gcggaccggcet ggt acacct ccgt gat caccat cgagcet gt cc
aacat caaagaaaacaag
t gcaacggcaccgacgccaaggt caagct gat caagcaggaact ggacaagt ac
aagagcgccgt gaccgaa
ct ccagct gct gat gcagt ccacccct gccaccaacaacaagaagttt ct gggce
ttcctgctgggegt ggge
t ccgccat cgecct ccggceat cgecgt gagcaaggt gct gcacct ggagggcgag
gt gaacaagat caagagc gccct getgtccaccaacaaggccgt ggt gt
ccct gtccaacggcgt gt ccgt getgacctccaaggt get g
gat ct gaagaact acat cgacaagcagct gct gcct at cgt gaacaagcagt cc
tgctccatctccaacatc
gagaccgt gat cgagtt ccagcagaagaacaaccggct gct ggagat cacccgc
gagtt ct ccgt gaacgcc
ggcgt gaccacccct gt gt ccacct acat gct gacaaact ccgagct gct ct cc
ct gat caacgacat gcct at caccaacgaccaaaaaaagct
gat gt ccaacaacgt gcagat cgt gcggcagcagt cctacagcat catg
agcat cat caaggaagaagt cct ggcct acgt cgt gcagct gect ct gt acggc
gt gat cgacaccccttgc
t ggaagct gcacacct cccccct gt gcaccaccaacaccaaagagggct ccaac
at ct gcct gacccggacc
gaccggggct ggt act gcgacaacgccggct ccgtgtccttcttcect ct ggec
gagacct gcaaggt gcagt ccaaccgggt gt t ct gcgacaccat gaact ccctg
accctgcctt ccgaggt gaacct gt gcaacat cgac
at ctt caaccccaagt acgact gcaagat cat gaccagcaagaccgacgt gt cc
t ccagcgt gat cacct cc
ct gggcgccat cgt gt cct gct acggcaagaccaagt gcaccgcct ccaacaag
aaccggggaat cat caag
accttctccaacggct gcgact acgt gt ccaat aagggcgt ggacaccgt gt cc
gt gggcaacacact gt ac
t acgt gaat aagcaggaaggcaagagcct gt acgt gaagggcgagcct at cat c
aacttctacgaccctctg
gtgttcccttccgacgagttcgacgect ggat cagccaggt caacgagaagat ¢
aaccagtccctggecttc
at ccggaagt ccgacgagaagct gcat aacgt ggaggacaagat cgaagagat c
ct gt ccaaaat ct accac
at cgagaacgagat cgcccggat caagaagct gat cggcgaggct ggcggct ct

I



VELLI LKTNAI TAI LAAVTLCFASSONI TEEFYQSTCSAVSKGYLSALRTGWT
SVI TI ELSNI KENKCNGT
WO2HYKEI7THQEL DKYKSAVTEL QL L MQSTPATNNKKFL G-L L GVGSACEE&R0R/802277
KVLHLEGEVNKI KSALLS
TNKAVVSLSNGVSVLTSKVLDLKNYI DKQLLPI VNKQSCSI SNI ETVI EFQQKN

S@L#EI TREFSVNAGVTT
F TNSELLSLI NDMPI TNDQKKLMSNNVQ VRQQSYSI MBI | KEEVLAY
VWQLPLYGVI DTPCVWKLH

TSPL CIL TNTHEGHh G TRFDRG GRNAGS i S FRNA ERGEvQEMNRNEREE kluble
LTLPSEVNLCNI DI FNP. .

PECHT DT ERSTIJS sauprstech o opeserdtbraaudhaibibredhepisiyisn
DEREMSY GINRL ¥ Yok,
QEGKSLYVKGEPI | NFYDPLVFPSDEFDASI SQVNEKI NQSLAFI RKSDEKLHN
VEDKI EEI LSKI YHI ENE o i .
| ARl K&L Aaeequiinatrsspratpskss i pine R P\ gspsemprsing pseluble

LSRR Kitidh KB BT e pti A KR MR knodfiRtati
P Brdeogty é.réﬁeﬁé_5 \ich KPR RdISe P ° anon
sdepted fma:accat ggaget get gat cct caagaccaacgccat caccgecat ¢
ct ggccg c . . .. e
{gdlt colh PRdRECE o amingeciteeguenseueivne dgieroigRas gipsteaton
gccgt gt domamggct ac
g;ggfgggg@%ﬁ&g@g&&gg%%g%hgﬁ:éﬁ&;&&égatcaccatcgagctgtcc

t 9GAHCIARRESNETH AR peRdrndHaCARGA&IJaact ggacaagt ac
aagggcgccgtgacc aa ) ] ]

ct ddagctaglelegean gfgqgtoe BRecaeing addicef daccnend hdeyadintand ct gggc

tt C(% 9c L0806 9hI9BStitution or afidition of a hydro thilic amino acid in a

t ccgccat cgcct ccggca?cgccg gagcaaggt gé) gcaccrt1 ggagggcgag

gt gaac adgdropliradpenain of the F protein extracellular domain.

gccct get gt ccaccaacaaggccgt ggt gt ccct gt ccaacggegt gt ccgtg
ct gacgt . . . .
gat ot Jad)aae naPR RS auies ol ik e g e slihlsE prsen

polytmlatcompristaamFcdomain and an F; domain of an RSV F protein polypeptide.
gagaccgt gat cgagt t ccagcagaagaacaaccggct gct ggagat cacccgc

gagttct t gaacgcc . . .

9900t Gac PASEORPHRI R, Mtiesn of gy s cbclaimsdch agerelube etleest
oh@mbaifieBAGBMPE §Js the addition of an amino acid sequence comprising a

gt caccaacgaccaaaaaaagct gat gt ccaacaacgt gcagat cgt gcggcag

slgiolageut timesigation gomain.

agcat cat caaggaagaagt cct ggcct acgt cgt gcaget gect ct gt acgge
gt gat § Ja%a ¢écembindft ROPaRieh OLALACS wheRGL®BE heterologous

t gcaccaccaacaccaaagagggct ccaacat ctgcct gacccggacc
H@@@@@@t@g@?@@ﬂ@@@@@gégﬁéé@ébp@6@%gb@@@ncttccctctggcc
gagacct gcaaggt gcag
t ccaag CyGerEombindhiIOR ot Bl 8Py e bEAKiG19E bhpeIRoa 1
aacc;gtgcaacatcgac_ . . . .

domeingnd e Bt demriacghordeiamgring Srigatcsvageaigaccgacgt gt cc
t ccagcgt gat cacct cc

Ct 9998 IGLCRLSEH @) g:gl&%ﬁﬁ%%ﬁ‘@ﬂﬁﬁg PR BAREAIGhFT A852AYE an

aaccggggaat catca

&St 1t protedmpalypsptides gdieteinctherg isoodatin alggaee sitpdmoweso ghegi.clomain

ct . . .
EhOBRF0RPARR 0 vErein e polypotigs SEBPRIRIER M ABRY ¢
adntriatiacdandit pesitibned C-terminal to the F; domain.
gtgttcccttccgacgagttcgacgcct ccat cagccaggt caacgagaagat c

aaccagqt ct cCcttc . . .

at cogaddt CEOTDIERRY. myigsr abayons AbHamsdgh ribgein e BSY
ahtefed @SBMBIS IS & Bimer.
atcgagaacgagatCgcccggatCaagaagctgatcggcgaggctggcggcaag
CagngcagaacaagCCt
CCtaacaagcccaacaacgacttCCaCtBanggtgttcaacttcgtgccttgc
tccatCthtccaacaaC
CCtaCCtgCtgggccatCtgcaagagaatCcccaacaagaagcctggcaagaaa
accaccaccaagcctacc
aagaagCCtaCCttCaagaCCaccaagaaggaccacaagcctCagaccacaaag

ey oy e



QEGKSLYVKGEP! | NFYDPLVFPSDEFDASI SQVNEKI NQSLAFI RKSDEKLHN
VEDKI EEI LSKI YHI ENE

WO 2 MI47H CEACGKQRQNKPPNKPNNDFHFEVFNFVPCSI CSNNPRCIASA 2HiRI02277
PNKKPGKKTTTKPTKKPT FKTTKKDHKPQTTKPKEVPTTK SEQ | D NO
11 Exenplary coil ed-coil (isoleucine zipper)
DI EET oK Xt ENEL AR KK CEAY 359nL B s %, D5 the . domain
B4 1EHRES LAELEAPiEibY SRHATIAR BRER POIFHEPHAE drfeSpsnding 6 &8ind acids
accctgé%cttcgcc

agc | .
a6deaghtie a&f%ra@gd‘ga@g@mrw&@ea@a@e%@@ﬁ@@&wge@c aag
ggct acct gagcgcgcet g
cgcac g ahb StbASHRRAUPT LRk 8£43 008 8HQAIHR PRI ALY IRT
aacaagt gcaacggcacg . . .
gJemgis gampyteg ablget anertian gty & rgyeio aalypertida gergspoitego
HngRARMH 95 A9t4 95hDreference F protein precursor pol pe tic%e (Fg) of SEQ ID
atgcagagcacgccggcgacgaacaé%aag??cc{cg%c¥t3c gcVgoggcdt g
dgragcgcgat cgcgagce
ggcat cgccgt gagcaaggt gct gcacct ggagggcgaggt gaacaagat caag

tccgc t gageac . . .
R R S R L e R g
domgiacoingfiseg an RISACE protein polypeptide corresponding to amino acids 26-105
S RRoRade Ay et geoaat ol SRRRAARCaNARS! duatRal cagcast,
bt R A 3PG PEEOHRE FBG el d H HoRA P S ARBLEIERBEALFHISBRAD
caggcgtgacgacgccc
S{Qj €t acgt acat gct gacgaacagcgagct gct cagcct gat caacgacat g
ccgat cacgaacgaccag

aagaags GRLARFHARRARPI LARE BF 49 HE YEARUEROAY GhaRAYGERSY

at gagcat cat caaggag

galtgen gesetpyted Hmoythg gtogpafjct gccgcet gt acggegt cat cgacacgecc

t gct. ggaagct gcacac . »
agé@cgc@%P&%ﬁ@ﬁ%é%ggggﬂ%§Egég$g&éagcaacatctgcctgacgcgg
acggac c gquipepieakat hybridizes under stringent conditions over substantially its
t { ttett t t t
gegacaacgeqaacaed! AOR LI Choafregnodagacal goaangte,

t gcgacaGEaledadondiiohSas 8 HGIRIGIAIAE RIACHLEL gcaacat ¢
gacat ct t caacccgaag

tacy tact Gawbpaptedst vt dgetdatiessaerargidentiy sBiQ &9 NG:ib.cuueh
agcctcg . . . .

260t got 2CHERAEg bbnorises an amino acid sequence docs ot comespqnd 1 8
aagacgt tnatpdlyacggtng RSV strain.

t gcgact at gt gagcaacaagggcgt ggacact gt gagcgt cggcaacacgct g
tacta adacaagca . . ..
gaggolAad SR PRI R YL Ayiesh SLaR Cys P drimedal? Lrthstsppusiine o
cigagltpgptideccgagcgac

gagt t cgacgcgagcat cagccaagt gaacgagaagat caaccagagcct ggcg
ttcat aada ac . . .
gaganstt g ACRI RN aiesh af By 495 RhdriEs gl 2 hergin hs B2
domain@omPESs @adrdtt &2ids 1-105 of the RSV F protein polypeptide.

gcgcgcat caagaagct gat cggcgaggcgcat cat caccat caccatt ga

TR i I O M i
A6REInGhY tHelIG A6MmbiaGre positioned without an intervening pep27 domain.

t cccagaacat caccgaggagtt ct accagt ccacct gct ccgecgt gt ccaag

ggct acct gt ccgecct g , . .
cggacé@&gﬁgwm@a@e&%%\éﬁ@m atawtang ahelaigsdc Bavheremdhyaa
ABCARPOEE AATHISRMTomain comprises a coiled-coil domain.

gacgccaaggt gaagct gat caagcaggagct ggacaagt acaagagcgecgt g
accgaact ccagct gct g

at gcagt ccacccct gccaccaacaacaagt tt ct gggett cct gct gggegt g
ggct ccgecat cgect cc 63

ggcat cgcecgt gagcaaggt acgt gt cgggacttgtgttccecctttttttaata
aaaagttatatctttaat

gttatatacat atttcct gt at gt gat ccat gt gct t at gact tt gt t t at cat



t cgt gcggcagcagt cct acagcat cat gagcat cat caaggaagaggt gct gg
cct acgt ggt gcagct gc ct ct gt acggegt gat cgacacccctt get

W@ gmagrdIgcacacct cccccct gt gcaccaccaacaccaagg PCT/CA2008/002277
agggct ccaacat ct gcct gacccggaccgaccggggct ggt act gcgacaacg
ccggetccgtgtcettct
AR Gl S e R e A P g

q&hgggaggﬁgggggbghgﬁ@ggﬁgcgacatcttcaaccccaagtacgactgca
agat cat gaccagcaaga ccgacgt gtcct ccagcgt gatcacet ccct

gggcgccat cgt gt ect get acggcaagaccaa acc
cct cchhe 5%{@&@@6@885}’@3@&6& a@ew'gtvgxe @sw&@@a%{ﬂaw
H%&lﬁ%@ﬁl?ﬂ&g HeHnbo acid sequence of SEQ ID NO:11.

acaccgtg ccgtgggcaacacactgtactacgtgaataagcaggagggcaaga
gcct gt ac gaamggcg
agcct &2 tnenttyjhenticer otany gne etdeimsdgkie whgreindhaB gV
gg%ﬁ %BI% &g 398498ne substitution or addition of a dro hilic amino acid ina
gaag t caaccagt ccctggccttcat ccggaag acgagaagct gc
hydmplgibggh)ggﬁcdagaF protein extracellular domain.
t cgaggagat cct gt ccaaaat ct accacat cgagaacgagat cgcccggat ca

No A SRR AR R AR R R i
itz HRIB Icﬁllddl-cﬁi\tﬁgﬁnﬁdf&l& FRARRiISE@atdDuldom&n Fur i n
cl eavage site RKRRW claim 1. A reconbi nant

r espi ry syncyti Vi rus en, cf

o Ubf L TRe Yo BT Bl abTogtad reri  ARBoeihir
dofbihiconiptie thevabstltRRiof b éﬁ@gédh@smlfeﬁﬁ Bﬁb@@f a neutral residue at the
conformati on of the F protein. ombi nant

PRI CArisPRPNdInA {3 Ampigp a%i Pl oizthsv)ferﬁmFgwe@maﬁwrsgr g of SEQ
$songpbe F protein polypeptide, which F protein
pol ypepti de conprises at | east one nodification

selected from (i) an addition of an am no acid

s eq uefédhe Bt antigeroleelaint2d - whaein iy HRB weilddzesilidomain comprises
{I@s‘tﬂi(no{m' ;‘ Pysf?i ﬁﬁll cln%%t t?l]é g?st 1An c%?r%s %gcﬁlﬁ%%rqmmg 2 G8% PISE the

méfelan@g%prsteireprec(urso) (Eb) oS D IIDNO)I. one or nore am no

acids of the pep27 domai n; and (v) at Ieast one

" a. Ry ameBhEtachaY R e Ruerlsr Bk e Rdupplsdgpain s

der@R A dothaindicher eprotelr dxaatellvydaniihgen of claim 1 or
2, wherein the soluble F protein polyeptide conprises

F2 d d of SV,
01 y pd TR acboDARER T eHEET ARy MR gBE A depitone
@6m§1|15’%;ls i addidon WhesRlded k&eiud follo9asd the B@sﬂﬂ?ﬁﬂoﬁbﬁﬁhd@@ to amino

nprises the addition of an am no acid sequence
e@ﬁﬂpﬁ of thg referrrsedt Bp6HGUecurser thet pERQ BAN@vhmi n. 5. The
reconbi nant RSV antigen of claim4, wherein the
het er o 0GR WcotibidaRf R S hhten P4, SvhBeH thé ARAMomain
C-terminal to the Fi_domain. 6. The recomnbi nant RSV
sPmpiseh theraddigign 9’?1%13’6*!16 &llaping the positios pprresppidingie apmino acid 105
@m'réreéﬂ&la&o@m (wxgshspp;@mwcﬁ gvening furin
cl eavage site. u5|o protein anal og
conpri sing an F2 domal n and an F] domain of an RSV F
pr ot ekf Tﬁ@lrgqgemnad@iSW@n af aﬂyeme of lains 10t25) wherein the RSV

%ng% r%prs’lsets Gt lte)g tt Ve subste tul: i0n Or alagmon of a hydrophilic amino acid in the

HRA domain and at least a second substitution or addition of a hydrophilic amino acid in

the HRB domain of the F protein extracellular domain.
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and the Fi domain, and wherein the pol ypeptide further

conprises a heterol ogous trinerization domain
weompnioned C-termnal to the Fi domain. 8. ThRCT/CA2008/002277

reconbi nant RSV antigen of any one of clains 1-7,

wherein the RSV antigen assenbles into a trinmer.9. The

reconpi nant RSV. antjgen of apy one of clains 3-8,

wher 2?% ﬁéecri@lb%ﬁ&%ﬁ?%&%ﬁw o5f 0 Céa@ﬁ%az%wﬁwaﬁheolﬁw

aiiti geP YorhpiNe® hilbddt Bl MNBPAdiEI SIS ESARAGY BbstiRtiGMhACeliminates

aci ds 26-105 of the reference F protein precursor

p Srdenvpgresite posens fin SEayelly seourng H grotepp preeweesbidnant

RSV antigen of any one of clains 3-9 and wherein the

F1 dopgithe fFQURbInARRA atfpes bf 7, RAkrleindhe REVARtiFER Yofiprises an

protein pol ypeptide corresponding to am no aclds

ashomtel adflitivhaletetibe pesubsititiquavthati cimpratas arfardn cleavage site at a
ypept i Fo) of. I 2. 11, The reconbi nant _ .

BEGEFRHs Els Jringacts RaPitbrapcshing SORpBEf AR o cies

d33va36) of artpeH ERRioANcdR@Ypdndidig @ &hito ROHY PEP1G9d@d 133-136 of the

caorrespondi ng to am no acids 26-105 and/ or wherein the

FSICTaRSTE RTOEBTRIFGUERs (Bapo P pO%t-ei n pol ypepti de

corresponding to am no acids 137-516 of the reference

F pr 02®iThe RécOmBINSAIR PO hotieRbf A8 onE 67 clsins IEQ, hiAnMQofuprising a

12. The reconbi nant, RSV antigen of any one of clains

& preteinjobneptiflercqmprEye aminoged positions) 142 1@ d% of emRSYeG protein

%I%eﬂmﬁé.: a) a pol ypeptide conprising SEQ ID NG 6; b)

a pol'ypeptide that hybridi zes under stringent

conditions over substantially its entire length to SEQ
| D NO3% Thapgcembpent e antigen @gﬂm We whermingh¢ ROV astigen is
SQOUE & B rESPgNdi ng to a natural 'y occurring RSV

c) &p

stral n; ypeptide with at | east 95% sequence
i demt i t ya polypSifidelcBmpkixifig SBAITD NGB by 8P@IDINI& 1@;0npr i ses

an .am no aci d sequence. does not .correspond to a o
il sl POOERI e P hies ol Sibgent Sings o sl i
RSV ant icgi@fd 1&gttpialat RAR ofd of SF0) B NO:8 #nd SBQ IIMNO: 10, which
conpri si ng, a signal peptide. 14. The reconbi nant RSV

p

ant i gen PefyPeRtide sprapives an amipg agid perjuengecorEEspondiag o naturally
domai n ¢Q iﬁg°‘ﬁ§V§{}LiH° acids 1-105 of the RSV F

protein polypeptide. 15. The reconbi nant RSV anti gen

of any aelyptptelearithst Bagtd5% dequancmideitiy Fat deasteing o68BQ ID

the F1 gi_n Lthoned wi.thout. an intervening .
pep27 adigeind SEQ 1B LR ivaborlas AmpiyS it Ging g
one of atQieA dbedfot cohiedpehdtotaiRtuRLlyICAIHBORSYV strain.
trimerization domain conprises a coiled-coil

domai . The rec i nant .ang | of claim16, .

ahor et b TR Ee O RS S AR TSR LU 29 T By prtein
ipSIgpeptide BEmBiRPA amih8 acid S REOFpbRdIhg BRI DRI RIs 149
claiml17, erein the isol eucine %loﬁger domai n
Eofr Gt dhesteterrncs i sefeinsparere i SFQILNOYEQ 1 D NO 11,

19. The reconbi nant RSV anti gen of any one of clains

1-18, 3318 @ BmblHant¥RA aitfdel 8ICIZATTY, WhERintthe G%&Ein%gpepﬁde
substitution or addition of a hydrophilic am no aci
COMBrissy amberelds d4USHbeiS S IN NO:4 protein extracel | ul ar
domai n. 20. The reconbi nant RSV antigen of claim19,

wher ei b Y : e

domai E?()];hgtg %cgmé{ protel ?tggﬁgggﬁuﬁgﬁomﬁﬁ Etﬂeggj Ego%#ﬁe
pelypentida apmprizgy/atdenst eperanofio asidisubstitotionshletivd to atriatura#RBccurring

K ed-coil d i.n.co i the substitution.of a .
SR BR0Plcs SRR ARLABTRu ol BoRER MulodllichorPrraention of
pacideienhanced vies dzegteng to am no acid 512 of the
reference F protein precursor (FO) of SEQ ID NO 2.
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22. The RSV antigen of claim?21, wherein the HRB
coil ed-coil domain conprises a substitution of |ysine

w0 o0090eTeé ne at the position correspondi ng to BEI/082008/002277
acid 512 of the reference F protein precursor (FO0) of
SEQ I D NO 2. 23. The reconbi nant RSV antigen of claim
19, rein the, hydrqphobic main is the HRA donmajn .
of t ﬁvgf Ay feép@i%wa%tﬁsr\ée@gmp ﬁélaloi%awh‘?relzzth? eppanced viral disease
[SGCANERA BATvdRRY vAHRh iSRS WP hntigeR i RdArhistR& {63 fibjelin AR Absence
domai n conprises the addition of a charged residue
pbadie¥gihg t he position corresponding to amino acid 105
of the reference F protein precursor (FO) of SEQID
NG 2. 325 he IRBmbREAMTV iR CIAR 1305 Rertfn (i Aol i
wherein t he HRA domain c ﬁ'pr i ses The %rgéllttél gdr?gggé%hanced viral
disedspés iedickdur prgvented whss ithe R§V ewsiger spdmifiistered t alminmen subject.
acid 105 of the reference F protein precursor (Fo) of

SEQ | . i S i.ge . .
one ot e eoAbipad &Y BERIRLATH il BEG ol Bhypsprce
avmpréses b subsfitutist ofSaspabdihelby aiminy atpddiiéd 11 ®A9BA) of the G
hygtophilic amno acid in the HRA domain and at | east
B'%B%ond substitution or addition of a hydrophilic

amno acid in the HRB domain of the F protein

ext r agIThy keomBinani RS R dntighh 6f 419 ©a8bf ¢lainis cRBY 198, fg@er

of any onge of clains 1-26, wherein the RSV antigen
COPPHSIREAIBKET | east one amino acid addition, deletion

or substitution that elimnates a furin cleavage site

pr esess, Tho rétoMBIindAER SV aftizehl bf A&im 3 0 WRbRINthPHREHEHHrises the
(Fo). 28. The reconbi nant” RSV anti gen of 27, wherein
amanorasid ssaneneeHGeonpri ses an anino acid addition,

del etion or substitutional that elimnates a furin

¢l cavoglane iBnbinaft AP bitlglh of QLR URALRINE Bri@PLdibrises the
acids 105-109, a position corresponding to amno acids
apno1agRl segeneg GESOKHISHEIS-t i ons correspondi ng to am no
acids 105-109 and 133-136 of the reference F protein
precu : -

Bt e top el Ban Y babhhfoaifbso, MR he e Bl rom
the@roupotf @imnqeeid/emncebeconsstingios:i (G amhGOS GGSIGHS.

positions 149 to 229 of an RSV G protein pol ypepti de.

30. T onbhi nant V. antigen of gl.aim,2 erejn .
Do riy ThERERRIAR R Ry P ot AL 5o, pHOSITAEF protein
polypgyeide celeesparapiin seiqighcSohd RSWA BorgystrdimQ | D NO 10;

b) a pol ypeptide that hybridi zes under stringent

condi tions over. su ntially its eptire length to .
onat YR st EbiaateR et o amrcobe 6 Sms 2ot - Jtrets ihe F protein
polypéptiat RatheEMRTiseRSpovhistidine@agdCi d sequence

corresponding to a naturally occurring RSV strain; c)

a pol tide with | east 95% sequence .identity to

2t 1 eks tef%_s ﬁ@owﬂwﬁw@o A Oszefu AR Bheri hpRSY
B é8 REMApIRE a ﬁﬁﬂﬂ:}ﬁér&bego]?pepﬁﬂésn o acid sequence does not
correspond to a naturally occurring RSV strain. 31.

The E? qnbinan . RSV antigen of claim29 aor 30, wherein

t he ‘gr o é?CHm%WV&%Y pnjiger ahaswione of elaims 4o Wheretn the RSV

5@8&3@&%]%Q§5ﬁ§ﬁaﬂgb8%?&ﬁdéﬂinO acid positions 149 to

229 of tﬁe ref erence protei n sequence of SEQ I D

NO 4. 32. The reconbi nant, RSV anti gen of claim 31,

wher efh AHEINEINGEHNGGImPesiign egrrprisingdbmiseomlinany RSN@ntigen of any
' 9, .of 4 . i.ngnt RSV

B S A2 e gl By pechlonsd Baért SRR BRT

pol ypepti de conprises at |east one am no acid

substitution relative to a naturally occurring RSV

pol ypepti de, which am no acid substitution correl ates

with reduction or preventionggf vaccine enhanced viral

di sease. 34. The reconbi nant RSV antigen of claim 33,

wherei n the enhanced viral disease



Is reduced or prevented when the RSV antigen is
adm nistered to a subject in the absence of adjuvant.

W@ 20090596 econbi nant RSV anti gen of claim 33, MECARNS/002277
t he vacci ne enhanced viral disease is reduced or
prevented when the RSV antigen is admnistered to a
human subj ect. 36. The reconbi nant RSV anti gen of .
cl ai nf@3he jrmpeegsnic samppsitionaiiclaim A \Wsprin He Catsigier exeipient
RorpiAst h bised,0n of asparagi ne by al ani ne at position
191 (Nl 9 1A) of the G protein. 37. The reconbi nant
RSV anti gen of any one of clains claim1-36, further
conpr f"éﬂ%@ igmupggenic compositiieof clagn AH ordh furthercampprisggmn
Qﬁu%h@i”‘37’ wherein the linker conprises the am no
T sequence GG 39. The reconbi nant RSV antigen of
claim 38, wherein the |inker conprises the amno acid
sequef® dheE8BE8@EsIc catpositmn of gloni7 neereiRBY adjuyvang ehcitsfa Thl
ﬁé@dﬂﬁ%&w@@ﬁ&%@n the linker is selected fromthe
group of amno aci d sequences consisting of: GG and
GGSGGSGEES. 41. The reconbi nant RSV antigen of any one
of cl 49.rMke ImMnogehie rcempoditivn df cjaim #8) whepsh theapjuvale comprises at

orrespends, | ence.to the RSV A Long strain. 42.
e FRBE rMeF R SARH tdatep pilapr i Afme e 141,
wherein the F protein polypeptide further conprises a

pol yhb&tThdiimeuhe@nic4dmpdsiton cf¢lairh U9 asierdibihe atfulv g Boprises an
aﬂy one of clains 1-42, wherein the RSV antigen
COHBMRLEEEMYISION i mer of pol ypeptides. 44. The

reconbi nant RSV antigen of any one of clains 1-43,
wher ek Thia émRaNog@hicicBRPoFRINUTICRAR 49 of 50, Wkere® the oil-in-water

pol ypepti des. 45. An inmunogeni ¢ conposition
EBNTNSomgrissa tpe@bonbi nant RSV anti gen of any one of
clains 1-44, and a pharmaceutically acceptable carrier

or exeh AR Hhmifogedid@omPB: € ofeQITRAHS 4081 Hirtileh Boprising
45, wherein the Tarrier or excliplent conprises a

BRF¥MEE. 47. The i nmmunogeni ¢ conposition of claim45 or
46, further conprising an adjuvant. 48. The

i mun .G it E Cleaj : ' .

ac uvo e B e ontor ot 44, B Blcah Uy compries
BPAMRbgeni ¢ conposi tion of claim48, wherein the

adj uvant conprises at |east one of: 3D MPL, QS21, an

i1 -i 0. wat e | si ad Al : ' '
comoSt P Tra-H el B3 s RAES S

conprises an oil-in-water enulsion. 51. The
i mrun 6y die immunggesictcompogifionodfalaim 49, farthds @omptidnigeQB2 1. he
oi |l -in-water enul sion conprises a tocol. 52. The

I mun [ omposi tion of any one.of, cl.ai 49-51
furt nap s s ARl s e hor i 3s N sig T na o521
arzripadipbsonmal fifrmaladonn 49, wherein the adj uvant

conprises 3D-MPL. 54. The i nmunogeni ¢ conposition of

cl ai further conprising um .55,  The i nageni c
conposl sy Ren AP TR £ AE 3% SHSs S poteRg i
Fhiebleforahganirgionadpasdnateon of cl ai m 55, wherein the
3D-MPL and @QS21 are in a |iposomal fornulation.

58. The immunogenic composition of any one of claim 45-57, wherein the

immunogenic composition reduces or prevents infection with Respiratory Syncytial Virus
(RSV).
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57. The inmunogeni c conposition of claim47 or 48,

wherein the adjuvant is suitable for admnistration to
w@20enrmade. 58. The i nmunogeni ¢ conposi ti on of PEMZA2N08/002277

of claim45-57, wherein the inmmunogeni c conposition

reduces or prevents infection with Respiratory

Syncyt | Virus (RSV).59.  The i mun ni nposi.tion

of an§¢-31ﬁs Halrﬂula?g%%ca@wowgé%w iRl %ﬁégo‘@@ﬁ?le the
GARBASPehic @ImpOIHHEERES RIRMRNA 8 pAthBREHRAI re@be! following infecti
respgkflgse f ol Fovvi ng i nfsectpi?ééﬁ Wi tph RS%. Gr?)#bTheo owing ffection
[ eni ¢ conposition of any one of clains 45-59,
wherei n when the immunogeni c conmposition conprises the

r €COmgY, AR imMaNogehicicBRPosPonTUnP Bk dlclatthe4 9789, Ivhefid When the

i munogeni ¢ conposition further conprises a G protein )
pomppegsnic ¢empeitun compiysesriheaetonbinani 8SYegtigeneé any one of claims

! . . : . 1o of an. .
S G BRI DB 0 RGOS 0P8 Lorsn
an aposi dcidosaquehcedortesponbing whatniao acid pesitonsné® & 229 of an RSV G
50I¥Ee tide conprises an am no acid sequence
BYFRENSRPIAY to anino acid positions 128-229 of an

RSV G protein pol ypeptide. 62. The inmunogenic
conpo6i.tThe imelinededic FomPositionE claih 60 Silitrdi the G profirepdlypeptide
pol ypepti de, conpri ses an am ng aci d sequence,.
&%mflg%ea%amwg apig SEAHCAGS CQEEWPORYES {0 3510 audpesyiops 4285229 of an
Rer 6 SERERPEEp&PRE Ot €i n sequence of SEQ ID NG 4. 63.
The i munogeni ¢ conposition of claim®62, wherein the G
protei n pol ypeptide conprises am no acids 149-229 of
SEQ | 62-Nde anmgrogerisompedifinngiglaim 68 apok ivhiersin the Gairefieim

.CO
BRyPlptap o MOREL T hil oo BE R e o RS URAD, oy O JRY pRns 140
@229 aflthoreteranae Gi proteRSequeodeyfSEQ MENOwWhi ch ami no aci d
substitution correlates with reduction or prevention

of vaggi .enhanced viral..di se.~65. The | ogeni c .
compogtt BBl Vst i p et e FRRREepiae
pomptiephinit® acidsP49-22BofSHQID Nloehgt h G protein

pol ypeptide or a fusion protein conprising at |east a

porti f.a G protein pol L d 6 he. .

P S R mHBs e P BRCSI LR R 80 of St the Gepgotein
fpblybétRtide eOMPHides htlBastibnel ARG acdsubsEtBiidrl reRAVe RNtdadRdlyYccurring
a pat hogeni c organi smother than RSV. 67. The. )
m‘im&:g@am »Hieh 3u1ing a5kl wbstiwtignpopelategith agdyctiqneor prevention of
Ls@ste ARshcafldidiiaeeak antigen is of a virus other than

RSV. 68. The i mmunogeni ¢ conposition of claim67,

wherein the virus is selected fromhepatitis B virus
( HBV) 65.pdeamnmunegeniccomppsiton ficigim 6 of 64 wherein the & protein

. | . .
oPypHTRE Bobisizn fulog ] O BRHRRREAILE of PRRRR bl Binpriing
iatlesst h pottied of a Grprotdinglotyipeptide, t et anus, pertussi s,
Haenophi | us i nfl uenzae, and Pneunobcoccus. 70. A
r econpj . ' i1 d.c [ SLN I l.eatide ..
sequont e mBRECELS B GR R s bR BB ERE (Gl ffmprsine
anlgasb nee afditiinal antigdn of4. pathbgenlh@ gareeo oihemndmt RevC| ei ¢
acid of claim70, wherein the polynucl eoti de sequence
t hat des the RSV anti.gen is.codon optim zed for .. .
xpr e84 5 TRRUBSRSBE SoPBtP GRS Bt b. Whas it i af e of addiional
antighiisofovitus etheetanRSvant nucl eic acid of claim 70 or
71. 73. The vector of claim 72, wherein the vector
conprises a prokaryotic or eukaryotic expression
vector. 74. A host cell conprising the nucleic acid of
claim70 or 7 1 or the vector of claim
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72 or 73. 75. The host cell of claim 74, wherein the

host cell is selected fromthe group of: bacteri al
w@eibs79Tdcsect cells and mammual i an cells. 76. PEI/CA2008/002277

I mmunogeni ¢ conposition conprising the nucleic acid of

claim70 or 71, and a pharmaceutically acceptabl e

i , ipient. 77. . Th f the RSV, '
of | a3 IBFuBIEsT fRsomPasia oL A otlsran 6 MiubE SEFdFhrom
H€batifis B virub (H}I’,*\ﬁﬁ p@rlfaﬁﬂﬁérﬁﬁ Rl @IV R poRSAieERNhREa virus .
I NTec

treating an RS tion. 78. The use of the RSV

antigen or nucleic acid of claim76, wherein the .
medi cANERE INEUBRAFNISICOMBPLEPNFQS Claim 80 pifiepdR the gt least one additional
ERRTE PERLGTohY hhBeks Wafl, YO HEEHM flkerbue, and
Reepracatasy Syncytial Virus (RSV), the nethod

conprising: adm nistering to a subject a conposition

conpr p§i . i t . ' f .

CoP 15 R bS8 AL AL KA Ryl By oot
die re¢ombimahDRBY .aiifigen i anyn@ielvddlanhs LHAI m 79, wherein

adm ni stering the conposition conprising the RSV

antig licits.an i ne. on ecific for R

it hodt: et prgR PR G LERBERPG, MR e olyPheitoie
FéaMendgkhat EhedeEthd RS Vaintigénak tadod ogﬁm&@d foMaepredsiontif @ selected
i mune response conprises a Thl biased inmune

hegtsethse. 82. The nethod of any one of clains 79-81,
wherei n the i mmune response conprises a protective
| MUNe? resReTembAshg he fEeABinaht ML CRIE 90 beT.
with a RSV and/or reduces or prevents a pathol ogi cal
response _fol | ow n?,i nfection with a RSV. 83. The .
met hod3-ofhe yastorgfelain 721 whetein thy.vgotor comrisesa Rrpkar¥Qiisios ct
loBkdty dHRPresiiN RElr. 84. The method of any one of
claims 79-83, conprising adnministering the conposition
conprising the RSV antigen conprises admnistering via
an i nt'#ahaedrell epmpsising the npgleicrasidrd ¢lagn 76y 7 bergheyector of claim
ghalH% 79-83, conprising admnistering the conposition
conpri'sing the RSV antigen conprises administering via
an intranmuscul ar route. 86. The reconbi nant RSV
ant i géh ok hastyeelbnclaim 7, ahemsinlthelidosoeellt ik selécvad fromg trigeoup of:
??gggro?itﬁ on Oft"r‘ﬁgy (gne of ..cl aiums 45-69 for use in

& RS Byee P Wa}}%fc RSV ant i gen of any one
of clainms 1-44 or the inmunogeni c conposition of any
one of6.CArainirsundgeri® cdmypositios comprisiny thenudddic adidef dlamt 70adr 71,

E\;I?(Y a %ﬁfrgl%(lze%gigglydalcge%taa%ﬁesc'arrier or excipient.

77. The use of the RSV antigen of any one of claims 1-44 or the nucleic acid of

claim 70 or 71 in the preparation of a medicament for treating an RSV infection.

78. The use of the RSV antigen or nucleic acid of claim 76, wherein the

medicament is administered for the purpose of prophylactically treating an RSV infection.

79. A method for eliciting an immune response against Respiratory Syncytial Virus
(RSV), the method comprising:

administering to a subject a composition comprising the recombinant RSV antigen

of any one of claims 1-44 or the immunogenic composition of any one of claims45-69.
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80. The method of claim 79, wherein administering the composition comprising
the RSV antigen elicits an immune response specific for RSV without enhancing viral

disease following contact with RSV.

81. The method of claim 79 or 80, wherein the immune response comprises a Thl

biased immune response.

82. The method of any one of claims 79-81, wherein the immune response
comprises a protective immune response that reduces or prevents infection with a RSV

and/or reduces or prevents a pathological response following infection with a RSV.

83. The method of any one of claims 79-82, wherein the subject is a human

subject.

84. The method of any one of claims 79-83, comprising administering the

composition comprising the RSV antigen comprises administering via an intranasal route.

85. The method of any one of claims 79-83, comprising administering the
composition comprising the RSV antigen comprises administering via an intramuscular

route.

86. The recombinant RSV antigen of any one of claims 1-44 or the immunogenic

composition of any one of claims 45-69 for use in medicine.

87. The recombinant RSV antigen of any one of claims 1-44 or the immunogenic
composition of any one of claims 45-69 for the prevention or treatment of RSV-associated

diseases.
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