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COVPOSI TI ONS COMPRI SI NG LI POSOVES, AN ANTI GEN, A

POLYNUCLEOTI DE AND A CARRI ER COVPRI SI NG A CONTI NUOUS
WERWSH46383 A HYDROPHOBI C SUBSTANCE CROSS- REFERENCECAE»09/000692

RELATED APPLI CATI ONS Thi s application clains the

benefit of and priority fromUnited States Provisional
CORMPOBITIONS cCOMPRIBING LIBASOMES) AN ANTIGEN A P@L&NUCLEOTlDE

2008. FIELD OF THE | NVENTI ON The present a pli cat

ANDPA EARRIRBSEPMPBRINGAGANTING QUSBHARED M’AHBP&&PB'C

a polyl: C pol ynucl eoti dguH¥rANGarri er conprising a

conti nuous phase of a hydrophobi c substance, and their

use. BACKGRQJND OF THE I NVENTI O\l Conventl onal vacci nes

may conpr iGROS$-RI APPLACATIONS

pharmaceutical ly accept abl e carrier. It is known that
Th@aﬂ&llc&rb(;l AAMENNE b@ﬁlifl't gmear{myrlolﬁ%l et Unite @ StaR8% %HMEF Patent

I's al so known t osones nmay be usef ul
APRMQ@*&”H!D &IA5948i fdﬂ%%%‘?eg PPl i cants' issued US pat ent
6, 793, 923). However, to Applicants' know edge, the art
does not teach or sp;gggsm: TREMNVERTIGN antigen, a
pol yl : C pol ynucl eotTde, TTposones and a hydrophobic
carrier in a vaccine conposition. SUVWARY OF THE
| NVENTI d@epefﬁwéaﬁplscaH@N/@el%wwe%%twﬁéempﬁaﬂg Yposomes, an

ant@@ﬁ@ﬁél?l‘@?o@mdtlaé REd %Q:aﬁffétr 8@ PrisiRg Bebitinueus phase of a
I'ynuc i posones and a carrier conprising a

hydgenhobis sebstapsmaad d1eiiSey dr ophobi ¢ subst ance nay
provide surprisingly higher antibody titers and a
hi gher percent agacKGROUNDIORPTHE INBIRMGNCD8+ T cell s
than either conventTonal vaccine conmpositions
cont ai ni ng pol yl : C pol ynucl eoti des i n_an aqueous
carrier, @}veewgaqq'r&%n%fo%@m@?ﬁ@ figery @H@&Juvant and a

phé?bhgéémle&@' dccptable@arnd it & kR thath PAARE polfe eS8 haf be
In one aspect, the invention provides a composition

usefid #p BN Sdiptyant él) is gisodmnerg dat Ichbgonpqsw%%gseﬂeld? vaccine
corfsition$-(dR8! AUME RO Ldstled LRYYhisrdo, AD3xspia) RbwERFPDIo! Aipliarts’

cont i nuous phase of a hydrophobi ¢ substance.

knoyrsiggethe asipdaes not feach ﬁvwgieétrpomtwn@ as aptigas; ﬂ@e'yf br

polﬂﬁ)ﬂe@gd@ iIEOLBRSY 4P &@é%b@ééﬁ@é’f ic AVRELiSd &gnposmon
nmbi ni ng, 1 n any order (a) an antigen; (Db)

Ilposomes (c) a polyl:C polynucleotide: and (d) a
carrier conpri si éﬁ&ﬁi@@ﬁi&%@&ﬂ a hydr ophobi c
substance. In an enbodi ment, the antigen is

encapsul AbSidahtd hbREnbl BREOVERE thafa 3BmBBRIASH BB Abrisidgéh antigen,

CYI C pol ynuc| eotide is encapsul ated in the
a ponI ponnucleohde liposomes and a carrier comprising a continuous phase of a

hydrophobic substance may provide surprisingly higher antibody titers and a higher
percentage of activated or memory CD8+ T cells than either conventional vaccine
compositions containing polyl:C polynucleotides in an aqueous carrier, or compositions

comprising liposomes, a hydrophobic carrier and an alum adjuvant.

Accordingly, in one aspect, the invention provides a composition
comprising: (a) an antigen; (b) liposomes; (¢) a polyl.C polynucleotide; and (d) a carrier

comprising a continuous phase of a hydrophobic substance.

In another aspect, the invention provides a method for making a
composition, said method comprising combining, in any order: (a) an antigen; (b)

liposomes; (c) a polyl:C polynucleotide; and (d) a carrier comprising a continuous phase
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| i posonmes. I n another aspect, the invention provides a
conposition prepared according to the nethods
walemonidsesl above. | n anot her aspect, the invenPCDOA2009/000692
provi des a nethod conprising adm nistering a
conposi tion as described above to a subject. In an
of ae?%%hgﬁegubété‘r%eﬁqﬁ BRI ddFR RO dnfideh is BALHDSOGtedNn the
anti1 body response or cell-nmediated I'mmune response to
lipogareesariniageamiadineent, e okt €. PotunHeleotifgye epeansHtgiathe es
lipo¥mdd1e present invention w |l become apparent to those
of ordinary skill in the art upon review of the
foll owi ng description of specific enbodi ments of the
i nvent i dA anpthebaghgst thedRvention PEdYidesEcenmasifion grepared
accér‘dgﬁr@%e fREinEEs Q&@B&E’Zb&! OF THE FI GURES In the
res, which illTustrate enbodi nents of the invention
by way of exanple only: Figure 1 is a graph show ng
t he resun@solper FeRest, Hi invantion pravides agnethpd cemprsiee
adn{lﬁk\%n% al:gpn §t|c§r95§ Qéﬁrlb@ Qme%o@&lﬁje\éﬁrlﬁ a\ﬁ%d&lﬁﬁ@rﬁ the
mcr gramrHA and 4 m crograns in a 30
methpd is mﬁ%\odd@fseducmgﬁn mt@edhwaomsepwwﬁ@feqﬁie%mwne response
er vaccine (Vaccine B, the
totﬁb’nﬁﬁeﬂﬂ'p&h‘é S%BJ%H 2 mce were treated W|th Vacci ne A
corrprl sing 1 mcrogramrHA and 60 mcrograns alumin a
30 micrdP P@@Smé§@n6ffe$tpfi§é§6f’f@/P@%ﬁwnvﬁy@wﬂéﬁwﬂe apparent
to tI%Erdf Bfdid Y gpt”l f‘?"ltthQ rért RYRictv Bf hE f%%gvﬂéegﬂ%?ﬁ# sPedift
m crogram r HA m crograns al um
embﬁd@nmts pfafmedm)@@tm Incc@munémorwumhe%@wn@anymﬁw&s
i mmune responses were neasured by ELI SA as descri bed
herein. For easRier GESORIPTIONOITHENMMGURESLO val ues of
the endpoint antibody titers were averaged and
standard devi ations cal cul ated for each tinme point.
val ues Veihe fmr@mM@ec@dllmwgemb@"@@ma@ﬁthewm\te@g@n by way of
exafipfs fy:2 is a graph showing the results of vaccination
Tptvvo groups of mce (n=9 or 10) as follows: Goup 1
m ce were vaccinated with 1 mcrogramrHA and 4
m cr ogr dituEsol 12 eraph shovgng Fﬂedle%ll‘"g of vagrdation of Hieg@yrs of

mlcé‘%n—@ ol 12988 FEbwR OGMup @ mi&EWe‘P@Ué&ir%té‘o@KnﬁH EiMB§ah A and
(Vaccine B, the invention). G oup m ce were Treated

4 migregsarns ek G gh ar%prmwoé\teadqsqﬁoanwgﬁear?é Fpogemel priv:Cio
hydFAghbBik ichfler JaShevacans BofheF?rWeY\tha@bﬂ‘ﬁz D hele treaotled with

| mune responses were neasured by 'ELI SA as describ
Vachigedt eprmyisingat miare@sammeiit angraSupicradiams alymLio a3 opcsoliggr dose

of Ilb&% g.ﬁ’rﬁ/rh‘&/d%?hbﬂegé'm%f fo §laﬁ@{ eGR\BrAdRd v@?@vaccmated with 1
andard devi a nt P

I ons cal cul at for each tinme
mlcmgraj@gH,e\,@n@ 60 amiengpEanesial Ui neg 3@ jydcroliter dose of control alum vaccine.

Humoral immune responses were measured by ELISA as described herein. For each
treatment group, the log10 values of the endpoint antibody titers were averaged and
standard deviations calculated for each time point. P values were calculated using the
student T test.

Figure 2 is a graph showing the results of vaccination of two groups of
mice (n=9 or 10) as follows: Group 1 mice were vaccinated with 1 microgram rHA and
4 micrograms polyl:C in a 30 microliter dose formulated as a liposome/ polyl:C/
hydrophobic carrier vaccine (Vaccine B, the invention). Group 2 mice were treated with 1

microgram rHA and 4 micrograms polyl:C per 30 microliter dose of control polyl:C
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student T test Figure 3 is a graph showing the results
of vaccination of two groups of mce (n=8 or 9) as
wo odobowes23r oup 1 mice were vaccinated with a sP@miCa2009/000692
dose of 1 mcrogramrHA and 10 micrograns polyl Cin a
50 mcroliter dose fornulated as a | yophi hzed

vactih®ORIgR®fal RAmYihe gspbﬁﬁs%@méésﬁ%rdyeﬂ'ugﬁ%g'd@@crlbed herein. For
(Vaccine C, the invention) (@ bm ce were treated
P

eaCWt'?Ht”le’ﬁﬁth@gFEﬁWmN% Oi@i? kil aRihody fitehs pere ggraged and
star¥afd @dVidtRhs arRBlIafid 6O dchAIMmebaim \ragdhiditnerdl caRUMBIEUsIng the
boosted 2 1 days post-vacci nati on Hunoral i nmmune
studest hdedes were nmeasured by ELISA as described herein
For each treatnent group, the 10gl0 values of the

endpoi ntrigatd PREVgraph QH&MP@[H% rey@fs&gadc@m.oatoama@@ups of
devi ati ons cal culated for each ti meg(s)m nt Fi 4

mice g @ aghellowsHaroum: | Wisgyvare yperrated with pSNo fose of

1 m\@&&érﬂ@HV\%de RicFddfarA@ bbiged if #50idbRer a&eao.lnhmé@ ragla
oil carrier vaccine Two grou mce (n=9

d
lyonwllzg@)lp%@fr@/ palezb%fatdéfapf@gwfcam%\xscm&@cwnﬁqcc éwev\l/@v@tlon)
Gro\éafz%.eé%sﬂe %étEd Mmmewg?gm vmaﬁadoé mnrsgr%a{saerr@n re)@k %0
Cin a mcroliter dosé fornulated as a | i posone/
micgpdtey dogy ofsamirelHepivaceae: rmies W@ea:m%éed(aﬂawsmstavaqcrﬁ@tlon
Hurh SY4ER Y re S SH4Rs %/eF@ FEa¥RES by Eﬁfﬁﬁ@gs H‘ééchbé/@ﬁ&‘efﬂ\e Fdr edch
m crogram r and m crograis alumin a
treamwgmtcgrwreﬁh@l@géo WUGPS ¢k ARdpoint @ﬁf‘bq{iyd'ﬁ%f EN\@IE’# averaged and
I nses were neasured by
st BB o B T oat ment g oup,
the 1og 10 val ues of the endpoint antibody titers were
aver agediguee 4t Bpftricad aaliA poRedy spnenaee@liowng uaegination
witH r'HﬂEarR@'thfor%uYa?édJﬁ\Sa N&%Sm@%cﬁwlcﬁtoﬁ@aﬁﬂ@r OQccirTée THGe0bs of
test "Figure 5 Enhanced anti-rHA anti body responses
mice émﬂm W Wese vagsiiatashasfotiows: IGaoem i i’Tg“equ‘Pr@rWGP'a@téd With 1
mmtdg?@rﬁ ‘(Pl':m/anHQlI MicrdgrarRd bolGRE i £80 Yrﬁ&ﬁht@xedc;g‘éci*of%lﬂé{@@ an

wer e vacci nated as lows G o %
hporwrﬁ@/ o &/ W@r@p l@@armprt\racynm(wWa%thmvaﬁ@na roup 2 mice

wer@t@a%@rva{rﬁvmkw/\ Q r‘nﬁréb ﬁﬁ rﬁhqneldotrﬁerog%ﬁs L9RTH 3 E icroliter

i posome/ poly drophobi c carrier vaccine
dose\saébma@@eBalum éyqirﬁp@mw earjiecioBuationy kumeel ignuyneaesrpnses

weﬁé"rﬁébs?:r%@etﬂy géﬂ@srdé'écr?d%@orﬁ rdTh. C?f?rgéa%ﬁ‘ire%%éﬂt q r%beﬁ]qugm

m crol i ose of contr pol y[' C vaccl ne
valiesrmithe ensippinh setibog titersrwaraavetadey apdistmdard devationp edlculated

for Q%!he(en dg ht. qﬁ%]ué{)\ﬁ%g@:émula%oo&@ng RS 1l RA1P té’s"{" ues of

ol nt anti titers were averaged and
standard devi ations cal cul ated for each tine point P
val ues vidgurech| Edhanced aptyidy aptkodyresponsestiollewipgivgegiration

wittPrHRD BRIy R forftidiad i %bﬂ@ﬂﬂo%l@%‘ﬂ '&%ﬁ%r QLM R groups of

vaccination wth rHA anti ornmulated In a
mice yRTthPhi R vere yressiatgd i’foﬂOWWSC/ Group 10gice were yagsiatrd wiglh 1
microgram rHA and 4 micrograms polyl:C in a 30 microliter dose formulated as a
liposome/ polyl:C/ hydrophobic carrier vaccine (Vaccine B, the invention). Group 2 mice
were treated with 1 microgram rHA and 4 micrograms polyl:C per 30 microliter dose of
control polyl:C vaccine. Humoral immune responses were measured by ELISA as
described herein. For each treatment group, the 1og10 values of the endpoint antibody
titers were averaged and standard deviations calculated for each time point. P values

were calculated using the student T test.
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groups of mce (n=9 or 10) were imuni zed as foll ows

Goup 1 mce were vaccinated with a single dose of 1 5
worc@pagisans rHA and 12 5 micrograns polyl C i nPer/682009/000692

mcroliter dose formulated as a | yophi hzed |i posone/

polyl C hydrophobic carrier vaccine (Vaccine D, the

i nvent i Gigufd @ UPnHandb§ Sntivei e ahﬂ'tﬁb@?@é&ﬁ&hé& ﬂ;llcﬁmng vaccination
m crograns rHA and 100 m crograns al um

withyiéy 1tigeR forawiatein lyer'iized élP?ﬁﬂm\Fé@eEVHEP OIIﬁ%@e%@F@ne Two
mtrﬁge GR-9URY19) Cv\é@eihnﬂ)mzlé‘é%sf&lﬂﬁ\i‘sl @olen nhibéWerd vaccmated

nmune responses were neasured ELI SA as describ
W'”h%ﬁ'ég'ﬁ AP OB RBIMIEIOGEATTRAA a?cbm?pfi ”i"l’f@grlaﬁtj;lpody P e0 @fcro"ter
dosk h&nﬁfﬁié@b?h Iy%‘%ih?&ﬂb’po%bh@f éolW/@my@%%ﬁ@lﬂ@@a@@ﬁvaccme Vaccine

standard devi‘ations cal cul ated for each tinme point P
D, thginyeatiaer Sreu Z oot wrre irsrieg withe!- Smigfegiams HAANAE| gur e

1007m|MH§Pé?ﬁs Ay 588 RicRIRRS Hgﬁéof@ﬁtr@edlurﬁ vEdikY: Mhide were boosted
CD8-post ive T cell population follow ng vaccinati on

28 days dwegfr Hppst-vaccation.c Hyneeal immune (RSpanspsara sesgures by
ELIéRlals%cr@'eQWérém ”FSreeé@ﬁrtl%aﬁﬁ&q 'gPrﬁIpe%eWbéTD \Jahgbs of the endpoint

m crograns of rHA a 12 5 m crograns NA- based
antipediy/titers vaip @vgrﬁgeqi ﬁn@ssodamaewaﬂ@r@rc%éaéecﬂ tor pactatieg ret. P
valleQRite Qél?gla SRRTRITRE SRRIeH| T fs Ny drophobi ¢ carrier

vaccl ne (Vaccine ™D, invention) intranuscularly Group 2

m ce were vaccinated with 50 mcroliters of Vaccine

subcut arfdguea 7, Wpoher of antigen-gracHicfded celistu@ing PP81PO§HV6 T
cell'ygﬁﬂlgﬁé%ﬁoﬁﬁ ja'&lr%WBn 19,0 Q?B%%rcﬁmL@f/c iBeqRL4 Ak

uvant mecroliters hnol ar phosphat e
vac@uaﬁteé r@s(fellaws: Groumf mapriwerd acripatadiwithaloe Mgl rtHA and
12. 9}11\{(‘[?39@91%% WINANEAdRRRTC GuvARE i'n%eﬁb ﬁ&‘?&hér' dosERhulbted as

s were detecte tment -two ays after vaccination
lyophiized épmr@ﬁ oelyt: Géhmomlbmagmyaﬁ@nq fMaceipe GuinveNRn)

mtr%ﬁﬁh%lg Crhgb Mﬁééw&%' Va cM@t@B with&oneidrotetdoM deine?®
nti - 19

-FI TC and a PE-pentamer specific for
SUbFQtaDdOLﬁé’arGf@gp Biveice mmmmamm'tfebﬁmgég@m&m%la@g 100

mlcﬁgﬁédjng of 1] @ct Khdth %ﬁﬁﬁ%t@ﬁ 59\’@&3@&3% 56 ?ﬁ]ﬁl%@%c%s%sphgtse buffer

t anmer OSItlve cellsina pop ul ati on of ) .
pH| 1.OMetraromzoglariy g Adl vav@neﬁewrem@@moawpe without/boostingn dentigen-specific

CDﬁiwe“f'c%ﬁé WQreUE@eé??d;anm @'aﬂélr\gacgﬁgﬁ&wt Adhd Eplr i tyteg of

Sp enocytes I sol ated Tromnai ve cells was su
anipale@ispR4ri-coloupiorpcyioBetriganglypipa fCells wereGtangd BitFriagiC&8§-APC,

antl'_@mg‘ﬁ ér'ib"‘g b%rbén'ﬂé}h@rj s:?eel'ﬂc WPODé b% trg; JFQlirJnm}%c'S%n"f\nant

e vaccl nation agal rmu In the .
epitopg ehntHA; HOLOnResuits @pe efpressed agrmiekage pgrasnipdefof pemtpmes positive

: - aof .m
coll IFEboHBAn A RS0 T8 PR
devigition.oghelreckandurid staining dleteoteadiio thsl $rienocres ésofatedhiipmtraive cells

waéaéutﬁ‘ral:t}éﬂp\})%é '**Fbaﬁﬁ'@j@é ROlofhpa d%@foﬂ Robic carrier

vacci ne (Vaccine'E e Invention oup of
rabbits were treated with Vaccine ﬁthe i nvention),
m cr ogr angHg8.aHeMsgglutination inhibition (HAI) titers following a smgle

vaccination against rHA formulated in the invention. One group of mice and one group of
rabbits (n=5) were vaccinated as follows: The group of mice were vaccinated with 0.5
micrograms rHA and 12 micrograms polyl:C in a 50 microliter dose formulated as a
lyophilized liposome/ polyl:C/ hydrophobic carrier vaccine (Vaccine E, the invention). The
group of rabbits were treated with Vaccine F (the invention), 2 microgram rHA and 50
micrograms polyl:C in a 200 microliter dose of lyophilized liposome/ polyl:C/ hydrophobic

carrier formulation. Humoral immune responses were measured by hemaggiutination
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m crograns polyl Cin a 200 mcroliter dose of
| yophi hzed 1i posone/ polyl C hydrophobic carrier
wo osooakaskd on Hunor al i mmune responses wer e nmeaBCr/€d2d9/000692
hemaggl uti nati oni nhi bition assay, as described herein;
bef ore vaccination (pre-vaccination) and at 4
mh@h@@ﬁésia? ) a®8ederib8d BEkinBelisre addcmaie (FBe-vaeDi naﬁaﬁ)”hnd at4

ratn e sk a e o i R e P RmeLareyp dhe 1aar G o ne

HAIERETS Deesl addthgedardnathidAd aslibtmtialdeaeenses fol | ow ng
vaccination with a m xture of b-anyloid and F21E

Car i er I heEMRRseB RO BETDRO P RUK e e olowing

vactifgonnAitres mivguredf BBy loiizay pyzlE I’ﬁeﬁﬁdé&ﬁb@nﬂlﬁ@ﬂ nmatlmkome/

o S e T A Syee Fre e Yo B s s
GroupMiHicanese Qéccﬁmaiédlﬁlﬁomhlci\bgfrﬁﬁsw&hﬂ&bom mictegrameIF21E and
vacci ne (Vaccine m ce vvere treat ed th 10

200@@%@@%@'% '5@199) ralcr%rﬁpaer wgrUiRiedresa ipospges gy

hdeBdhb@i@rcéFF‘fér D%dﬁ@\@@émé@ Gréu? e wetedRatearwatt €0 fhd:rograms
osone %(?JIC/ h dr ophobi ¢ carri erJ\éVa ccin

B- a't“M@q EQ@H?"PSW}“S Q WaWéQBB{hgﬁr 5"‘%7%'5%&9‘@8

fornYateh |a§$ﬁ@®n¢@%g*lbﬁﬂyd?%rﬁibib cdnf¥r (986ding H @k iM@htion). Humoral
group val ues_of the end&ﬁ nt anti bod

0g
'mn%queéﬁgo%%wsnﬁems@%e%% EC{SARRATPCHRRA BRTEN FOAPRdh ealent

grou;S’ th&Rgho waltrss pah8tend FpE’othadnﬂsédWér% Werk %ué@@@&iah@steadard
he student T test. Figure . Vacci nes fornul at ed

deve?tlpn galsaed e %ﬂm@f“%%'ﬁto Bhties wele cpicH atest yainsihe éwdent T
tesfar € capabl e of raising cellular and hunoral inmune
responses. Two groups of mce (n=5) vvere vacci nat ed as
fol | ows: 'Gr?qlfﬁ)l m ce were vacci nated w 8
ni cr ogr angy aYRFCNES APTETURIF Al kﬁﬂswe@% Ahyggophobic carrier

forrﬁﬂJIQt"dH érb%épé’&é gf rfa%"ﬁg—&eﬂlbﬁﬂaﬁ& h@mbxPitthlineZiedpbriseeS TWB/groups
gh)/ hydrophobi c_carrier vacci ne (Vaccine

of ”Ece ¥"h‘é Wﬁ(ﬁ‘eYﬂ@kB‘ﬁ}ed 3®f8'uﬂ¥"52 Grove TP WereYGEH AR WD, 5

0.5 MiGoGHATHA 4 BNRicPodgpari GoRBCIHE spGhivloliter B8de fofnulated as a
m croliter dose fornmul ated as |yophilized |iposone/

lyopdlizgf lieosamaipelyhG dPigph ssHrePkeni¢ v F'EF(‘&?&E'BP rﬁ\éaqc'”e f.HBe

mvérﬁl\'ﬂﬁgt(‘il‘bﬂb 2 rhidiverd PEse@ith l@@mﬂrog(réragirm @na ZCE?ﬂntc%g?éms
I nmmune r es%ns S were neasu

po')dégewi)&eralcr%teéudﬁse mu@éﬁﬂ@%'vm'ﬁeﬁﬂ'pw pob/h@ ioa@{ 10

hydv@dﬁé% @fridr *('\ea&ménometm@m.woqiryd.édtér@ 0% hM\(ﬂbl%l aye parRfcellular
and standard devi ations cal cul ated for each tine

(IgG)inmune gegrongas weregneasaity RnNBWSAGs drscrkaskgeint frbpach
treat@ER G @, t@l%@ll-é GaIUéé:@f thé“léhéﬁ&ﬁ@n%éd}/ tiEY Wer&Edveraged and

expressing C3 | s and vacci nated ei'ght days |later as
stapdgrd @J%at'%séabu@tqﬁ fepeapytBng/ BB nat ed wi t h 100
mcroliters containing 15 mcrograns of FP antigen and

150 mi crngnaém Rfa Giivh BaGMAg B setadeauimal dl@e ioN CBMBL/6 mice
lmp?anted with HPVt1|g E7 expressing C3 cells and vaccinated eight days later as follows:
Group 1 mice were vaccinated with 100 microliters containing 15 micrograms of FP
antigen and 150 micrograms of RNA-based polyl:C formulated in an emulsion with
hydrophobic carrier (Control Emulsion vaccine). Group 2 mice were vaccinated with 100
microliters containing 15 micrograms of FP antigen and 150 micrograms of polyl:C
formulated in liposome/ Polyl:C/ hydrophobic carrier (Vaccine K, invention). Group 3

mice received 100 microliters of PBS only. All groups contained eight mice. Tumor size
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hydr ophobi ¢ carrier (Control Enulsion vaccine). Goup

2 mce were vaccinated with 100 mcroliters containing
wdasomitessegyr ans of FP antigen and 150 mi cr ogr anBCD{TA2009/000692

pol yhC forrmul ated in |iposone/ Polyl:C hydrophobic

carrier (Vaccine K, invention). Goup 3 mce received
wasliiBadtred ohdel £waelofor RESwesksyaftefirhplgntatiqps Rigntead hsttbws the

eight mc Tunor ewas , neasur week for
oo URBENSIaE CRP R S R R 7 vEHER i heulated for
Groapera’:t@esrbumrusmlStmaerﬁﬁchtektatpeekofwr*peaolmsgr oup +/ - SEM

P values were calculated for Goup 1 and Group 2 using

St udent test, * p=<0 1, * * p= 05 F ' .
o aph s TR e aroy Spatog, s SRR e Vb Eer €5 g mice
impiam;ddamtreldzw?m g7 HRMbGsE@ Osmenea?cu ngrcltdtertiivesdags thter as follows:
cinated.fi\V at er_, as

Grol B ecrs e R eR Snediting AP e &5 AHgeand 20
mlchﬁre&ﬁi bUBNA@age®Poliit C Favgnuiiet iaf lidoRdmbaReidl: ¢Vd1ywopﬁoblc carrier

(Vaf?%% 1lﬁt}éeeq_|0}1n érgﬁ{) 3Hrrl§/e @P%h%dég,ﬁﬂgé?{eﬁg?rs@amg "hicfograms of
FP Hmtﬁgealantjezosfm@mgtambmm(baared:p@grcafwmfatelﬁﬂn apbprilzed apclsome/
at e

o e BT B B TAEL hly so it

con(AWARg ||1 0 ?l%gﬂamét&ﬂFP%ﬁng% fmpuBitad if deﬁmmF%MSEQe/ hydrophobic
m iters cantainin m Cr ogr.amns en

carfas AR GOMO ySIHP RYBS P Ea oD TGS B Algroups

contaiddt¢anto)GRBe." Dur)woﬁé&@aé’mféb@@eﬁ 06 ¥ el B five weeks after
mcrollters of PBS on rous contﬁlg%%ten

el R FUTe 12 haus TTRAeRaSITRE Lo U TaalRU PG Pf gach rbup +1-

SEME ekgaldstvidre icBRLRRGEbE GRoubl 0aHEGAp Sy StBe@yer Rge
tunor vol une cal cul ated for each group +/- SEM P

"P=74P8es were cal cul ated for G oup 2 and Group 3 using
Students' T test, * p=<0 05 Figure 13 Enhanced
ant i - r HFigatd 18. atEnrraeee@asuarﬁwbélmrurm@spoaeefdna\tvingn/awtihdﬂion with

R e L 8 B P BRSSPl

of n\i\ﬁé (hdgmmm “erk |ﬁrﬁntfrﬁ)iddcé&€folﬁ’vwl FGrbuHHGﬁlcé\%fb Ve hiateatvath a
a Slnﬁbe dose rans r

ro
single £Ps5 P8 TiEPYRE T oot ey P Polb e D ity dose
forrﬁ@at%d'a‘ﬁ@q%ﬂMQQd Inpmweblypol Wdr&ﬂhobkdfaﬂiéﬂ&bt&né:@farcblﬂé D, the
vaccCl ne Vacci | nve
vQTGak S oUp B SerR LrIgR A R B0 ARER S ahfgodrams

alud| g B0 Aicrote Mliceetdfich Bt ol dABEe vaIcired MideOkeral HoBktea 08I da9s (week 4)
m ce were boosted 28 days (week %\ggost vacci hati on

POSKMRF AR HABTIGENCSPEENIF GFhfar BIPPRSRWCRIPEATHERL BiY BRNtRper

stalﬁﬁh@to@mﬁﬁ @dI8ispacifid fotPRHIKa %Iph@peSIWEﬂ"\/WSSLfaNd flolecytometry.
| YSTVASSL and. flow c

Mich3as bR D He IV Tion a6 Ses o en gt T eticb B RBpsficgne-

lasttig RNtiaeRBpSHRRCIH Vdudsonglbasicurger@ingharsti®sprnss. P
val ues were cal cul ated using the Student T test

DETAI LED DESCRI PTI qSIETAILED DESCRIPTION

The present application relates to compositions comprising liposomes, an
antigen, a polyl:C polynucleotide and a carrier comprising a continuous phase of a

hydrophobic substance and their use.

Compositions of the invention, combining an antigen, a polyl:C

polynucleotide, liposomes and a carrier comprising a continuous phase of a hydrophobic

6
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The present application relates to conpositions
conprising |liposones, an antigen, a polyl C

w@oelognuskeot i de and a carrier conprising a conPCTdAR®9/000692
phase of a hydrophobi c substance and their use
Conpositions of the invention, conbining an antigen, a

subBtahyd ploviaed ﬁnmbmgm@wr bhtﬂ;@ﬁ@ Iﬂ%fﬁs had etheradohiveritional vaccine
rising a con

comegaR O ST 808 SOUHE SBPUDPaEFS SURR ARSI AT girapmpositons

coniking Gigysdnédse b hytifopRolsit tasier ammeammt@mvawac ci ne
conposi tions containing polyl:C polynucleoti des in an

aqueous carrier ositio npr|5|n 050

2 hy dr opats Besdped MngrREs] ARY ARFIRIARE S a1
Tablescri bed in Exanples 1 and 2 herein are sunmarized in

Table 1 : Table 1. rHA = reconbi nant H5NL i nfl uenza
Ta bhemaggl utinin glycoprotein PBS = phosphate buffered

able i ne carrier It will be seen fromthe above table
Table 1) that the conpositions of the invention (3)
pr ovi|desnpasitionody t i §f engbddyaiterWout0) nDardibbhwtitet (nen-logged)
addi tjive effect of eiither the conbination of |iposones
plUs |hYdreotideobi c carnidet (1), or the| 2BP0Bf pol yl: C
2) . |Hhenadddani ve efflect of (1) and (2) would be a
non- | drg %cngantl Eody fiter of 256,000 + 1,024, 000
- 28 ﬁa I ci ng the alum adiyvant in
WiPn p’B'r‘\ t'@”gave an %ﬁ’éxpect edly hi gh%%® ogged
anti b Eer\r of 8, JL92 000, 6.4 tines the expect ed

acheli—tit —Furthernore,—the—an ol esponse
gxﬁ aéﬂéﬁﬁweﬁ conpog |6t%:1on (3) was Io%g stl ng and
the efjpesdneabserved at the earlier tjnme point (week 4

post-vrq,a@bwddanberdewrl bed above was mai ntai ned at
week 16 post-vaccination (Exanples 4 and 5). The data

descri | les 4 and herein are sunmari zed in
HATS Ercam rorbE T BT ARiG oM SBIR (1) and_(2)
d be a n- Io ed average anti body titer of
PB%é’hQEﬂha-Fe b r%%i ef@@'eé489 | nst ead, yr epl aci ng the

alumadjuvant in (3) with polyl:C gave an unexpectedly
hi gh nonit Witiggeteavienaye above tabidy(Tableet) tidt te Edr@p&lithns of the

. 5.4 t] th ed addit ff
mveiER (YRR EBRIC LR BR vy BB tibn AHBye ST gfeiner e
conthifation & Eyﬁbsiomea pReed &ipﬁhﬁ&b l¢d5r|e|tr h’?t oms]eds@otmmS(Z).l The

n t r ., pol yl :. 0
TR S b o BB oo BT 1o
= 1[280/0p0 e Indtealinprictigabe aint adjodyt Inl (BEWwitlo psipr @ gdverait h
uneép%égﬁbg%%?r{qtahggn gﬁo%yotﬁgpc&§d1 ico%ﬁgﬁg'gpﬁ’)e”s tWS expected additive
effech OFurthegge@) thaveitings rekp@Tse Qeaerarvii Edmgosition (3) was long

lasting and the effect observed at the earlier time point (week 4 post-vaccination)

(3)
)

5|l

described above was maintained at week 16 post-vaccination (Examples 4 and 5). The

data described in Examples 4 and 5 herein are summarized in Table 2:
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standard al um adj uvanted vacci ne delivered twice to
enhance its activity. This 19.4 fold average increase
WO 0oilese3 was observed with one i nmuni zati on oPCT/a2009/000692
conposition described. Vacci ne conpositions containing
| yhC, |iposones, and a hydrophobic carrier have the
Tab'ggtenti al to generate anti body responses and/ or
cel lul ar responses agai nst a broad range of anti gens.
ExanpE@tpdsitidy ough 6 Aviechgkaatipddys 8| Anela§e aletitodg titeat e
the jability to rai se tderdioghd)f i cant | y(reingbggedant i body
response when conbining all conponents of the
dbnposiAtantigenagai nst |®-Meconbi nant pr $2&%34 (rHA) or a
shor talgepeiidst (b- amyl oi d). These surprisingly high
ant i pPPE§PMESt er s wer@ not observed without the use of a
nol \I|hy qnh¢h'ﬁ'\qaﬁ'e£nfl de SpeCi fi-call ¥ aA—thevaceine
z%}rrpor iBQ'FY(Exarrpl (—:?@, 4, and 9), A+83ter e t hey
obsergjO Cé”nert he absence of |iposones and a hydrophobi c
||| Arte the of —potyhC=a h—an
t| g ,azgarrpl es 2 % Simlar ‘1”651 F]Wd conbi nation
of al g@,ﬁ@onents of| the corrpositi on generat ed a
si gnj @d@n@d@/came ef fi caci ous and |ongerl asti ng

celTular Tmune response as illustrated in Exanple 7
and Exarrpl es 11 through 13agai nst a reconbi nant

t d CTL .
00t P P S0 SRS b oy
titer a¥EI28, SPat+er8Egbamh 288 Bmmmstéeﬂgemtuhgumealonfm:s\)aht N3 pyith

ooy B G wiePe LB M i ot A B Gibhon Bl o1 54

time <8 WxpH&red balmwgefﬂmv\ere not observed w t hout the use
of a pol yI C pol ynucl eoti de specifically in the

12 d d wi t hout
Che’ ueels sl AEnGith e ReR (HdesBler eV NP
duplipgtby g kesirbdastwydnat Uspd aajphdsition asdistingwf bhtigeherHA),

oo R et i eBtree a1 2 e i e reub N BBl o
The é\kd?@d;é anpous titer mbédaveﬂi wiktets copipsitisab iveak Bcpastumcaugatuon was
nponen COﬂ‘p?SI t1on

2,88505 ooy CrapareH o 71 bLIOPHESGH) By <rapepler Sosamed with

stand’a?@falﬂn{lﬁéjﬁvéﬁted J?@:cmrmsérted eiicé b éhhéﬂnd@ ité a&gﬁ—ty OfThis 19.4 fold
Ilcatlons i ncl ud |ng i nfectiou |seases and

aver, %%ﬁq'e%rﬁése I”tt't‘?ré"’%ﬁ ebgerved sy ane '@HN”E@P%H?%F CBSE‘BHfd IRy
descilgsf£ri bed herein that vaccine conpositions consisting
of an anti gen, Iiposones a hydrophobic carrier and
ri bo-or_deoxyri bo- poI cI eot | inﬁ: ontainin ﬂo | ne
and cyt %&§ 9%%90&15'@9,8 ﬁ‘BV‘S RO OFIgENREhL# hydrophobic

carriértiHve G @étemral w@er@a@abhm@wfy respbineégndiosaialal Fespbhssg

ne es The_exa al so_de i be re than
agains 8 A4 1a0e O ice™ nEXATAEs LA TBLIG End ESRPIRAH FE
dem&ﬂb@raﬁ&ﬁ’é@‘élhtyl tonSis@h sighfichmueiighed RnGISdTy reSsorRB &vhzh ddRibehing

anti gens._  As
all compon%ng of the composition against a recombinant protein (rHA) or a short peptide

(B-amyloid). These surprisingly high antibody titers were not observed without the use of
a polyl:C polynucleotide specifically in the vaccine composition (Examples 1, 4, and 9),
nor were they observed in the absence of liposomes and a hydrophobic carrier despite
the use of polyl:C alone with an antigen (Examples 2 and 5). Similarly, the combination of
all components of the composition generated a significantly more efficacious and longer-

lasting cellular immune response as illustrated in Example 7 and Examples 11 through 13

8
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used herein, the term"antigen" refers to a substance
that can bind specifically to an antibody or to a

waz2weltheseecept or. Antigens useful in the conpoRCT/ACAR®I/000692
of the invention include, vvithout limtation,

epti de a . mcro ani s part thereof
agaif3La SRS iRl o 88O ARV AT IS & KNPWRG L SpitSHe.”
Slgm’ﬁ@eﬁﬂ Qhﬂlg}éﬁlsp‘ébiflt;lﬁnmtjn@Fé%b@ﬁ@%ﬂ/ver@ defeatdd Wﬁﬁi‘flﬁ%umz@ﬁg with the
herejn and .in

comReREPRAN St 25 g EIB GG L EXriEpada THE CpurbeEraar
contrbNAd tUmbtGrbvatA withth@ Besdtibed Wenﬂ‘ﬂ,\mh@rbmoaﬁbsﬁb@é‘cﬁﬁlthout the use
vacci nati on Strat?}%ﬁ? ar e knovvn Er el n

of @ RANHGORITUSIPol e Pl 4 e CHOPHHRE bt male 1) 3R were not

obseARAAIWihoLEthe dsé f lapos@rlabeahd dér&rﬁteam Lgeoi a:pwl @pephud@)tlde
encoded by the nucl eotide is exp %es e

and %Mr@@toblcs%m\ertm%t% ﬁ@n%(ﬁé%rﬁplg 1&” yB%B'PF éo facl‘se Probust and

long léktindMirRbral MESANlar FspbRgesssithlieMeoudy §ith @{SIelaEt drfe8immunization
vaccl ne conposition itself had contal ned t

usingy| GAFANNERIS. of they daskEbes snprasdiopf Exararlps gsgrgto and 13) illustrates

the pbﬁ%‘ﬁl@F LS uInELEorttRE BdmBBHitidaaR a,wﬁ@ﬁﬁn@etdﬂ fhearRaf Sdlications
di ctates, enconpasses such pol ynucl eoti des that encode

inclugipg infetigpe gispeRes\ AN RNERIAct | ons as t he
antigen. Pol ypeptides or fragments thereof that may be

usef ul 1ag HriBAHeicBIIddiEn bNnvset &é&‘désﬁﬁbéﬂjﬁerew thAuccine
limtation, those derived from Chol era toxoi d, tetanus

compasitigns CORIHAG REAN ANtigskelIRRSORESEA NYIrePpbis FaraRreand ribo-or

deox?rer Qg@nua&mﬂ% |cH|t1t'a|?1'|r@; md’)@h’é am EVté@ﬁ@resid&EE Hﬁﬁﬁéﬁé fidbn one
protein, PfH al dol ase, MsP1 VEP2

chemlq,%porpﬂgyratlgglarep cqpableA@‘, RBISHICI qrwsuqﬂy;strom; Wpr@ungp@ppgnses The
n@@é?als@dés%ﬁ@@ FR&tHan FRElmetno makd the %bg%&con%mon
, cyclin DI Ep-CAM EphA2, EphA3, ELF-2 GF- 5,
&50, CGonadotropi n Rel easi ng Hornone, HER-2,

Antiges est i nal car boxyl esterase (iCE), |L13Ra2, MAGE-1 ,
MAGE- 2, MAGE-3, MART- 1, MART-2, M CSF, MDMt2, MWP-2,
MJC- 1, TdYe fiondoMhd invellibh omphdet che &%re%ﬁﬁgens As
PRAVE, PSA, PSMA, RAGE-1 , RNF43, RUL , RU2AS, SART-1

used heggipthe termApitigen” cefess.tq a subgiaRge thategrobindepadficalyr o

antlbocaSHrrﬁS'aVT-GQII reE@ﬂ)t@FTEfase TGFbR” TRAG 3, TRP-1,

TRP- 2 ERT and WI'l. Viruses, or parts thereof, useful

as antlf(ﬁqens in the invention include, w.thout
[imtat @wenw&ﬁwvﬂ%@m%@nﬁPéthwwgt'orp@éwaéc\eﬁm&

I|m|taY|bﬁ Up?)lyp@ Ry, BRKiBesMahidtn dra FAHTRErME rs@@ﬁﬁb e Zattenuated,
ovi rus, Human adenovirus A-F, Pol yormw rus,

mactmﬁﬁwrgtﬂaﬁi PREREYT r (18IS OPRFAIRARRP L, PaFdPaePt i s A vi r us,
Hepatltls B virus, Hepatitis C virus, Human

| MuNodgd iisd err¥in \dnt %the@lénﬁ@rtﬂ@‘{érﬁﬂ’%nt@%ﬂ %\é‘orlh@udes a
Ebol avi rus, parainfluenza virus, influenza A vi

polyuglepfids gt endppa e Ravnerbee hatiprians asmantigen, Nhgleic acid-
baselyWBBSinatioh YrateGidaelré Rndim, Wherdi 8 WABdhE BSmp&diiiBRthat contains a
respiratory syncytial virus, Rabjes virus, Califaornja
polynucieotide is administered to a subject. The antigenic polypeptide encoded by the
polynucleotide is expressed in the subject, such that the antigenic polypeptide is
ultimately present in the subject, just as if the vaccine composition itself had contained the
polypeptide. For the purposes of the present invention, the term “antigen”, where the
context dictates, encompasses such polynucleotides that encode the polypeptide which

functions as the antigen.
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encephalitis virus, Japanese encephalitis virus,

Hant aan vi rus, Lynphocytic chorioneningitis virus,
w@oronases us, Enterovirus, Rhinovirus, PolioviPCECA2009/000692

Nor ovi rus, Fl avivirus, Dengue virus, West N le virus,

YeIIowfever Vi rus and varicell a. teria or artso
t her eof PRlRePtifesr frgameisiberaof f*}%maﬁ@émsﬁﬁﬁa? ﬁg 95 in lhe

mven‘ﬁbltl hﬁiﬂdel Wﬁﬂld@ill‘nﬂé‘uorﬁﬂ%@é @énvéﬁ" e I0hslerdmdiddtetanus toxoid,
pneunoni ae, ﬁSl ttaci

d'pht@r&tprq)'IGh haRagbt Bisurecs a’@@@@l rlﬁ”ﬁﬁ ggm‘nﬂﬁ@@rpg‘umcliase influenza M
proteﬂ Pﬂqﬁpﬁcﬁlﬂﬂ-{ aldoprehasPf, M@SQhﬂ\ﬂA?D'eﬂpCI0|Der-@15Kd|pb'Bh|I|n AFP,

Ent er oh em)rrha i ¢ Escher’ichia coli Ent er ot OX|'_gen| C
C

AIM-ZARER BABE. 66¢tPPr°F%’érﬁﬁd-h?l B-AbhBINSHE £EA 1 $iodbhyein

D1Eﬂ1¢l6&?/f IEphAS O, IE@F Z?@FC@RBZS@ Geh&ddtrd Releasmg Hormone,
Meni ngococcus, Mycopl asna pneunoni ae cobact er |

HER g int Igalscarhrwmﬁé?mae (IG5). Hetria2aMAGHE - MAGE-2, MAGE”% MART-

1, MARRBRNML LOSPaABR2 3 PR, W@qumm@smmmﬁn@mr mume p53,
enterocolitica. The antmgen may alternatively b

PBF,itRAME 0RBA o7 P ANRAGEGT TuFURASe S{J\BrTuTnS%T 8hSART -3,
SAGEAUSER | gHk 8. sJJ@@o ATERPIPOLYRFRY 1rg|sme€as%0m¢§ﬁﬁsmm 3,
hai'n of ‘ami no aci ds, regardl ess of length (e.g.,

TRPﬂe'éiBP -5 TERT argl W12, 14, 16, 18, or 20 amino acids) or
post -transl ati onal rmdl f| cation (e.g., glycosylation or
phosphoy;ysak; &@aﬂs meéfnﬁiéﬁgea% ant ?éns‘ﬁﬁ FPinGentioRlitdldde,
proteins, synthetic or reconbi nani pol ypeptides and

wﬂhqyékynita;@g, Cawpatviried/aseinigndiysi Beatidaervpsxptiugeduman herpesvirus

1, HLﬁlpér]t Eéswrné/ ErtgoméBSIBVi Hu?'f%‘h'a%@ﬁévlrugwpl P8R omavirus,
ana pept ol ept 1 dom netics, etc. variant or

Humale pawama»erushféarwawg Heatitisl dcvitgs) enatitis B vnnti@J tdepatigs C virus,

N

v VARG AP SOt KRB RO 8RBt tenzo i,

influenza mlwsalnﬂuqiza@ vinssviafluenrass virusd Mesales vigus, Mymaps virus,

RubéIIQQArb@j %u&%‘@‘r&é qiﬁm%%\/rbggra?&? gﬁcgﬂylr\f?rugqgactgéea sta@i,lfornla

encephadkledlrmJ Japangseenicephaificlvipuss Hantaan girag, iLymahocytic

chorigﬁgh{[)\bgemr@%%&r@?ﬁvﬁg %r@&[}\gtlﬂ ghﬁg\éltr'fsgfpl\i/céﬁ’rﬂiq{l&%girus,

Flavigittss Detge dnus, Wesf Nilesvitus, Yakovsiglst vitugtandrvadéellane am no
acid for another at a given |ocation in the peptide,
where t t n |
oss. of SEREMPS Aot HErR bt SPAglht hAHE rishioRbe

withasitilireitationt AothsaxpBrucdeka Gandida, Gbiamyd@s)r@uewn@ancbbmva@e

p5|tta ér}%?e(rg a(ﬁ{)?trlgpmrt%tmn'u}ﬁe C?)E%llo% 5 erﬂs éh@?oo%l?@ds Diphtheria,
Eschbydnwpbio@ﬂﬁ? tH7, Elm;eliohmmrrhagldlgachaMIa_l b@h Emteeotoagelmsuch
Esch?ﬁHchfe% célf“ﬂa ﬂ}%ﬁﬂqﬁ}é elpft‘ﬁ.leﬁggiilf—?eﬁgé ctér%?l'géit I?é%&?e@sg%p?%?’ira,
L|stenmrM¢n|mdmn@sewmlwnmbn@mmmmobmeM§éﬂm5ison

PneJagbq\lléJ %%lrb&?ellg%}]ﬁ%ﬂap %{a?éﬂgpéc%ﬁ's, ﬁép%d&@kuﬁﬁ%u%%iae and

sérvati ve
Yersinia enterocolitica.

The antigen may alternatively be of protozoan origin, e.g. Plasmodium

falciparum, which causes malaria.

The term “polypeptide” encompasses any chain of amino acids, regardless
of length (e.g., at least 6, 8, 10, 12, 14, 16, 18, or 20 amino acids) or post-translational

10
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Ala Ser Arg Lys Asn G n, Hs Asp Qu Cys Ser G n Asn

Gu Asp H's Asn; An Ne Leu, Val Leu lie; Val Lys Arg;
w@kovy/14dsedvet Leu; lie Phe Met; Leu; Tyr Ser ThpCToA2@1000692

Trp Tyr Tyr Trp; Phe Val lie; Leu Pol ypeptides or

S R AT VRS SR R
proterr@ng;yrmedhe@r tétohw«r%ns p&lzéeﬁﬂ’ﬂé@bnd ﬁ@gb“tldbl;yddnfaturé@ Bdlypeptides

|1 I t h t
and HeBLAEE: BTprasi T IS S SR RS COTRAGE) S9AI0GS PPk

pepti§GfiMeilies eté hm‘vanémfor Beslative tHeraTorR! indTiddsf doletlons, including
alter nat i ve enbodi nent s, Etl mal lf%eal [ Sned s%rguences
ey

truncatignsiand fes9aeats: Ligettionsand aditions, BSRNPRHURIVE e,

subsfitQtidhaY SiteSsiRstelidhts dHandiielionariahtst B@d/ mRBMESticHs, in@l@ﬁfng
60% 70% 75% 80% 85% 90% 950/? 96% 97% 98% 99%

pept%%faﬂv"t@omrm%rewa@mm%acxl SHYPA. ( %ﬁéam@ﬁn%ug@aé'mdr FSP)

covaléﬁtf }ﬁ‘lfn‘keﬁ % ﬁ@gﬁé@ﬂ@@aﬁd HbétWah&lMtl&%‘ WRAMcAIMhsP AsHREAhFSS the
nol ecul es. tity can be determ ned by conpar ng

term ecoppenyed aww%sqhﬁ@tuapnﬁg RE FOsERBIHEYDSUBRIY efefsito the

substitdsH ditone RRIMG 86d F61 dhetRe bk §i@§h‘ a6 i@ pbptivet vRBredhe
t he nunber of identical or matching am ng acids at

SUbStﬁH@QW FBYE TAGS é’dhw sthgaria psp obte rF'SYaTé{WP% Ingpgking such

chan§é’§§h6étﬁﬁloh§gf meé arfiRb aBBIre Q4 EERYe RAISEH u@m& dtQ€lative
onpari sons of identity may be conducted using

SImllaf&y pPietide-ehain pestiiuentss for gxamaple. s wizei ehare fyﬂtophoblcny,
hydrdp'HFﬁpMﬁj laRg tﬁé“l%edah’@&ﬁ!hvé’lﬂgﬁgf GHE) mé\)’ 5 h&dAly€d &r their effect on the

clustal w. genone. ad. | p | ocal honol ogy

functign gvémetnﬂwm DErUIne Fanga Bbet non«b@ﬂmg examples of a

conservative substitution include the following examples:

Original Residue Conservative Substitutions
Ala Ser

Arg Lys

Asn Gin, His
Asp Glu

Cys Ser

Gln Asn

Glu Asp

His Asn; GIn
lle Leu, Val
Leu lle; Val

Lys Arg; GIn; Glu

11
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Adv. Appl. Math 2: 482, the honol ogy alignnent
al gorithm of Needl eman and Winsch, 1970, J. M. Biol.
wd 300448523 he search for simlarity nethod of Peer/€an09/000692
and Li pman, 1988, Proc. Natl. Acad. Sci. USA 85: 2444,
and the conputerised inplenentations of these
Met al gorithms (such %84 P, BESTFIT, FASTA and TFASTA in
the Wsconsin CGenetics Software Package, Genetics
Phe Conputer G oup, MaetibsanTyW, U S A ). Sequence
identity may al so be determ ned using the BLAST
al gorithm descrished in Altschul et a/., 1990, J. Mdl.
Bi ol . 215:403-10 rsing t he published default
settings). For exanple, the "BLAST 2 Sequences" tool,
Thr avai |l abl e t hrouglBdrhe Nati onal Center for
Bi ot echnol ogy Information (through the internet at
http://ww. nchi . a;rnnih.gov/BLAST/bIZseq/v\/oIast2.cqi )
may be used, selecting the "blastp" program at the
follow ng default settings: expect threshold 10;word
Tyr size 3; matrix BLKSBUME&2; gap costs existence 11,
extension 1. I n another enbodinment, the person skilled
vg I N the art can rgqadily and properly align any given
sequence and deducé Sequence identity and/or honol ogy
by nmere visual inspection. Polypeptides and peptides

used t dqreptidaseortieptidentbat haye substaptal idsotityitea rreferred
antlgé}?géq hcec‘ﬂllég%‘é%segeTmﬂ'%E@édc a%c&ﬁ%udre a(}@%ﬂ)éf%ntial

ated I'ypepti des ept1 des an roteins can _
ldentltyelf: cwmnmhmagvy elmeééw@dgams parmitiedd rth¢ynsharw at legste@pproximately

SO%IQn e'n & RieRfY. R t}-’mB%géu s 4428 dbfin ﬂﬁ&tto%‘él r'hBﬁfs In altemative

Ion can be ma I'sol ated usi ng
embdditoenis,i aptitially aligned reeqw@ps iy b@mmnpldpltadde@e@yb@tant[ally

identigél"’}ﬁ%i %en %Q%ub&é{ﬁtﬁbﬁ o%ﬂtﬂ%?ftk%%%ﬂ %at?éq}? 8@}?} b?@f?' 7800k 8Y,

usi ng the
85%, 800, 9Ske 96%9 97%C98%t 88% 3dqntifBder Bisobdfied rgians TFhesterm

o) Rt 28] socfAR: £ o Lo, ELIS AU Sy con

be dmrmiMwéqmmariﬁg reai:rh aosikimr{ in mhe)alzgmsd sgqeandeDeAidegree of identity
betw asérﬁn% agl% %,g enc%g hs'.’]? H] dnétlcgryﬁ A hg Epﬁgggﬁ'i%%&igglfq%ﬁ%@ng amino
acidsig bngtlcmsrshacesi laoﬂhe Geqmﬁmes tfercé»mnmlm&v(esaepmfgad reg|on Optimal

oon N S5ela 88 b 5 gar a8 AR R apy o
algoritrens @k iaee kubwreinghe adsinclgdind éhe BLstABY prodgrapt avddiable at

httg:@c ;”g{ghwﬁsgte_i %oemr%.%ﬁ’.?gr:@% ”lgga'x gf;‘ﬁrfohoig?/r?zqﬁo‘j [ d?ﬂﬁ@t%‘"a}wﬂ vg%%énan, 1981,

Adv. Apmommmsz thh ehommtogge:hgmmgntlmdgmtl*pnl of Needleraah age Wunsch

e r fr, o about
o704 St 5028 the Eeeh or iRl Benh BTPEGRGH a0F Lientang foes.
Proc. NetiuAcBb Bt @%%24@@%;#ttheeconﬁmmemsebumpleﬁwﬁa:nonabbmbse
% fro

soorif B g CORTSE L PR PO BR R R AR
Softwacd I@aiclabev@gznettlhe C{omprmtérﬁwwg diedistns W1 b S. Aldesequence identity
may B9 ¥LYELARNLE Gsihd e BLAST algorithm, described in Altschul et al., 1990, J.
Mol. Biol. 215:403-10 (using the published default settings). For example, the "BLAST 2

Sequences” tool, available through the National Center for Biotechnology Information

Ser

Trp

(through the internet at http://www.ncbi.nim.nih.qov/BLAST/bl2seq/wblast2.cgi) may be

used, selecting the "blastp” program at the following default settings: expect threshold 10;
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encodes the pol ypeptide that functions as an anti gen.
Nucl ei ¢ aci d- based vacci nation strategi es are known,
wok@paids2a vacci ne conposition that contai ns aPCT/CA2009/000692

polynucleotide is adm nistered to a subject. The

antigenic eptide encoded b e pol yn Ieot| eis
word iz 0t HLOS U By B a5t SHRR GenLt. sriRds Atk Jaanter
emboﬁ%éﬁi’e(ﬁé bERoh Skiléd inBé attyap rr@ﬁylbnd Drdpl@ﬂy shd)‘j &t glvqamst

as if the vaccine cont

sequesise A3 eflee serga«en%@"ﬁw aagfgghwombwgwuﬁ Rl
invention, the term "antigen", where the context
dl ct at gelype mmtlmmq@ab yratite tel icheshtibh atn ba dsotited

om (R ﬁ#@?ﬁ%&ntﬁgﬂf febe o anE apaad olfpRpidsS. Peptives
and prd§1@||n¥ RHE b@ PédoADinHG @RPrassRiSin aiteldriimviob. Mhe begﬂéioed@sggof

0
polypaBifss Ghesiip 8otk tgsmvsegfjn i 05 S 267 Isolveth SheRng %”ygmefh"d
know# 'lm%b%rﬁtpcﬂsrﬂé@ﬁd@éndjﬁéﬂlid@s stedrdeadticEahy mueht&mtdad%so be

synthﬁmg "‘6\‘3'90%15 B PR l?%éﬂq%?aéme?hoﬂ%?yﬁwmww Hmﬂ a?'?i/e -9

Carut%l%L(ﬁ 980N URHeiS XEHE Reb CSyrp. $er czmesrrzzzaHbm @I}BB(D)’TQMI@eA):Lds Res.
i's contenplated that the p%/nucl eo con% ain

Sy AREAL RN AoKe BraReTE TRPH RIS Sormuaton,

Procé%%fﬂ\b%@ @éﬁgéw ggfenmqgmate%hﬂérﬁié%bllﬁhlrﬁé‘@onuahm‘térdﬁa For
chain. fications are well-known in the a

examglég pﬁﬁwetﬁemmﬁlsme bg PefeLRedfsing \gaﬂovﬁﬁpmlpfmfest?%rmque&isee
e.g. ﬂBbérBS ()5 BEigh&obE$I£02; erifkod M@W} ﬂ@th!oae Emym&ezag 3-13)

[ivered in various fornms. In SO

and w@n@@eﬁéwhw &Y baechigyeh € Gisestng @Ptﬂrﬁé A31A Heiph%%ﬁynthe&zer

(PerkirPEMerPh ab@&@éﬁc%qm'tmt‘h@ st @sHE HoviGatrby @8 mMdhufacturer.
expression plasmd. In other enbodi nents, a I |ve

vector such as a VI ral or bacterial vector
used. CREOHE SFCLIMQIRItER amtggegéeﬁv&ﬁ:%gu'ﬂfr?&tarﬁlsan.%g from
about ﬁ@’/‘?&?}@%tduﬁ’é‘ f@n %t '50%% BB@UWW Quret fr@r'ﬁ%b@b! 8% @ about

into a pol ypeptid
85% pwgt ﬁ%@oug&ﬁ% tenoquh 99%@%%.4@%@% 88?/@9@&0%%%@% from

abouf §5% tb Sbdht @B‘?Sﬁﬂg SForBBot T8 dHRLIESIH, Purd, %gg}e%ﬁé?rtb(an 99%
sequences relating to the transcription process (e.g.

pur€é.a pronoter) are not required, and protein expression
may be effected in the absence of a pronoter. The

ski | | edh@dtb® aPove thel tBh UitBigSht didih8lua&os balRlidleotide that
sequences as the circumstances require. In Sone

encoggfoibeipatypertiderthat fprgtipRs e ap@ntigen Nysieis agid-bapedaccination
strate@%ﬁreﬁé *h&Wn GA%SER taevactlﬂe %I‘nﬁbsdldn that éH?ﬁélﬁtbb Yolyhtii&stideqs

atory sequences that w | ermt

admupieﬂemt@wembmé The a@ng@msrp@y@éaﬂ rtqaée% Qb}f@ofto'chm%ls
exprés@@d ﬁqwgﬁbjébtoéhdhfthéthﬁe ) q@?ﬁd Mdeﬁtlé’éjﬁ‘ﬁiﬁét@ﬁ/%se-ﬁh% the

chol ce EXpPressi on casse en S On he SUJ
subjech Jughpe ﬁ tmqnéaqg@ﬁm@mmﬁ@ﬁn lt%elfdm C‘r‘i’i”&%'@detae gelymtl easFor the

purpddas of BRIpHESHt et tHeQErmh Ehtig&PT RRSRUNS ebitBRIidtEdRs,
encompasses such polynucleotides that encode the polypeptide which functions as the

antigen.

As used herein and in the claims, the term “polynucleotide” encompasses
a chain of nucleotides of any length (e.g. 9, 12, 18, 24, 30, 60, 150, 300, 600, 1500 or

more nucleotides) or number of strands (e.g. single-stranded or double-stranded).
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Typical ly, an expression cassette includes a pronoter
that is functional in the subject and can be

wa@oeovstlidset i ve or i nduci bl e; a ribosonme bi ndi ngP&T/Ca2008/000692
start codon (ATG if necessary; the polynucl eotide

PolyriROMSBRAPT DRA G0 BPaRANA BEFaNAL ARG BRI or

combafa%@sr thbfe”w swhep’hap Be hefui’ﬁllyai:&ﬁr}mg Adghritthetiadk.gs elqsueinale/s

TG Y CTEAG UM YA OF

or mdé nItrl?obélﬁ(ﬁfstbd%Ey dlﬁtd%@@b&g@d@h@iphb% @bob@@me nucleatite chain.

of the other ator seguences. in e_expres
Suchpedifigations eedvf@ﬂ@eynt"b A 8 §%Bﬁfctr6'&9ePWé’B &Bt%S1 mproving
stabilRP bt/ RE Pbiyegciédtident er est such as a signal peptide

encodi ng region, are typl caI I y Iocat ed adj acent to the

onnu eoti de enc g Pe expr essed

and pl adl?ooqlwuﬁlre%cger mg 28. 'Hé’.a”gr‘#e O8PENn T ¥4 ng
embddiraérs Caomieutmtyadclbwudd}aapbé umd; leitivdriinl éneardarel, g irisbred into

rotein to be exres i% r tooqether th?nry
2 PlagT SR AT PP ae aheamgedipapisa fygyecorsuch as a
v|ra|&%bted|gbvect&nﬁ&chee@ge@nder the control of thepronoter

so that transcription and translation occur in the

subj ect _to whic e Cco SItIO i S, adm ni stere
rel Jat e@%dﬂ?ﬁ?gﬁgmafpﬁ/es ﬂ%ﬁ}d B‘ef%{}?CEiFP‘l°é‘r°38#J’§Wg°
RNA ﬁﬁ(tsl'/obt??rﬁf@étloheitﬂ RIN2OiRto az\fp@m;mﬂtndg infdythat present C & $@me metdnces,
extracts otel ns, | ae
such g iR, g Gake @ae'yn%er@@s %?H@Sé@ﬁa EE&&@RW%&%
regulafoey ueﬁ@d%trbdﬁngrtdm $raa§crmqbry §ﬁ>@§£hﬂ(fel gj%SprafmdtSBI érernot
nol ecu smal | nol ecul e %s g col i pid d
requigegy B@%p@ﬁ%@ BYPEFSiN wﬁ ei‘ﬁ? |"gt el 5% C?fﬁsrgefmgter he

skillefl @RtBan @b N Giiudd bSitablé FshulEtér§ SeqUerces aeftse tirtirstcbsitequire.
are not limt ed to enV| r onnment aI aeroal | ergens pl ant

pol | ens meed hayf ev
al | er géﬂ% "% ﬁB?Wt%ﬁh%P e 'de%ﬂﬁ§%ﬁ "b?'&&é,pre??'%’é
cassélfél Ireihiath |t &y gesrasl rme@rtaségulaa@@csbqudnoeb kit g@nertret the
house dust mte a Ier ens) mte a

polynyQIRESE RechTRFosS6 I FUEGH 1P A 6P tiarTane Eiyerion s
admlﬁlsﬂef’écgel'}% cr@mermlexp\lebﬁm @@é‘se(t@ dependécem thg uuus]ea t@ '\Amuch the

hanster, gerbil rat, nouse, % en 8
compaefian ireadmipisteged 5 el &z Iherfeatufgsiings fipgsgd polypeptide.

flour; coffee); insect allergens (e.g. fleas
cockr oa%)oauyerhmreséidmaweem@udes% ﬂ)r@mdteﬁctkﬁtls funeisal in
wasp, hornet, fire an&?ie §cter| al | ergens
the swaed angeﬁea@&ea%tegtrveﬁmdg@ ag psane B "giNgeitge St RoFoN
(ATG?ﬁ nBe6Xahs t@édlﬂﬁﬁkohd’é éﬁ’dod tthé] 96I§pe;ﬂfdlé9)f altéresgarsop codon;
penicilli g
and C(pgogallyﬁil% e‘?ffTUP@II ﬁ%%%‘) (tra&ﬁlatlca} rotFanéﬁréqﬁoe éerénuaac{élabagdltlonal
sequ@rﬁce@cshbrmas asedios en&ﬂﬁg@ sighalgepsdedal Bplitsdede The t he
e i

BN U AT R T

to ang bf MedBtErPeduIRYE RQLestRsMireKbRSsion cassette. Sequences to be
expressed together with the polypeptide of interest, such as a signal peptide encoding
region, are typically located adjacent to the polynucleotide encoding the protein to be
expressed and placed in proper reading frame. The open reading frame constituted by
the polynucleotide encoding the protein to be expressed solely or together with any other

sequence to be expressed (e.g. the signal peptide), is placed under the control of the
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(either RNA or DNA or a conbination of DNA and RNA)
containing inosinic acid residues (lI) and cytidylic
wa@eood/ 14633 dues (C), and which i nduce the produpti/on2ab/000692

i nfl ammat ory cytoki nes, such as interferon. They are

typi cal | osed of one strand consi sti entjirely
promesbF oG Tt RESEBIRT S0 FRPAIER S50 do ees Wi g
comp@8ifish Btddhgniefetéd.el y of inosinecontaining nucleotides

al t hough ot her confi gurat| ons are possible. For

I nstange, hst tanb h

oy oe R 8CEREH STIGITERG. PR GOreiE! Dan o Anfigraen and may be
derivédiBbra OlvititRs limltaticho b&ls| et extaets, pretdinse polgpetiaieh, ;&_tptiaéd

may addi ti naII ontai n,one or, nbre non-cytosin
polySHEEHASS REVRGRATBRTS GRBLo. ReBlidsmid nasRRRTt Mfks ©
polys@€dhigtidés &@nother meroEIas amaasI¥culss, ligids CbJﬁfthdt hemdit an

ffect its interferon ac at i ent |
carbofEigs of Bl RBTRR N HESSCk K PR RGeS, Aletgens
includeotiR ké Adt ligfited t ehyitonkichtdl asidhrergbraTRianhpoliddY (e.g. ragweed /
i ntroduci ng a uridine residue ever repeati
hayfexgi Wead RolBp AHeToRas: drass Rqﬂéfhavqrs&en%éé@;songmeﬂg% PPIIRa:
allerg@néfirpédrass; deahhi eﬂlbfg@ﬁg@éigﬂﬂiubéb@uﬁﬂhi%?al“é?g&fs) Jslorage mite
residues is sufficient to nt erferon
allerggpg JapaNese. cegphirlieny fgw %‘(Pg 6“0%) é@@g?'e?ﬂmf%%!{ergeé&r angaks
aIIerg%P@ké g a§og§5 gL%ebQﬁ%%ﬁ%terV@ErBlh rE0MoBSH e, dIRrdbns); ood

helical turn of e double stranded onnucIeotld
allerggpg (L@ FaBTRCEANSt MG FErysHE e HoUr: atleek teghdewess (e.9. fleas,
cockrﬁgirﬁe\l;@monilsg( merlopte?y, Weh&h?é‘cﬂéﬂ Morﬁ@}q%e RALY| ridenet, fire ant);

ucl eoti des aretyplca y about’ 20 or nore
bacte,nglsqllg[g’e@s,(%m EIRpLeroce’) RRtaany: parasiteqallesgens sgclh as Agcaris
antigér9Svifi atidehs! &U?%h@rﬁerﬂé‘ (esgi‘";ﬂeﬁikﬁmtnb‘%rﬁéhéé’(er@%u(u@} an mes

usi ng an enzyme e strand nmay
(e.9. stermdold a%raé‘drdé‘égso%é?@em!ﬁ‘@?%ﬁapéblﬁﬁ aﬁ@&ﬁ%ﬂ%@“@)‘?te\ﬁﬂ%?”s or
hapte#§ 1O GBhe 3R MHhGdMstdrath@lsbyydhalisyl for nodul ating the

i mmune systemin vivo. Synthetic poly |:poly C

honopol yners for exanpl e has been reported to enhance
%&Mﬁﬁﬁﬁﬁity by inducing interferon gamm

non-specifically when delivered systemcally in vivo

by i nt fF&i(ﬁ@p@yrQIcléoﬂ&ésaéFé%ubléfstrbﬁdi&%cblmc(é&@évﬁmd&%%s
2007 Several variants of 5 ) i nosi ni ¢ and

hu
(e'theéﬁNPu% PRA 2 A gopbinien of RN @nd SR rostainipg thogipicradichesidues
(1) an %?ﬂ' d%/ll& d8d s (@Z7a$\d BRashdd&RBthe prddRichdrebGAMIZhatory

@uschl bauer 1977, Fukui 1977, Johnston 1975, U83906092
cytokgpg;lsuck@ﬁmtﬁrfgggg Thphﬁreﬁm@allg@@noos%ﬁfé)lﬁ stmp@ﬁnsstmg

entirely & dydﬁmet&bﬁtm&g ﬁucl@&}d@g aR4 bie SRS d:&féls"tlﬁ? bﬁ%@ of irtRine-

use bo and eoxy-rl bo i nosinic and
contajning @ttré%ot'd?ﬁa'th%h Sther caRiserafions sreprssiple. effwarestﬂ@ce each

stran& ﬁTa?QJonéﬁf @otﬁ B?bs@@&bﬁﬂamlﬁm IHan@B&tQMngwcle%tI@é\é dn some
resi dues, he introducti on of specifiC residues to

'”Sta’&eéa‘?'@eﬁ%%'ﬂ e pay 9%F'%na"rﬁenta@é>r@form BINenyiosiRgey non-

inosineOuaEeElept 1 des containing inosinic and cytidylic
aci ds has been reported for the treatnent of a nunber

of viraJ diseases ende
IJ has been reporgelé tnat polyl.C can be segmented every 16 residues

without an effect on its interferon activating potential (Bobst, 1981). Furthermore, the
interferon inducing potential of a polyl:C molecule mismatched by introducing a uridine
residue every 12 repeating cytidylic acid residues (Hendrix, 1993), suggests that a

minimal double stranded polyl:C molecule of 12 residues is sufficient to promote
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1987, Poast 2002, 6, 468,558 2002, Sarma 1969, Stephen

1977, Levy 1978), cancer (Durie 1985, Sal azar 1996,
wab@pilasks 1986, Nakamura 1982, Tal nadge 1985, POr/oAb@p/000692

1987), autoi mmune disease like nmultiple sclerosis

(Bever 1986), and other infectious di seases such

interfergn md&ctwm@tfﬁrs Ny AISoRHIOS68 )2t regiensA soalkgs B2

residis, whféhreah@wrﬂ&o pass 1 hersal fudk biae demblarsﬁgﬁbedlpcsmleonde
ses npl exj ng t he nDIec

are RN OI 75 Ao OB GoSAPEE i e FAMBEcaly made,

polyl: @fﬂcﬂaﬁﬁbl\éehd’eﬁr@ftﬁiédllﬂ gbéﬁl@ORﬁ'nYdié‘ G LS A Ingtiicommonly 22,
nuclease degradation in vivo hen 1977, Lev

24, 24 Gy 30gpSEeT BripNatR: Afgseaaﬁxntheéc A mags (&4 usEiean enzyme),
the Ieﬁgwcﬁ%"e &VdﬂdhﬁéyseB@(Dtﬂod@%r mardRlsldaek. 2006). In
dition to its uses as a non-specific enhancer of
Cis also useful as uvat in

i nnat e memty
vacci n&%&%@uaﬁufﬁm& Othéa'eq‘?ﬁaW@éﬁﬁﬂ?feoParf'ﬂH%f{yeuse ul for
moddlé’ﬁ'r‘i'g Mhd InrRdit $yBein §rovied) W@%lyﬂrﬂdp@ rhoﬁi@gsnymees for

ptive immunity FOSSI bly throu mechani sm t hat

exam,pms\;@@n r%F?O’Teé’é@te” @pqupr{uate WH@%’I ky indecinipkpiigeen gamma
non-sﬁlﬁgiﬁ@éllymﬂrdeh\'/é?re@ sltém(cgv hivilRDyiRBRenSad 8Mh#SBRBscular

exopoul ou npf hel | er 2008). Evi dence for
mJecttOHéthy@ b985p6wRQO@D|S@aar|aé§ar|aﬁt8tqf.pglyde?ﬁ'@mang.cvtg#yh%l@@si

polyridr® Abyeahd Mo sk Ased S\Rr Helbiafs( dfecme&animl BbBQ 1981 De Clercq
i nfecti ous di seases ;Houst on

1975 GreamROoDtDY Fakader boBBSgn 4P S HRSSORAAILE. 5 Kaejh 2008,
chingH2075, RBHRUANHAnGlodd (RLIEL! oSlaidh A AR Bskass, fiduse

vacci ne nodalities (Zh Sal'em 2005

of rlbqrapcﬂ Aeexy-rimoeosinic gpd zytgtm@ye&duﬁ&stbe sseaf @nmﬁ raatie
altern%n@énccpgb hefs RANEMESS MR &Hd crg/ﬁéﬁ@%%ﬁsre%ugé’ 'a‘f*@'ﬂltle

enh nced antibody responses ‘agal nst specif
introquatiercefispasifiel resisiies t%meat}emmampg |p0tzme§s al so a
pot enti ator of antigen-specific cellular responses

(Zhu 2Gfpg, u%%%o@@@@tran@é’d p%%@cle&c%@lcog%ﬁﬁg mgglﬁlc and

adj uvanting effects of nol ecul es are believed
cytidylig agige tips bagn repaged ﬁ:mthgq mqtmenw g MuRar gf viral diseases (Kende

1987' £ D62 B ARTHR JdabOog s 16l S{F%'g%@ﬁ 36¥7. Q1 éJfB_I) E’%rlcer
e receptors (TLR) such as TL TLR4,” TLR7, TL

(Durl%lﬁ%ﬁ@agazem%%o befial 1966 1NakamuraPBa| Takmadg$985, Droller
1 987)?%“@)%:% ﬁgg |F§1e‘%ﬁulmﬁ9 Qé)eros}g" (Bgyél;lﬂ%%6g%ra %tr]er infectious
parti cu arly r

e evant or nost
diseaggs sleahas radleta SAwRY 1997 Hatr tﬁ%y hthmﬁfle@qyl @fspoma@ resleeyles

s i EREieetin 5Lt 9o gl bl

Charge_dtHOWdstn@eMcarbdxwmihudfcetlléose Ieffecmvaylp)’¢taetir@rtba@olynucleotlde

rom GRS AL AT GIEH 9979 iy LUREPL G SaRi By

with neé'ttihelinicbmgeﬁ spthétmpeptides(SohelaokA0861 es remai ns to be
fully understood. Accordingly, as used herein, a

" pol yl :Irq:éd&fion {sydseg:ag%l%ﬂ%@% bqﬁarlc'eﬁ?ﬂnnate ImBNAIty

doubl e-strand e nucl eot nmol ecu
polyl:& ig glgBiuseiul @ﬁa@ﬂvan«w asginRIQANPoHRNS. skhesgidhaneeragntet innate

mmuﬁéﬁl‘EéH IBSd & ah EA%IncBd GRfYnpRERCc LBRstHVB ifmRhity Wos&¥l trough a
mechanism that involves, at least in part, NK cells, macrophages and/or dendritic cells

(Chirigos 1985, Salem 2006, Alexopoulou 2001, Trumpfheller 2008). Evidence for the
use of polyl:C molecules in this context originates from various vaccine studies for
controlling infectious diseases (Houston 1976, Stephen 1977, Ichinohe 2007, Sloat 2008,
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resi dues, or 6 contiguous residues selected from
inosinic acid and cytidylic acid in any order (e.g.
woBlobC4ese3 | Cl Cl C), and which is capabl e of i ndeCT/0g2p/000692

enhancing the production of at |east one inflammatory

C [ S as | terferon [ n . subject.
Agaef5pGh Paaplsp Hitler st P Bl B anyfheuPih Raier &5 PGl of
vacciné madalitles§Zhd 2007, Zui 2d06, Balend 8005, Gujiddra 2006, QBplszB)
Thesg gtud%%&eﬁ%gétdfatﬁdtga%pfg/gt) %%ang%dwmqalggs%?n%ﬁ%%g evidght from
enhah&sl gHtiBSdy @Qﬁom@galnsmﬁeclfle infedtione disesisslantiyehe. Polyl:C is

essenti al

oo SR G S RSB SB35 T Fonce

RiedIZ008R 2T he2kjuvddting 8ifedts ofFblyILC nekicLide arebelicvedrixddoumat least

N t.h of b 1000, 500, 00, . 200 00, .90, .80, 70
partiay, Bleindding BT a3 dirudh i FiStacfa it fon ke krchptass
(TLRpﬂjC}‘\mCFLm WdR4ﬁHM:{bG'LR8mﬂ9](WXOp6ulb@ Bd)ﬂiT'@urﬂpfheller

2008, el A e R, 2008 R ? RE a3 R R erastpolvic

mole@mw F\e@driddefso duygests el pegBe, mdlétﬁlldmhwfekerﬂm)élrbﬁect at least
nosi ni Cc

. terr
i pathhIBlracIgR M aekep T oG Ben (LR, Sai n HERNApespsR pinoi
acid |hb1@deei prétedt | (REGIImOIBROAS AlffeeBitibtor %b@late@fgle@leﬁ (MDAZ)or

esi dues as descri bed ve. Typi y, each
A'exgl?%%£ goaﬁrajma %9%%&2@5? ‘S%"%ﬁqs? rBeehagm of
actioVBf goljil @ molbchRB Térh&ins esbélfifly DBderStobd C resi dues, nore
preferably, no nore than 1 non-1/C residue per every

8, 10, 12, 18, 20, 22, 24, 2
r esi duécwwéﬂq'maé.uaﬁ@hs@m aoPol¥h i ‘HyP?'%EQBF’&“%%?O“de is a
doubl@tshl%h)ied §§|ymw@tuue mdlscUROIRNICoMDN X @Ioaﬁtumimoﬂwom and
derivati ze ified as iLs known in the art

RNA}£8E1 %‘Ead‘dt‘ﬁé"héo& "i”{%}”so‘?t 18356 5BNYguES MOSIHRR bdyligacid

resxdlﬁt!sp BDS %o:ﬁtl@%o@é fedititiek @Qle@{fed &dm IRbSIRITERINANG &YERIEIRRY in any
as interferon, is retained. Non- Ilmtlnr%; exanples

orderd$ 9 BPUQ&( ISl pndrRichils sARABIROTiInNUCIgeOr @nfancing

proddaﬂdm bf ftaéééi) Bfe .rfﬂla#maaorsnéglﬂokin@aéucﬁra% mt@l‘ferbhelntétsrﬂaﬁ\fmahan
ster Sl na

subleigh Jofl i PR Rk AP E)Y SaNa Aotk agptaut BTG 13 14,16, 18,

20, 23 ey, 29'28 36, B9l4pnus | 5p0t5 B, 6‘5}’7@'750863%5”9@' d5, 00,1130, 200,
enhance ItS reS|stance to ra atlon in vivo b¥d

250, §00 SO TRRGRTTRIS FREISSI dBGIEPRR (LB g9t belged e boup ghsat

Prefefr@l ){)oly}‘@'ﬁb@n@@l@oﬁ@sbﬁé‘;ﬁﬁ%@ﬂnﬁﬁhurﬁ'lé}@@h opébth tshs a10 12, 14,
161€OItlve charged synthetic peptid The

AYy Récteshi ¢ C\F\PP InUF'99q'Ct?§|ﬂ"9 ad@%'%'r'l}é@@hu% ag‘hlé 1000, 500,

300, SGUTRBS] 40, 80S7®T60t 58 45BrantieRotidesan anount from about
0. 001 ng to 1 ng per unit dose of the conp03|t|on

L| poso ely closed |i

Li npl et
bi | ayer r?ﬂ%ﬁ%QgEE@M(§|pﬁkyﬂb°'%m'd8rﬁ7t‘?ya?f’p%Hoﬁ’ﬁggléﬁﬂi‘@r of inosinic
or cyft@hd}lﬁ@d résumoaﬁéaomyrah@ m#yldeai’ﬂﬁété@bol\]/ﬁfék eb@Sining both inosinic

and QYiRRE PaRErTdes, o8 %Ewscaéﬁéhée?'&mg@% NETEPRE R I0AR &

more Pohaydiriic or non-cytidylic acid residues (e. g. uridine), provided there is at least
one contiguous region of 6 |, 6 C or 6 I/C residues as described above. Typically, each
strand of a polyl:C polynucleotide will contain no more than 1 non-1/C residue per 6 I/C
residues, more preferably, no more than 1 non-I/C residue per every 8, 10, 12, 14, 16, 18,
20, 22, 24, 26, 28 or 30 I/C residues.
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each bilayer may or may not be separated fromthe next

by an aqueous | ayer. A general discussion of |iposones
w@andhesstound in Gegoriadis G | nmunol. TodayPCT/CA2009/000692

11:89-97, 1990; and Frezard, F., Braz. J. Med. Bio.

Res. 32 181- 189, .1999. r and. th
cl ai ms, | NEHROS|NG Atid O %Qéﬁﬁs%c'dsfoé OPWPefﬁa'QHe% 5 tﬁﬁ%ﬁbgss
polyn@&léotﬁi@&haw@ésU@Maatecscbrfm@duwoeas i8knd@s o thbextt, abmded the ab|I|ty

o A L e B S OGP oA s

as int&féronLighetaingd! Nppsiatites gxashpls aisledvdtines bi modifivations orgjude

eg. a'aﬁ‘éln%ac{f“c%p o DRePirodHSat, QL bELERRR BRSsIF Bt st fkages
lnstead{]@'ﬁfaﬁfrélalfpr?dprﬁdml s@é’tllﬂkédesltﬂ ehhagndelsmn{]rm i, rf[ﬂea;bolyirc
e Ccnol estero to sta ze .t he
polynyeisotiseraay Iseps mﬂﬂilfteﬁat? °G SBhﬁ‘chéES r??'ﬁa%%@
by e.d. %Bh\%ﬁe&aﬁghﬁe ﬁhﬁ&(ﬂ@\ﬁl:mﬂx;mtﬂew&jhafgle{dmp@&tﬁé abdl i Zi rl;g
ounads are nown (0] ose S In art. or
CarboéX’HﬁﬁV'éelll%%ﬁeuP'éW@Uaﬁﬂﬁ'g thaﬁQ%‘i 36\?%'8@@ $osones

wi th higher transition tenperatures indicating
i ncr easied gl ;&di;trwcleehmswmoyp|<m||¢$et|drmﬁde@rla thpy @cfremcaluloyus of

used in the prepara ones_ar hos
the invon 1538 SRt B eodd 8 s § G Baiaing dsg of e compBiton.
consi sting of phosphogl ycerol, phosphoet hanol am ne,
Liposphesphoseri ne, phosphocholine and phosphoi nositol.
More preferred are |iposones that conprise |ipids

whi ch are 94-100% ph tdIhI .
e | aBIRPSEBIA ST FTRBeD o5t 1P e mBrE epRe Ebiginfieyan
entraﬂﬁbcﬁaqu\ébefl uastembe ILip‘o'setdes hﬂiy&xetmlanheilar vabisies (isesdessing a single

sone

viteyeg TR VAt Uae{s vaBaee Chomarer e ihliitgefe Blbvers
each pi9&p I‘miyldblnday riot ba semrptwrid)nombe‘rext hazn atndoristiaenl Aigeneral

. d t | : Ki in.t
aiscusign ohfposerRs por el BRERESd R St e RL 0 1 507, 1990,
and m@zm@SH t Bei. J. Mﬂéwm&esgm!mht1i89n$99mﬁshse@bé@iimaw in the
ctaimb e B Bhionta BB EE o b s R YBART Srucures o
describeiddbolé DhéludlﬁgitwmbuthnhltanbdSthes’EjdéSCplbéiSmrméi aftiag dnivkdrhes’,

. et hyl ene ;;ol ) and ot her polyners. Synthetic
tran ?rﬁgraé |1"H§j V'ﬁ%si the follow ng fatty acid

constituents; lauroyl, nyristoyl, palmtoyl, stearoyl,
ar aChI dombugwhﬂoﬁdosomb@ﬁi@mﬁl ysedrnuthiyyihyeraion, including liposomes

e R o pa3eH TS S 35 osSEL bELBriptpcs and
unesttéhﬂétﬁcmﬂes@erbMd I‘tlﬁd)ll"pbbbme%t’ﬁﬁﬂabﬁe Thp rchblesteldl ys @elditq giathilize
St ance.

_hydr o ic s n ous phase
the ipROimRBAaR Y BifEE CRE 5 Seulss e may FRbacrnd of
cholebwlommlllpomkﬁbnmﬁg cbmpaddistar@ knowmt thase siditednnyhe art.
For examgle sa@ra?ed %osphc\ﬁ%Fd%rproyu Iltp}Xsdorn?éJs WI91 I(w:lgher transition

temperatures indicating increased stability.

a%on in"vivo

Phospholipids that are preferably used in the preparation of liposomes are
those with at least one head group selected from the group consisting of phosphoglycerol,
phosphoethanolamine, phosphoserine, phosphocholine and phosphoinositol. More
preferred are liposomes that comprise lipids which are 94-100% phosphatidylcholine.
Such lipids are available commercially in the lecithin Phospholipon® 90 G. When
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substance or an enul sion of water in a m xture of
hydr ophobi ¢ substances, provi ded the hydrophobic
W@ mstiasee constitutes the continuous phase. FRET/ar(09/000692
i n anot her enbodi nent, the carrier may function as an

d h bi ¢. subst h t
e S A SEDORL oLbEL s 0 B EIBBLH i o
amoud{ @Lﬂfbﬂ’dﬂl&ﬁ@bﬂut aedd of tienahountiofpbosphotipid. aIfIaycompound other than

croe 5T Bl e b B UG e

the arAbliM$1iRBESd b theBPapaditivre may be liquefied, for exanple
by warm ng, and are also useful in this |nvention. In

di t, th d
Posph LB areac U HaY B il o1 Eatg, &7y oot
Irprds (dyBtbletit ﬁ;)rdﬁ mphfsrgdi’prdsﬁetheonprmatsm’rellsncandrblrmmdasormn $ipids and
PR UM i T2 ST M B
includenAd Rsib@igdatty acr@e@mtlmblse lauBayil, traylseoyt) IpIaBnltoyt; Istecheoyl f or

arachilogh leoiy et ar vt ok ERRE G ot nsep iy Siasdt”

vegetable oils (e.g., soybean oil), nut oils (e.qg.,
Carriggganut oil), or mxtures thereof. In an ermbodi nent,
the oil is a nmannide oleate in mneral oil sol ution,

COT ol S BB AR e A
hydrophobic sthJSiarhqe prre;ﬁ?]'att)ly ladiquidrhydiapobid sabstangen siiteerantinuous
ature or a e
onas TR Rk P BBk P BEAGER P BpLGh oronnone
substandgs0 Ih hdditionnale Earriéheay b@aprerrmdsmma‘ veatemin reehydrophobic
cuns Q1S SO 8 B P RGO HLBOA Ry SUERBY! B e
hydrdBﬁBer@trmaﬁceFﬂmsﬁamelﬂhe C@itrn&@.lrsqmass FRehémpt another

Mack Publ i shi Co ,
embaal ey aRe Bare (e Y EHE) S8 AR SoNeET { od Satoe

Phar macopoei a: The National Fornulary (USP 24 NF19)
publ i shédrophobB3Bbstiheesd thatare adgfuliartbe corepasitons@salescribed

. d h
nereif Bref1oun kel P Eed Gy ERIAR TERphBBq LA {eeb BRROTTE,
carrielr eapreferably ¥ ligeid baswtalmley%ho?mmaﬁnaéssmaaaremot liquids at
at_n Speci

B AR R U LSRR B g o
in thi2itvéstion. Eiebh@minbbﬁtmém Iﬁgﬁhydmrﬂobrcl?arﬂer niayte a PA8dphatee
Buerehae e RO Pl AT SR gt "pp.

317-323). Oten, a primary challenge with an antigen
aI one @rhoﬁW&teab&elrmmlmbnsaareamﬁwmmy suitatlé cérsiets foouse in the

presq v SAF SHpU ISP CRR ey Bngl i AR el @St Riaue
Suitable dils indudenior Baamnple usinefal Géd (aspe@albymght})rdo\rvrvis@ﬁ@@)mineral oil
such -Ie;ls b%k'\é%r% E‘?/R),l\qliegietg[)l)e’orlls CS”Eo;%eSn oil), nut oils (e.g., peanut oil), or
mixtures thereof. In an embodiment, the oil is a mannide oleate in mineral oil solution,
commercially available as Montanide® ISA 51. Animal fats and artificial hydrophobic

polymeric materials, particularly those that are liquid at atmospheric temperature or that

can be liquefied relatively easily, may also be used.
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Freund's adjuvant (IFA), saponin, surface active
subst ances such as |ysol ecithin, pluronic polyols,
w@oelogamisens, peptides, Corynebacteri unparvum BEF/2A42009/000692

Freund's Conpl ete Adjuvant (FCA), adjuvants of the TLR

agoni st famly such as CpG falgellin, |ipopeptides,
%@ﬂﬁdﬁgfé/cans, i m dazoqui nol i nes, single stranded

RNA, |i popol ysaccharides (LPS), heat shock proteins

(HSP) , TaBRoRRbaIlbE ARGy Alrthed €binpAdd M&—,*SorSﬁ@n’@ pharragedutically.

accerEARA BRI SKEPHENT S| Ebt ol B BRA Set W PTG

Remﬁ%@ﬁ*s Eﬂ’ihﬁrr?z‘!éﬁeulﬂﬁél fgléﬁbéﬁg?énﬁlngAta\/b@SErbrjna'dﬂaﬂaal chdﬁcgs ,Mack
- . it e uvant
PUb"#'&”%QP'ﬂ?pﬁ%@@SPﬂep?r Lsa f?éﬁéanc}ﬁf e tn mﬁ%ﬁas “é‘PE%POG'a
The h%@l%lﬁ&quo@mulla (USH24 NE@OSpUblishedfin ago@queous sol ution of
al um num hy r0XI de (45 ng/m ) and nagnesi um hydroxi de

m) pl t t abi |
ol uvarTheleB HERGTGS BRESIRSURY SorVATe, B AR e

immuhB®edpbRSe &f arpslitigeanian ddiRastdanlseeved 4% 4 tissuardepoethat slowly
readily determ ne the anount of aol_t uva needed

releatsa it aLNGH SIS 7 HPIRN YRRHetEpdine BOBrPEr IBUY n

enha%tﬁ@tn%nMéébéﬁ@r(e@oa et:smmﬁurﬁdl@gy 0l etih Benv@NOuaimings:

MeniGR2sn i ot P e NaOP e FO ATl NRIAIEoh QUBB LK (eds )

Textb@@b( opl‘?lﬂ@&}@aeﬁﬁébt@b’%l%pnm Aagent $)fte$|U§ rit@n2eHaugadd with an
that predom nantly induce a or Th2 response. For

antigercalape.dn the @@%@fta&! aliwgar M@bﬁ@ué@ glsttiafanerahimppngresponse.
the CpG di nucl eotide is unnethylated) may be used to

i nduce ﬁj|tBE)I@@‘é[l]vﬁr'i‘t'éltlrlldl’ud-Eh butrse Fh@ﬂlﬁﬁltedtbuauﬁlaﬁméf térpdunds
cell nedi ated response. Conpositions Met hods

of a'“ﬁﬂwfﬂ Padillys 9b raknetieansePyeniodBius)i HiarMax@r R'b'%@%npéete
Freurfd se&ﬁuda‘?t@ IBAL, 3886hin, %ﬁ‘iﬁfagé' s&me dubdt8s ek As st%dlthm pIuronlc
evi ous suitabl e method for_making |'ip
polyoﬁapolwlg@s«e @epﬁe@hgoaﬂa@qt@wwr\t% @%@énfreaﬁd S gomplete
AdJu\)ahP@fémeﬁ RS tH@tI'ER%@mestr fQﬁI?sWCﬁGafalg%QHLﬁ;ﬁ)peptldes

| posores "are typically prepared N'('{l dratin
t'RepP

pepthiqu@amm@@ﬁ%nm{ms,twe &Waﬂdeﬂcﬁ CP'YS@CGhEHIqeﬁ)ﬂePS) heat
shock Sm?e.n@Mé}#d &rgrﬁldég dng ReHRRLEL Qlhch A¥ dBaidR . agueMis

pure water or a solution of one
adjuvgntsmoelnelg@@g)ﬁ@lﬁngs @ nggmo{f@gs prhthwgpglype;gldg or DNA coding forms

such BEO&RHBF Iﬁm{?aldftgeéﬁdC@al'mea(I?ﬁQ ’IL-EhFRS‘Pf'ﬂ ?5“[% A suitable

1 ne, or an her physi ol ogi cal (Fg/ conpati b
alumaquaanuss 8¢l undemhe fradeRaeatyBigCHAlHM @lerrp@d%@ﬂf@rd IL), that

consugﬁ'mgﬁ%ﬁl o 3 %\J%Hr ﬁ rL nﬁ’ﬁ%%?ﬁ%??fﬂggo’@?ﬁﬂnind SHGReiima

hydrqzdd@l (é@mg/ml) Plusdpadiize §t§|bub¢r|5i zed in an organic solvent,
such as a m xture of chlorof ormand net hanol, foll owed

by i | il dMlour? ofaci Rl i eRBR bh tetiho@r dhtideRtnd on
g. by rotary evaporation, to renove
the type of adjuvant. One skilled in the art can readily determine the amount of adjuvant

needed in a particular application.

An immune response elicited in subjects administered a composition of the
invention may be formulated to bias the immune response towards an antibody or a cell
mediated immune response. This may be achieved by using agents, such as adjuvants,
that predominantly induce a Th1 or Th2 response. For example, a CpG-containing
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the solvents. Hydration of the resulting lipid mxture
may be effected by e.g. injecting the lipid m xture

WO paog/1&528gueous sol uti on or sonicating the |iptTiCA2009/000692
m xture and an aqueous sol ution. During formation of

. liposone he | i posor omponent s .form.si ngl e :
oo RRBREER R i R TR B bR GBS usea o auce
a predorinntlyamrel deapgnseythus fendiuring a celbmediateaf respensequeous

solution with which the |iposone conponents are

Comhéﬂra$ ed. In sonme enbodi nents, the |iposones are then
ated, such as by freeze-drying or

| yophilization. The |iposones are conbined with the

car ri eMatbogs fosimaging lipesomesiare svel kdewp irothe @rtp Heesee . g.

Thi b ' i et A '
creofl RBUIAIP S LB S K, sl SISO o
making lippsomes Mayweruspt dbihe sadiice ahthesnyeatign, ardipossimes moaybe

. . o] LT t. ' L ol -
oviifB)EG, Bl BBl e, BB RE R sBA o Wiratng e
liposame torppeneimysdtheipid fioro &latlipidghﬂaw,(e.git pigzs pholididssamd diodesterol)

a conbj ion of. n r ki
with 4 BT S Bhich el b IBHER £ bR ch i or more
compsuér#s disselvedimtveatas eaq. phesphate-puffered sajine §BBSp Ipassphatdréree
carrier. W | typicall fornpf. an enul si on of
salm%, Réa%atggh%hy&%@gécaﬂ% C¥Wé%§%}rﬂ§gﬁ%gisgmé%§se, such as a
wat er-in-oil erulsion. Such conpositions may contain
an enullsahieabotimnesitablidosemetchmpenentsir onxtaredoftipogonaeot e

coms e85 BBl Pkl Sao Lo Bt i o
solubilizedigeah orfyamic sbleemqtusymbsas amixture wb thlogpfam andemethanol, followed

oy it B2 B2 hEhASPRND, b g bRt ) ove
the sblegrité.hi n, Tween(tm) 80, and Spans(tn) 20, 80, 83 and

85. Typically, the volune ratio (v/v) of hydrophobic
s,in.the r e.of

o aboubors ihetentiflg [ P ISR RIS, Risting e
lipid rpieire ntedn adleukisplutionmessarigatibg traed gbtimixture aed fanrdgaibeus

enulsi.on, or.they may be present in eithqr the.aﬁ]ug?us
solutlﬁrﬁ.a dring fo('ﬂ@“%%ﬁ@ﬁ?%ﬂ?sc tr%nlgggorag icgmppents formsingle bilayers
(unila@raubs iof hﬁﬂtp%@bilayé’d&e(nﬁlnﬂdr@alfar)%yrobmilhgﬂlh volicreest tikd aqueous

varipous. di rent stages of t oy mul ati on process.
SOIUt'%WgﬁM t[}ﬁﬁpfﬁpﬁgé mptﬁeﬁﬁe ﬁ%‘ifa{? “incorporated into

the conmposition (e.g. an inactivated virus, attenuated
l'i ve vilngsme efiodinmerts, timlipasemes de) theh mebydrated, such as by

enbodi nents,. the antigen is present in the aqueous
freezg-gf’qu ?r}ﬁyclpi]él'&a{']%"hydr ate the conponents that are used

to formthe lipid bilayers of the |iposones (e.gqg.

phosphdihepipd¢ehesaare cohdliresitvathaheg calrier tdmprisiegs e comtineious

hydro%ngti)ig?)nagwé. | +hi§) Gart s ggr’?euiln%t \?aqie{)ﬁ oftWQSS.

If the carrier is composed solely of a hydrophobic substance or a mixture of
hydrophobic substances (e.g. use of a 100% mineral oil carrier), the liposomes may
simply be mixed with the hydrophobic substance, or if there are multiple hydrophobic

substances, mixed with any one or a combination of them.

If instead the carrier comprising a continuous phase of a hydrophobic

substance contains a discontinuous aqueous phase, the carrier will typically take the form
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| i posone, present in its aqueous interior. If the
resulting |liposones are not washed or dried, such that

WO b@pa4dss3 r esi dual aqueous sol uti on present the¢T/ACA2009/000692
ultimately mxed with the carrier conprising a

o an SO S B BRSSP B L AR EBRE B iorino
emulglod.SEdeh ¢dmpdsitipas anyontairt &reefmiisiier far siahiiize. thé emailsion and to
ot e SN By R B Vo B iy e
even lifigpastertee catieois used,fyithapurposaiof protrinting go ewers distribution of
L e A e
Iecithgf,) Mivie BHIOLED, alfa@seané; " 20hga re3pimdiB5C MmuﬁmyoAMé oait, (v/v) of

ring, or after t carrjer is conbined w.t e . .
QP ahesandt o dmulater i lrthe Eangh AR EEH FHglt 1T vt p rati
of abBEYy1 0PEbdThes pekfartédn ei t her or both of the aqueous phase

or hydrophobi c phase prior to emulsification.

Al ternativel t he antiagen e mxed with

car 11 or eiPBFOTRLITES PP AAEPol o gsRedmuian of BBy may be
preseh® Mithienthetdy@eaund pigee onthehyidnephobicrphase prgyr themudsifitation.

together with encapsul ation of the antigen in the

| i posonges as. descrihed [ j

pr esent TBGRRH Ty pe e e ab Bl HiRfer? e e B g,
formudatioprorscesy. Mace tHanruneugpepdfeesigari may g dnanoparbied into the

subst ance. The abpve-described procedures .faor :
comeEREP 61 U EHR SR T o AL SE RS Eip BT ShPalyptRjice)

also to the polyhC. That is, the polyhC nmay be

i nt r oduoedmerentbagimentsriye entgeoris presentoh the( djuebhe solution used

o BB BB et B 8 LS B EPFR Bl oo

phos;@tﬁ)lip?d@ anditholestetd). gs er:i; gase‘, ?ﬁnrttigen Wilfi?ajiertdalpaylatesl imthe

. the |liposones: ar .

iposerlrHERL enu@out Mgl BBl e find BBk RE % fatwpsped or

drieddsuchnigat teeread tesiduthegueaus iscautidrSpresan ithree ¢b m{iﬂgtetyfmixed with the
mu .

car BT s e SPEA BSh BPoe S B
additiohallardgerphralibe mémméo@tsidgrthd iiposomks irf thedinalgproduct. In a related
techriia [ arBER ey et Y s EOrHRE e e S lemayne ieid bilayers
of theclipuBomesprioh & malrativG wiihtthe bhesararsoiutionmay be used
together wth encapsul ation of the polyl:Cin the

[i h.th Lyl: C | i t.hi.

oSO AN B PR i B P EBR A e i
carriar@lntrjpri:é:in%lg rsplgtérmim#sfphaset‘lgfch mmin?ﬁoﬁg&uibsiagn?ﬁefdfb,eduring, or
ater i cbrier = GtonFed U8 B bR Hes. (Y S stition. e gptigen
may log mbedawitht eithgr oiotla oflihk fagueas pitase es bydrgplsibépphdserprior to

emo AR B IR Rh SR AN Y

t1
emulsification.

The technique of combining the antigen with the carrier may be used
together with encapsulation of the antigen in the liposomes as described above, such that
antigen is present both within the liposomes and in the carrier comprising a continuous

phase of a hydrophobic substance.
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hydrate the lipid bilayer-formng |iposone conponents,
such that both the antigen and polyl:C becone
werwansiskat ed in the |iposonmes. Alternatively, PCTreA2009/000692
antigen may be encapsul ated in the |iposomes, and the
polyl:C mxed with the carrier co a cont.inuous

Phase CiaAteyasBHIEA Eraguieafeaniiducia e gatoen nto 1he

comp@embleebap aftoltd &le FENIC. STHA i mdnﬁm A barmrm&éd th@e g any
osition contains one

one oaw% gﬁf(? \ihe APUERUSSOMIBP #pRdita vt ”1?099(5@84 fnihatare USed to

form iHéngHIﬂFayé‘v‘st& tﬁ&%o@é}heﬂﬂﬂ) Ak cbMPoREHIE UPEPLEEHN ﬂﬁa Iﬁ)icﬁlﬂlayers
or separ at el a di fferent ocessi ng step
of the Iﬂ@ﬁawee OrK%))éthﬁﬁ?"”ﬁéﬁO'ﬁmﬁ"‘ch? E&&WO%W%&% aﬂb’dfﬂp@%'ﬁt

subsﬂaﬂcé MRIFEURPHE, el tHRtarHR s somBidiat @Ftt@tﬁehkbohcbrﬁeg If the
layer-form ng |iposone components, such that

bot
carrlqrvfearaﬁmvém fiecPohiiumanbe sisshiwthesithigpeubalh @atherﬁqurﬁeus phase
or hyHioBASH ﬁaseﬁ&r‘o‘?ﬁd‘@ﬁwbl‘é?hé{tiont hﬂteﬁ*\?attlk/él? NhEBYIYRPE may be mixed with
encap s in the liposones, and the adjuvant m xed
the caﬁnehaffe;@n@&sﬁqua@pn .conpri sing a continuous phase of a
hydr ophobi ¢ substance. Stabilizers such as sugars,

ant i - OxfrEaBEShiquR of oRBHinGdhe \pfy1: Chath tﬁalcair@r hayHR used
bi ol ogi cal activity or inprove chem cal stability to

togetbwdquaﬁ@ﬂgm qf ﬂner pRlYld? 'rbthﬁ“@%ﬁ?meédfleﬁhath?t PQIHE is present
both bvitmsmgp%seﬁqes BRd GPMEIAHRH SoMPLiIRPACBhthUBES ph&de of Y
to such conpositions.In sone enbodi nents, an
hydrophebigsHPPangtC ni xt ure may be used, in which case the
anti gen and the pol yhC pol ynucl eoti de are i ncor porat ed

into t hﬁéﬁm‘@bad BingbrpbRe iR EdrfiBositiIh together with the
"antigen/polyl:C mxture" refers to _an enbodi nent in

antigeih ALt SABCRReGESEIAY &IRP. potsparatelyAtyAditerent raeessing step. For
mstaﬁééetr%aé'fﬁl gh bHEMe ;%Iyll('ﬁﬁi‘a%p bBfh BerprEQedt ﬂﬂ%%@lﬁé&ué’éblutlﬂn%sed to
Conpasi tion. The anti gen and y %/nucl eotid
hydratﬁtrmqll l@llegemf/Oﬁmnwhp@qme@qm@owagﬁ S%centhﬁ&&! ff antigen and
polyl @eﬁ&%ﬁ@ éHc&pQﬂatEE‘ §Mine &bbsordsn Kﬁ@rna%vé?l? e aﬁMgéiPM@i/ g8t
bonding. Simlarly, in some enbodi nmen

encapsiated il B ioasomeshind ey Hxed it the pATRT GHmRrisng 2
contlﬁ&ﬁjs tab@@ina t ﬁéﬂb‘r@’ﬁl’%taﬂﬁ@ |tWP5€PQ;5@’E§QteH%& rﬁa}ﬁl such

| tron a same tine ant'l gen/ adj uvant
combmatlpm are paspibles t o an enbodi ment in which the antigen
and adjuvant are in the same diluent at |east prior to

| ncor pof i B rﬁ)'oQﬁ@n E&ﬁanﬁ%ﬁ@%f ﬁwaé“ade%t@%é Qzﬁﬁ‘vé?‘ﬁ‘gan be

adjuvant in a adj uvant m xture may, need
incorpeygiteddi thesenmnogpitioe tqgeéfmrd\awﬂ;}e pitigea @t tha gamMeBroggssing step, or

sepa%nglﬁﬁtdlﬁe?m esbif %%EE F%mgifn@@nthé nﬂ%ﬁ %rﬂf &dj@Fant may

rirsing a ontlnu us phase
both beibrasanide theagaueoye bolutieneseddp hvarate tnl‘igila@thlleyqr;formmg liposome

comdoﬂ@ﬁt@‘pi&b%ﬁrb%me%na?érﬁé{ ddjudant BE a‘fnséﬂgte@ |n t
dro Ic carrier Juvanting effect
Ilposcpf@ese| ternatively, the antigen may be encapsulated in the Ilposomes and the
adjuvant mixed with the carrier comprising a continuous phase of a hydrophobic

substance.

Stabilizers such as sugars, anti-oxidants, or preservatives that maintain the
biological activity or improve chemical stability to prolong the shelf life of antigen,
adjuvant, the liposomes or the continuous hydrophobic carrier, may be added to such

compositions.

23



10

15

20

25

30

and in the clainms, when the term "adjuvant" is used,

this is intended to indicate the presence of an
wa@adjouuase3 i n addition to any adj uvanting acti vPCT/CA2009/000692

provi ded by the carrier conprising a continuous phase

of a hydrophobic subst Th it
Gescr | HBAOREEFIS bEMHAEN AP EEC PP BRRPE Hagd g whicn

case $4¥ drdigk 6 ah@thedscl1:C pagdlclecties bl inesrppratediher tﬁé composmon at
nistration Istra

the sgmgglwemgntlgWQoi)ﬂgﬁf@é eger§ Pﬂ ?réargfaﬂggfnen in'w |§1 the antigen
and poMPOcNIRRIEStiIdd Qﬁeﬁﬁtﬁdﬁﬁﬂhe’iﬂllueﬁf anééﬁﬁptlb}ﬁblnﬁ?dorporatlon into the

i ntrapul nonary, intrath
compgawprhr)gp@ alptf%%\ anﬁrpgyi I@p@(ge gen/ponFC mixture may,
but nb&d AGTHESE4HaRly, beSHeIEAD ﬁﬁkéij aiich adby @td/ardmabondmg

adm nistration to achieve a depot effect. In

enbodi nent.s where the ¢ ition, of t vention i.s

o eSSy Rt SRR B aRivadiNaphisilie fiky e used
in whithcabé tHetdritigbatadl afﬂ@barﬁ%&é wmebrpokited ihl(fmbloempdsltlerﬁ:bf e same

into the t t tothgturmr

time. oy M B VAT SV e A1 GEIP ST ST el B e igey and

adjuv@¥EdreO tHelWapheOdREht dtheast pﬂ@ﬂoﬁr@oﬁj’d@m&ntbhﬁe composition. The
bi odi st hbuti on and hence enhance the therapeutic

antiggfARd AYIUVAN I 2 BRHGENETBYARTRMIULS MaY RIS PPb?PC&PS%r%be
chenﬁcfé‘ﬂ?ﬂrﬁke@nsmﬁ@ﬁ/ash% dovarmt mmgmth DNA based pol yl:

RNA based pol or a mixture of RNA and DNA based

pol yhC. In thls context, a RNA and DNA mi xture

r el at e P§OMGARRAIBRIUS tE%E?f”%%&mFE&E}Q &¢9 'HHWPaéWa&ge ofa

hydr&pﬁaslblsﬁsﬁa%aﬁdséﬂ%vala@maﬁﬁr@e@uvt;o |hb@n§|tefea¥rdsnd s
such that each doubl e stranded ﬁbacilnucl eot#ecfsf has on

adjuvaRia iss3n exnRie af @ REArpRPeRG LRS- Wi jyanting e As used ﬁerein

and |ﬁmeyéléiﬁiseﬂhérﬁjﬂmeﬁéﬁﬁ1 ‘dd\dlan® iC@IBAOHId ik Qﬂemtallﬁtﬁcate the
: C pol ynucl eot i des each of which are

preswﬁﬁég@adlaf/arrma%q't'%*&alny a@%@m&%ﬂm\"d%ﬁ* By tr carrir
compFiRifg i @ntifisustgh@sEeef a hidroptidbid sskpdbnent s, the

conmposi tions of the invention rmy be forrrul ated for
use in corrbl nation with a T cell epitope or a B c

epi t opel NeTgREPPSHians aggP3cHBed RELFINIEaY OB rutaled i @émﬁhat is

swtalﬁ@ 'férQiPﬁ A tr@&al%r%?ént@ﬁl édhﬁlﬁlsﬁaﬁbnbG’aﬁ‘eM@r‘a‘V@dt’ﬁﬁﬂlstlﬁtlon
eltoe As used herein, "uni ver sal ito

'”C'UQ*P@”%%V%HVS érar%p@ﬁ@nﬁﬁ'amtrﬁgerm%é&P@ut%%@nﬁnE@ usg

transBitHERAICIntrBYuIhoR Sy tr8theBalCald ®Bpiehl Mbdds d?'a@nﬁrﬁlét?étﬂﬁ Preferred
an anjmal . In oné enbodinent, the T cel| epitope

routep inclidedEATIYS LRk, o'i‘@%téB?‘?L{?ear@d'&tfﬁd&émﬁizaﬁ”E”'Sirﬁt'oé‘rf@ﬁ?é'ﬁve a

depofsiRyi Mbocﬁrﬁ@nt?mﬁm@?é the Fébﬁ\@@ﬁtléﬁi(‘df th@ wﬁé% is dor the treatment
uni ver sal hel per cell epito uni ver sal

of capgsir fypers. fthﬁépmm't'%n@uub@é@iw'at@? fqa'gé"\feﬁy briniecyap diggctly into

the tuPhor! Breadjébéﬂﬂfd tA8 ttﬂﬁ@r ¥R efbbbinerid, iheeEbrRedsiRn My be
be readi dentified using routine. techniques. In

de“V‘Prég gvely 8%6&¥W€H$'L°Ut g‘eéérﬁ‘ﬁb@i qqhéﬂceo\*‘etbﬂ&‘—f“ﬁtﬁ%ﬁf‘laé‘ﬁ hence

enhaf&8 Pl th&apautRYeyikfitC pol ynucl eotide and an anti gen,
where the presence of the polyl:C polynucleotide and

it 2 ei ﬁntéln?la’ﬂ'] B‘&)%Figs!@ %f ﬁ\%%l %%lggrq oP tHe mventlcf)n may%el?lormulated
with DNA based polyl:C, RNA based polyl:C or a mixture of RNA and DNA based polyl:C.
In this context, a RNA and DNA mixture may relate to nucleotides, such that each strand
may comprises DNA and RNA nucleotides; to the strands, such that each double
stranded polynucleotide has one DNA strand and one RNA strand; to the polynucleotide,
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1,000, of less than 1 to 900, of less than 1 to 800,
of less than 1 to 700, of less than 1 to 500, of |ess
wo baa/1d65d 400, of less than 1 to 300, of | esspPetraa2a09/000692

to 200, of less than 1 to 100, of less than 1 to 50,
f less than 1 to 1 ss than 1 t | es

such fat 3 CppgoBon Bontans aplvEC g TR iCi s ced R, Wik S oty

comp@fse@bERNAforWﬁl@ﬂy Sorhigoskd o DNgY; eat@nbihdtions Ierkef. 1,  of
greater than 50 to 1, of greater than 100 to 1, of

greater, than 200 .to reater than.300.to 1, of
O eat orin olEh egdtens, i cihERiEhs bRER iBgatotmey b
form@ateataruse Eaaorﬁlﬁlﬁaﬁdm wvith @fr ogl epitape drﬁam celDébitope 1 ThofT cell
reatrtan8 aertn900 o 1, .of
epitofl B3y B & HAVPrSa i e5105% ARG 5 SoHP BRI PByA U FRE ool
epitop@| K& usdEidreidea t‘mmﬁal @pifoded nelyibel dnyaspitopd thamls brozaine

res S er of factors includin
recod R S P E 05 £ A RGPl s oo At 16 B
embceitiér@Cthe TodWll epRYpdMal 88 tianas exbidgidpade bycH &eF3td. | Ined

rggrson u3|ng standard studi es |B§#3d|n%, ff ex l e, .
anothigh eRPediMmenh e cehePERPgyMRY PePs SHEFSE %BE?H epitope.
Otherf @SRES @pitbpesithat hssbe sifiabe fangsea TS Bdriiexk e tHe iBvRilibn are

invention is o tionally grOV|ded to a user as a kit.

knowp §¢ t%“ﬁp@ersg Iﬂrfnadfbetrﬁ dilyr{QerHifipe Hsig FRUinR dehiiauss-
nore of the conpositions of the invention. The kit can
f ur t hernegiaRelichbodmeerds, addntposiidh bf meahvernaa@eahpnses a

ackagi material, containers for
poly "@&@6&4@@3@%?“4 AR agtgen. W %’eéﬁe P‘if?é??%?c?f t%ge%p‘?&P'VUB@?Ot'de
and tﬁ@ah@endnetewnlsldﬂ@e@hebmdrmbrmhbm@ale@ﬁs msa @gobhesgtﬁan 1 to
onents. Use The invention

1,006, SBRE o000t et {58m. 0 B0, B AN T fouT s fessithag 1 to

500, 8d8idhgh 8'to 200, &més@%lar{ Dtoa30?OJ Bf REeé thaﬁhletosﬂd)bl 8Qtsdm¥n hao
a vertebrate ird or

100, GHIERUPRB 1o S04Hes Pam | oS CEIRBB R Ics: & RS than 1 t0 2, o

abouPPfH)PSdfbféé'&% t@én 3 ttse1 Idﬂ\g%mérQﬂameyO bebf@?’é‘ﬁté}* tﬁa@ﬁ@@o ﬁ bea
j ect elicit and/ enhance an an

greateré@%ﬁgéo ﬂ @ftgﬁ%atﬁrnt@f"@éﬂo tonk %gwt%éw £00 ol oégre@qu than 300

to 1, é‘ﬂbreﬂ@?ﬂ!ﬁ@n 488 RONSE g‘réatérgthérﬁ‘g@@ﬁ) ﬁ"dﬁ@ﬁiaté?%éﬁ‘é@)(ﬁfo@ dgreater
ne response.

ein enh
than 7Qﬁﬁ9n1e of @@Btﬁﬁé*@ﬁ 800ty Tepkyrgpter thamaoew @f Qf??téh*gﬁ'@ﬁérpoo to
1. the immune response to the benefit of the host
relative to the prior inmune response status, for
exanpl e before the adm nistration of a conposition of

the i nvidigtangimal amountaf pekk Polysueleglidstte pptiganisralisit Ag optimal
immuRB fe$HonS® Fidy RRbY¥RESH b H@fber of factors including, without limitation, the
composition, the disease, the subject, and may be readily ascertained by the skilled
person using standard studies including, for example, observations of antibody titers and

other immunogenic responses in the host.

Kits and Reagents

The present invention is optionally provided to a user as a kit. For
example, a kit of the invention contains one or more of the compositions of the invention.
The kit can further comprise one or more additional reagents, packaging material,
containers for holding the components of the kit, and an instruction set or user manual

detailing preferred methods of using the kit components.
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substantially or partially encoded by i nmmunogl obulin
genes or fragnents of i nmmunogl obulin genes. The

wo e@wogmiszed i nrunogl obul i n genes i ncl ude the KPCT/CA2009/000692
v, d, e and mconstant region genes, as well as nyriad

innunzglobulin vari abl e regi on genes. Light chains are
Meth M ed as either Kor |I. Heavy chains are
classified as Y, m a, d, or e, which in turn define

t he i mmheaglerltivh findchmsisation ih gy instdce irpwhich ¢k dered to

1.gE, respectively, ical i nogl obul i.n (antib .
admigfiet ot BEAer Lo blstbr | ECREIEeh PO EE i CORP g P Grion: bir
or mdehyIppriféreels a Hoaedm. ant i body structural unit is

conposed of two identical pairs of polypeptide chains,

each having one "light" and one."he ". chain. The

ot or miams e e Hensokdions o 1 imitoP mave
admimsieray tolaysubfspipngdé te elicit araiiér epanceeaogntidodg nesponse to the
Anti body structural units (e.g. of the IgA and I gM
¥-asses) may al so assemble into oligomeric forms with
each other and additional polypeptide chains, for
exanpl eAsagsedgidrgie b dalizitsan imragso@ispdnsens ta indudeand/or

-chain pol ypeptide., Antibodi.es are the . .

poterlafe GRS RERGr Ae iRt PRI i SihEbe an mmuppaegeoppe s to
elevatd)iirhprobé opstrargftheh thalirmmdndrdspopdeiophe berfddit ofihkehost relative to

Engagenent of antigen with antibody expressed on the ..
the PERTIPGEegrSRENSE FIALS% Tt BB PSR e PEBUY = eiop e ebfpositon
of theCiggntionl ng stinmul ation of B cells to becone activated,

to undergo mtosis and to termnally differentiate

into plasma,.cells, which are.specialized f?r synt hesi s

and sedMbrA OB S PIOHRIN SUBRE Y SRt TRERPYREPILEY
substaatisyor pahially efdodéaby irhodyogieslingeags oeffggrsertoofin

. increase in t anount of anti n-.speci fi c ant, bodi es
mmuraSoRrasiGss e Fexneed AR BEe PEAB e R Y. 5. €
and Wéorﬁtiﬁlt %@drﬂ@lhe'smwﬂhﬁ Wﬂ@dbmgmmmlmbm eariabléegion genes.

. tho 0 eval uat |, an nt.1 bo response .S, to
Light B A FRs e s, 2 € it | HBaYe0ains 226 Possiisd 76k 1 o 5. ore,
whichiarttincdgfiaé tHaTing&idglobbiirsclagies big Gy &M, ag AEIdDUSINGE arespectively.

variety o t hods own.in the art such as. -
Aol eoBlobll (e S e GC iRt a4y ol containing four
polypgﬂﬁdé%O(Béclﬁ @mu{adhdyi s{ngf@tmah?mmé@?n@@ Jﬁémr&ba@uiﬁaﬁgs. ;
or  exanpl e, e titers of serumantibodie | in
polyPERs S CALE e SO g e LR Bt | TR eTpp e of
each RRAIR derh&Y £vanbleiehh praRPiBLESpdrRitidRr anfidedeBcodhition.
statistically significant jncrease in the titer of

Antibgely $tHSHEBIEEIE (@ 9aithe i 2d 1M ¢i3sReRyMax plse @seenpednie
oligodBFid @PARs WitH ledch Bhef ah@addiforaVpoIpsdptila enams Fbeskamible as IgM

anti bod%’gr_es onse to the anté%zin. O her assays that
pentamgrs BLasseeigtieowillethect-chaipely Hee of an

anti gen-specific antibody include, without linmtation,

I mMunol Agib6éiks arsiay anligergspachidighicopratsia peoayicts i A)slibset of

whiteimn&udggeﬂg %glile%ié F}‘/Hp%gcﬁgss ?é/ géllsingngparg%%%inp otb gn?itgerg %‘.tﬁ ‘antibody

expressed on the surface of B cells can induce an antibody response comprising

antig

stimulation of B cells to become activated, to undergo mitosis and to terminally
differentiate into plasma cells, which are specialized for synthesis and secretion of

antigen-specific antibody.
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bl ot) assays; and neutralization assays (e.g.,
neutralization of viral infectivity in an in vitro or

WO oogilves2assay) . | n sone enbodi nents, the conpPGT/CAZI09/000692
of the invention may be adm nistered to a subj ect in

order to eI| &N ce a ce
respond® ‘ﬁ?d ﬁ'ﬁ? gf‘éﬁ‘ ,E@)Cl?géﬁsﬂ%?% " er§ ﬁ)eaq @Pgﬁase Th the
amoun€ 6f ém@@d—lspé@ﬁb arftivodies irethpode of & efilgect it cesponsentorietasdiction
n the a of _anti gen- speC|f|c cyt ot oxi c
Ofthﬁaqtkgﬁﬁﬁg@'l 3&"’%3}9%&’ natural killer cells, or
cytokines in the body of a subj ect in response to
i nt r odudite methot df bealaatinggenaritivbdy ltelsportuedy tofmebfige the titers of

s b i RGBS Y B SPELah SRE or

methPdOkremin i ¢hd arm etichoas eizyimerinked &hrhomnsmdﬁrtﬂ absnyf(BUIBA)ioh

antiog el AN AR B 58 LA LT PSRl 81 ippecthserum

antlbbdﬂ@s Wwhieh &fHdi ts@ ﬁmar@nngén maybeideimnedvas sasjsodictt before
cells. Cell-

and et Beesurs hf PREBTY ootpinsc b SaeebingPara B iigs L antigen-
specnﬂ@bhltftﬂid|é§lfbllcﬁ¢’n936>kdo‘5u1(eNK)he aitigeg eouRpiadichteche gligécotiad

Té‘i n‘shtg)c%/jt es, andtt ase of various cytokines in
mourt %rb Qibody resPopgm tas Pia” r\ gen. Cellular immnity is

an i nmportant conponent of adaptive immne response and

fol I ow mmer asvags tat oay bk BBl it@astettthe ptdsentehofcang h

antigb Sedsii Aok s e hism B BT del s raad 58"
rad|omh@1iﬁassz§lyiéﬂmphlﬁﬁﬁmoprﬂcﬁmteﬂérsaﬁa?s ke yprotginvast (ngs Western

nmechani sns uch as: 1. t|vat| ant i
blot) BN G eHITA ARG 255248 B PPz B oAt Ry fn an in viro
or in aPORESHH.S 1 n body cells displaying epitopes of foreign
antigen on their surface, such as virus-infected

N | | th int | | b d
Col 12 df e i 55 A o Bl a5
adminiserarpidapebjetnth draéito @licikand/@renbahtssa celRfiediatg itrineuned o

resoqrpi& Meanduns oReuse PR, RIS relbtactkied U dshtome:
referd toearf iHBebs®OM thé aﬁfohgtrof@ahd;aw -spctiic\cotbtaxic BaamiHoctes,
ne re n | nat e J

e, respons

macr o AG e HPL T R Of PR N PEE T e IR 1

introdictidtbofi tAé aRtidkeh ALl the boddsf tAé SGojear ti ci pates in
defendlng agai nst fungi, protozoans cancers and

i ntracel | ul.ar, bacteria. It al so a i
Lo s SRR B uRnsy e Srdided infarlragenes! Rumora
immunityLfeewhiels frensetethld fanttion oraﬁmumaétidmrbo‘aldwfo@ﬁh in the humor
t i.on

(oot b Mok B DR S LR gt lia EPufy. for which the
proteBB@fandtontf irfdveizatonneddurdsciaedivdthiezlisis €dll-tizdiated immunity is
an |m(?neur|11%|}§§;)ro%tse that involves the activation of macrophages, natural killer cells (NK),
antigen-specific cytotoxic T-lymphocytes, and the release of various cytokines in
response to a ‘non-self antigen. Cellular immunity is an important component of adaptive
immune response and following recognition of antigen by cells through their interaction
with antigen-presenting cells such as dendritic cells, B lymphocytes and to a lesser

extent, macrophages, protects the body by various mechanisms such as:
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the induction of immunity follow ng vaccination. These
could be broadly classified into detection of: i)
W@ p@ailidse3 anti gen presenting cells; ii) specifPCT/CA2009/000692
effector cells and thelr functlons and iii) rel ease of
bIe medi at ors . suc . ), Antigen.
Tonudr paseiiition ENEMAE R 8 pbE R indhce
_a ép@p&grs |ﬁbbcy1t:elmmmﬁ3gaﬁtbp@er ef feqaugrpqm@emoh hhepanfaab

[ o-sStimulato rece ors .tha r _enhance

2P0 26 Voo b o ST i ikl Sty B PR s

andis@d@ingruese ahligenscel | s (APC) These

| mTuno stimulatory nol ecules (also called as

t i nmul at or re u Iat

20 A PG TesTPHA SRR At P 61 S AR a Fegt B A RN e

pripe&stiulaf pathbgerenamt esent ation to effector cells such

as CD4 and CD8 cytotoxic T cells. Such costinmulatory

m)Iec l.es uch as CD80.. 6, IMHC cl ass | _or, ,

o gLt Bl ettt Bvets g et Frliusnedind et of

f | athgraedls nvetveo iy awdtiedinantndredparsediand tirate agaiumstesponses.

t hese nol ecul es along with anti bodi es that

specifl entify. APC (su as .CD1l 1c far .

Gondr | t ¢ a-eBdpE iR oS e i udvind s inestag ot
but a&s& p’éﬁmdﬁtésl i rdeféndmlglagamst mxngppmmwafrs |oanpdre cartdein(rasellijlar
bact 8l I9 éTP I E t|c:h1nducethe deat h of

acteligy IR S? %J‘Hfr%&ré AN (FIToBs (and ot her

pat hogens), or expressing tunor antigens. These CTLs

di r ect | Detattichod cell mediates insnwerreypange dalovngwecsinatiom

or abnormal nol ecules on their surface. The ability of

suchcel {.ul ar. I, t

vVitro %/ﬁ ?If:ﬁéécgé%g w%rrﬁmh)? gpﬁ'g‘?ﬁ ﬁinglp%gtsg%tlgﬁ P?aﬂo.lrlﬁ cell types
and is nchdéttedby drffemd&pbclvmlm Iseveral metimds tquid da ubed to demonstrate

the RGO REELId OB AR FIER MbaSeet G h o dssgjeg ino
detedtiy)a@d ipgpesifieanfigen [Cesentinh atlisaiipsppeliieeifieetdr cells\andaheir
n_or. inf echl Qn Nal ve cytotoxic T

functiolp P S AP R e bR ke e on o1 CToR)

strongly interacts with a peptide-bound MHC cl ass |
i) Antigeingredenting belis @éﬁdnrtlctopllsialpmd:ellsa(anﬁhe atlgsp;er axtent
I ent ?t I on en/ I\/HC

macrRBs e Waogh 4 Ak R b SRR e Glork ot Bty for
enhaacdd afcantvetd:brtdsfg éé'ﬂb amﬂaaregerer&d@r@femm anngéraﬂesuérmnglcells
(AP RERE Roub s TRlehimIRRAgs (ESSaREas b imBRiyY midedes)
are uéértagmatbe@nﬁﬁ'ésevmdllk fdllbwmgtm;]faltvtﬁin drivaoeigationt diirirey tFe@ybdeBs of
r a | a +

antigRE plecdn Sl ottt aeblshds GuF PEFPP EoRERT s Suoh co-
stimuwiatbryandigcukss 3gchpapCDE6; OIS, MNidS<ldsstl et MiHGclass 1)y ddndye
soe A BTFUDY G788 VIR BCRRRE R L pras LSl b
againzetHese nmlajmdasgakmgmmmamtbodiys that s pexsfioatly enfifgrARQ (suel as

[ Nt [l I b , allow '
opt gt A B89 ow i e the i nfeet od cell . and caus:ng

it t
i) Cvltotoxic? T cells: (also known as Tc, killer T cell, or cytotoxic T-lymphocyte (CTL)) are

a sub-group of T cells which induce the death of cells that are infected with viruses (and
other pathogens), or expressing tumor antigens. These CTLs directly attack other cells

carrying certain foreign or abnormal molecules on their surface. The ability of such
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burst or lyse. CTL rel ease granzyne, a serine protease
that enters cells via pores to i nduce apoptosis (cel

wale@bh)es2Rel ease of these nol ecul es from CTL ceaT/ba2009/000692
used as a neasure of successful i nduction of cellular

T 8BS Bl e e

assagNan0E nhdllfdﬂﬁt@ﬁi?f éﬂapbﬂ@@@tha&ﬁﬁ@?&ﬁdn&ﬁ@ém&%ﬁa&acﬁﬁﬂiﬁe
uantita measur.e

presaRan S U R b iy WA tuen Do K oAded g el FRrsed by

specific GTBS tHat akd Jeherdas i @vEidllowihg biddirgatiph of iitedtign CD8
cells can be achieved by ELI SPOT and by fl ovvcytorretrl c

Cors R etoigt i RIE aeasdvatomiln ol PE8 ek@ploErTor

stron§l¢ ||dtér,act%rvﬂthl Wﬁefb@&p@m orask BrhOreSuIealTﬁlsmmtyarepends on
rtant

the RE3R o PUIEE 1 hE RGO ARY oL RERP® ARG and

infecte@lcb® b&m&ogahéutmmmvgxw ERQUC uhddrgees & pidcgss edlidd clonal
cannot Kkill inf el | r cl eargeatt hogens, but, in

cted
expapuAL RO ARES RNcliend A diidep e, 1 prof s 2 Y of
“armé’ REecteetdIs. Rtiresd aTmvilnges traad Kﬁrougmtthwaﬁdwﬁ search of

ctor, CD4+ T hel per cell. responses can
cells o anE MR INHE GBS | otGhar B OPHR Saiporie IdeatBrpucn
CTLsdﬁ$/rthﬁr@ ot MHE Ottisk T eatimiers RS eftorpatribegens.
Hel per T cells express T-cell receptors (TCR) t hat

recogni ze antigen.b nol ec

act | 8atWBﬁ” 8¥p°§eﬂé‘? &83?15! ?fé‘i% qr. ciyéhnc&%% gamaiic cfegls effedor
CTL fe@éa@é%@rf@wﬁ akd §esuly¥ihi GffotbXihd WaRE &smi heteg i thy ltérgetoéeu s

many cel | i ncl udi ng .the APC that act

|
p'asn%mﬁmbmec aldeng iRaiePe WathiR AowITa e Blecieaef ot o‘?{‘d Causing itto

burstor iyde! 'GﬁLtrBI@Es@MﬁaﬂEWé Ga SetipkIprotedied thar enTer%QJell§wﬁ%res to
provi de extra signals ‘that "hel p' actwatq_ &éﬂ t oxi
I

mducg@ppgtosnp\/(ﬁelt%ggg) &telease ok thsse qung:,nb eusedasa

meadufS BORBSssha hdbetidnsietdlabnnurr res ssrsk aaIRWwir&ccination. This
desi gnated Thl and Th2, each designed to elimnate

can Q@.qmérbé{rﬂnzwﬁ@gk%mmmé@r@ﬁgt aspR LISATST qaye linked

mm&@@bﬁt%"séW(@L%Fﬁéﬂwhé}eth*Es Rah belghamtitafives REAKGERT Since CTLs
areaEg;Otel ns (cyt oki nes) produced. In general, Thl cells

Sepeble |9 pr@éwug KPPqriaRtfdokinassBich @sHiNye Araniiatyr of

meam&n%amywuaﬁtg%mwls%aﬁ %b'a%hle%‘&b?EEISWT 864 by

pronote the hunoral i mune response by stinulation of
flowcpometicmesuremantaf fiteseliuardFNivAs fesecells and by
formati on of anti bodies. For exanple, a response

CD4+ SRt RdelRY cbhl |ﬁﬁ£ﬁ&y@yoﬁ Hehes & deu%ae Fshuhg @’s’@ohﬂa

nmouse d and UanS and favor_ a cel
mediaeE, anealay mwweo'ﬁ@ﬁ;s@ﬂﬁe%teb"&hmsmnpg@ﬁ%*muzmgtth%C@@q@"'tles of

the aHQ&F}@ r\%ﬁ\uh@ rédpoRsd.| tedsel ell$ BN @8 @fotbic bh Bhé@&?n@ﬁéﬂvﬁy and

redom nantly enhance the production of |gQd

Ca””ﬂ‘dﬁb'@ egcsells Ar H@ﬂ’a?%')er‘Pﬁeb%ﬁ§§?eé‘CSf ”‘@ngklth%gnmune

respchse 06y @Fe%ﬂnd"bﬂw@r ddik 18 perfdrd ﬂh@§@&@§§ST% Npeg 'oV@ffébtor CD4+ T
measure of successful vacci nati.on.

hi
helpes call EspRANSSP BPdS; '?‘FL@GEPV§Nr8f§§$'@’P?é£‘% rde§1ﬁ'iat€9tT5'I1|aﬁ‘€§r h2,
each¥/d§inédtd dtithisate differeht types b2pathogens.

Helper T cells express T-cell receptors (TCR) that recognize antigen bound
to Class Il MHC molecules. The activation of a naive helper T-cell causes it to release

cytokines, which influences the activity of many cell types, including the APC that
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TNF-a and others, or Th2- cytokines such as |L-4,
IL-5, IL10 anong others. iii) Measurenent of

weydookiases: rel eased fromregional |ynph nodespP@i/cas0a/000692
good i ndi cati on of successful imunization. As a

sult of antjgen presentatjion and nmaturatign of
activaledit; HelpRE TERISEaUre 8 Sn4ce ralsiehagivationsimd t&ﬁnmoéwgﬁ

cells. SHMSérﬁT c@llétdélﬁlpfﬂ@ﬁdeﬂéﬂrd SYeAS Bt tn\éld )éﬁWbt@@yi@td)‘(@ defis. Byo

tymes o EIGER, CRA § Jeless GeLIeePRIsER o de o BB DY Scipfepional APC.

des.gﬁ@tbeqwténayrhqemrdé% neg keaffinate d&fﬁdrémlt dsrm@rath@gbns The
cytoklnes such as

two Teygetbaepulatigns dHEﬁJI”chS@ag%frﬁ‘éJfW g[ch\ pu%tﬁwa %MH@W&% produced.

In geftRETAREAR SsRthe' RIGEDIMIHe re¥pdtsk 'b?%cﬁ@at@h%'ﬂﬂ%ﬂﬁ)hages
Successful i nmmuni zati on may be determned in a nunbe

and cpiolaiis, &-oRlo WRCEeSS THR cells PIOP G BedWAArAATIYNR geSAsRee Rt

stimulaltigh bea-cks foh BSRBEdisH infAdIbeNa caIR fidtByorBrrdidinbof aRfbodies. For
serum neutralization_inhibition assaégét o0 det ect

examplgnarespease roulariiPeshl eqllaimangducs lgtkaandilgGahindrouse

(IgG1V£mbG§t|r?F’ur§Hﬁ’d)%H$a\Rfr% &h%éam%mﬁéﬁregb@ns@ﬂé%la%@&\ If
pat hogen to determi ne the ficacy of the vaccination;

the Igﬁw@wwed@ é‘“é‘lntlwfulérf%&%tﬂ@ éy dbR txpgrcelis.dempy esdemiantly

enhatd&ARebrd RSt & I?@Sﬁ‘?n ltn'aﬁsepﬁg(?b i r'uﬁ'ﬁ‘ar%f) ‘?ﬁé h%a%ﬂr%tof cytoklnes
express a specitic cel ace mar er . g.

assogigiedmith |T@éto|r dh2 espaoseswitl giyesr maaswse pf $qq¢9$ﬁ5@|y4aé@natmn This

can be¥dchieél Bf |cr@l}fﬁﬂld§9 A& fF fh ey lokinb S8HH QWN@@JW? 12,
a conposition 8 ?I

the rnvention elfcited an anti
TNF-aadd otheesslor Th2diviakingsiseai ae I-édpdn Hd Oameng abersr knovvn
nmet hods. See, for exanple, Current Protocols in

I
) RS RGYROAE e ghon, BBl B L EGEL 9066
indicating ef suasassfalymbuinizatiomi As aresltiad aat@aﬂmr@sﬁntat@neariddmturatlon
of APM&%%@%Eto?Bel%%‘ch%Q}Fh HYhLCBEH ce %e@ér%gcyt

response to the ant e |nvent|on inds
relea%admm lgmph ondé peltsh eBymL@tum fhese BING in vigratimthet presengapf antigen,
oniod SPTEIFHRABHL S Lo B SR L LR TPy
imporégnd cytokine® sigchods IFNe{ |llm2ehb,t12oﬁNFrmam;U§NbGSEeﬂ' hisreatdnsndone
oy 1788 430 YR e BRI BRmath YR eb DS W,

treat mant and prevention, autoinmune di sease t r eat ment

and pr Suspedsiin Jmmeulzamvergey\be defeuninddl seapembereitwaystknown
to the@ﬂle?fg&%oﬂ?ﬁé d).?d'lr?%'bﬁt éétglﬁﬁtgﬁ% hepr{aldg ﬂﬁ%&'ﬂq@g Iﬁ?ﬁ Q—(leé\ilé(aend
serunp neuttaheattonanhiblporeaaays mdetectrwm@lbnaifanabd»dleat @hakamige studies, in
WhIChR/ra%?lﬁgt%d s%Bj[eEgearQ Hﬁﬁ%ﬁgeé) |tﬁ9§ Js@gggttedg)%thoggﬁ\(c? ?éteﬂﬂllne the

I'seas ncl udes o ene

efficapy ofttbs Na@nha’uesmrtdsthe iuse bﬁfﬂlqn@sochcma@matelder@dj Isbging (FACS) to
deterﬁfﬁ{%etfwé Eb ?tﬂ{ cg%@'lg ﬁ‘\?t &pr Caaépe:cﬁlg% ﬁ ?urg%%l %%r‘ﬁlgf%ce% in&he
identiiggtion 1of mtwetesiqumem@ydmnm@nmm Arskilled person may also determine if

immunization with a composition of the invention elicited an antibody and/or cell mediated

immune response using other known methods. See, for example, Current Protocols in

Immunology Coligan et al., ed. (Wiley Interscience, 2007).
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di m ni shnmrent of extent of disease, stabilisation of

the state of disease, prevention of devel opnent of
waele®meas@?23 preventi on of spread of di sease, del BgT/OA2009/000692

sl owi ng of di sease progression, deI ay or slow ng of

di seas n onf er rot
a di sej'%g“'@‘ gmﬁad'@&g{ﬁ ph%n r?g §fttbg1rwg}r1{'%naﬁ??lb? i on
admimétetelmeto ai sme}b%Eto&ihailt end/Br evante an aonbctdymureemu roediatatl s o

roIF gtsurw val of a patient beyond that
'mmug% N ?ﬁ] '@Whence of treatment and can al so nean

inhibiting the progression of disease tenporarily
al t houg'rMenmeeltlpm éhdy laroby appltcatmvmltlveprepe@tmrﬂndﬁgeatMént of
occurrence

any dfsrc?age guﬁgeg%tﬁe to?.[:;z]r%s%%%m g ?atm’enp Bg\ﬁ%g% Q@m|n@tr%%ﬁ Bflan

Isan C
antig&ui Rahbeerttate/atammtatmeg oitbe mveotmzremclude aatmem Krsaitnmnt end

d t f rt. ' ' ' .
o385 15 i, 4T B A PR RN g Bon,
allergtya#eennemtaod ammnhﬁn iantdirachane dlsgase résmsmeat andeprefention, neuron-

en t d;
seaofRab el aRAS A b st ags PUEHEH STk igates
treatraénttang pseNainéon, ;hoamnaonentdrdrol for dlseessd tréaimEotmd Beeentiopr control

a db d by th
ofa q?égggé?l é’h%qesa?oﬁ%eg@l'rg‘tq%esgf%@g%&%aéﬁkal 3/ of eThe Nat i onal
Institute of Health (1994); "Manual of Prophylactic
| nocul a:triemntuoatohtredﬁmeinom dismietirmimw dbtamiog Kenefickal or desired

resul{\s/gﬁggy{ng 'ﬁ"i’ ﬁ{ﬁﬁﬁe %{%ﬁ?ﬁ:ﬁ% %{J‘Heg mc%ﬁ rgg@fgl c%ﬂli'rpcﬁ’@d?a but are

not lniﬁi‘t@@l;w akeviatiediot ?mEWatumimlmre eynmpfonBz ol agditians

.. Man urers apa

i B S5y 8B SDuAER B LU FERRREE Fefonton

develdpinehbelydigeaspareeecrdiod bbspread bf drmasat delay omsiowing @f gisaase

progrefeiap et Ste Bisie e BBht el G TRAEY) Gpinsta

dusealse-oel:ﬁlfﬁgi; tbgéhtaand/amahemnejm og;/:lalilailtoa ofgm chsfltalsis rstate.eBrevention or
0 _a en and/ 0 ce

weatipgth a0 e nilroa S e Bl abfi Brvididnat Bbssied n the

abseﬁmﬁéatm@rﬁt amdycan @mmrmsm iahibiing ittgeprodesssive df Hiseasea

remogarl’ plfioR st Prein@oia) Tae S PRSP AieaRe sPCiincf P ftgase

suchb&@@tpmﬁntnﬂglmvfmlo@rrea/emﬂje@n of a di sease caused by a
bacteri a, a virus, a fungus, a parasite, an allergen

or at I es Lvel v. i ti.on.of t
i nvent i @dk%t S?Gl Eer bnié Su@%&.gﬁg? ﬁéédt ?%%@%%nr? ftes of
administiétion, posages étonfaang aameulafr aprﬂ!catimj ie otdeir o acréene the desired

reof . The ct ave cer

resul ¥RsEn 0gh ey Pt e TR S BB B bl e
diseaBBditaie tpbepentrtdd by tredted Ube age, ;Hdmcailcmhdlaom drodgfweight, sex

0 sition . of the i ven i RCl u o] : "
and TR BR st e i Al e e thRpasaine Handoook:
editel @y kienRasesehiet's Masodidtas (Gaku- yutrylal)mfﬁhea\‘ajional Institute of Health
(1994); "Manual of Prophylactic Inoculation, 8th edition", edited by Mikio Kimura,
Munehiro Hirayama, and Harumi Sakai, Kindai Shuppan (2000); "Minimum Requirements
for Biological Products”, edited by the Association of Biologicals Manufacturers of Japan
(1993).
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germcell tunors. In one enbodi nent, the cancer may be
caused by a pathogen, such as a virus. Viruses |inked

wo eoovhessdevel opnent of cancer are known to thePGRICAR@®d/000692
person and include, but are not limted to, human

Immupa | | | omaviruses (HPV), John Cunni nghamvirus (JCV),
—Q@-%@ﬁp—ﬂ%ﬁ@ées virus 8, Epstein Barr Virus (EBV), Merkel
cell polyomavirus, Hepatitis C Virus and Human T cell
| eukaem eorupasitionlof thefineatipo sndyi lenuseld to irsluice s @ntikedymay

cooeBi 375 LR e AR PSR Ty Bl v

comp@fsutnorammewbpectimmeqmtemcent i Aminohurearesponsesoay be glicited and/or

e UL I e T

Thus OR@niodimergs bitthe inveptiarn, faiconmsntlgremay,@onmnp@sn antigeroderived

t. b i t.abl
R et
formumed fdrh.gé &D{he tfélae'nsmbjndtbt prexvgntion of ref dsdase cauised bly g bacleria, a

e a

f devel ppin nfecti on.
virus,\g ?“899"/? ﬁf%ﬁ't&ngn @Iﬁeégerhg&a @@w%g@tfé%ﬁ &y Y pr event ed
by the use or adm nistration of a conp05|t|on of the
i nvent i ooormpeditictheof the inkentionmay keasuitable fQougzoir the tieatment

e SR M RIS REA T, Y TR RIS e or

ovirus
may B@lenwkldf%ve%ﬁng Eaxhoponﬁancrans thakonag hefieeatdd ardéori prengnted by

the U%Bl‘a?(?/rfll fc’rai iQN &alfscotml_ﬁm@w\ﬁ oﬁhﬁng\}@i& 8% ImecLuzj§/a \\//VW‘n(leﬁmltatlon
carC|ﬁmmwdeﬁud:arrdsomadymphmms lediHentia,\sarecana, piastinmd, Inyetoraa, and

Vi ., inf A f
germel e’ 457 630 i bt/FR 8o Sl bDBAST SBon
a virdsn Gﬂrﬂ@&ég linked tmvemmehmfarayicmeynowm tovihe lskl,llecRabnseB and
et i [ 5Ro oSREE AR e g SR ingnam vivs
(vay hmmammpagv.tusss \Bpwm B Voo EB\)S MeFal eslopalyarsavirus,
repai B Mt b BuBIRY L, Aol g RFARon
may u@nsé‘cfiolr @Lthdrmh@ﬁ@teﬁbw preptiylaxés ef@ancs for enamplet inghe

I nve 1 on 0 reve

UG I BT 6 CPHFREE P9 T fo Aok e TeRLAgigge, Cancers tha

may bE&dfefbm th@EbM wta)ns&ﬁ theshvigition sriclaieded niRMgnsmtraed! tedt
t he faml xov ridae and is often characteri zed
eXpr%Ség%H”%ﬁr p‘@‘?‘%g‘ﬂﬁ?'ei ns on the outside of the

viral parti cI e hermggl utinin (HA) and neuramn ni dase

( SIA) ][\Nﬁgmpugtudrbﬂofsu@tnypmmnoﬁay bé SulmbiafoAusminahd eeatment
i dentifie

anloy FGEvPRGom 872 W UGl i S bieChipReP Dl o1y dhe syigst may be
infecRAOAIT 4 ViR dk maVf beugtrish of teves@sngd' a piral Iidéetih8 . Vidahinféetions that

may bF 16864 BET PHyeP edamI B o B s PR oR E 3 RoutoBligH BE R
inveritibg indugenivitesut imytatisn, Qowpaklisf accirsevirus, Preudaceapaxvitus,
Humgﬂ EF@S?V'{W%\QE Efgh)%t%m%wlrgﬁo(?yzgﬁggglg&lrlu\s/.equrlngﬁ %agné\ﬂug A-F,
Polyomavirus, Human papillomavirus, Parvovirus, Hepatitis A virus, Hepatitis B virus,
Hepatitis C virus, Human immunodeficiency virus, Orthoreovirus, Rotavirus, Ebolavirus,
parainfluenza virus, influenza A virus, influenza B virus, influenza C virus, Measles virus,
Mumps virus, Rubella virus, Pneumovirus, Human respiratory syncytial virus, Rabies

virus, California encephalitis virus, Japanese encephalitis virus, Hantaan virus,
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t he neurodegenerative disease is associated with the
expression of an antigen. The subject may have a

woempadagener ati ve di sease or may be at ri sk oPCT/CA2009/000692
devel opi ng a neurodegenerative di sease.

ur.odegener ati.ve .di seases .t hat may.be Ar.
oS AOIPTE ASHE IS5 G ORaH, SPPRER FRANES, EIRRGs,
Norovi@BPrIgviikn D@ﬁg L!idlﬁruSnweet Nitgviruse i elthey fewet Viustand varicella.
[imt ati on Al zhei mer' s di sease, Parkinson's di sease,

Hunt i n eas an t I
scl er o gn? g@%?ém]eﬁ? Nt nag%még of 918rfﬁ\gencgﬁ fila be used t? treat
and/or bﬂeveﬁwaiﬂhfllﬂﬂnzﬁa{jrubmfemm it @subjee in agetf hherqu eknﬁnenza is a

smgleqft%qgilp ’ASV'EH c&i@efahﬂlympg{ygé\%n d’yrb |9 hgﬁ Eﬁ&i’facterlzed

base®86 64d Rideoglyprdteiaswh G)Inedoqllbldq lméthea/n’rd}’ pm‘tld:le,l,hqnmammtlnm (HA)

ans rebeitinghs ol ool Rt & RLFE A o BB ept
(Kaw&iléa et &l 7Vifd@dgy A006) 174 *59p767; Weabpter et au rAstugemevanahas among

oo RiiDspeeeBRe Rl 1 ML P EAciBAREHL VF KRyl gBS0RE Retes
of .nfl(;éﬁidwgse@rebrmgérnvaieg Blewvdnel mers Dis 13: 393-405,

2008). A subject administered or treated with a
corrp03|t|on of thet nvent on

i ncr eadbCYRPFORA ity '3‘88/%? ee?lf'ta%(ﬁ)'l Ysedﬂﬁr}ﬁ,rtﬂ%atment

and/dr@ﬁeﬁ@ﬁﬁ@ 6fa ﬁéﬁ&o@agehgemw disesdevia atsubgecsinbjeedtthdéreefavbdrein
t a contro

the ngypesaeraie chegss Brssorged it Sier o arcni g8, TRe
subjeﬁpﬂha? aplea ﬂe@bdb@f&atﬁ)@@hs{e@wonmw befat tlhgofcxiwehianhg a
osi ti.on does

nposi tion. Thu ntr ol
neurqABPRRTAING I easey Nseodgensraife dheasgs 112t ooy et&%%?%a”dé?r
prevdh@éd/ﬂér ReWse 4} adminysiratph oba corapasitiorrof theninoertion include, without

nment, a control co sition does not.contai
imitaig JHzheimpss Gsease. BRBEPRBARESS, HBRder'S diseatsidon
amydi@phie Mtk ScledosigI(ADSE ead of pol yl: C. A subj ect
adm nistered or treated with a conposition of the
|nvent|on ma

o ar 118298 Sppeltent et tpn A he HYeHgh FEE Geg 1 beat
and/dr%@éﬁen?—{\ﬁhem@rs |d%@§§e B subjedt &ﬁﬁeﬁ&héﬁeofl a«lzﬂmmet's dixease is
as or. eas t
char%]zggtbyttmee%stsgalaw)q ﬂf rgawhd? é?q%e%rggﬁéc{r%ngﬂr!o\/q ns |8r@e brains of
paheﬁt@’@?tgﬂ Nﬁrglmef?@s@é%elh(b@@)foﬂekﬁg)le(, @qegeﬂ 2ad Sphlahtrii n$0|erice
al ue rom serum o S t t
314: Z7CERHADOBT SHOBRS FHP R o d8b Peen progoes tofidy's
causétﬂé&ble(}n ia@oplébaﬂrﬂﬂ@theosu%&ptmte Jer€lohs 6F.tRO ap6lt gbeadizhaki and
0. 30 hi %r than that of a subject

| e
WOZ'?'?‘éa’t"g%hWFﬁ [Biséén%s?%“oé Bsition. A subject

adm ni stered or treated with a conposition of the

I nvent INBUHS]'BM FRimitisteredl sretehatapmtred e@lnbmmmeofnnesmeme)n may
| s at at le

ast 1. 7 :

resuliie rcBse ghan apttiodaeneB et {yiua roahig g e antgen
relat.é@(to abubjesieateddiith Deoraiol b@amsitﬁm isglsed heedimtd ‘contral a

kHet treated with a con rp ncRosmlor%
compos on” may refer to any composition does not contain at least one component
of the claimed composition. Thus a control composition does not contain at least one of
1) an antigen, 2) liposome, 3) polyl:C or 4) a hydrophobic carrier. In one embodiment, a
control composition does not contain polyl:C. In other embodiments, a control

composition may contain alum instead of polyl:C.
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A subj ect adm nistered or treated with a conposition
of the invention may elicit a nmenory T cell popul ation
wo bav/1ses2at | east 1.50x, at | east 1.75x, at | eBST/CA2009/000692
at | east 2. 5x at Ieast 3x, at Ieast 3.5x, at |east
4x, at | east her tive to a
subj ectA ?H‘t@%ﬁté‘am}ﬁ'ﬁtﬁ ed oégﬁ?ﬁeglw'% ‘?cﬁ'tl?ﬁ' °fi“es'm5‘f'5'8{‘ may
elicit 8f Bhioely GheUine FedpoRsd et 18idt least cechmletalsomai dt kst 2x, at

i nvention event the t an /or
east g et IBTot X S Bro e Bt S At 8 st B botet e
to a .J,fubj%@t wsht¥d Whh a c@ﬁﬁél%@hp@@ﬂ@@slntdn@namﬂawwmtvmtarmnodﬁtltre

urther illustrated the follo [i,m,ti
(expreseahin tasmsiskiagHD ae PR I 2 Sbfeal ket Wil
com sﬁo%ﬁfﬁ% |rﬁ%fenﬁé}€bs RRt ODB%tIT@%tf)HOnm%@S’HOGS Bt east 0.20, at

ot SR P 5 e B it Sl s 5660 3o

food ad libitum under filter controlled air

circul sk s@ect Bamiriibied ¢ ceateidnathta &ﬁmidmtofmhmmventlon may
protein, was purchased from Pr ot

et Bl Plaied BTGRPSO Bt B R BIBE o Hagt gt 2 a

least 20X aKeARIR, A0ELR BI5K atveag Ak, stfleas? 400 IéanSx ARMer relative
corresponds to the henm | utinin gl ycoprotein, an

to a sybiachpaied HB ARt B (@5@%?"“8% the surface of the H5NL
i nfluenza virus. This reconbi nant protein, hereafter

desi gnag Gdbjééﬂ%,dmw&ewﬁe‘cd teated vvmbaboramsi.mmftme Inesittion may

oo S B B el bk O 1950 e 3o

2.5x, Vé@ﬁea@ﬁ&@%@ Rest/5:€ 2T JoFEt 44, Akledst 415%) P aDIebstEx Hgissyelative to a
a nmethod that allows the detection of

SUbJ%{rP@téﬁWétB@&OP rel CORASHAY- | evel s in theserum of

i mmuni zed animals. Perform ng the ELI SA on sera

col | ect gdubjeeradmiimistaretest tidate with Acorageditn dffeinvantion may
ever%?f our weeks for exanp

orevari e GrveiRg AL B o] G5 P BRSSO B SR REtYe 2

subjcPfrBatbaWitA: cdRtrbeddmposioRS-wel | m crotiter plate is
coated with antigen (rHA, 1 mcrograni milliliter)

overni ght at 4 de u

ol at | Thespvetiohilbe: Mezied by B SEa e amingihe gramples.

degrees Celsius with serial dilutions of sera,

typically starting at aEdAMPLEON of 1/2000. A

secondary reagent (protein G conjugated to al kaline

phosph e hem s.. G bhsto

Phen’ adtanoges Aee: FETAP Cod: iss: PRIt oL 9% Polsed fom
Charf@@lRivatLaBEradﬁ%G(SBCENﬁtaith Eahddaviang \A@reﬁﬂ?lfneduiceordlng to
.. Jncubatign wt aso t.io nt ai ni mllLigram . :
mstiyfare seaies i ey porbRE B Indbel bontilpd & orcuiaton.

hexahydrate (Si gma- Al drl ch Chem e GvH, Switzerland),

t he 405TmmH6NEtmbnainm bemeg:gloﬁmreamlteimved/eis pgcmasasd diroedProtein

C & Br YI% t a@@%
SC'e')ﬁ?§t eﬂs"e” E‘;ﬁﬁ %#'ﬁ)t %mgﬂgﬁ{ a% ﬁ\ a g esc{é pglgeular
wenghtmfl—':’QeE)pO/&altems and corresponds to the hemagglutlnln glycoprotein, an antigenic
protein present on the surface of the H5N1 influenza virus. This recombinant protein,
hereafter designated rHA, was used as a model antigen to test the efficacy of vaccine

formulations. rHA was used at 1 microgram per 30 microliter dose.

Vaccine efficacy was assessed by enzyme-linked immunosorbent assay

(ELISA), a method that allows the detection of antigen-specific antibody levels in the
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(Journal of |munol ogi cal Methods, 1998, 221:35-41).

Calcul ated titers represent the highest dilution at
wokieh4@23t ati stically significant increase i nPCT/CA2009/000692

absorbance is observed in serum sanples fromi mTunl zed

i f
seruf] gt Fodin R atmoldy R Ee sh Bl Sivm PRl S mypized
micetﬁlnea r@gdlpointﬁrvall(é\uiry four weekd for Bxéraglsle) ‘wsalmyff Lg G%rgﬁlsrﬁfolrlbgﬁ\e
. n NOUS M Xture
antiogf Esflondbs 1@ Given e S B ToR Pt s Sl Dist e s
coatddheitpargigen ¢|€HA)f1 raicrddfaraohillilitenyoviemigiites ghizheeds disiug dlocked

with ﬁﬁgeﬁlaﬁlﬁ(f%_#oe i uﬁtoﬁegp%ncd:!bla S@Eﬁ?@“ﬁa&%p%&rﬁeﬁ? ggls?l}sevgith serial
d||ut|6ru§¢f$@fhadypldﬁalli8@&rﬂﬁgcztal dllummofmf/20ﬂ®08®kmioﬁdbwfré@gad (protein G

con s P aBln eirsphPBeatig crmicels GRESar A USA) i Fen added

to eadlp pe st ﬁHI&Bb)dllét‘Wl for efieohddrext 87 dbgreeb ICRBATE GHURIPGSE®Minute

. th HA t The | i posaone

incurghas BRte oo CORRTY Sba e Lediifes 4 HESHR phgsohate

dlsod'uhh @Iy RexahyBrmatad SigiaiAlRich [CHéRTie GPhtﬂ-ﬂGwﬂzéJl@kbﬁ&h@ “p5AL,
ed with 0 nanonet er, car bonat e

f 2
nanof RIS AR OURRER YN SOTRFCER FHED & PGl S BBl sader (ASYS

Hitech L@rﬁ@msfr\mm}o EndpsihNerstife cél@@atréuldslc@éé\mfedqﬁ Ftdy R Gt al
(P erce, Rockf L, USA) was added.

(ourphorSpEOBBIsa o 1SPE 2o 13-+ GRSHBISkE T ERToset the

highe€HiM)MioA tat WH&H%@ét%ﬂcaI@%lgﬁmééht iMEHeHERINQdbsBrbFh8& IsdlbsBivid in
carrier eﬂw valent to Freund's inconplete adjuvant

Serum RABRIFS 4L wedierpfﬁmverssﬁ\ssw S%’GB‘EF freen Mjvesappimmunized
contrbiraRe e Nit¥vaarPreented ab Wgv0aalat @F thelerdbbinedlitishon W th
the |iposone suspension contained wthin the water
phase Q&b he emul sion and the oil form ng a continuous
h

hy dr ophtbiPENPRIE@Cccipg dRseribed inReein GsB: Ly hemegengusapixiure of

s1oonwnhm éﬁoeérﬁzlé%ﬁerblf'(ﬁlp@mmbHGGQFmé?W wamhyérlaféa if e é‘#e@érﬁlﬁe ofa
rHA antigen | um a {uvant and the m neral

rHA 551 10537 Praspho i e o (AHbF A1obimd fpasomesuin arcaps aated

rHA. t|ﬁ> bﬂéf B3 RS BHRMsAf WA V\?évéiﬁ@m%leﬁd@cﬂ.hrao@rm@%nfe% B’H&rﬂa*sShate
vacci ne correspondlng o the invention,

t he
buffefﬁd&@éa%f%t Getepiadded pbiemifiorame siie W 10R chwem/ cholestera

mixtut@1d fokh BEp@XFRIH 250 mi@bhted d1@ 1ihBSorh@58Hch8Bn @hcapsulating the
posonmes encapsul ating rHA, and after extruding the

rHA E{Wt's%% ohke meegqrwr@mweﬁruge@ by gAsYiRg the material through a
mandéph‘i’rﬁ-%&@@d@t(ﬂvﬁ”hh%ﬁﬁer JA:E3U§]6§ flt‘PéH \ﬁl’fﬂsa 9bo fﬁgh&ﬂg“ter

adj uvant (Pierce, Rockford, TL; were a
polycarpepgtesmempiane o F Pt evesy 450 wqﬁglg@rﬁ@é hpcrs&vfnees;@pgnmcontammg

rHA, EmMdrarRs sf Plied Allurﬁ%%ﬁﬁ% (ﬁf&#éeg%ékfaﬁi FLV%JZ{A) was added. For

suspensi on, an equa volume of a m nera carri
every 00rpigFalitess o0 linosams/ antigsahadievantsuspeayionean qmiauolvme ofa

mlnelfa%l%a?rl&eéq‘%ﬁvalerht & EreBRYS ﬁic@ﬁﬁp\@té deﬁ%?\t erB% ontamde(TM)
suspensi on _contai ned in the water phase of

ISA 5én§HP§i“%¢1 by REPRifc TaNGe) s AdARd tnier @rwatﬁru@ngi qmd@en with the

liposdrA& BuspRASIbRA Bostamed WA thé REte?onask O thé @Hu‘s%nsar%f thE kg forming
above described enul si on containing |iposones,

a congﬂgq@&ydr%pglp PEasRlj ERantaccign gose consisted of 30 mlcrollters of the
above-described emulsion containing liposomes, rHA antigen, alum adjuvant, and the

mineral oil carrier. This vaccine formulation will be referred to as liposome/ alum/

hydrophobic carrier.
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the mneral oil carrier. This particular formulation
Wil be referred to as |iposone/ polyhC/ hydrophobic
W@ 200i1¢6523 The efficacy of the two enul si on forpal/an2@n®00692
descri bed above was conpared to the efficacy of a
control vacci ne consi stin

f HA and
50 1 oI PaRHA G S aPoSRnaiTe SUTRraryR, b3
proceabﬁé%maé@eiatébbeé adresadddn@th(thElfolloding ehwepiipro Eiewofy the ce

oo in s b BB P S BTl susoenson

througih Q@mvhtéﬁ(bﬂnéﬂéf oI{//@é?bélﬁté g&&ibrﬁwum inicrogranvesfgolyl:C adjuvant
vacci nat e accine, B co

GEE- ﬂn% HTS e B 8T Moo S E i RbaR ey every

500 refoyakd of(rjw@;'o@@.h@barmg@afrddjlﬁ/rana@s@ezsmm eeccqabbwgumEat a mineral
vacci ne dose tiye nt ai ne

o cafst MG G 1SR c Sonite & Rl MR AEE ATV H !

emulﬁ@rﬁ"ﬁfﬂ? ﬁ1eﬂﬁ>o§or}fﬂb l‘éﬁ@;ﬁin@l@h%nfahﬁ%dﬁ@th&haéemase ddthe emuI5|on and

e o el BT Rl DS BRERLS CorT LT o

the amt@se%o@nmléﬁ @Glﬁtémﬁ'\gcﬁpogd)r’dé@ rliR&nEagER, rpoly!: gramp/aaf and
mce (G oup i nj ect Eﬁ' m{scul ar | vyl P

the minsgalchieerisy. Ihis RR Ll RETLGHEY b '%?g’ rofl {piee I BgTAme GebC/

hydrdph@b@@grri@g m crograns of al um suspended in phosphate
buffered saline. Serum sanples were collected from all

mce at_ 18 days and 28 da st-l zati o
At + bockEraGaog of et S8 i Eioia el A e R P P e e
comp%?edjléscﬁé g sk QV@NtrEl AidBing cﬂhﬁﬁlng%ﬁﬂrﬂbﬁb@ran of rHA and 60
etectabl e antigen-specific anti [espon Was
mlcrosmﬁféjumadmam@wﬁ@crgawwfﬁhpa@h%% dféresh saiine (pH7.4). Two
grougd df'ﬁg@éjlgwram rﬁ@e‘b@l"bfo@b w@@qme@ted Nate &0 Mdsﬁmg)@hm liposome

m ce vacci nat ed | i posone/

vaccing frBiRgBnD A e S, Grojiinb migesueTs § Vaccinated with

Vaccﬁ@@b&ﬁﬁrﬁh‘gﬂ mlcggﬁbn?é?tth%Mgérﬁ@ﬂﬁﬁIé%d if\BD |nﬂcrbht@$d@of
results were expected, the use of pol yhC adjuva

iposQRRalECh Y AP BRIP4 S J37CHb] PRAYBERCH SFUARS dose effectively

contmr@ﬁm@rﬁm‘é%? hbiofcf e ?Fﬁlééﬂ/vér@fv@ld@néteﬂw\ﬁtﬂ)va00|ne A
ed sone unexpected result; antibody titers were

compsylisg\mfm@mrw ohrihEarmuleiad iprR9dRickplitess ot lpaspel
hyd rdg)heglﬁ Q:gPr{er ak ualcridyd Lepi bEébh%E&lh@ Hoéé’éﬁ’@ﬂtl@ély @Bntalea 6P

m ce, vacci nated w t he agqueous contr ol
mlcrdgmfmlpfa@'vf@n T@@wntr@@o%@w@ce @(ér@epés et Qn@sdnigetedi t er s

|ntrad'h95cru%rlg/w?‘l% RO Lot aljaﬁﬁxfhcgﬂg c%hs@-tﬁ}?ad'fq r%i%rdéff‘yrﬁ of rHA and 60

stvaccination (l1ogl0 val ues of 4.
mlcrqge@m%@talwlsyl)spennfﬁd i ﬁhrpﬁmhme huffeeadssaipe. 1§e%\lﬁdsazepla%nyl§re
colleﬁgé’ ?ro&“ﬁaé’?l% ?@%i ‘P@di}% %mda?ys%gﬁmﬂﬁuﬂliétl%ziﬁtl@&% ttéra%h

resence of such anti body
theser eatp weseexapingaBby H‘SZ’SG%I%%”?@ R®Rs) post-vacci nation

confirms that a genU| ne i nmune response was gener at ed

as a regiup 3%|c¥@%ﬁér%ﬁatd' HletebbOE RNbgdH-skdffdainti¥8dyeresponse

injected wth fornul ati on corresponding to the
as washqquptegﬁolmr@g the administration of an alum-adjuvanted control vaccine. Not
surprisingly, Group 2 mice vaccinated with a liposome/ alum/ hydrophobic carrier
formulation generated a considerably higher antibody response. While these results were
expected, the use of polyl:C adjuvant instead of alum adjuvant in a liposome/ polyl:C/
hydrophobic carrier formulation (Group 1 mice), yielded some unexpected result; antibody
titers were significantly higher than those generated by the liposome/ alum/ hydrophobic

carrier formulation (Group 2).
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able to generate an enhanced i nmune response wth
endpoint titers reaching up to 1/1 ,024,000 (log 10

wo alma46583 6. 01) at 18 days post-vacci nati on aneCT/CA2009/000692
178,192,000 (a l0ogl0 value of 6.91) at four weeks
post-imuni zation. These results indicate
| i posorffPURPARIEBNEEFIBated ith dhe agHeayp SPmB?‘éor%ﬂﬁﬂt'Qf‘ﬁeﬁﬂ'bed

abovél déﬁlebé"ﬂéa &%p@#ﬁﬂkr@ﬁ@t&ﬂ@?bb@aﬁcﬁ 13210802k HB&NA 28 days post-
ficantly hanced in vivo

vacCiBiRgAIogA0 valuPs BLSHENd 4SRRI TPN OB ETRaP P Bprspid8 and 28
days ?Qﬁ%eélﬁatﬂinqme‘?@t% D Qerdy @&t‘d ﬂ’QS@S OU@ §Iod3>€)°Mﬁl£ot25 &at mhgen

ree, fenmle m ce, wer e obt.ai ned

presenee §f Sliransigody R?éPorLS%@F é§ éf“i’ §§ d?@ (%%éﬂ?sw@c'”at'on
confqu:t%nlﬁgtaé &ﬂ%é"ﬁrﬁurﬁ@ﬂ@ﬁ&hs@%@@n@ﬁaté@aé Béd Ut lv@dftﬁ*natlon

del | nes wth water and food ad |ibitum unde
Group frniee thes Weraiesipdarih B ferlUAS ﬁOff%&anH'n@%%FHﬂ jpvention were

able H%efa@ﬁgﬁ’@hﬁ‘é}i%d hﬁnﬁagl{égpbﬁwwm Bh@idint tieRE r@wm@mm

[utinin ycoprotein on the surface

111,024 B0 BE1G ARG \AL 1SV BSS NERRLSB e o 57 R H09 10
value$5\f'6Qﬂ(5 S fduMRBLEL Gobt- n%um%@t@n THaES rd<2R9 iHRlid2@ hat Ilposome/
tei'n, hereafter designated rHA, was used as a el
hydrqnhpblg@ﬁrrteofqr@@tatlpmﬁactéﬁaml@a@wqw Cv%f&%\faﬁ\éaffeoqaﬁap'ﬁt%ﬁ%erat'”g
@/ 10
i s e e S e
hydraphebis zawriep pod edugass/ alumdestiel veeanatiPnéxanpl e one were
used. In summary, 33 mcrograms of rHA were suspended
in 300 mcroliters of phpgipaEs buffered saline (pH
7.4) then added to 132 mlligrams of a S100 IeC|th| n/
chol esterol m xture IQPOI d GrbH, GCermany) to fo
appr oxi Pathegep flﬂﬁ@hﬁ‘@? Dtraics, B weeks BBW%%QB@H@P&Wm
CharR8 Rt Y Lpbiaftict 6t CoMi I QO E0anataF ahd REFRORGUsed accordlng to

preparation was extrude d by passing the materia
institytipnaLgpidedinaawiia watar@ng feqd REHDItURy HRder filtar %‘é@l'@i air girculation.
USA) fitted with a 200 nanoneter pol ycarbonate

menbr angs infQENPIeT, M—ls‘f\ﬁore%r%i%httr%rn%g@futlhlnﬁﬁét@ﬁ‘p corres(gondlng
suspensi on contai ni ng rHA m crograns o

to theabigmagmiutinirrgleansoteRa¥KtNg .surfaqeLfo thesiAp M‘Usﬂ%ﬁeﬂr%}ékyﬁs
purctia$el YrorPProti églehée%r (%/le?fmeﬁ tTPl9§RITth|§‘ RecbERfHanBgicg/ant

suspensi on, an equa volunme of a mneral oil carrier
herequn ﬁe@mnateq A warusedias asepgel@ntigemiedest thrsfigaereel vegcine

formdIfdhs ridR L5 sBa Gt glﬂ'&’rjo;q‘rla?rppé!\‘ domichsitdrigpes ome

suspension contai ne hin the water phase of the
emul sion and the oil formng a conti nuous hydrophobic
phase. Extormylatecthavasprecatsepadiegitathe Jryeptien. dhg sare

procéﬁﬁ&éé@s @é%‘a’ﬁedjﬁ%ﬁ%h%%doﬁxér%'ﬁed Cﬁf‘éuﬁ‘ﬁrﬂér’}%i hP&éQf‘éﬁfs of rtHA

ant 1 ant, and m neral oll

weresappensied Irrﬁ@%mmltt@rémf 8 ospaam%@r%sa}m (PHhé-4 dyepraddgd to
132 r‘e@ fg?a?né bpé’?@%(ecmm/&hogstehm%l%rp ifoi 8hbiHe GerrhBRYy) to form

I cac osone/ polyli hydr ophobi c carri er
apprepaoaiety 92/50 microliters oP Polyl y B

a liposome suspension encapsulating the rHA antigen.
The liposome preparation was extruded by passing the material through a manual mini

extruder (Avanti, Alabaster, AL, USA) fitted with a 200 nanometer polycarbonate
membrane. For every 450 microliters of liposome suspension containing rHA, 133
micrograms of polyl:C adjuvant (Pierce, Rockford, IL, USA) was added. For every 500
microliters of a liposome/ antigen/ adjuvant suspension, an equal volume of a mineral oil

carrier (Montanide(TM) ISA 51, Seppic, France) was added to form a water-in-oil
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descri bed above was conpared to the efficacy of an
aqueous control vaccine containing pol yhC adjuvant.

waemogscsaps of mice (9 or 10 mice per group) WBCECA2009/000692
i njected once, intranuscularly, with 30 mcroliters

et R R S1HpOR O SRR ST o AR 4 M A ihaRE oG enmision
and tﬁ@bﬂ/’f&nfr@raﬁbﬂrﬂhe&sl iy dashhabiepblsé. eE sctofadcinpaibeaednsisted of 30

i e SRR o S S SRR PN oo

ad,ux/éﬁntah@lthmln)élral a| uam@r MENi€ pafaEiIaH fagmdlatiBrowin Geasieridd taas!
mcro :C fornmul ated i n phosphate buffered

“posogg?/.n%)/'%ﬁhydfoa‘)‘o IGEATifh sanpl es were col | ected from al
mce at 18 and 28 days post-inmuni zation. rHA anti body

titers e dfficacy oF teSiRBBIRS PUBIE/ BY@ODINEIC EatribiltaBainas
descri bed in ex

descifEiAoABMES SATIPGERT 6 P Ay A B BB AL Ecoe containing

polyl{cPAdj@winh gT\R/Bgrcfué&oﬂ hﬁdef (@tdrOO niiée Qer@bmi) weradjestedbeck,
control vaccine. ccl nated wit

mtramy%%lpfewltrb%(p mlcr@]terﬁﬁgf g% b$@u8 rl’PIC% lwelr%ymlrgzﬁcgwlth Vaccine

B coMbl‘?sllrﬁb‘v‘ﬁ niirogiahi 6rapml éhd%hﬁf@g?ﬁmg r@dp@lym fdridugitéd in 30 microliters
m.ce gener at ed

npared to those of G ou Cgﬁgaﬁ)
of hp@soew #OlypCt Bydmri@@'mﬂiﬂaégiei@ QVeyf GEOUP 4 nice werg
inject@@YithPRShickAfers Bﬂhé %Bnt?dl @O?PCtv@cdlﬁé- codBrsifP D nitrograk®rHA and
equal to 6.01) at da E?St vacm pation

4 micregrams ViR fermiip@ ImpthHBatﬁrbéE%rﬁeéa e @t h4hnesHBLAMPles

were CBRRAAPRSM GAMitd BB1PardfIBIEAR rjogmmum@amﬁn&;m%n@mttﬂ&s of
as a result of the vacci nat’i on.

the sqracsaMpigseWeri axAMinNgd hmﬁ!d%@&?@%@@ﬂ&harmp'?d t he
i nvention, were able to generate endpoint titers

r eachi ngroup 2 ficd /gbne@d Deetthoig Jeﬂtl% cﬂfc a@nh@éda/ r@kponse
8 days post- vacc:| nat i on and 1/8 000

fo"ovw@w tj@ asimigisigation gl rbkC @@@f@@t%’o@anirphfﬁ&ﬁﬁnsaﬁr@w Tiese
vacahgt%H |v@|t$| th@fhssdhfe/ bogicl h)@ﬁﬁ:@ﬂﬁ{c MW edhRRiten CRsIHE@T

formul ati ons contai ni ng yLC adj uvant are capabl e
signifianije pelanced gnepaintditers |C@@H@'Ie§’ t% Hiesh @é@ﬂ?lw &i Gquprﬁrwrﬁs

geneFeﬁé@ﬁl@%eu;fBWﬁSe@Od %gg!@ v%ﬂl‘éQﬁ BSy 1 Bty Bgys‘:&ﬁi K/Qécmatlon and up

vaccl nation. Pat hogen ree f'emal e

to 1/6024,0RQlteg 1@feoalgbto %1;)@ 8%tiay&1@d~¢qké}rmﬁ-a{ap%atpnvé\s notéd in
exan‘gp?%? rtgé EFés@ﬁcé SHsulh 3Rl re%nsgsa&ﬂﬁllﬁ%s anféniRESmhrHeed

to institution gui del rnes w tth water and
respcfr@@@eadraltedoaa argsulinbive vrar:q:m@ttone &Hevp [l Ingige.af@ecinated with the

vacuﬁé SHéfﬁdt nBihgAS tHinGerRIBR! esre hibRNE (%%ner'é@gnép%ﬁﬁ'ﬁ@@%%hmg up

Infn proteln, correspon

to 1/11@2#&@@0 {29 19) \@I@ g6 ot &8 ﬁamwpqsﬁéa@mﬂae angfl/g he2, ¢Ne log10
value (?\Ebé é‘@'g fbu¥ %[?H%b%é!%ﬁmﬁﬁﬁ&gﬁéhe Orfdse %ﬁ tgﬁrﬁil&tegma?f‘&%%me/

I en, I'S reconbl hant prot el n,
hydrcrpéwpb@foamer fremiuiptiane Bontaining veRo i €een nean arperpbleraf iogaerating

f
a s.gﬁ.ﬂcgc;mgtenm?ceer”g \g/ff/g?nﬁrggﬁe }é%?’rsn“%f%‘f”ﬁ"?é‘?‘l’ g% %@%eom%am%
control vaccination.

EXAMPLE 3

Pathogen free, female CD1 mice, 6-8 weeks of age, were obtained from
Charles River Laboratories (St Constant, QC, Canada) and were housed according to

institutional guidelines with water and food ad libitum, under filter controlled air circulation.
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To fornul ate vaccine corresponding to the invention, a
10: 1 w. w honogenous m xture of S100 | ecithin and

w@bwbasdses ol (Li poid GrbH, Germany) was hydr at BAT/CA2400800692
presence of a rHA and polyl.C adJ uvant (Pierce,

Rockford, IL, USA) solu osphate b ffer
forml |&§d§@ﬁ%‘§p\ﬁ7?t1r?r@r?c;{§§ﬂlrﬁ? P‘Fﬁi NeMPog 'U'\'?d’ﬁ?te'nr n
corre@didn%fnfg tg%éThéi‘thﬂm @fcoprifieiars tROBunfacer digmeiH‘BNn)(iﬂfbabnﬁ
i

. were rst suspended I n 250 roI e
virus (S RUEaRES aeaﬁquwéSs'smeesr . by Ufeh TR msombinass
protem héﬂegfté}*ﬂ%s@fnafe'aQHﬁlwas Lesd dda Pdod@haﬂtlgéh & tﬂst thiexeffivaey of

form approxi mately 400 mcroli te osorre
vacciag GERHBIBN chPupRNeRA 1d TTROGHTAPE0 GUrobRridETy
adj uvant. The |iposone preparation was diluted in haI f

using 5f mr{quuatm}aa&m@b@@é&p@hem@% fh%nn\(emltlbﬂ ) 0:amdwt hen
extruded by passin

|
homageRpuSRIXYTB&F S %ﬁgvh'n ang aB@é%@fP' L)A&Lo'éJ %@7@ ;Eae{?‘éaYW%
hydrai‘e@ﬂ%é‘ﬁfé%@'ﬁéeeéf QMA/Q@M at gdjeam (RiBRe, Sbelefdrd IL USA)

e s o oo et votng e M3 ven

brief, % miklRtamd 8 rHRAVA Y20 Hichagearas beZA@ weke first Qhé'rb@hded in
i posoffe suspensi on contai nji ng

250 rmcmhtqr$ pieh0 miilimaolas plwsanate PLfrpPH; /) t@%ﬂj?&éﬁydetﬁtmt?dm?‘grams of

the sFrb@ %ﬁh.ﬁ/ éﬂb%'@bl%&ttﬁéild%ﬂﬁbpg amnﬁaomérane%fﬂ\wposome
1 rance) was used t

susp¢r@¢%h@tda9§ulétlrtgiee WX ﬁﬁt'%nz%lﬂi Ry Ssatte@nt. EEE%"RP&@E]ene
prep%@% W §||L§édeﬂ h%ff L:@Q\grgo%iﬂﬂnidlé?rp‘ho%hatt@ Suﬂ’&QMH 7.4) and then

escrl formul ati on conbi ni ng | i posones

extruged bg@a,sswmﬂhwmqt;er@j fhioegtt a n@ﬁaaltrﬂlgl %twéipé{Avgml Alabaster, AL,
USAFﬁl{eB'vﬁ{h a? ﬁaﬁbﬂ?&é%lidﬁ%@ﬁh@%%b?@nbl §Pz%drli95§6rh@§iwbl% then

I zed |iposone/ polyl ydr ophobi c carrier.

Iyophmzed elsmg ér@ftvlrt@fAdwaetagyd@ﬁm pW@a(S’rFf kmwﬁes f¥aminigterdi USA).
For e@glﬁ/cgdo%li:jroﬂ{%?é’ &f af %&@ﬁﬁ%fu%%eﬁs% &fnftélﬁiﬁ&)’HRfan@ pol I:C, one

vaccl ne consi st nlcrogran1o r HA
milliite0Of ariminesgairmarrist epkivalent tA| Ruenngcs ingempleteradiyvast (known as

MontgﬁﬁgquAlsLt ; ?@?ff‘%d §§98|E" ﬁéﬁ’éég%%"s%seé té%oﬁhétltuta%@f

mce wer e
lyophilizpe dpespmesc &ach dab@@%dwgqonwsteld of28 enipre® .@r%f ¢ PEPYRy

desc&b @F@QE@Jﬂuvant%M@% ng‘%lg ﬁ"ﬂgaé%em SEASE Qaﬁvé}ft and the

ated crollters

m'“ef%V 0|d) batriew eT:hl$ vmfevmtpi@tiqml wilthe Irgfeireqh troas kyo@ulmeﬁélpoggne/
oo AGHBELERNEL Sho 215 W i he cotr ol Cal s vacer

and day 21) wth the control alum vaccine
conprising 1 mcrogram of rHA and 100 m crograns of
al um adJhevefficacy\eé ferliterhilizad §poseme forrulationersspbed above was

comp%%é & the gﬁ%ﬁ%mrﬁél VRE e Bhsi 9&%;9(9 1frhf3F89?érlr1 o‘i’rﬂ‘?@ afd

Ks post I muni zat HA antib y
100 micragramé af iegdilgs edjoventdPistesrReskiolsy ILELS3A i 80 microliters of

50 mﬁlﬁﬁ&éﬂ %&@ghé\e%ﬁ@ﬂ)@ B A4 S80p 4 nﬁ‘i’b&@N 9Rd)SleRd Rfecfed once (no

anti gen-sp ecific antib response
boosting)|vithi YRfCingeC Q@ﬁpfﬂﬁl@ﬁ 1 ti¢regragy ofaHAaamaeraapm%mI@egrams of

polyl GGt YoHrald&s inGodHRrolite™ Sfyophilized liposome/ polyl:C/ hydrophobic
carrier as described above. Group 2 mice (N = 9) were vaccinated twice (day 0 and day
21) with the control alum vaccine comprising 1 microgram of rHA and 100 micrograms of
alum adjuvant suspended in 50 millimolar phosphate buffer. Serum samples were
collected from all mice at 3, 4, and 8 weeks post-immunization. rHA antibody titers in

these sera were examined by ELISA as described in example 1.
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vacci nated with a single dose of the |yophilized
I i posone/ polyl:C hydrophobic carrier formnulation,
wQ@k@bded2zi gni fi cantly enhanced endpoi nt titerBCT/CA2009/000692
conpared to those of Goup 2, despite that Goup 2
ani mal s_were vaccmatedtvvlce( rima g
pl us bdF8EY 2 @%Eﬁnezaﬁ?fj@edeé"é‘ﬁ%t?lg?ﬁ%g%‘?p&cngu@ﬂ tgqﬂy response
followligLh8 a@%ét?&ﬂn%@aﬁddﬁﬁa@]ﬁvéﬁﬂéd dont@l viditiree Gveald mlce

S O T
formtfl’at%?ﬁz idided Qi@;hlfl@ﬁrﬂly%rﬂahcébeéﬂé?ofneﬁtﬁ@édnvﬁr&d foathbes of Group 2,
| e

boost). As noted i'n exa ,. the presence of
despitgmthab wpr?e%rp@ﬁwereaa%w%d BISR(RIITMREY ML ea Pesogtbﬁq%%’st)

GrouSQWﬁEélthHeraéda.tér@%b|té mfzstobe (Mg\mva’l@é boB111 )Catctltm@e Iveeks post-
m ce, vaccl nat ed I ne correspon ”éH2656

vaccipaiigsr{beiore bm)eamimpemﬂ& 8%4\%9001@%919&%@ @i Q1R
(log1 6 %QGQ'tB‘Q 7‘4 Pat Budark 4 s (*éé?)@ctl\ﬁély/@héﬁb&fsg6 A?slﬁot@d |n

ree weekS post-vaccCination and 1/°8, 192, 00 alo
exampgq ‘Uéh@pregeg@ ofguch goiibogly despiogsrs ¢RWREs a genuine immu e

respd?@ége o {saéf' []Tt OFM@%C(EII%%ht %rblﬁkﬂﬂﬁﬂé@ vhBahat&d Wethéhe

OSOﬁE % hobic carrier
vaccine cemigsponding te mlavemﬂﬁ@, verp gbigito Gea%natﬁ/%nﬂpog\t dteenfeashiag up

to 1/?6459@61?{3@9‘1'0%@ oS Gt @%H \lvé!eiéfm)%fma‘&wiaﬂow M@ 178!7192%0 (a

espons ared to'a OOSted aqueous al unlcontro
log1 (wailm oft. Q‘Grat for@nt! eighh weekssprshaemugEalianat T&ese Fesulis indicate

that s?rﬁﬁ%?&{eéﬁ&%nlﬁ%'h ey h&?ro%aﬁ@olb EEHBLrotRGIBAGHE S Ntaining a

CC ne e I nventi on presented In
polyl &mrwa@s are czmablz of ExpavRIE a siBaifipaykienhareed in ¢fvglimMupe

resp(ﬁs‘é%om%a%dwg%I%og{eda%fue&w@ Eﬁurrppérﬁr'&'ﬂ:\?& fnraﬂgﬁ Chgg In%ﬁune

ratori es ( nst ant na a and were
respdnsas generetedrinl thiggexamplé gte equiviatanilo iGaimeiuna é%smnﬁews generated

by a \V\Q:tcﬁnre Sk &Q%ﬂ%ré%eﬁ'tetdqm&gﬁlgﬁg ffdddLr controlled air

I Tculation revi ols exanpl'es, H5NL
reconbl nant hemaggl utin rotein (Protein Sciences,
Meri di en, CT, USA) cor r%b&ﬁ'&ﬁrﬂg to the hemaggl utinin
gl ycoprotein present on the surface of the H5N1

infl uer\gﬁhgéén%ee ?@ﬁﬁ@@[ﬂrmfésﬁ BRRIRE of B, WS obBRIdd3m

a nodel anfigen to test the efficacy of Vvaccine
Charbﬁm&ra\labomrles K3t GerstanddCatanade) en@yﬁaﬁde @gcording to

msht@o%% dl@(ﬁbeg%fée S?}:@I(\a@'drf&vcd chﬁ&ﬁjhf’%ﬁﬁéﬁﬂér@{ Eegrrt‘t%ﬂ@d %lr circulation.

m crogranms of rHA were suspended in 300 mcrollters of
phosphateingbe pWMS%aman(erwpmbn@ﬁt heroegpytinin gtein

(Prot ecédt(ﬂ{cgwﬁgq esterol %%Srdg%gmé fo IHS! r@%@%mr%%co)pmtem

presérd ohdhersfase ok theeti BN Y inflgenzai virus) ey @Qf@’ designateg gddnwas used
as a %ﬁgleg}ﬁlpgﬁ] tdtasaa %\‘f@ra%f%‘ JaREiné mgﬁl?%nmﬂﬂgs bf&PﬁtofTe

reparation was extru by passin materi a
mlcrqgnarowgh%nnqnh,taw deseni - extruder (Avanti, Al abaster,
AL, USA) fitted with a 200 nanoneter pol ycarbonate

Menbr ang, -k R¥&ivtahefeifWerdlothgaids described in Example 1.
Briefly, 33 micrograms of rHA were suspended in 300 microliters of phosphate buffered
saline (pH 7.4) then added to 132 milligrams of a homogeneous (10:1, w:w) S100 lecithin/
cholesterol mixture (Lipoid GmbH, Germany) to form approximately 450 microliters of a
liposome suspension encapsulating the rHA antigen. The liposome preparation was

extruded by passing the material through a manual mini-extruder (Avanti, Alabaster, AL,
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| i posome suspension containing rHA, two mlligrans of
I'mect Alum adjuvant (Pierce, Rockford, IL, USA) was
wa@adwed46sEdr every 500 microliters of a | i posone¢T/CA2009/000692
antlgen/ adj uvant suspension, an equal vol une of a
oil carrier (Mntanide(T | SA_5 1,
US Ao 200 TRt o A CARBRI S L TTPE P RECSFY 00 Blrolters of

nposcﬁw&%p@HsthBnttam |d—lﬂomllﬁ‘gﬂémgBﬁlwéctOﬁOlmh@dnﬁanPidﬁtél
he wat er phase of the ermulsion and t

Rockiaghl iAo G5 €43 298 M ATt ddiPREog Eaoe dbjuvant

suspd—%%‘ib?ﬁ| 8h @quAfvoRhe b @Inekf bf catiet “ﬁ)rﬂé}ﬂ&éﬂ%?&ﬂ\ isheslipplied by
enul $ion contai ning |iposones ant i

Seppigd f [ARAL WasiAdredre fmwaterm -pil %@Mﬂoerwﬂh%f%%p% sispension

contaf r%rd'W{rﬁH {revater dhake of ﬁfe%rrﬁlﬁgorﬁ Bndfhel dllﬁ@ﬁﬁlﬁ@é cahtiidous
hobic_carrier. To fornmulate the vaccine

hyer@%@blé@b@m Reehtveceing doss ePnsisier o Imickaiiters Phe APPYR as
descibednhiSn RBRURINGRIHBsaRES! rMhthtigdie afuph hgwidH, and the mineral oil

exception: following the formation of |iposones
carriesnFaisareine fgmelation wilbearefastedd @p ua?wqfwmﬁ hygeqphabic
carrigguspensi on through a 200 nanoneter pol ycarbonate
menbrane, 133 microgranms of RNA-based pol yl: C adj uvant
(Pierce, Rockford, IL, USA) were added to every 450
m cr ol i tafosmdate the yaesirescorraspordjrg P tBe MVANEQTH |ﬂ?et e of

procéﬂu}'ésoé’os‘&g%ﬁb&f‘éﬁcﬁ'@Weré‘%é’d’@ﬁﬂ thRUSIRANISY BXbep@dh: qélldﬁ]m the
une of a mneral oil carrier (I\/bntanldeT Ah

formalonsébma@meswﬁe@ulamg ridd o after pyireding W&t'@PS‘P’ﬁe éwpens'on
througlamélﬁfo ndhn {tpeﬁ/cér‘bgﬁ%tg MRenfBtane m%sqmc&gmn% HENADLES

ter phase e enul sion and the oil “formng the
polyl €oadjivand (Rietsh aSeckiad clh, VEAL VAR aﬁﬁ@é te eYRyY 408 dieplitgrs of

I|pos<]§ﬂ18§ Sy ﬁg H&F‘oll?é?g’}ﬂfaa ﬁﬁ%H&pg@ﬁéﬁh%tggﬁeﬂ%ﬁhn&

0SOMes,
equahvahlemalof aiminaralrail @frJerTMDBtapdEtTl\dz)dSér51f Sepmir.atrapee)widsi added

to fo%ea (NS “?rrﬁ $heﬁ18be% vln{hotﬂéﬁgﬁ nffboét)‘slpegl rh}fgr{tgl Q&’FH e Water hase

P'sion”tor mul at
of thedemoblobmdalhmméfommgdberp@ﬂt@do%pfwgc iHagl damnn@@ﬁemtm&sted

of 30]m|c Y}@rsg{)fQHQ 3b no&@g%ﬁb{@erﬂ§|5|%9 cﬁh@ﬁu@q go%ﬂ@@rH‘ﬁ@Jrﬁlgen

once vaccl ne
ponIfQ)adIuMaamt iapaghe mineraimilsacrlear This pastlcnkar fapmesitation wilioel referred to

as ||p|%s§r%8)l\eoraﬁ](}7 %,lﬁﬂﬁ ?C.Wr&uh Vaccine B conprising 1

en"and 4 m crogranms of polyhC
adjuvant fornulated in 30 mcroliters of |iposone/
pol ykC/ Theyefficepyobihe twareniusiorf tdveulatiorsdassriped apavepvas

comirEF a8 AT LB e S ARl TR Bup) wer
mpcimsdmnoé (rtoebcmsbrﬁg)lwumdﬁpoa@he ahcnine foyrduletidrshintracwsculany, as

follov% g:fgtiuw i \'@{Qr% \yg%émgteﬁmr 950({% I?'él)r%bgﬁﬂ%(l Y&\E@%fk@n A? rHA

eneri c ad uv
antigeeaad écmh:br@gtaemls éfrpmﬂml & édjmnaoEfoanulaMan 30 28crdbitess of liposome/

polyRIBlcfRAL EAHECEE MRS B> hRYwetE FhSiddlba it 1
microgram of rHA and 60 micrograms of alum adjuvant formulated in 30 microliters of
liposome/ alum/ hydrophobic carrier. Group 2 vaccine was a control formulation (Vaccine
A) containing the generic adjuvant alum. Serum samples were collected from all mice at
18 and 28 days post-immunization and then every four weeks for a total of 16 weeks.
Antibody titers in these sera were examined by ELISA as described in Example 1.
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Antibody titers in these sera were exam ned by ELI SA

as described in Exanple 1. The endpoint titers in Goup
wWQ@2menessep to 1/ 256,000 at 8 and 12 weeks and REBLR20000692

at 16 weeks post-inmuni zation (10gl0 val ues of 5.41

and 5.71 respectively) up 1 mc vve e

i nj ect ddegndroiphidersdp rﬁf?‘é‘i?&%%ﬁﬂ%@ﬁ%&%%@t gn jig weeks and

1/512, GOEA M6 aN8 rp%sﬂmn%r{iz%tl@ﬁ neq @I@é’s @mansr&ds 7espRctively).
res onse with end 0|nt titer reac

Group  4Hg0 ab018'q MG Wil e S porespndig 1 e ipgention were

able f@%@ﬁ%rd@@% eHI@éH‘c’eB #FhinAe redpBAse WIS Bhdsoirt @ifdrs Féachimgtup to
osone/ %l hob| c carrier formul ati ons cont

1/4 086 B@‘P Jog1® £81)até, &%B%F@WSPK%%?% VaeqRR}ion- These results
confirth B3t fiddsBRiel MyRohbiehriiét fé!ﬂn’riﬂ’atloﬁ'ﬂ‘éﬁ@tarnﬁ@o@ Eél?l -¢ Rdfuvarst are

on average 10 tines greater than what is achieved
capablgioh gererating & sipnilisatly gahangediin ¥vpHNpKEe [espease et is on

averégléaﬂ‘) th%:?r@éte?HantV\'/Hﬁ? isPRihlved BshyRednweslatcifte Ww@%olyl :C (P

nati1 on dramatic T nprovenment in
valuesithae OrOésqs@M@eg@ﬂréas hetugenaveeks # @ad|16 rest-yagcihgtieme The
dramaﬁ% il r&e?ﬁ’érwm% rfﬁﬁﬁéfrésfp%h&é/gém&@a%a@fa UMb Wirid e
gfjen/ posone uvant/ mMneral oil carrier
polylébaqw@nt smwfucarhemg&ea@ ﬁ@é‘lﬂfﬁ irfifrentioes/piprsemgetfiy @i dnineral ol
carné’?"cbﬂlpbg‘iﬁ A Qt?or@%r HPht?'né ﬂéY;SéHs'e%n\é@a?ed Wm‘r‘ﬁfe va%élné bf th|s
ste at si I cantly superior |evels conpared
mverttlhe vx@ls uPhUSHrAsdl nﬁrﬂgted@éélgnlécarélv SHP@HAQfl§veth wppesemg alum
ﬁﬁ%\/@ le CD1 mce, 6-8 weeks of
cont JIv\(ilcg:r% fgﬁ%gﬁtﬂ@gﬁéﬁgﬁﬁgﬁes Ri ver Laboratories (St
Const ant, QC, Canada) and were housed according to
institutional guidelineEXAMPAE®ter and food ad
[ibitum wunder filter controlled air circulation. As

in the pLey ?é?\”fﬁeeeﬁ%rm& eD1 rhtedils- B%ﬂ?bﬂﬁ%@ were obtained from

henmaggl ut | rotein, correspondi ng
CharleerfhgeglLabor@tqmeg|(§t:@<pn&t>arm ACoRhanasa) §u¢ w&teeh%fsefi [recpding to
mstltl.(t[% IaP@R&é’hnl—’:Wﬁ wgﬁ?san@ﬁc?@éﬁ; @dit#ﬁ gglri]%;’rr f@%ﬁ%&e}}trﬁﬂé@ i 8fFculation.

hereafter designated rHA was used as a nodel antig

to testAs indhepraviows gxampleaddsMbracembinast heagglutipio méeln
corre#ﬁ@rqj r?éto]thé"hg%g IG¢RiG @cg&ot@ncérpﬂhbtsﬁﬁaégjéﬁhe HBN1 influenza

[Tat e cli ne“correspondi n he | nventi on,

virust Was purrbassddtast Braiein Ssieneet tMasisien, RTEXNSAD Ehis reganebinant
S 3
el iy TR0 5 08l DB St RIGRY of
vaccife Armutasionad Al wes uggbatri mlqrfggfammeﬁﬁo aigoliter fess. t h| n/
chol esterol mxture (Lipoid GrbH, Germany) to form
appr oxi f%%ma&ﬁme L& bcsr?ersaoﬁém@td themnﬁo@ WS §4HRE ON
encapsul atin r HA ant I ge | posone
proc@maadewnbwa@ F@samm%wewuws sin ﬁgmmaéy rPatnaiefograms of rHA
werets'&EBéPQa‘%d@n 39@@6\9@%@%@%%&@%&“%@ 81246 thei®dded to

every ters 0SONME suspensi on
132 iarame i Sf BINeCNG hossissPlaE ot (Lia0 SEbE Gesmgny)do form
approanEAN s RicRliitdts of R iHdsBhfd subpensibaBndiBSulating the rHA antigen.

The liposome preparation was extruded by passing the material through a 200 nanometer

polycarbonate membrane. For every 450 microliters of liposome suspension containing
rHA, 133 micrograms of RNA-based polyl:C adjuvant (Pierce, Rockford, IL, USA) was
added. For every 500 microliters of a liposome/ antigen/ adjuvant suspension, an equal
volume of a mineral oil carrier (Montanide(TM) ISA 51, Seppic, France) was added to
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added. For every 500 mcroliters of a |iposone/
anti gen/ adjuvant suspension, an equal volune of a
woreenads2di | carrier (Mntanide(TM |SA 5 1, Se@piCaz009/000692
France) was added toforma water-in-oil enulsion with
the |i posone suspensi n cont ai ned within
form BWLSs 1) PREISERIPG] R IBARPIH BN PO PATAGER RN he water

phasé€ Bthk %Hﬁﬂ’éﬁorpékﬂﬂhe oﬁﬂ’@r’f’nlrvgimélo@ﬁtlrd@ﬁg phass i Bachovaetind@ose

mcroliters of ve sion containin
consiPlep GRS oN R <L GES d5T LTS o RN PERe, THA
ant.géﬂ rb%ry@b Hjdvaftahd ﬂ{e mihtzH owaérfnec uttas paicadt trolation Wil be
be referred to as |i poso hC  hydr ophobi c
referrgd tQ ag[iPospe/ BeIYh C/dwir QPF‘nE'ﬁé’afri%osone/ pol yhC/
hydr ophobi ¢ carrier vacci ne described above was

conpar egheté¥idda oethel u@as*omafpoa,mcaqwopwsom@mmai vacainei ne
contalnlng rHA anti

doscritRd havags SPTRRGRS (B9 useasy i 26 Spuso G ihisp (ReFBe containing

rHA édﬁb@ﬁbﬁ@’ RNAC@aseU f{bbfy@@éiﬂuﬂaﬂf | Svo Yolips B\OmIBeC(Q ok 0 etice per
dose. M ce were. vaccCi nat ed wt %gl ne

pe
QFOUFB(W%? i%@qﬁ@d G wrag\uaﬁwl%ﬁ‘y WA SQTICIR L P pup 1 Fice
were RaENMhatéd Ivith Vakahe s c%‘f‘ndn‘siﬁ@slorm%fogpﬂhb\‘ FHA ahy d el Rings of

carrier as described above. G o m ce vvere i nj ect ed
polyli fpﬁnwlﬁt@d@éﬁw%ﬂm?fcﬂ%él O%eﬁ)frf&)'%%ﬁ’fﬁ‘?ﬁ 2§ 9R§CAPSA 2 VEr am

Groug'ﬂ%@@ defe lﬁ,e%fé?jgﬁnﬁmﬁe R8hirél peiyi: @r\@éblﬁé @meﬂsﬂ@@ FRBRY M rHA
fered saline 4). Serum es were coll ected

and 4 MisFegEAMS @ptybCé@mMataﬁw phpsphate bﬁﬁ%ﬂed saiRfPLLE b o eHE
samﬁl&e\p%rﬁz’f%ﬂé/cté@ﬁémv&ﬂ ¢kise EO18 and 8 BhysPostnmBMEStion i then

ant | titers of the sera sanpl'es were exam ned by
everya‘guspxe%i@ faes tatalpd A6 weekx ariﬂj-} @ntl_podgl@[ﬁjonhﬁ-ﬁ@I@ samples were

exanﬁ?ébec; LelgAas%%tsEﬁHe%% E&xafPlel 9en-speci fic anti body

nse follow ng the admnlstratlon of a
poI yI C- adj uvant ed control vacci ne. m ce,
vacci ndBwypdi mise graerpigdosdatestable) @Ht'Q@J" Sﬁ%?%%’ﬁ&?% response

follovﬁﬁ%fHeeafdnfl |ﬁ’i§l‘f‘é’t|o"f\tdf Qbolyy: 'Ceécﬂ%n?édgéanftrbp%ﬁnﬁ @?8%1 ¢ ﬂﬂce

oint titers conpared to those of

vaCCImated witbriee m@@nﬁ/ p@lvbcwdfqphpbspzrr@oéprmu&?g@o X}%lﬂ% of
&gm@c §%% e@ﬁan%s en u‘rflrii@erb"éohﬁar%go Qﬂ)ge%@@réddwlércﬁﬁ@llmc‘éo

weeks post-vacci nation.

genepmated titetssup/to V52, @Q%@@i@e/a af §eH) ahd ws@lﬁszamfésrptmyé’@% 000
(Iog16%‘&[1%l 0% g?‘i‘ﬁ*bﬁkﬁé W%Bkkepésggemﬁuoﬂeﬁ%frﬂe%dpréﬁoésl the

e vaccl nati on mce vaCC|nated
presmcemfsh@ azrawoodyweaspgmse@swpoftfm&@gerwlnqqlmmwnﬁerﬁswﬁe greeeated as

o resfR PR A-BEATER, 0GR spbliity RSl 258 dftggponaing o
the investian, pese ablmimgermatuecﬁmdpcnhtetﬁerSrre@thmumtmT/ﬂaoﬁﬁﬁﬁat(log10
valud SROFOIRS, T2IORERLE SR ThBnE IR THELORSRO LA itk

adj uvant are capab generating a dura
liposemel/ Mnmr@htcmrrley farmytasions eoryaiviogianalié adiuyanh gee capable of

gene?ﬁ{ﬁg%rcﬁﬁﬁﬁlg 3?*5‘ s@t?éfgrﬂféﬁf ﬁﬁéry/h &o‘?rgmu‘helre fEd BahbARd ¢t an

OStV ccl nation)
aquens/ipobdt cantrelnaccinationwéralue € vt megh éranerWQﬁag@t-at

VaCCﬂQ{IéM. (O\Wﬁt?&ydtlté@?ﬁat were 7 times higher on average at early (week 4 post
vaccination) and 9 times higher on average at late (week 16 post-vaccination) time points
were achieved in the presence of liposomes and a hydrophobic carrier in the vaccine.
This suggests that the liposome and hydrophobic carrier components are important for

generating the strong immune responses observed.
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vacci nation) and 9 tinmes higher on average at |ate
(week 16 post-vaccination) tinme points were achieved

WO poovhessps esence of | i posones and a hydr ophobi BCT/@A2G081000692
in the vaccine. This suggests that the |iposone and

hydr ophobi c carrier co are inportant for
generating the strong Wgtégsponses

observed. EXAMPLE 6 Pat hogen free, fenale BALB/c mi ce,
6- 8 weakshdfendge, fondleBabBRiImied, 6-sm@afégesmﬁre/ebtamed from
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institdtRAsl dlihéd WlﬂtﬁnNatﬁﬁ dﬁd fddd dbitamnumdsrifiter @introlled air circulation.
circul ation. in Exanples 1 through 5, H5N1

ecorblan hermad o, B LSRR .

correbiNlir f)HW@ﬂé’rﬁagghﬁtwﬁn glyespreteinainaae duffacenoffn@HENN influenza

Sci ences This
virus 2 @frﬁhas%g?r@af i SSiegres blprPR; Clad SHEc TS Lecempingt
protef) hé@aflert dest tedtrhlﬁ @bt iuserys Qfmddacmt@enﬁ@tmtthMy of
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vacci rBLIAIDRS HIAWeS Resar S ER RS PBLsD EC Pt itseon

10:1 (w.w) honpgenous m xture of S100 | ecithin and

chol estﬁf@Ifrm(uatAewycdnna&b&rbspﬁamggpw)hewa\serifuyd,raau@:d (wiw)t he

presence of r 0S uffer t r i POSQMES
homagepausMpde of af %@@Pﬁw aﬁ wﬁe@ W? ﬁﬁ@@&lﬁ TRER s
hydraﬂé’dl bh' th@p(e%bﬁé&@f rHRAB bﬁ@ép}satd lbuffeﬂfJiJ‘aOf)orm|I|Boéh”nh@c \;VltrﬁéncapSijlated

rams of rHA were sus ende mgrolijter
rHA 2 TRl aci! e aﬁ%%ﬁhﬁ%y'& Higree d%%kfﬂrg)'tt H%ﬁ) altchE". 20
mlcrobggmﬁbf HHAQ\W@r'éESu@f)eﬁdé@ ||$1@@n4|&6litéﬂ§|d‘ﬂ/50 @h’lﬂ]h\@ﬁ@h@éphate buffer
re to form approxi mat el cro

(pH 7. %a%ﬁ%deodl}@ﬁéﬁém ﬁraéiﬁ%fé%%ﬁi% legith WéihP‘ﬁA eéﬂtm'étélfﬁ tOﬁH%“

apprMuﬁQt%WOﬁﬁi%Rﬁfe@é bOA MRS mREUEPEHbNYNCAPSHALIG thEEHA antigen.
mat eri'al through a sem -automatic extruder (Ave

The lposama prngrat@gmeextrpp@q By Pagsing the prsteral T regea sémlnautomatlc

extruHQrI 9&9@&9\0 tb&aNBRPEaRSIAtittéd MtIQWZO@tn%n@rhetbQ charbonate
[iters {éer m nute. 250 m crograns of - based

memptﬂnylat e flawjratesait! OP mikiers ner miputar Zpf, mﬂ%ﬁamsmiﬁ'\é‘} based
polylgi QjuVias |rf"f§bjﬁﬁ|l|rﬁ(9ar5ﬂ)ﬂo%?hétb @Qﬁ&r@ﬂ 7.0 vl é\’do%dttb %lzed liposomes

aration to I posones were th
to dilltpdmprepeeaionds haniiliier. \hlmslomeAmwzs@équ@% Ua'P9 dhe Virtis

Advaﬁ%ﬁe'f{é@!@ﬁ F"?SP %ﬁgﬂr@é S\Ngtrmln@t‘ér ASAISA)F®or 8 &?M rﬂulhllter of

ter orlglna IpOSOﬁE suspensi on con ai nin
originaHipesatherispersiorsomtainios a1if ead ot Ca8Qﬁ misrelitersiof a mineral o

carn%rgygh%rmo@gﬂg} R W%E%lcl ﬁ%née)%vas%%@@'t& rec%ﬁé‘tﬂ@t%)thé\ﬁ%ﬁhlhzed

) tor nstltute éﬁ? l'ized OoSones
liposgmesi hachiassineslose sorsisted o5 miceeliters pét*@ abpve Hesciibgde

form&AS§sH é&?ﬁnlﬁgflgFBngééomﬁme%h nﬂ)cﬂ)? @ | é@gmd tﬁé'ﬁ‘uneral oil

ant | uvant he m neral
Carrlefaﬂ'misetaccﬂnh .fcyrrwéaﬂ@n mell beraferast P@s Imnh!llz%hm,spme/ edlyte/

hydr@p?mobbé%%ﬁ‘iér.‘ zed |iposone/ polyhC hydrophobic carrier.

The efficacy of the lyophilized liposome formulation described above was
compared to the efficacy of a control vaccine consisting of 1.5 micrograms of rHA and 100
micrograms of Imject Alum adjuvant (Pierce, Rockford, IL, USA) in 50 microliters of 50
millimolar phosphate buffer (pH 7.0). Group 1 mice (N = 10) were injected
intramuscularly, once (no boosting), with Vaccine D comprising 1.5 micrograms of rHA
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The efficacy of the lyophilized |Iiposone formnulation
descri bed above was conpared to the efficacy of a

weomwpneiszvacci ne consi sting of 1.5 mcrogranms BET/CAZ009/000692
and 100 m crograns of Inject Al um adjuvant (Pierce,

Rockford, 1L, USA). in 50 mcraoljters 50 m|linol ar .
antlg?jhgyp}%ﬁgngegr,ams fﬁl}l/&b@ﬁed r@h&ﬁp @ nﬁprr(nHlaiecll éa\t;{gllcéohters
of Iyok)/ 2t IRSsbhé FoHER lhk/@rlbeobl@Bé?rﬂel(éwdé!ﬁﬂBéd aigive. \/Grbbp 2 mice

accine D conprisin m cr ogr g HAant i gen and
(N=10 31 wohsch 5t AFRSgpd RVESACUEHS THED G [RTRanned RofNaccine
relatefd%r'ﬁ‘ﬂhé’ﬂo@n%f loRe 5Q|rﬁEIF\K/QJe|vb§élﬁat@a tWi¥® Rdlyl0 @Rflday zs;wmaa{ control
drophobic carrier as descr.i bed abov gnt

pol y! hy ¢
alum zawl%eecqmﬂwga 5 peergragsA{aHA and 408 scgratgotalimed
susp&d%a% 8o fHaBmbRr Hﬂ&lpﬂafée&hff@p nsyraﬁpsdhﬂoléﬁwéﬂe%uected from all

termnation of one animal) were vaccinated. tw c %
mice gt B Ecrayl EFekni RSt ETBYMERHON- éh*ﬁﬁﬂv%ﬂf’é’utﬁ%fs%WﬁF% fRgvere
exam?nc?% oY EL18A R FesSHbe N ERAGPIEG0 i crograms of al um
uvant suspended in 50 nillinolar phosphate buffer.
Serum sanples were collected fromall

and 9 VeeKR 25Bise Q?W?fﬁﬁdzaé‘tﬁr@ﬂe”'PPW'féFrﬂﬂt'BegwetsP?%ﬁ‘esO’]'¥1aﬂer
the a&rﬁﬁf?s?raﬁ@ﬁ 8f Q"@és’ésqgﬁk‘ﬁh@qﬁl\nﬂhlzghé%@ﬁo&#ﬁéﬂdn%ﬂnlaﬂjuvanted

m ce generated an antigen-specif

contrdn@pgo@ly Gr@@pbﬁgc@ zesaﬁcgnaéﬁct Wikh & R OkARSRICS (W PRAYIZ87 iposome/
polyl @ﬁgﬁro&lﬁ’éﬂlg@ér}’eﬂ fOPRHN LG, V@@e@%@nﬁ%ﬁﬁﬁﬁeﬁan@éﬁ endpoint titers

uvant ed control vacci ne.

compas@si:ﬁoﬁm@opfﬁrphp 2 akphtime pa@é%teéﬂedméplfe;/@ahﬁrq%%an'ma's were
vacahét@ﬁg\ﬁg@/ FUp? fide @X%Qﬁ Bgalg?o&ﬂrtftér%% W@ék@‘&ft@li thabrimary

significantly enhanced endpoint tite
vaccnoa&mr@obrtedndlwdg@ g@ﬂe@teﬁ@mxmufﬁtlﬂef of 8. 0,9@.(!@9@0 £@4al &g;3.39)

at 4 @%&B' s, et ép%@ d?@iadéﬁtie%evﬁé@tu A t%%t/@ﬂoéd\'(l@@ 0 value of

m ce recor round titers 3 week
4.81)tahé qmduame%s\m@t:inmmmmiloan @r@tme1 IMieH, YRerirated with the \&90@6

corre\%@&io'ﬂbm lhd ﬁ‘w(/ onl(/vgr (o {d gﬁéﬁ%@at@ QH@boihtQitets %%)to QHZQ 000

ter he boos m ce gener at ed ers
(log10pf 64 1)13@4@@:04) w(elebs;pqs}vemlru@omand 1@11)2 Q00 (e legi@ \@luﬁe@‘k%ﬂ)

at6 aﬁ'l%sé wé 4 %%Qﬁ]éatgho Yiede Pshifts cé(rﬂl?rﬂ' Lﬁ@ftlvig die t{ht%se

vaccl he correspon e I nventi oh re a
specige tiEmahe ove dperl mmtExampéer é that a gindle tpse Oﬁ@owh"@gwp@@fﬁe/ 1

hydrqpb&%& c%rr Bgorélp}/%ss%:&g%’ Elg)j %ﬁgﬂ )g‘?f \A%c&rl(\/sﬁ@% cL{pQEH% ogggnérétlng a
&gmﬂu;astly emmamed at viemhuribresenm@euies gonsertompared oievgn a boosted,
sl O YRR, AR T SR B MG A S
doselvy d‘recxmmabl \acciae at eeek érpnslﬂ-\aicmoamom(@n\tadxilmf 0d04) pud 9 tides
i At B8 5108 i PEEA RS Myt BB AARbAE o
vaccieston @ \zhaest 0d1). aaummnmbrearemmits: omrkdampdec? aad Bandicate that

the pAgngbod hte&%l : }rqgceroéféd. lhtlg"atﬁ R/ V\EME{% Ilégg?rﬂslz%aﬂ%ﬁ)%oblc

ccCine a ation

carne{rFPomaJlat&n@utﬁerGﬁHor)a aaftedippsoms eRirgdiar. t han two doses
of the control vaccine at the later tine point of 9
weeks postvaccination (g \ég_l £7< 0.01). Furthernore,
results from Exanpl es 3 an I ndi cate that

Pathogen free, female BALB/c mice, 6-8 weeks of age, were obtained from
Charles River Laboratories (St Constant, QC, Canada) and were housed according to

institutional guidelines with water and food ad libitum, under filter controlled air circulation.
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t he polyl: C adjuvant can be incorporated into the

| yophilized |iposone/ hydrophobic carrier fornulation
we@kdaobaneskef ore or after |iposonme extrusion. Exe@oplCa2009/000692

Pat hogen free, femal e BALB/c m ce 6 8 weeks of age,

wer e obt a| ' ori es
Conet s Exsmple T B0 8 HENY FhodrRa R behpginfih protein
correSﬂtﬁlﬁlrfglib nmr&ém@ghﬁmin digopratein dmﬁthe surdand df deelHAN 1 influenza

o B30 ARG Bl F, SRS A P

protew Rérebfler deQigheR@aRA| Wes UQect fea hﬁidag@itige,n 1o test the efﬂcacy of

th f
vaceifls IQERLIagEEs AR Gepct i Bt e ger S EUSOUHER: on
CT, USA) ThIS reconbi nant protein, hereafter

desi gnah ¢tls exdnplaaite WopHilizs Ieposrmie,l paiyltG/dgdrapbolbie sarrier was

s B PSS B 2L B e 5Bt o
evaluawathp lgener’eh@n biyampibeh-spedid dypasdaiympbobyte rédponse.
hydr ophobi c carrier was adm ni stered intranuscul arly

b (
ore, (o RABSh R Bl B B RRRIT R Enk n came
procetidtdsgRdespaisad ih Exayipla Owere lsedp hosymmane ipososes Ware
om0 AR B BR AR e S NGB
choleﬁ&%ﬂ (It_l_b@ldﬁlﬁﬂﬂ,or?errﬂanppmdheare\sema éfUH_niuh ahesbr?yesti%ffoer followed
r. I N . A ono U

oy tng saaiert Aabangy dbil (PeRB RGO B OShL TE SO e e
susp@fsﬁﬁﬂn@ﬂyoﬁhnizida anﬂ red3pphdddan taume)ﬁeral 6mbdamwﬁ(?mdmart|dImE|SA

r .
51T AP e P Greh Saeair dase | VaEas DS pasisatl Shmicrotters of
the ab@%@é&@ﬂ%ﬁéﬂfg{%uléﬂdﬁ mmhm@n;boso&rersl(eje rﬁ%/bﬁsmldﬁ)lés‘ﬁvél lipids),

ran Cl he

HA 08D L1 8 D POSISY DD Spanp( B sgash aby Aanferarbil

carridrOTA\AELIAE fcﬁ@lmaﬁbtﬁl Wﬂl@bd e EEQIte $is (Yophilived Kifosome/ polyl:C/
S100/ chol est r ol

hydraghePis 5RERE,) ! w&dn;ﬁrge i&n lfoé?ﬂe'veféﬁ’s?#@%@f‘gﬁamung'af'y asin
Exaniphe6 "GreUipd nfdd (neay fekéived Ty aceine ubeuthdouglyat i on wi | |
be referred to as |yophilized |iposone/ polyhC

hydr ophgbi ¢ carri.e [ p ei ved.
(s T ORRIEToM § A b eoPS PP ad e Bt P Veteine
con5|arE)§J<§ft125 mlcﬁ@?réﬁrsf\f/%f riHAReAY \Cﬂfd rrhd&fggr(aﬁ%g@film&ct Alum adjuvant ((jPlerce,
ubcut aneously ce | u n re va at e
Roc B SRS e e T 3 eGP O were
injectét GitReH R8BI afy ofiddnddod 0GR PR E=Df wdrginatle aNdW’ not
adj uvant (Pierce, Rockford, IL, USA) in 50 mcroliters

receiyg am)immyNizatienar phosphate buffer (pH 7.0). Mce were
injected intranmuscularly once (no boost). Goup 4 mce
(n=2) W@\tﬁﬂkfﬁdm(hﬂé'r daduiratioe Cainials arye euthamizedby osrbon

d|0X|<ZerHg¥ﬁ hg\ggtiogr b spY %(r:\g Iw%?é Icéil%bte%nalng%(ﬁvig\ﬁarl esingle cell
suspensions prepared using standard procedures. Red blood cells were lysed using ACK
lysis buffer (0.15 M NH4CI, 10 mM KHCO03, 0.1 mM Na2EDTA in distilled H20). To
augment the antigen specific T cells, splenocytes were cultured at 1x10”6 cells per
millilitre in RPMI 1640 (Invitrogen, Burlington, ON, Canada) complete media containing
1% Penicillin/ Streptomycin/ Glutamine, 0.1% 2-mercaptoethanol (Sigma-Aldrich, St.
Louis, MO, USA), and 10% fetal bovine serum (Hyclone, Logan, UT, USA) supplemented
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di oxi de i nduced asphyxi ation. The spl eens were

coll ected and individual single cell suspensions
wee@pasee usi ng standard procedures. Red bl 00dPCEICA2009/000692

were |ysed using ACK lysis buffer (0.15 M NH4C, 10 nM

o S IR b0 LSS
per nillilltielHRcdond d&y@latCHJBCps%lcartymrdlmldld i Tri-toleur flowRBNO M40

it d
e O S SR e Sl e
were @lol;ﬁk/ec?wméclapﬁlﬁeﬁehmoher(tat (o e]0ii t’émj:relraihce @tF.C-blouk & Bidgdjence,

san D). oSS e s g Ly R (PR e

Y STVAS 8 RIOD A L-Kaursatarhdr-cbtditidiem Mreirminaime (Bratehtbn, FL, USA) for

20 mlRs ah 4y olflde ot K UPBLPOT AR, PG B Bl R pipgpl and e

pentahi?é?r rmémﬂ@tedtsmmembmeﬁmt@s of thisdpitepd by the mouse. Cells were

CD8+ T k
then SIBIGT RG-SR RC=Y SR BRI BT B LB B SRES AR
coa;{ esﬂibpmbeym (ABAT) aaegaencféé\foruﬁ/mnu@elalt g°Qwpratedtéefiom light,

ey TSI SN
5><10(‘5Eéll§®mr@ @cqlﬁlled dp\%FACSCaﬂﬁhr(ﬂM)uloﬁﬁcy@dmélt@r (BM®Biossiehds

Vissigaiseabh CRBARR A dBebs b PR heeara iy iy Jopham,

ME, ©SA}. JREsURY weeh®gared saseddn fopwavaraddisirrrscatten, ard aniidenm-specific
anti| - CD19-fl uorescein i sothio

CD8 ( ¢plinweieefliogd anACRAMEL POLISS: %%Bat egt/xeeg}@?'?ﬂ 9Mrepyve-

Statls(tiéaI é?%?y‘s% J)écr@fmg@ usth§ Wi eailed StidepfsoTesdted from
l'ight, vvashe and fixed in 50 mlllrml ar phosphate

Eglf |f :r V{)élic% vg lﬁte%wqt&&e;c%;g or 8l awu%tlgwgenera?ed a small
popu%ﬁb@ﬁﬁérﬂ@eﬁ-@@e@h@@gems ((M)&@%)S EWIQQ va€dihaté@nad ae gophilized

ana [ nList 6.0 soft Ver |
ipos BRI DESIOORRIC CHERHPIRUIFELS iR s BadelenUR 4 svelpe bY
the wﬂr%%u%blﬂﬁr @r@bblﬁénecﬂ&do@t@t g@‘@ﬁaté@ chllg‘rilﬂbaﬁlﬁﬁhfgrh@fﬁdp&latlon of
were define

anigem30eGaos J SIS LA BPE QL Tah sy St b= B0 otor Bl Comparec

to aldr'ﬁ toWrdWorheaé FaditSaeAensteate that 8984 forMLEdviAGld maérﬁ[bn can be
he control alum based formul ati on genera ed

th t
del'verﬁﬂvntr%eewélfly BSUDCURAEPRBNRLRRNCF e aSigheaply Pigher antigen-
speCIfIQ CPA celll\ﬂdbﬁla‘tf@ﬁ Fdphadepehtive bha tBIRIANIPRTNk irégsbnse com Pared

i posonme/ po C/ hydrophobic carrier fornmulation o
toa qméermoeg'e\@rccmﬁ\@ﬁwaé'ﬁn ugiBpial-ed by the intranuscul ar
or subcutaneous route, generated a significantly
hi gher popul ation of anexamprgmecific CD8 T cells
(0.23% and 0.17% respect ively; p= <O 025 for both

conpar o alum r The ul t.s dem)
Chatr rrethSaa R, Bnaih Bk ok, Bk VERKS Sl R0 oot S
Zealérfd{twmft’@l ﬁa(bblt? 2y knwr?rau@ muhagﬂetpwsdeyotﬁm decg&m@l’(ailea River
si.gni ficant r antl e c, CD8+
Labofaiiaedf Enstdpr BEefPatda) engmeEs Cersedh Sporippf stiutional
guidelinéPanis aate Apa fest ddlibitue Ondsrtiitened laincircalatien.
formul ati on using al um

As in Examples 1 through 7, H5N1 recombinant hemagglutinin protein,
corresponding to the hemagglutinin glycoprotein on the surface of the H5N1 influenza
virus, was purchased from Protein Sciences (Meridien, CT, USA). This recombinant
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EXAMPLE 8 Pat hogen free, female CD-1 mice, 6-8 weeks

of age, and femal e New Zeal and White rabbits, 2-3
whdooguaes i n wei ght, were obtai ned from Char | BGT/RAY®P/000692

Laboratories (St Constant, QC, Canada) and were housed

proteiefealeriesRralta HRdeps Per o eiroael S hioph I T b ey g

vaccua%wmh@aods trrowgdused dtBNLmiceayratl pans0 hierelijgt ddsierin mice and
rotein e hemaggl utinin
2 m'CE‘?%’BﬁP‘B&é‘?%Lm% é"°§%+”fr5‘8éyof the H5NL i nfl uenza

virus, was purchased fromProtein Sciences (Meridien,
CT USA)acc’lﬁb iefficaey wabbssest@d by bemagdietiredibn ethibition assays (HAI)

cons§55) BB R SR VR B0, b, i e

treated Wita Fgcegtod destaging>éhzpine rabt ipreabstosed fonchidkee reshblload cells to
roliter dos

avoid g o spo et heroagduliethl rvitiion Rations: SER diffionéy SkPiwere
then nggEBted (VHH\D)W’/E Qﬁlﬂﬂ@f@fblb@d Eele ch 6% bovidiecdealra afdunmic ahd 8 HA

o 5ol boy BR8] ARV (56 aRih bt

hlghe%hdlﬁjﬁeﬁ at which hr@@ram|s|aﬁqplwceﬁtw¢wndalaéty imrosit Isgraagdiitmation of the

emaggl utination inhibition reactions. Seri al

red blfPPF’l?gﬁ]%ns of sera were then incubated with 0.7% equi ne
red blood cells, 0.5% bovine serum al bum n and 8 HA

units ofo fAkrhuletertaefuﬂsﬁ%dca@%[rddswddmgﬁoltne mgantidn; as10:1 (w:w)

nomagangH e SHOCIERETE SRaAMTIEIOb ST PAti Germans) was
hydréf@dmggé bﬁds@ﬁée} GMTHAfin fph@smﬁcbdthumcb foerh lligoschees wittneraaibeulated
I rst vaccine co ndi n t1o
eHA a6 Talnay 16 PR Ac IR Py S 08 e ROEHPH: i)
Bnefl? h‘FU ﬁﬁ:?@]’r@ﬂps H-H-mwdreCﬁfbHusﬁaide? p50vascroteisadf &0 rhitintoe
resence of _r uf f er

phospiai, iR 4T Gies adl&03R 138 G %&hec s e Gaokperol

mlxtuPé\Vb' fors %ﬁpr@QimHﬁ@y @5’@ aticrBlite3ast laflipbsbmé buspdhéibn eBeamulating the
nm crogr ans HA were first s ended jn 650

FHA 38| TR IRbSSmesoRAT P R ien OGS RARSIB g pRteFab)

throuE;H amatldeidi@xitdder MldritigARBEstEf, A‘thSSﬁ?@ed With &1200/nhanometer
chol esterol m xture to form ap Xi mat e

polycaihopale; mamerage. 249 |”ﬂ%f§8ﬁ?€155‘?§§68(h§ a&weakﬁ&?’mﬁm% Rhpgphate

buffef {#‘I ?0 ng%rbddgﬁ% Elk@@ﬁ’&ﬁ%r’rﬁfselllibb%m@;{‘w‘éﬂagthbh%phlhzed using
extrud by passing the material thro

the VigmAOEniaaRIEtere ABTSP dualiest ermAIster s, UBRL B Wppiiized

mateﬁa@@a% re8sHARAS wmbwﬁé@mp&a@nmmﬁh@a@e(ﬂ% ISA 5, Q0P B by
pol yl: C adjuvant in 50 i ol ar ﬁ osphat e buffer
z

Sepp(Op France) umter the grgiaal t mlllﬂltezéfalumequss@h@ ed lingsemresERgt e

vaccﬂ;\@ @Bsd ¥9BBiveiead nieé, nBnkibRd ¥ 5b hﬁcréﬂél%rﬂf%%aﬁdv%%%cnbed
yer (SP Industries, Warm nister

formul@t@@mqmbzr@ag hrasemesi THAnantioge gpRixiG femwrw at'}ﬁ’ tae ﬁ‘i"??é?'a‘?"
carri?! IThE&E VAR ne(APAHNdAGITHE rdisrfedPtods [ydHPMizE® Hod¥bme/ polyl:C/

hydrophobic carrier.

To formulate the second vaccine, also corresponding to the invention, the
same procedures described above were used with the following exceptions: following the
formation of liposomes encapsulating rHA antigen, the liposome preparation was
extruded by passing the material through a manual mini-extruder fitted with two 400
nanometer polycarbonate membranes. 250 micrograms of the RNA-based polyl:C

48



10

15

20

25

30

Seppic, France) up to the original 1 mlliliter volune
of solublized |iposones. Each vacci ne dose as

waledovuersesl to m ce, consisted of 50 mcroliterBCDCARING/000692
above described fornulation conblnlng Ilposones r HA

ccio S8l ootk 107 0 b ek Pl iSRS e

the pllebgll%'ﬂbr'\ to’-ﬁﬁmlhllté}oﬂ_%&bm%@ e ﬂen"l&dﬂihm@é@ biifg @Ry Virter Adviatage
formul ate the second va ci ne, orresp

ieozs T ARG EPIER METE eaeulPe © BECEBIBon i Bykiing

mmer\é%lﬁcé#ﬁ&CtMMntdh.del(rﬂwf HA SNiseppRXERpte 0 EEchivattiestiog: ddlisered
ormation of |iposqones

| at
oo Lok RS FCaRoul 10 I8 S o0t

llposdmése "rF-IR'anﬁdHrp T Re] aﬂfmgﬁﬂ %ﬁﬂ fh'te rﬁiﬁéﬁgﬁlﬁéarfleﬁ tRfls Vadchhe
car honat e menbr an

nanomnet er E@@@y (ﬁ'
formqﬁt@p(ygl,l alsg befrefered yarRFe é‘P??R%‘%fJ Wiiﬁ' hygroglebic carrier.
m | linolar phosphate buffer (pH 7.0) was added to
si zed ITHRQSMIERS of Pelydphiliged l’&s@ﬁ@ﬁ@ﬁnﬁllatﬂjﬁlstd@sdnbed above was
mlliliter. Liposones vverethenIP/o hilized n rﬁ
testeq/using y%avawha@mf wagdels g ApimalsWare recingiEanYiih o éﬁm‘ e

formdﬁfo% 186 ij€Gi8A biuel \osh Aqudtbadbptopadte forlthé hllzé lof ﬂ?i‘e animals.
sing a mneral oil carrier (Mntan|de

One GRUpRE IR HoEbyeretEie Ny IEmisCHBUOIB Y Pyahe f CopPrsing 0.5
mlcrdg?é?ﬁé bSrHROANgEH 8Hd @D 88 gt &'pbtyﬁCSadﬁlfvahh@rrﬁblaté@ in 50

escribed formul ation containing |iposones, rHA
micro4jiers gféyppqﬂ@pqplp(@ogm/ 2o ke! hygephoRie Ga{Ties g deggrjbed above. One

grourf:é‘fr rabils CFNIQ @er‘éﬁﬁﬁbt@@ sﬁQ&dﬁHé&hbl?anW\HccﬁalesE)c&ﬁpnsmg 2

referred to” as ophilized |ipoSone

micrdgyaimpiioW antisan an@ |50 nYeregEnts Qf@@b" @fﬁ%\ﬂ ‘pepHatedze 400
mlcrcilltigéﬂ?%mlfifewa)@sto‘n%%oQ?éPW %}ogﬁ%?né%% de8&iRe élb%\/é‘gAll

rent ani nal mal s were vacci nat ed
animals were blep Refase igaipirand thepragain A eitherj ek $ waekeoPaste was

HGHA@& RRHYE sBlLwé@lexbfifmed! hé’i—lsm%e?ﬁﬁ tihat
lmm%%a érou mﬁce Ifle%ervereé( I'nj ecbt%/gd |ntrarrus§§malra)|/on
inhibigipn assaa@tesw@erd abekpri sing 0.5 mcrograms of rHA

anti gen and 12 m crograns of polyl:C adjuvant

for mJ' aé t S‘V\régﬁéﬂ)(%t %b&ﬁét%n%th' w&yhh.héa ﬁ;%%o'rﬁe%é@l‘@/

pol y IC carrier as

hydrthgunp cerner &wmuta@oros\b@y tmem@euamjdé@bt@@ @uaam%ﬁébi}@what
.nd.cavbg@ga&w 8inGt A aﬁnqm 2 FaeSQARATEY é?f40r(’d§ mdug% 1.60)

o I ams C adj uvant fornul
is typR@dy a¢esptsd tpem@ncﬁn lnqlwghallhaz@oprmes@\eedﬁ'@l Obantghod@s targetlng a

specif¥ Q{réﬁﬁ%?’l%'ﬂg rfz%r r/!lt%rwéa&s%%wdcgﬂg%&pﬂ}é% ehb atéﬁﬂltgﬁl %lng

injection an en ag In at elt
from 628 gogwée kE2. pa))snﬁiﬁm@gz@tqf @.1).HAI 4 wieeks gostwntrwegéh@bfa@blts

geneYﬁéc?Hﬁi‘ﬁE‘rsW%g% éjfrbﬁesi‘l%@@%[%@g Pbﬁﬂ?&ﬂo%zh%bh'otdf%rbn It

ssay descri abov
is geparslly- aczepieddhbat@single Madojgban pf Muspaqwélaﬁmsqg@s yRgyribed
sbov KRORRRR, & eIt pRp TV Ao REORn ol Fali e Sthiect
Tltersagfathlﬁsmagnrtﬂqiea @speratsin two diffepgnt geimatrimodelsr ST@IW thet theog

Iyoph”%e& ﬂb@orﬁe? p&lyﬁe) hydrophobic carrier formulations is particularly effective in
generating strong antibody levels in the protective range (HAI > 20 or log value > 1.3) in

all vaccinated subject in as little as 4 weeks following vaccination.
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is typically accepted to nean an individual has a

protective |level of antibodies targeting a specific
waeooaitmses i nfluenza. At 5 weeks post-vacci nat POIYCAR@E/000692

generated titers ranging from 128 (log 10 of 2.1 1) to

512 (log 10 of 2.71). post-i muni zat i on
rabbits generated HAI Aé’fé\"&ﬁ%gl ng from64 (log 10
equal to 1.81) up to 1024 (log 10 of 3.01). It is

gener aIHayhageoér@beiémdimCDa rsicefi-& weeks ofragel, werepdbtaiRad from

Charlgg Egyg?Lagql}ﬁtgﬁgg g%eci?&g%% 6; g@aa %ﬁgé d @er‘e’ﬁfﬂ?@@ Bgco%lng to
institutiensli guidetidesswith @ater afid famdsaddibittini sndﬁi@hert apatrolled air circulation.
generated in two different an| mal nodel s, show t hat

t he | hi | '
Y A58 ol PBTORRI  Chad LRI AP HE son
Jose,sftA,dB@l\)aaﬂdl ds{edpslaamegej antngetrlfte tqmtd:lt&ee:fflcw aof aacmng feanulations.
.20 .9r |lo a
o B s B B RS IR R by
4, GOCRgdltbng end ;srassocg]tedmhefoglmmn afeplagiie8 ivibelbsains obgjeheimer's
obt gi ne rom ver t.Const ant
patielp, Brdapaeiapod osaat £ miredams 280 8 R Bl dsei T it onal
guidelines with water and food ad |ibitum under
filter Tchermra)hllnedacmii peptide ENNETVERWLRWPKMBASHIE, hereafter

tel a 1- fr
referBidn, 5 B2 1E B Ptigted | REIES AT Bfbap” G, O3ARP P totanus
toxoid ﬁé;ttndbh&m&fofad:&@?e%?\) addemtifiedl as tmaingta Dhelpeépitope. F21E was
ereaft referred to as . b- [
used 35 Rab b T e s tane BRSO it SRRl Buflugd, fyas ysed
at 20msmgr@ﬁ£@brt1ime rhioroliet dose.of pl aques in the brains of
Al zheimer's patients b- arTyI oid was used at 10

' 0 Th
e O AR B B o M AR i
IinkectljgnArﬁﬁchTprb?f:fs:zc(EB@d Tfh@samletpm‘éd(ulﬁarasleegmed(WAExample1
- 0%,0i Gh
were gi36d i thangeR B Al 2% deBaRh o B 4o Spféticntiogies.
BrlefIE%QEWAﬂmm&tér platedis woated with haahgmfr (Beqimyloqdm ocrbgsm/ ntikiliter)
overrght b haes G oo SRERTOMET 2 Wi bl ﬁnw%faﬁ%"ezg%ted
overrfight@tgliegreey m«smsamef éermadumtnmsofamastmobllly)startmg at a dilution of
111000 G BeanBe S e gL BT PRI R A Tk e o d R B

chenfidxd) @E@osﬁ@Nr&NJQWSW? is thbe adédiotdaoh wefl aba ar@domndnon for one
Bri

vour 5158 e EBARLR” il B BIR B & @#fggfpgwmmw
mnngmrh/l rhillilite® a)mtfbpehrenylginbs@tatéldutd@@um&n(aekawmte lk$igmigesldrich

e N m nu
Cheril Sp S IZE 1 B 408 "GP EF L 2bsarRonss i SRCHREL (S BRRsUred
using®d niétder plytRir6addrYASYaHitebly Gaibh Adistria).i Bndmdintlitsk®@fe A

e RSB AP T A e S, 18, 2215

41). Chrnlatstiitdrstropreaeit thehighest diutiohSAQvheth alstatistichity sigmificant
increase in absorbance is observed in serum samples from immunized mice versus
serum samples from naive, non-immunized control mice. Titers are presented as log10

values of the endpoint dilution.

To formulate vaccine described herein, a 10:1 w:w homogenous mixture of

S100 lecithin and cholesterol (Lipoid GmbH, Germany) was hydrated in the presence of a
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hour at 37 degrees Celsius. Followng a 60 mnute

i ncubation with a solution containing 1 mlligrant
waorRdobithdéster 4-ni trophenyl phosphat e di sodi um SBCT/CA2009/000692

hexahydrate (Sigma-Aldrich Cheme GrbH, Switzerland),

t he 405 _nanonet er. absor bance, of e | is
B- amM@Idr@“daF%ﬁE&%‘ftloﬂé’P PRpsphate Rufigerd @ S(i @Vﬁt“é%f%mﬁpf’somes with
encaﬁélﬁé':téd ahngeﬁrumor RéIpéd. tigbFefn €0 ﬁﬁdr@gﬂaﬁfseﬂ Baﬁnﬂﬁa @hd2ed
In Fre

(J
microgayh$ SLE B ere st SUBBERR T AR YT BRCSPLBRELRE Rred saine
(pH Ma)ahées hddhd tat1i3 mnifgrany <§fhhe’i$$0(}ileb|ﬂilmlczmble)$te$®lgmkﬁ‘ureeaﬂbrm

i ncrease i n absorbance is observed in ser
apPrATBHEN e TS Bl ors BLh (RasGiTe SLepanNs AP Bs A G P B 4javoid
antng@ﬁ’ Bnéd gmlrl'zlﬁlb&?ﬂ?ﬁ Qboé’ditrjﬁéepre%'arbﬁclﬁrﬁ\évaé @xtﬂid%‘él&ﬂtp%@smg the

val ues o e endpoi n ilutio
matevagemﬁeh aé@,%wab@a\'ﬁéﬁrl&%?m@nio“fbwtw &n{déé\&g@ wih & 400
anome@r%ﬁlcgrfboﬁé@%érﬁlgﬁahél FoRa\&ne 80 eidr&iitérs of h;bd%@hﬂa sﬁé’péhsmn

drated in the Enesence of ab-a
j

contaameng ﬁzam/l%an@ ¥8hE4 Hmikesamp f EniselAepadiuyant ( ﬁ’gey reg lﬁiockford

IL, UgAﬁ\)/a§ 8ddey. err'eK)@l?@@)@ﬁfn|Wdlt@r§&@lib%ﬂbﬁbﬁﬂ1t@6h) D—ﬂ@lpéﬂ@djuvant
ie 100 mi crograns of

USRI BB LRI O T st GoF T Q&nowu%é\f%%amﬂﬁ%ds*\ 51,
supplBELHPEEAHE, $r9r§ce}?W@§ BH@é@toﬁHfrﬁ 8 vefterSaloll RenUldidh WitkHnet Ip®Bome
added to rans of the S100 | ecithin/
suspemineeanizingd vt meewat@r plase ol Hisr oRuligien @ng thesgil forming a
conﬂ@&&fﬁyyﬁo%héblef bhdséd. Wc.ﬁg%eg@&rmt@@m%@wnf&s bh@e

antrgen an osone

abovpﬂepq:b@me@wlmC@%@In@aéaowqﬁa%rﬁ@o'@ H@t'gﬁi't 551%\|T -helper, alum
ad,uJa'Hf %Hg %@mg%w 3 ca}rm £k LHElSHe Mﬂaaadn wilbalefeh @ to 4%

ﬂlﬁ 400 nanoneter pol ycarbonate
liposora Iwnéhydr@nhO@mayrl%o mcroliters of |iposome
suspensi on containing b-anyloid and F21 E, 2

mlli grmrmblal%s%cc‘m&e&r%&wm@ to(tﬁbf?ﬂ\/éﬁtlorRQtﬁ‘é(&?ﬁé’
IL, USA) was added. For every 5 mcroliters of

proceduprssnnsyibechabayeryerg upeq Wih rheéeilqusxwgmﬁgllwg e
form@cﬂ)‘rﬂaﬁf |I${% EH@% éea s%s%@tmﬁrﬁaémﬁblb a‘h@rFrZHEr ah&k BRWMLXB8ding the

Mont an . 'supplied by Seppic, France)] was
liposerd sdspensionrt aglv\/aﬂéﬂnuanor@etler pelisasbenaAtememarare, 100

micrc%#é’rﬂ% BIBNALREY %bﬁf’c %ﬁﬂfvﬁhﬂﬁ% rd, RylcRobd1 R \@/ﬁ wdtB338ed to

e enmulsion a rnlng a contl ous
evenhda} misnaitere opliresemeEa€lr evecy: Peminsaliers eh gilipesaimelfantigen/ T-

helpe{ﬂ &cﬁ&\lénﬁ Eus%eﬂ&oﬁ ha% %R%nf?l&ﬁé of .@?‘iﬁj‘fésﬁf!"he n‘i’ée}r(%gfaﬁir%‘é'(m) ISA
51, S@dplgvlz‘mnce)m achiéd rtq‘> fesme W@ter-lncqlremldsion w’ntﬁéhé/ BRAsPme
susp%ﬁsr d;ﬁw&ﬁ'&%f?éh ithd whfer pﬁg‘% b&He E%u%?an ariRe rE‘Sﬁlforf‘H MY the

I C carriler. ormul ate the vacci
contlnmusepmsﬁd Fagh vascingalose vensisted of 1Hemissetiterp pb&\@cﬁhoezg

|
descgtgec%cérhgggn %?gﬁ\éﬁloﬁ\%q ﬁgsﬁggfsgéﬁg?lﬁiﬁtlggﬁ %Q%R%Iger, polyl:C
adjuvent @pg theaminege! i9il gatyieoi dhiaparticalar Ermalﬁtuorawﬂlae referieddo ag

|'9085FHE%dlﬁQ§(ﬂggro§f'rfgtﬁn§E§r‘n8|n t hrough a 400 nanoneter

ar bon rane, 100

The efficacy of the two emulsion formulations described above was
compared. Two groups of mice (9 mice per group) were injected intraperitoneally with
liposome vaccine formulations as follows: Group 2 mice were vaccinated with Vaccine G
comprising 10 micrograms of B-amyloid and 20 micrograms of F21E formulated in 100

microliters of liposome/ alum/ hydrophobic carrier as described above. Each vaccine
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m crograns of RNA-based polyl:C adjuvant (Pierce,
Rockford, IL, USA) were added to every 450 mcroliters
w@bobilpssdmes. For every 500 microliters of a PCPOa2wen00692
antigen/ Thel per/ adjuvant suspension, an equal volume
sose i 250 B30 i DT BT Ml ot i

VaccifBW &riptisiigt 10 mlmgramssomnmmqbameorandemmgdamm FRhe

. | si he, oi.l form
form e n- B Boptiace STkt ebia e hufi8nabik or2ELa el dlBe
above:én E&EH vdceine doke tehectarbg\oen@mmohaﬂm@mm bpolydht senmnng
|posone

ant j gen, :

sempig RS oI el mrored: Sd Tafedia oSS izt ooy
titers frPtheté séraaverdviekdmined beEeIS e ds Hesaived aposonme/ pol yl : C/
hydrophobi c carrier. The efficacy of the two enulsion

g? ' mﬂc rlegg rglgg Cv%\'cmaetga mt}q\ﬁeel%gsle ﬁj)geo Pposor\%%/ ALnPs
hydrdpRbbiapearrict fon@alatiyn, \@ehbrdtemsetﬁetablecantlgm-ﬁmmﬁd attibodys

resp%%e%%%gﬂa%%uﬁp%er&qu ers a%f grgé/gg\%eg \émaétg@}:/anatlon were
up tofWSZ@IU(ERiQﬂ 0akluedk 4Es1f) andrat ® wdeksthdP@ers up tl 1/64,080 dbg 10 of

osone/ al h hobi c carrier descri
4.81)5,J06 &rosenEm oL SHeb RO Saranses PoRT s Joat gkt ne
respd’ﬁsé K/\%@rg%ﬁéra‘téd & airasuopvdtchation eGreipe! methataterd injedtéd once
H conpri si ngélo m

with (i RIpER GOBBPRTENGAR AIFANYEIEn PoTon s (% GTetalEGY enhanced

mmdﬁle%qidnts@ Vith %dbcbnmq&@r@feéamwp 16/1/25&bauodmoa/amrdﬂse¢1) at 4,
descri bed above. Each vacci % ef f ectj vel
8 anctb%ws?'ﬁeraps_wa?ﬁ"aﬂe@r AR titgfs w%ﬁte @é*awvergm e \(dimes

highe? @hlaR6t0€ at ERSH @hle dBlrﬁ$e|§ﬂive4to titer@ génekdte@ykfe control
post -i nmuni zati on. Antibody titers in these ser

formigaiion GRBERINY theigsaeHS a%&aﬂi Pl ipereass Buiges GefigkiSd With the

mven‘t’@ﬁ QaB atidticMIy BlgﬁlfléérﬁQP @daﬂl@&@ @f atavdek® %@1691/2 pYstdccination).
phobic carrier formulation, EH\glener at ed

These'\é%%s SPNEMHAIUGB e preceg @ff%rﬁm gen F&dﬁbtﬁéb“p&éomﬁ/
hydréprBEiE c8Ftier Td?ﬁ\u%‘ﬂgﬁ’@béﬁtalhﬂn? %rpﬁal ey O @Hﬁlt 8re'&plBle of generatlng

post - vacci nation were u | 0g10 val
a sigafieanyly snaarmedifzvmegneuwawweec%oaf !%Lupcz?eme?ﬁ"&aﬂ/ 10
hydréthoBic®4dcindtef. Presence of such antibody responses
confirms that a genuine inmune response was gener at ed
as a result of vaccination, Group mce that were
i njected once with the Ef’?ﬁ“ﬂ%'i-%tpon corresponding to
the invention were able to generate an enhanced i mmune

res poggﬁatw?géh f%&jféihélé dD1trﬂrcs, 6 sa@ékggf age mréb%ﬁw@%m
val ue

Charbéﬁ ey é@e?rﬁg%rqeé ,QSt %tqqttQQSC@r@q@,) g@%wew 'P‘PPSFH @ccording to

instittionang liddlinke ivith WatdrEng f60DAENbitam, M@srafter édnt@Ued Yir tirdtation.
point relative to ti ters generat ed by the control

| ncr easthe MO (ReE ARt RTBRSNA ERET HSAUT-BRS Lo Protein
Smerﬁj‘eat(Métldilém(tV AN ThiscrebdmbiRamaroteinthstih adprovrekite rBolecular
weight oq 7%2008 da tonsa:cgznC goa}rtesgogds to the hemagglutinin glycoprotein, an antigenic
protein present on the surface of the H5N1 influenza virus. This recombinant protein,
hereafter designated rHA, was used as a model antigen to test the efficacy of vaccine

formulations. rHA was used at 0.5 micrograms per 50 microliter dose.
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These results confirmthrough the use of a different
anti gen nodel that |iposone/ hydrophobic carrier

WO erogk@Eks ons cont ai ning a pol yhC adj uvant ar ePCEpaRioe/000692
of generating a significantly enhanced in vivo i mune

response conpared t [ und h dr ophobi c
vacci naﬁqﬂbﬁ‘ WL(%H??) @?‘ﬁ'&gﬁ@bé@mw Négn were
asse§§e§€b,y ehzgmudipksd iffm@@eorbert sssap (ELISAY afm@thibdlﬂait labews the

ceteci b BB sPae i S5 sFRRSH Mlser G FRRFRR AP Breny -
96-wdBihRFotREThIdte afcaated with hitigen ke r‘nicfdgeasmpmrmmter) beinightrat 4

| at 1 t h
degress el Rk PR ARSI B0 B, G CRpARe Tt Byaraio
4 degGéFeles @tsléhs w'ﬁhlsénélQﬂOtTdﬁsQﬂ@érapfy@tc@lly‘lsthﬂmg&Itla@ﬂ@tﬁdhmfmmwo A
nol ecul ar V\/GI pon

0 dalt
seconqgagy ﬁ%tfP&emn“ #lsgih%a te.eﬁcf?}?(ﬁ" gﬂ? .@@HWL&P& 8f ?Pe hour
at 37 Rle§feRBICeMiud. Iroring ﬂété@tldhfofﬂd@k@ﬁﬁbodleH N8I eVofraibH 1 cellular

Thi's recomnbi nant ro e| here ter design
respaRge. grabantisgioys hsErPIptsC é%&m'f‘%af&rr@ ig%%) Viss used.
For thea8&te&Rnfd? aMH 2 i ridS! reé;b‘&hs d4$ afki- ﬁtou@e N SRGienBiotech,
per 50 mcroliter dose.Both the hu

BirmiBhar A {SAYEFCR TR PRSI SbPLGS seé’é%l'”HS‘? incubation

with &Q&W@rédn[ﬁ?rﬂﬁ H TGRSO MRRMEr ApRRYhéMmL bFdSphate BSAIGH salt
at allows the deftection of antigen-specific anti bOd%ance

hexaméiv@tes(sigﬁlarweﬂ%%ﬁmemeHHuﬁW&-’e%'aaﬁ) e 405 rrgnoaistss, abgo
of ea&ﬁW‘éﬂs m&Astr&d u§|ﬁ‘§ a Pligbtet plafeaabst ()NIStYB m@chgﬁﬁbl(i I KUstria).

1 m crogran |ter% over ni ght at degr ee
Endpoist gﬁetﬁsaremal%ta&ﬁ %ﬁ depcribggyidFaey A- ¢t (J@@rrrﬁ' ﬁhmunq'%?ﬁ'

Methb&C 1Bgs erb193ea )i WHicubltedHitdRILEREeMRAS highe¥ dilltiGeat vtich a
utions of sera, typically starting at a dilution of

statnslscam@mnlf;&agfea@'ﬁa%ﬁ W) aREeIDBRER/IS oRReved Heryy seRwesIRIad
mm&ﬁe@‘?‘ﬁlee W&Jsbs 8druf Qa{n%?&ofr&h Intvie ORor- Prﬁm&}ﬂfecf‘éﬁﬂﬁroﬂhc%7 Titers

degr ees I sius. detection of [g@&
are pamstem@gcasé@gm \f?&i%a?tffhﬂeef&poﬁ't dilytiogel | ul ar response
goat anti-nouse | g&A (Sout hernBi ot ech, Birm ngham

AL, USA), pasRuHReHccihes c&r’ﬂ@spgﬁ@lﬁ&d P8 uﬂfenﬁoﬁr =21 g al
response a goat anti-nouse | gd ™ ( Sout hernBi ot ech,

homagiepaysgikdie OAB10QUsAYhis aad AbrIFSteros adraid Grapt. @espnany) was
hydrdtéd InQhe Bgas@n&-po FHA %Iuﬁ&qgﬁhbéﬂ?\a‘l@ Mﬁe@tosﬁlrﬁﬂlthbeébmes with

cont al ni ng [i'ter 4-nitrophen

encapsyaleh ik 207 S samer iy e acwetmrqf RNA-based rabd: ke Rockford,
IL, USRPM ges%&'j %"Bﬁaﬁ?p‘?é 5 aﬂwdﬁnef tﬂﬁml@%ré}ﬁ{s‘ Bl vere first suspended

absor bance O each I'sS nmeasured usi ng a mcrotit

in 65@ migreliteesad S mnl&smermhpe&wt@%r (i €1 ﬂlﬁn added ol 42 m|l||grams
of thd %ﬁ(ﬁf I%mﬁ'ﬂh? c‘ﬁ@'e@félrd?}trﬁgtu q@rﬁ?ﬁbrﬁ@ﬂm‘a 9}F &Y n'n%rolﬁers%lf a)

our nal I 'mmunol og |c 8, 221 :35
Ilposomeaumna'pe @npansg}aj,mg éhﬁ EeitigeRe Th@ gmmeumrpe@nabw was then

extru&%ﬁc’ passt egath é?ﬁgl Hfo | HOR hiah GAMhini- éﬁfu%@ﬁ@\v'aﬂtl Alabaster, AL,

serve n serum sanp es from i nmruni zed
USAitied vw@rasz&o e@mmﬁt@anwce@ona@rmﬁabﬂaee Rei:Cradinvaptia 50

millinfMHgh85pHEtE Buffeti (b7 B) was added to sized liposomes to dilute the
preparation to 1 milliliter. For the “high dose” polyl:C formulation, 240 micrograms of
polyl:C in phosphate buffer was added and for the “low dose” polyl:C formulation 50
micrograms of polyl:C were added. Liposomes were then lyophilized using the Virtis
Advantage freeze dryer (SP Industries, Warminister, PA, USA). The lyophilized material
was reconstituted with a mineral oil carrier (Montanide(TM) ISA 51, supplied by Seppic,
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are presented as |log 10 val ues of the endpoint
dilution. To fornul ate vacci nes corresponding to the
WO pventdse, a 10: 1 w. w honogenous m xture of SRODCA2009/000692
| ecithin and chol esterol (Lipoid GrbH, Gernany) was
hydrated in the presence of a rHA solution in
Franqsh B Shienginel Grilliger eiyme prasidiaed (fasamenc Egehvasng dose
consn&tléé\ dﬂBd mii€rblitemest ttha/atsch@ c@d&iﬂeldQGrnﬂflatBP%obrﬂﬁﬁ% ﬁbﬂs)éhwe@ rHA

(Pierce, Rockford, IL Léi as, described in
antiggth PGB Eradiuvgnivaed i mingrab Pl FRiRehe *@SP.V@%@H%[%%I%@'&G VVij be
referréé@o 53 Fyb@mmie@rl@o%mégadlvl L0 hlyhb/afydmbﬂgﬁb@bmeb Hhd §ophikzéd
0) then added igrans of the S100
“pOSQ”@%/lF’lOFY' f (lvndydopBekis Cﬁ’i”ﬁf ure to form approxi mately
800 mcroliters of a |iposone suspension encapsul ati ng

the r Hﬁrh@nrtHl 08 THD eedpbRSss iR eRiteN A2t ﬂe@d’ﬂt M\ﬁfacblhgfbn with the
extruded by passi n% the materi al throu a rranua

lyophilizeg IRgspmgfaimylaiascontaigingRplylds a M‘ﬂant $ cPMPEE- Wit
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adjuvant  in 50 mllinolar phosphate buffer épH?. 0) was
Vaccigg Fe@PrarsisEigALe MispeapIse A @1 miceoaraes ppiharlamuiied gs

Iyoph%z@a lipdsbirie8r pol)ﬁQlr (rﬁé]ﬁ/ hﬂ'r&i%ogfésc,%rne?%bdug%)fom/ﬂ%ﬁé | on,

m crogr ans’ of n pho
compaala@@ BMETLAMS A" ane\% UHEECITHHE VPthff@tha‘f’ B8 fyopbilized
hposdﬁwe?s‘? EG&ﬁﬁ‘iloW)/ r’%PdHhoE}c\&ﬁFr%r acleeg 2). LS@R:%P&B?ﬁpI@@W%ré &'ﬁl@cted

IT1zed usi'ng the Virtis Advantage freeze d
atd V(eshs pﬁaumur@@twwwqq%@@ I9GRA antilgdy titgnigeexpi as ci:eésnbed
abovdmterial was reconstituted with a mneral oil carrier
(Montanide(TM 1SA 5 1, supplied by Seppic, France) up
to the original 1 milliliter volunme of sol ublized
| i posorf@8up faRiRe gararAied 1¢8 Hiresowa (052,846,890 deg 10 value of 6.31)

at5 V\FQeRE Bbéttlmn@zfatléﬁ‘@/hﬁehQé’@orﬁ'ﬁa‘-‘r%lb l?@ﬂwefrﬂfn’f&‘éﬁ%éﬁhse results of the

F@? posonmes, rHA antigen, polyhC adjuvant, and
SImllqrh@phih Imosgmps/dwﬂwghydwn@%c v%raer faEmylatior.usediip Fyample 3.

The I%‘Gb)—\ s, r&fl@dtl(/@ @f 5 QefftFar r¥§dﬂ’r‘|‘sé' 'tBQ g RRng1'o &qual to

drophobic carrier and yophl | Z
6.61) @bﬁwee@ ppﬁwpﬁpaMp KeBHR 2 daiee. i veecinatad withia Iawqr dage of polyl C,

generraﬁe'ﬂoe?}rbs\ﬁﬁel%%gf c(%ﬁ’vatl mg@ftﬁét‘él 8%, OQ@%OQ%'R)%F@ 1) and

i'zed 0S formulations contarnin

lgG24y bteys also sdjtud KR8, 00 R@swt§rqb19wéhat PP Coprdhunant fwmmaé@ at
vano&sl\go%c Gtfat@hs &opﬁﬁfe HEHFbgpthHE%SHIe?EA@u\%BH ISS&Ie to
m cr h C|ne nprising O.

I ters O
generraie:bqjg hameral KEHYrandic2llwfac(Tol)) anmupe fesboeso rTingbarastitas

suggés)f ﬂgt”tﬁe' f?%\iulgﬁcﬂ\% orr?c(e;dpa%OVQ% (%Hggngprell os'f ?égé%ﬁ@&?&ﬁlar and

carrier accl ne
humonadl imognea nespohesan dagcimated suljeptans pol yl : C formul at ed
as |yophilized |iposomes/ pol th (1 ow)/ hydrophobic
carrier (Goup 2). Seruym l44s were collected at 5
weeks post-immuni zation an gGI and | g&A anti body
titers exam ned as described above. Goup 1 mce

gener atf@dhqagaifregi female Gp7BLS micgas 6ovreke |0699q0vara|ot3@lrt§ad

from €nades)River Laboratories (St Constant, QC, Canada) and were housed according
to institutional guidelines with water and food ad libitum, under filter controlled air

circulation.

The antigen used in vaccine formulations was a fusion protein consisting of
the H2-Db immunodominant epitope of HPV16 E7 (49-57; RAHYNIVTF) fused to the
universal T helper epitope PADRE. This antigen, hereafter referred to as FP, was
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at 5 weeks post-imuni zation which is conparable to
the hunoral response results of the simlar
WO g@phidsezed | i posomes/ pol yhC hydrophobi ¢ cap€t/€n2009/000692

formul ation used in Exanple 3 . The | g&RA titers

indicative of a cellular _response, were up
synthasizesbbydoagpes dner (Saydrse. £6)-6] fmdlavansvwﬁé@k%NA-based poly
moswi%oégtos‘fr%CIQNﬂQﬁélé’éhle ﬁ‘ RIBd By BigiRa- Gé%@s”(@'i Q_Q!)ul@' Mo)a

| ower dose of pol y C generated at

post -vacci nati on titers up. t 096 OOO _

of 6. 61)heaﬁﬁf¢FaP>g@‘2§Blet'mteQP%” araRyisifg 'tPQSQ,m%@”O%’ﬁAOb%S ‘9 poly I:C
molects Whti% rﬁ,@%thi@tcaF}@rWasQesi’éﬂ WMt uiy areader éallenge model.

vari ous concentratjons in ophilized |iposone/
C3 cally gpoigiidBe euEan PReloma Virus 1% ( V16 9gBPme Ppd g8 Reeatlk present

on th&PS AR APV d HZ)eptBSe GRhihd!b&ls 4d57) RAANIMNTF) which can be

responses. These results suggest that the fornul ations

targe@é@arwaseaatmoxﬁ‘e’ﬂ elle g @eawgl@lﬁ Spkd tumfr% wheg inggctethd
suchTé'r‘{@Uu@'é/ 7 oﬁﬁssmﬂ@@?n"g‘péf%‘?’&]dgﬁ%%’ n%!@it@@gﬁ’bcutaneously in

1 Pal hogen free, fenal

the lapiakth top RIS BREETotnG HEWr PPIbineA(dd8 el mouse) on
day O-@RPEAf &higs Ir{@:ouggqsatn@@ en@acéﬁ?@gghb&ﬁ é@'%% ,,ﬁ‘lg.}ésed

accor ngt0|nst|tut|on ui delines wt r and
opposing arawith H0G mieroliters ef vaqcmeerGr@@mBmw eageiyed i Pas only and

serve%a'éqge gfu@g rov&h%oﬁ{e&' %Fhoﬁiéagmb” ‘éarﬁﬁéé‘uﬁﬁcf %E)ay% fbEP0SIng

n protel n consi sting O
callipgnsrio mmmhnamprteqjuduayweroan&m@t giRmelg fer73 WRRkSPISUTF)

mplaHéﬁgrq ﬁ'L(?mh V\EE%Q ugté?jglsﬁgthg?@bglﬂ@assyn Io-ﬁ leét

ere er referre hesrzed
measb;emmsﬁemnastmeesaameoﬁ’&dlﬁﬁed bfBe adj uvant was a
RNA- based poly inosine-cytosi ne RNA nol ecul e provi ded

by S grﬁ\e%%ﬂf?&x%c& §e (?olngeﬂtﬁmall\é@}nulsg fdfti) ﬁﬂr‘ﬁﬁn?g C{rg!%) 1
i nvention conp O0SONES -based poly 1:

was fomhwatat by namdg aomlymnrogﬂaobqu FPeantigen ansh8 miligtaet ¢friPolyl o

s 19 RS DS, PULISIS ApAlers Paflnp o Do

an equebkwllume pf &sdreralail catr@r (Meniahide@ M)H8A 1HP\/4dppligd bpiSeppie,

Frant%?WaQ%dggd @Sfo#'r? %teﬁﬁwlgh%@: cgn V\? c%ma%glﬂe% é% ?sttgﬁjof 100

vaccCi ha row 1'nto” neasu ra
mucrotmermmfstha\hescrlbaqi er:rmtsmbrmmmlmw eBumligen (I’IISrrmerqg;ramsp)sarﬂfpolyl C

er were, i Iant subcu neous,|l
a0 Bistottams? et Mest e M e cis SR RaP ARl iR e
referr%td&(ﬂol@ltﬁ’ hyetdpbibbiceasie). on day 0. On day 8, mce in
Goups 1 and 2 were vaccinated subcutaneously in the

opposi flank with 1 rQliters of vaccine. .xqu

2" oo Pdeis Vet arPht I colrBiskrSloal R Hfgien TP
Groupg P othve hamrﬂroaddureﬁwnﬁes\zldﬂadrm Ewamptm’awereedsedn (Bi!leﬂy wiesek
micro ST tﬁ;gr Y atso irg %&ﬁ t h%ﬁt oﬂ S e|rxt anm) 1,

i e e S A R TR T A
w:w; Mpbid i@mbd,sCeratany) dissxlvadsin msg't-bthtancbldnkjdwmglzémr hrpbsomes were
formut 08B bidding 1 millilitre of 50 millimolar phosphate buffer (pH 7.0) containing 1.5
milligrams of polyl:C. The liposome preparation was extruded by passing the material
through a manual mini-extruder (Avanti, Alabaster, AL, USA) fitted with a 200 nanometer
polycarbonate membrane. Liposome size was confirmed at 200 nanometers using a
Malvern Particle Size Analyzer (Worchestershire, United Kingdom). For every 500
microliters of a liposome/ antigen/ adjuvant suspension, an equal volume of a mineral oil

carrier (Montanide(TM) ISA 51, supplied by Seppic, France) was added to form a water-
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nmeasur enent (shortest neasurenent) L2 divided by 2.
The control vaccine (conventional enulsion) used to
WO pownieses G oup 1 was fornul ated by m xi ng 300PCT/CA2009/000692
m crograns of FP antigen and 3 m'IIigrams of Polyl:C
adjuvant_in 1 mllilitre of PBS. For
in-ofl RIS Wi B JpOsame sshEnslan GvARned BEpBHES BAter Zhassakihe
emu@d@ﬁ un@tr@fonarom.ﬁ%é@bnmdougaydrb Iﬁotﬁd\/ﬁﬁﬁs%nllida%ﬁ'l}%cnh§&o§e
) 98 éf ﬁf Fr ancez | to form ‘@3
Cons'w&@é’lf O migrpliteisaf diedFscirg e é'@Pﬁ@“@B‘%’hg (RORSMES E1P-Bf
mnngﬂéﬁ% o IoPEIchelesterd), Fh%n@lgéﬁ?(%bﬁ@rd@?&ﬂw%' Bty IC(D@Hﬁk/éhtr(%O

FP antigen (15 mi crograns ad uvant é
microgramgREhF MiRRrat plkcatiiore (TANS ‘(ﬁCF'"E é?rm%aﬂonw&'# ke {plecehio as
I|pos<frﬁ’é/rﬂd>ﬁy<’|*U/ﬁ?drh‘)be@@arﬁ&f erred to as polyl:C

ydrophobic carrier. To fornul ate vacci ne (VaCCI ne K)
correspondl ng to the i nventl on for &

0
pr ocedulesesidispl &is FrRATIMent BeHome 'QF!/%EE 1[]5&1"’”9 Tmice had

partlaggjoﬁ‘édtlbn frlaﬁptumoﬁgﬂﬂ\ﬂ@ﬁﬁd efartE® tdd BESUraBI¥ ﬁﬁnd\fslbb week 4
| eci thin/ cholesterol mxture (10:1 w. W, Lipoi

post iypiAntatiosy FiRy)Ice InsSBIP e VAGHaad Wil thereyeniiag developed
&gmﬂc‘éﬁﬂhéhél?e?%méﬁsMW@@OM‘?U&&%MW@& ®¥f % '. "I'E\Ie%mgﬁ in the

litre of 50 m | hosphat e bu
contrelgrewn deveipredsunprs|witrapgcted kwsrlga starting waej
implaRfz&BAr ation was extruded by passing the material
through a manual mni-extruder (Avanti, Al abaster, AL,
USA) fitted with a 200 nanoneter PO| ycar bonat e
menbr anig1ese resslls indicate, WahmaorsReGiiIdiggns tagpulated in the

liposdHREYYIRN-EY Bydtdbibi@cdYRbMEFRuIRRN WA Bord éf%cﬁ\?@étytﬁ@rrapeutlcally
(Worchestershire, United Kingdom. For ever

treatifg ap gstablished dmer 'ﬂl”ﬁi@%iﬁﬁ@ﬁ”*@ﬁtf@r@éﬂﬁte‘émtbvaw C/ hdeOPhODIC
carrle?u$H@BEﬂrgQI thé‘tﬁp@tﬂ}éaéffe\épédﬂﬁ&eo bé‘agﬁlé‘\%da\khé?'l kposBines Sere
1, supplied by Seppic, France)
presefh i the fsan aélon dﬂfharb( Imal@ai\ng Ahasiliposamassare @ aiitical component of the
mvenln?rposorre suspension contained within the water phase
he enmul sion and the oil form ng a continuous

hydr ophobi ¢ phase. Each vacci ne dose consisted of 100

mcroliters of the desckxameled?ul si on contai ni ng

| i posomres (13.2 milligranms of DOPC chol esterol), FP

ant i gerPa(tH&ge'ﬁ'fFéreoan?d@bW@l% chec4mé%r& ald fere obtained
m cro t he m ner al il carrier. This vaccine

from Ebanias Iverolrawent@rl%e(sﬁ Gﬂ@ta@d% Cagaqa)apd yrase hpesed aacprding
to mstlﬁ(:%u‘?é?ggﬁ'eﬁne%%lfrf \ﬁéter gr‘ik?foB@%H'hBﬁurﬁfuﬁd%? ﬁlteﬁ’%ﬂﬁfrbllé%rétlr

are shown in Figure 11. Goup 1 mce had parti al
circulgfiait ect i on fromtum)r grom h and started to devel op
nmeasur abl e tunors by week 4 post inplantation. The

m ce i dGh@Bmple YRG5 Aiged u%ci It VaR8ink %’rﬁﬂﬁdtn@ﬂs was afu5|on
devel o&gd Si gn|f| cantly smaller tunors that were only

proteifeioasis '”H“'{’IPQQ”‘l’)a”t ?H@%QE@P VH 6tBre (480t r o

RAHN QAF) ﬂ%\é@'t@%%nﬁ\}é@ § HMJeR eSRRAHASRE] MRisidhBigen, hereafter
starti ng at week post i nplantation.

referred to as FP, was synthe5|zed by Anaspec Inc. (San Jose, CA). The adjuvant was a

DNA-based poly inosine-cytosine DNA molecule consisting of 13 (IC) repeats and

synthesized by Operon MWG (Huntsville, AL, USA).

The efficacy of the invention comprising liposomes, a DNA-based polyl:C and a
hydrophobic carrier was tested in vivo using the C3 tumor challenge model described

earlier. Four groups of mice (n=8 per group) were implanted subcutaneously in the flank
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These results indicate that tunor-specific antigens
formulated in the |iposone/ polyl:C hydrophobic

w@ a00i1€6523 or mul ati on was nore effective at PCT/CA2009/000692
therapeutically treating an established tunmor in mce

for mul at ed t o) : r ophobi c
with the AR E e arer ot el isBand 52 Tatq Al BB 0T SBifiay GheOn day
5, m.@é:ilnl(wagb Wes vder@mmsemeuuah@mwnmﬁb bposing flank W|th
e cati n t hat osones, ar e

forpul a cl ear
vacoipd; Eedhd BliasBrare BPSenl Fseierar neligiaons o
Tumdrablua@enad measuré® Bhtea %@Bhﬁngbélﬁperéicﬁré&ﬁﬁi%e%ﬁoﬂw diameter

wer e bta Cha Rlver aboratories t ,
and 19555t ATl ORI B LD A JGERE AL i e dpted using
the fdllBWwinigtformuld Alon Gkt ARias kment k ishuptest maasliréraestr26divided by 2.

I|b|tun1 under fllter controlled air C|rculat|on As

n vacci
t i B na e acanaed i VERens LOREr Sho 7gipgsompeantigen

poly IB2/ I‘Dbrdpﬁmjlﬁ@dﬁ’m NERG vaRideORss fofmiiléd Gistiy Eﬂ(érﬂpl@711 Each dose
fused to the uni versal T hel

er
VOIU"PEA‘B?-ﬁé OGI'H'?‘§°|5WIS|3§'€§°”W5\B AppamesafE (1R g @reg@@s@;p%l%(m
mlcro‘glvéﬁﬁé)%‘ﬁdm Mul%@%ttieﬂﬁme(aﬁ@lnca}ﬂére Micé&n Gﬂ'cflfp 2 were

an DNA- based i NOSi ne- cyt osi ne
vacciRgd iy Abane MR I 4 HopIEeCH BpRaTe AMESR BN zed
hydrdbﬁolgm eagiar. M flyHb MbSIVink W EhorBgenbSénixtdraef ﬁdPG %Mhlﬁfand
i nvention conprisjing L\lsﬁosone a DNA- based

choleﬁ@r@) (Ligoig Gmai Hermaphbyes hydkated i theepsesansce 65200 migrograms of

FP a4 0mich&yr&ds bﬂﬁ@j} I@ et b ARES to BFECT MR ibomes with
Four%ﬁgrou ps of (n=8 per group) were inplanted

encapsyiried anesoang adwwaﬂfe Tfhed'ﬁRW’F% PEaRaratiply @sextruded by passing

the n@wraeﬁ@t.mgs watsgh &ﬂahuél'e&ﬁu@ (Avanki, Bledastal |/ USAYSiEd with
o mce in Groupsltovaere

two 49%6@5‘%?@@%‘1&%%@%%6\%1%30% LHROSBME SHEVAS Fafikmed 8200

nanoM@fé?é O§ing SVENRrA PEHER Sis€ ﬁhéﬂ?i’ermr&fgsi{erﬁ'ﬁr@ @Jﬁfté’c?ﬂm@@om)
he tunor growth control. Tufror vol une was neasured

LlpOS@W@é caniaiisie andiony apd BeiupT were lypplitized ysing thh ditie ddvantage
freez@lh%ﬂfﬁ‘ In%[]gtrlbé’nvg§§ﬁlmg1e§”ﬁ eUSA()O'“I'hé LXQ&) C§ied?f'?1%ﬁenal pas

n‘p antation. Tumor vol une 'was ‘cal ¢ using t

reconstifufeshin @ up & el aliginabyrjese ofreeluhlizeddiprsomssoyithes mineral oil
carrieBASHMESEE I§A\5'1d§gp;9é’ P?'an Eaél’ﬂd@e e Wa5 %P microliters

vaccl nat e Vaccl ne rsing I poso

and camalr@éﬂipome,s (|6c§ WQWE’QE}SH@MI@WQB rrfFéHO Miseogrape), pelyl:C (20
m.cro%é%%&%@ﬁﬁ%rﬁ%n 8er|€?‘ ARG H‘ouf?%r Ekg\éggfgﬂﬁw yas

1 croliters and contal ned |1 posones,
lyophilized inpsams) antm@n&hyd@m@olcmaam@rmm@techasijm“zrom 2, except

wnthogﬂmé?bﬁ/'lé%d ng(gaﬁy%ﬁ t?él oil carrier. Mce in Goup

e’ vaccl nat e acc ne M conprising a
| yophilized Ii ﬁosome/ antigen/ poly IC hydrophobic
car r i eRespits effthis experirpent areshgwrhiorfdgenect?s @fioxp drandcgroup 2

mice Aot H&RIdIMBadifsble tumors throughout the length of the study. Mice in
Group 3, which were vaccinated with the lyophilized liposome formulation with FP but no
adjuvant, started to develop tumors at week 3 post implantation. Mice in the PBS control

group developed tumors with expected kinetics, starting at week 3 post implantation.

These results indicate that vaccine formulations of the present invention
require a poly IC adjuvant to be efficacious in a tumor challenge model. In this example,

a DNA-based polyl:C adjuvant formulated in a liposome/ hydrophobic carrier or in a
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chol esterol (Lipoid GrbH, Germany) was hydrated in the
presence of 200 m crograns of FP and 400 m crograns of
wW@oloy/146323 n 0. 5% PEG water to form1 mllilitePCDCA2009/000692
|'i posomes with encapsul ated antigen and adjuvant. The
posone preparation was extruded by

VoPHigR APGROTED M AR S UGHORM R s e P eV B fpmune

respais@ Witk tkdrapiitic deefYwith &< IRtk ¥4 bike inwburi2&lionanonet er

pol ycar bonat e nenbranes. Li posone size was confirned

at 200 nanoneters using_a I\/%'Iﬁ & n Particle Size

Anal yzer (V\brchestershllr:"é Bed «i ngdom) . Liposones

cont ai ni ng anti gen and adj uvant were |yophilized using

t he Vi rnatﬁongma; fegealé BAEBR rdicy £6-8 (WBkek$ nflagd, miees pbtained from

m ni s zed terial was.

Charies KDY LA GTplage? Ko el ot HEBE BT T e 2Groraing o
instit@RhEIRY idedifled W0 9@ 2ndifédY & libitoey, &hdetrlfiltecamtno&ed air circulation.

(Montanide(TM I1SA 5 1, Seppic, Fr ance) Each dose

vol ume was 50 .m crol | nd cont.ai n Qnes 6

o of ACRRusrerss. FeR rae ) Srmae R aE e d
correéé’&dﬁgﬁb@@é A& AgHREhin bl?cdﬁr@ternain taklsudace dfehe HENG enfluenza

irus g BRI QBRI SERPFrL M pishubd: UBATS TP e

proteth, heseanet dé@igrﬁﬁidit rHAD @vap Qlls&d h@a a:sbdevamttgehad;esv Ehetefflcacy of
control% ts of h| s erl nent S pun

vaccifp qumaIaions RS Csetigh o TSorATEdea ol HGD B Y0
measur abl e tunors throughout the I ength of the study.
Mce i Wﬁcmébeﬁcacy\Maébsted vaaainoasfedrevcehcd $taining of

lyo ed, |.i posone for |
memgly SR ReIE: SriAt BIne DrelBTas g B edple fonyngigiscplenocytes
from BmBﬁﬂh@b ivdiie ablhvated fBr 4BoPBat PBéGrebs GeRrs WitV @reshrams/
tunprs with ex%lfgted kinetics, startin

milliiterf inapalysarcharifroand ihedaiuting Rtz weee ¥ 3 iR 80 soBFams/

mllllllfe‘PHTﬂéh@'EinCmﬁ)rQb nmh@te@bemmttemmémmmomonmu FEpeatgtPivashes,
uvant to be efficacious in a tunor chall

the aﬁ%@éﬁd blasi celly weresehias angIsneReing Sam%atméeé{af%%éﬂ%"dmg

flu- sﬁe%rf.mdcﬁé @Emofy cells Wrﬁﬁﬁ@%@ﬁwaféﬁdﬁ@@hsblbén ealy fréh nafveion
yophi | i zed I i posone/ hobi c carrier formul ation

'mmﬁ@%r@@%weﬁwc@w%wﬁ%'aﬁtrﬁ?ﬂﬁ ata Edigohsd ik Gyltures were

stimdidt6d AR WIA Gt 81T Bicfograrhd) rlitet fof bRIags ap@ﬁdégrgwt:é@tu»sosl
anpl e 13 Pat hogen free, femal e BALB/c m ce,

-8
perces sRPOp Micigle, Hasyasteshealls wege f‘??ﬂﬁodﬁ%ff‘w@gluﬁe@é?”ce staining with
anti- é@@%é\%@éélﬁ%oﬂﬁc yERRE(ATT) ((ioscietiradadn BRYoVEACUSAYSed

according to i nst Ituti onal %w delines with water and
antibpdieel andi Phyasentifin (GFdsenipgated Prefotmsniagerapagent (H2-Kd,

IYSTQ’AS@H' ﬁleﬁR\un@SO*fBrdeRY' RH@-C@?@@%&WCOE@N% (BB ENCe)

glutinin protelin, correspondin

was ﬁm%@ fotaxaiude gny e@@ﬁ@%ﬁw%n@ ﬁ@@%@m%@ Bogelish Staippd cells

were'ceﬁéda@dﬂaﬁawArcgaam@rSﬂdweﬁmé@d(ém BmsE‘rea&@mms@éaejgs eN,
dien, CI, USA). Thi's reconbi nant prote

Canaqiéb é@d data apalypig m&-ts@@ne MaingWHisLigk@q Saﬁwarer%@w Saiyage Rouse,
Topsh8m! BEt USRg. REEI&AGre @bted based on forward and side scatter, and

antigen-specific CD8 T cells were defined as pentamer positive, CD8 positive and CD19

negative. Statistical analysis was performed using Students’ T-test.

To formulate the vaccine corresponding to the invention, the same
procedures as described in Examples 6 and 7 were used. In summary, a 10:1 (w:w)
homogeneous mixture of S100 lecithin and cholesterol (Lipoid GmbH, Germany) was
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vaccine formul ations. rHA was used at 1.5 m crograns

per 50 mcroliter dose. Vaccine efficacy was assessed
whyoommsadf | uorescence staining of nenory CD8 BET/CA2009/000692

simlar to the nethod described in Exanple 7. Syngenic

spl enocytes from BALB/c mice r tivated for 48
PydraendnG proseneR g s EBPSANGEE WTER (PHh 1 ip GTHiRGPOmes
encaE@dlétlnb'rHN afd fllbWePBY IHeameianiofl RNaRshseld Q)OIWSJU(Hdrﬁg Rockford,

| asts were treated W|th5 4:&16%4%?‘%/ mllili trud
1L, USR] ShipdiiRseme s sty ey igratc extruder

(AveﬁFh' Dayiva JON €08 R aM@ﬂt&eéizedtllb@s@ﬁést apleinzdal (F5tis seldriage
were used as antigen presenti stl nul at or cells for

freezg piehbi LB oS PHEITID BB ST AP AdErme likest @ mineral o

carriefdehRAldeds AIsA erMSBEPPIC Garthhée)f EQBh 0@dtheOdoseBBHEIEEdf 50
mice were cultured with blast cells at a ratio of 5:1

microjiiags etihe @brye descabed f%mv'at'%cwt%'ﬂme liposgmes, fHA antigen, polyl:C

ad Ju»@np LA i inefdl ol ichirer THI® Va&titasEm@btich/witl 8@/réffred to as
I'sius, 5 percent carbon di oxide. Harvested cells

|YOPHH}5P@“Q%5@6‘Q‘/@P|YI GhhxsseRhebice@FiBice staining with
anti-CD8-fl uorescein isothiocyanate (FITC)

(eBi osciRéfica %‘f'th@I 1P&HhilizENipddome forhilBgsH @sscAbSH above was
phycoerythrin -conj ugated Pro5 Fl ufd%;ant amer

comnaé%@rthe (ef-flga%of 3 cpytrvh\@geme PPBFIsHAIRE - SoriGrgameef rHA and 100

micrdythrhs 60 t@lldrﬁBBMQ%Xﬁfétdé ROBRdrd( ﬂLBll}@()hr?B@ﬂ)ichérs of 50
al so used to exclude any non-specific bindin

il ANBPE DBy AP O) P A TGS (N BT Bler e eeRrpyscslarly,
once thh&ﬁ K/Vﬂfth%f(‘)‘&d}‘%ts of rﬂﬁ@nt@eﬂ%‘de@@mlcrograms of polyl:C

SI ssalga, Canada) and data anal ysis_was
gt VRIS 1 60 Gt ORET SLABYiZRs Ropome Dol Ngp0sic carrer
as deEQH@ébaé'BovyEThH%):cm&%t‘r‘éép%n&@foethg ahed vaasRé uQéH lfnCE)ééﬂ’fdl"es 6
scatter, anti gen-specific CD8 cel
and KN@@@CI@%M H\@dn‘{ﬁ‘tlﬁ@ht@ﬁé? 2poise (N 7e) w@mbawtetq t\%cea@ay 0 and
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is readily apparent to those of ordinary skill in the
art in light of the teachings of this invention that
certain changes and nodifications may be nmade thereto
W t hout departing fromthe spirit or scope of the
appended cl ai ms. CLAIMS: 1. A conposition conprising:
(a) an antigen; (b) |iposones; (c) a polyl:C
pol ynucl eotide; and (d) a carrier conprising a
conti nuous phase of a hydrophobi c substance. 2. The
conposition according to claim1, wherein the polyl:C
pol ynucl eoti de
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conprises RNA or DNA. 3. The conposition according to
claim1, wherein the polyl:C pol ynucl eoti de conpri ses
wobbmoamd2PONA. 4. The conposition accordi ng to BOHCAZ®I/000692
of clains 1-3, wherein the polyl:C polynucleotide is a
nmopol ymer or a heteropolyner. 5. The conposition
ording to any one of clains 1-3, wherein the
pol yl : C pol ynucl eoti de conpri ses a honopol yneric
1. pol yhC Aobipesitiemotantpeiseaigd a het er opol yneric polyl: C
pol ynucl eotide. 6. A method for making a conposition,
(@) sai d meg %g gﬁ.rrprisi ng conbining, in any order: a) an
anti gen; 59 i posones; (c) a polyl:C pol ynucl eoti de;
and (d) a carrier conprising a continuous phase of a
(b) hydr opHipbsamesibst ance. 7. The nethod according to
claim6, wherein said antigen is encapsulated in said
Iiposo cording to claimé6 or 7,
© wher ei n Y'i: B&Pﬁ%dr&@‘% nrﬂjgl eotide is encapsulated in
sai d Ilposorres 9. The rret hod according to claim6 or
(d) 7, wheratarigratomnpsisingla @nolgusutiaee of @ bydrophehiesubstance.
outsi de said |iposones. 10. A conposition pr epar ed
accordi
2 A e oL b B Fon e pR G solpHaeotiae
compsiseRUAY QANA-any one of claims 1 - 5 and 10 to a
subject in need thereof. 12. The nethod according to
3. claim M é@ﬂﬁﬂb@ltlbﬁ a@cdmlhg%jclg% 11 RLtEINNRe BY) P@tp'o%gyieotlde
response and/ or ated i nmune responge to salrd
compsiges GAIA and [MHAd subj ect. 13. The nethod according to
claim1l, which is a nmethod for the treatnent and/or
4. Pr eventTr%"bo%pogltlgh%@&ﬁ@m@%@l‘?ﬁor@’o@@ﬁgﬁeﬁ 'v@heréln‘(ﬁer ;Etﬁ :C
a fungus, a parasite, an allergen or tunmor cel ¥
polyngglgplidesie & hqﬁppamﬁeg@ﬁa heterophemeret hod accordi ng to
claim 13, wherein the treatnent and/or prevention
5. CONDIi SBR dontHisiiBe aBtbraink tPas orf6F Pdim8 108 Mner&H it Sslyi:c
i nmmune response to the antigen in the subject, mhereln
polynuglgotidensasenrisaag hemapslymerie pslyl: g olyavepelisierandza beteegpolymeric

polyl:C polynucleotide.

CLAI

6. A method for making a composition, said method comprising combining, in
any order:

a) an antigen;

(b) liposomes;

(¢) a polyl:C polynucleotide; and

(d) a carrier comprising a continuous phase of a hydrophobic substance.

7. The method according to claim 6, wherein said antigen is encapsulated in

said liposomes.

8. The method according to claim 6 or 7, wherein said polyl:C polynucleotide

is encapsulated in said liposomes.
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i nfection. 15. The nmethod according to cl ai m 14,
wherein the viral infection is an influenza virus

WO ndoeasdser. 16. The net hod accordi ng to cl ai m RGT/CA2009/000692
wherein the treatnent and/or preventi on conprises

i nduci ng an i body anpd/ ar nmedi at.ed

r espond Bt 'i“?f{ea%?f ‘i'?{mte?]‘%ra}ed\ﬁ]eéed? saldes) yé%'\ﬁwucleotlde
is addedRiueside $8 ligdsohresat r| sk of devel opi ng cancer.

The nmet hod according to claim 11, which is a net hod

10. LgLr gg o eaof,ﬂ osg)r%qrégécgg%c%metb% Prﬁ%ooaof any one of claims 6 to

9. neurodegenerative disease is associated with
expression of the antigen. 18. The nethod according to

claim rein the _neu
1. Al 2ol AuneliogieamRuenS sgPHE TRENRSAREQuH REE ) & any one
of claiite1 615 dHdai 0 alsubjecl B, neskidhereof. t he conposition i nduces
an i mmune response in the subject that is at |east

12. L. 5x i her égﬁ!i ?ﬁt:q'% EQ)PO (?;ﬁl e?P?/%TQ‘c% |§ Q%&ﬁgdmflr?dm\ng an

control accor

antibddy, resyiitﬁi’se Ia_ﬂd,toh eclcoepatidimpunendspese m]salmtmmegp@mject.
in the subj ect that is at |east 5x higher relative to

d han.
3. et ot HecBPHeHacre Cieyo SN a7 wigT R bltddggitng redifont
and/dr bﬁav@ﬁl’ﬁ)ﬂ@‘la disgasecaaskd by sbacte[da \A \arug, a funges tahparasgite, an

nasal , oro ngeal ul a oral rectal,
allergg( ¥ pAYDN gqu'é% G%B{?rs??lsa 9¥%a, intranasal,

or opharyngeal , i ntratracheal i ntrapul nonary,
14. tr ansderrhéahethbd amdihgtmaam 13 iwtheasin ther fredtment and/or

et S5 A BGEFLSEBRE a7 A SRR B response
the antigen in the subject, wherein the subject has or is at risk of developing a viral

infection.

15. The method according to claim 14, wherein the viral infection is an

influenza virus infection.

16. The method according to claim 13, wherein the treatment and/or
prevention comprises inducing an antibody and/or a cell mediated immune response to

the antigen in the subject, wherein the subject has or is at risk of developing cancer.

17. The method according to claim 11, which is a method for the treatment
and/or prevention of a neurodegenerative disease, wherein the neurodegenerative

disease is associated with expression of the antigen.

18. The method according to claim 17, wherein the neurodegenerative disease

is Alzheimer's disease.

19. The method according to any one of claims 11 - 18, wherein the
composition induces an immune response in the subject that is at least 1.5x higher

relative to a response induced by a control composition.
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20. The method according to claim 19, wherein the composition induces an
immune response in the subject that is at least 5x higher relative to a response induced

by a control composition.

21. The method according to any one of claims 11 - 20, wherein the
composition is administered via a route that is nasal, oropharyngeal, ocular, oral, rectal,
sublingual, genitourinary mucosa, intranasal, oropharyngeal, intratracheal,
intrapulmonary, transdermal, transpulmonary, intraarterial, intradermal, intramuscular,

intraperitoneal, intravenous, subcutaneous or submucosal.

68



