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WO 2007/ 081288 PCT/ S&2006/ 000177 MJCOSAL | MVUNOGENI C
SUBSTANCES COWPRI SING A POLYINCSINIC ACID -

wEOYONEEDI LI C ACI D BASED ADJUVANT FI ELD OF | NVEST1006000177
5 The invention generally relates to i Mmunogenic
conpositions and nethods of their use. More
specifically the i nventi on relates to an i rmunogeni c
conposition conprisin poléﬁjcl eoti de adj uvant _in

MUGOSAL onMMENGG. Gmr SURSEANCGES uh LQMERISING A

PREY IR AGH? - T B Ca TR AR ADg UVANT

i mmune system may exhi bit both specific and
nonspeci fic |nnun|ty Nonspecific imunity
FiE INVENTION cel | s and nechani sms such as
! QJf their use.
T AHREAS Bt HBlat 10 Al R A B
M@rb IspéclﬁMn)y mellhvexmbn\rela;es tamnnxylmmcgemc mwpémnfqompnsmg a
I munity rggles on negag i s .l ess 15 evol uti onar,i

palypRrieRificatfiu R 4D FEROHPERR A/t AR SE AT SAUFRY sighocs to be
u§€$ie£8'ei1h1?'d as%r% eciflE fRicY¥sal Minhe AlsBorR¥@Rhagty hal | mar ks
a specl nmune response. The key differences
bet ween speC|f|c and nonspecific immunity are based
BACRerRA D R VIERTION 1 L pone veness
[ responsi veness after
TRE titnYifink @ stéint May d«BBR Gott Sperifid GRIM@RPediBY nmunity. Nonspecific

mechani snms to display nmenory in the event of future 20
mmogmr@nmmpams wpons f ¢ells apd gegehanismp suehpg phagocytosis (the

45073 KSR IR Y hlto Bt PRGN, B natur

kP& WNK@ ﬂéll a&tBRBT ambiyg otﬁeﬁnﬂloﬁsﬂeynﬁnhmﬁmg relwdmomhnechamsms less
dis speC|f|c receptors gn_their cell surfac

exolu iy s, angr dess ot <Pl fhe peAviRd (pture spedtficity and
a&?&g’e 'vxﬁuéﬂ ch‘erﬁ%ﬁltf%lﬂﬁé&ks 2(& £ E’é?ﬁg i Pmef f e@fé(ﬁﬁ& The key

ns i n unor al dlated i mmuni
diftféredices netwetassiBcifel eindsmm:pbca:ﬁc ommemity pro dassdi mmnoB and T cell

t i bodi I d h
sggqlé D I y or s-pﬁ%] 3 :%g yz'%crc]lf}lé eFIglnrélaeﬁlW oL @ctlva‘uon with
%e%ﬁi@%ﬁ eﬂl Ju*)ﬁ hﬁ‘\)’eoh‘l‘é@ﬁams-ﬁisced Id ﬁldﬂlch@ﬂﬂofbg i€ Yh®teOMitCof future

yrrphoc es (CTLs), although other cells are also
exposiry ¢l that Spheﬁgemegat i % aofesult, (YBECln@'@pb ﬁﬁ@l(’?élggspemﬁmty and

antégggﬁgﬁgﬁfﬁﬁ%g%ﬁ%%k#%ﬁ%%gea eﬁ%¢ﬁ§§ e ?en1has

devel oped a distinct and specialized repert0|re of
i mmune responses to conbat infections. The hu

Ganerally, Byandehlyraphasatesy whighydisnlay snegifigageeptors on tﬂelr cell surface

for a given antigen, produce specific immunity. The specific immune system may

respond to different antigens in two ways: 1) humoral-mediated immunity, which
includes B cell stimulation and production of antibodies or immunoglobulins and helper
T cells (predominantly Th2), and 2) cell-mediated immunity, which generally involves
T cells including cytotoxic T lymphocytes (CTLs), although other cells are also
involved in the generation of a CTL response (e.g., antigen presenting cells and

Thlcells).
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into two interacting sub-systens. The system c i mune

system conprising the |ynph nodes, bone marrow and
waplogosi28s hat patrols the inner organs and ti SBOBSG20a6/000177

the 5 mucosal inmune system conprising the |ynphoid

ti ssues associated with nucosal surfaces and externa

secretory gl ands which provi des a defensive barrier

agai nst pat hogens entering the body through

Thei ithalrieabystannibag defelopapiardistorcy and apecigiztespemaite of immune

SRR e ol BRE b i Syl s BT bvice
ifoltivo iSRRelhE Sull-4yiednh O "Ph AR At GRINNE RYRLA, an%ﬁﬁmg the Iymph

in their defensive nechani shns agai nst pat hogens
ntieso dene mmmmapdf spednp hatnpadrolss thyeivaemlorgans and tissues, and the

cterized resence ecializ | a
S Bl Sy e oG e R e B Se sttired WAR mucosa
sPthJERI drldy exteR@l %te@%ﬁbd’ Pherdds- WHith PoOidestd Aefchfi®c barrier against
mucosal surfaces. gA anti bodi es neutralize 15

paleBeRsetrdening theeb mc%@@m enithelalykinipg tofyrespiraterys @estrofiestinal,
eneral , existing inmunization

Sé%@ eglgﬁh&g %%9%1ve |ntranuscular subcut aneous,

intraperltoneal or intradermal administration of

anti gens evoke_the system ¢ i mune, systemin
I aE deTRomsest of ther siskmic dngdsaueosak Hali!w%éwft@@ lvaaae evolved with
bOSHARGR ! h
ShOE BEftioh HHI URORM P Biknte, el FroREW, ARLAZAS s against
pathoizeriss Mu@dalbylmuqlezcﬁ)r oistahend genéray okzeaﬁuh&ﬁ&rytthabresence of

S— | gA.. h t
SRHUEEE SRS o arbbodEn oo ERof. (BRI enthdies grimarity
s@&étbi%g 8 (SLBYY pBRchRRS LY nfuchi MMeesals BN T866&dies neutralize

us ‘a vaccination strategy that only induces a
pﬁ@lggmm themuensae Bepbmsaok gehvaessehthegujosdtbapiasne t o
infection via the nucosal surface 25 with the body's
i mmune system fighting the pathogen once it is in

I6 ekl pdatiSithg iMie@E 2dti onhbrafR Rt dilidhoiRyOIRre irdtenaisblar, RaBhtaneous,
i nduces mucosal (at |ocal and sonetines renote Sites

igrapgEionadlsery Wﬁémnaér@én@ygtr%wncof srtigees pedsotisetystemic immune
l{: H&h hﬁfﬂ@%rgductltoﬁ%‘?'dﬁfé%gﬁl c&%g%s\;qb??gtlﬁéa%é%? ?}rtsﬁgglé:(re, 1g}xntg16>globuhn

mmuni zatl on regi nes are

G r(Byda thes neumahmjlpagmrgbﬁd( afitr ithdye tlab @ rbn&ﬁldd |thw body. Vaccines
ividual s with cases

SBT3 26 RO CLEDR A0 S5 SUSI AT o iy ponse.  Furthermore,
s&ﬂéﬁféeminﬂguﬁlf doteb ﬁéfﬁ?e)cesslaﬁw&b‘lﬁg Forithi® ﬁe Ifﬂ(%?th@ @ﬁitlrg bf pathogens

necrosis (local I ssue) at t ect
igh tlee badywe dire inticossl supfacen sHisl aevacoinatior btradegyt that only induces a

si.nce .an adj uvant enhances .a systenic

SR B oo, BRUS el Py Paedn e Hrdoposal surface
Wit HEBod e S RAMS e sydtenh YRhiGRY thepaiBh& bifved! % BY¥Mlation.

hydr oxi de whi ch enhanceés the Systém c i nmunogenicity
Mucosal administration on the other hand induces mucosal (at local and sometimes
remote sites of administration) and systemic immune responses. Furthermore,
traditional methods of injected immunization regimes are known to have a number of

drawbacks, including risk of infection and low tolerance by many individuals with cases
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of a substance on intranuscul ar, subcutaneous,
intraperitoneal or intradermal adm nistration but is

w0 p@f7fog288 ve i n enhanci ng a nucosal i nmune r esPONS&2006/000177
when adm nistered by injection or by a nucosal route.
10 There has been an intensive search in recent years
for novel adjuvants, including those to enhance a
nmucosal i nmune reﬁgonse. Efforts to take advant age of

of indpmatinmothardening ofdisswe)cbemorrhager (bloedinghend/omudonaiini(local death
al. i nization.,. as well as applying nonoclonal S

olqélguaekﬁ?%g 5§éstf°§i%%tg‘ct ly to respiratory surfaces in an

effort to protect against pathogen 15 entry. However

there remains a pedical need for safe and effective )

Heyoeadt & pofaposaibls taispeclude diat since anpeadiy4ngj ahances a systemic

ifﬁﬂﬁﬁ%aﬂeséé]dﬁgy ri]te.\x}él?%gé@%ﬂ&nal?o Ig:ﬁﬁe{rrce Tapﬁlu@f)sea? %Qltmune espgnse. A

I nventi provi des ‘novel i nmunogeni ¢ conpositi ons it

tepibal ixtmiptepis eedinusahpdryxide dvigtd extanyesphefsystesic mndunogenicity

<ﬁ§tho s of use of such conpositions to enhance a 20
BoSHPSIENCRUAR ARIEFHHRSRlaT, STBP@EaneP iy HEEPRitoneal or mtradermal

BRFROPAtdnOBS: i GhtRBtiRe iR Obnkl i ]

“antigen. LI TERATURE T R *3‘%5%8% rer i?eﬁ%@@engi%é’ﬁ& when

adfministesddytinjectdn oty 4 0@8&saDARte. U. S. Patent 4,124, 702

U S. Patent 3,692,899 U S. Patent 3,906, 092 U. S.

Patent 4,389,395 30 U.S. Patent 4, 349,538 U. S.

ThRECREs BeeR At ikiddsive WarA0R Bt 388 SR 0G6{ BRO tdAuding those

U.S. Patent 3,952,097 Houston'et al., Inféection and

to gphasice g mucsalImgnge regioass. Bffoghto takd addingageMiG-E2A protection

a?ga%%g%%gr%!grsq%gg ?mgl&{] isoigglallglgnagﬁz_e(a 15)%?@3(13&%@2@%%%!@0 Hl%hoclonal S-
I ATanbibsdibsrairedtsr o6 1eeiTiRtey ubhedsGa)an EFF@K REPioI®M aghinst pathogen
rabies: antiviral and adjuvant effects, Arch Virol,

enyy: Hyyeventhenowpmaingy medwabagedror sfe @ageieqtive adjuvants that are

able to elicit a beneficial mucosal immune response in a host.

The present invention provides novel immunogenic compositions that exhibit improved
safety and efficacy profiles; and methods of use of such compositions to enhance a
mucosal immune response. Subject immunogenic compositions include a

polynucleotide adjuvant and an antigen.
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In general, the present invention, relates to
i munogeni ¢ conpositions conprising a 10 polyinosinic
waceoodognBy cyti dyl i c acid, kananycin and cal ci uPCT/8GHI0€%00177
adjuvant and their nmethods of use to elicit a disease
speci fic mucosal inmune response. Accordingly, there
i's provided an imrunogeni c conposition conprising: (a)
a polynucl eotide adjuvant conprising: a
pol yr Cypi RdSianil SitgoGyR-i béjvyantsliph hemareyagcipey -Cyurrent statug problems
| east [ itive ion;
and (tﬁw&l{‘ﬁﬁg e%{ghgacc ilﬁ{y \/\22% é@ﬂse ?%é corrpositi on
is & oRmhlmaIt'E(Keﬁmuy eﬂmbmhngﬁnpqm s ateietmg on novel adjuvants currently

Particu rl the i.hve on (el at i‘'cation

of i mil ‘g r‘i‘?é [E {e%tﬁg V@&f‘?ﬁ?ﬁsﬁﬁ%&g&pgp@l nosi ni c

aci d- m,@bdtﬂﬁ}' WMIQu@Gh RabxkﬁE&;ﬁyldifyrF HMestia) MLMYK@MDHg%meSId
as 204a safe for use in humans an

non- hit ]2"9%% “ggBm%c% %ﬁeln adm nistered in

combi nation with antigenic and/or imunonodul ating

subst ance(s enhances the specific nucosal inmmune

resﬁmm Qﬁmﬁtwwéﬂ ations enhances both a

Spef fdnfrallUBOpRker Bk ANSE, SBLEs it THAENS OdbepositidndBiiBprising a
in partlcular the i munogeni ¢ conposition according

1¢ o pHEnpyive recidepolysagdylisorsd. kaamypn| apd calceni @eplex adjuvant and
ad &xﬁp{em%amﬂfshw AR &eW ¢ ﬁémﬁ@ SESQPRBANS r% bnse.
nol ecu ereln e nol ecul ar wel g I s at
| east 66, 000 DaI tons. 5 RECTI FI ED SHEET (RULE 91)

AR YR G ST b, e 0

of p«ﬂﬁmcreb«tde‘:‘adﬁngnttaom:mmgn alpalygibsinpanicgtobmibogyftidglic acid (PIC) at

ERWTHAT RN RN ENE AT O RGN S p——

detmsbmﬁpbsafonap&ﬁmﬁlafedIf@Amhdotsaraamhﬁ\stmlemd serum af ter
i mmuni zation 5 with vacci nes conprising Pl MA and/ or
whol e i nactivated SARS antigen Figure 3 - ELISA

det patib®yOfthé &%hﬂ?d)rp 1868 td 4IRS SppiiRatdd00d isefudegaid écBmposﬁmns
i mruni zation wth vaccines conprising Pl KA and/

whot R HE RalviBesimp RS dnolicyadylis agidy ipmycin g palcium complex as
zoﬂ et ﬁphajevan@fthapi@%afé @orsuée% hih&fsSardN nbd! Bt ! REIDA, aftlich when
I mmuni zati on W th vaccines conprising Pl MA
an da@mnism@t invequebination; with isptigeaiez anddon jrgapnomasiuatie sebstance(s),
5 - | e t.t [ h :
-~ etéaﬂc%’g\ltl%s%})%%?i% g&écﬁgaﬁ %ﬁ‘ﬁiﬂt it Eix néle%@tdl % nc@fvfnéin dpplications enhances
vacbmhlespm:iprnm@salgn@BMnandnmuna meenpy/at ed split
i nfluenza antigen Figure 6 - ELISA detection of
specific IgGtiters in blood serumafter imunization
230 t Mowadc pheisulan e iigingogdnkAcanplidstifon aaotdivgtedhes pivettion may

i nfluenza anti
compnzse a po yngc?eonde adjuvant composition molecules heterogeneous for molecular

weight, wherein the molecular weight is at least 66,000 Daltons.

RECTIFIED SHEET (RULE 91) ISAJAU
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Figure 7 - ELI SA detection of specific IgAtiters in
bl ood serum after i mmuni zation 15 with vacci nes

waeopiosrssng Pl KA and/or inactivated split inflR€ng&2006/000177

antigen Figure 8 - ELISPOT detection of nurine

spl enocytes producing IL-2 after imunization with
vacci nes conprising Pl KA and/or inactivated split

i nfluenza antigen Fig. 9:ELISA detection of specific

MIIFQTADESQRJRQ?IQM)QF@HMRMWGSI ution) aft er

zat .acCl hes c [ ng, Pl KA
| 22 OB A" et BE Cof SBo AT 1EA et 16' B fifihiitant after
1ﬂtﬁtunﬁlah§ﬁw‘ikﬂtv%6é1hé§bdﬁ{ prsRRCPIIKIAC arkl/bigwhd1B m@h&&éd BARS antigen
super nat ant (32x dil ut| on) after immunization wth

me@r rre@lé%ﬁcptqt@tnﬁg el smslﬁp Igfx(t@r:t)ssmdﬂw% pergpy| gifer immunization
&dﬁ} tﬁc@{% 0 p % ne s enocy slﬁébcr%c\)’ Slélsr‘?&%fﬁfggamm

F&?édrel?a mlsm‘dﬂmczlahlofrspwﬁb IyGcifienseis Womp séramnafid?litnunization
aor. al um and/ or ,spl I%.AI nacti vat ed flu 3 chen Fig. 12:
vty eoemeyeqnuprising P HA ppd/ iow glsiimarivgted ?\% #hfigeAg I L- 2
F?%&r 8141 IMENS2AL JelriofM b s &n:?fig& Oﬁl%fé Sih nﬂmg ' %eﬂ{atant after

m and/ or split |nact|v u antig
nﬁﬁﬁﬂﬂz@ﬁdﬁ B&hﬁﬁwﬁﬁzmﬁjrw@MKA Bk ad mm@%ﬂ@&hﬁﬁlﬂ@hﬂ%nﬁgen

EFAFE A T oRL1i QIR STSEH ST IBAr Wit 1y Ml appont ate

utrﬁmtnhz%ufn@ Wltﬁ"va@&ineslsccg@r?shﬂgeﬂ@@ §1§d/ btpﬁlh@tﬂzafgd spht fn@l‘u@nza antlgen
nbodi nent s of he i nvention and ar‘rp eS i ncl uded

ngrrer6n— EtﬂSAu@dﬁ@mpntctf %’eaﬁpllgﬁaiuhe@mn blped serum after immunization

blications are h ures f these
Vﬁﬁbrtcegrt S ds R S55A0 BuseltRer bt i hiE ek 5

fekr7 emrsat d@@onohrttfosptebtﬁ& IgACtitRpini tqaéd 8&ruinNaerd@fmunization
to describe nore fully the state of art to which this

Withygreinsheorpenising RECA Bafior ineetieatest wiit influepvastntiesn i s
ﬁl%[ Ehgr d%i’qu détécttog to? %n#{gd?#lgﬁooc st %%dutc{ﬁgs IL-2 after
\/ arti c ar odl nen

ention I's not mte

iniesmizabien withsvastiabs cﬂmypns(h{g EIM.P& aed/or ihactirated. spllt inflienza antigen
al so be understfood t, ihe term nol ogy us

Fl& ?&L?%e tta«‘rtwse §ped %cﬁf %) i 1948 tpeingant ?32X %ﬂuﬁom after
AR HBBR T Rith Wakein Q:Ohﬁ:)ri@ plit gnged G)H%Ep %nltiflombstép’h@ Ynactivated

since the scope o the present |nven

ihflminzednitggeny by t he appended cl ai is.

Fig. 10: ELISA detection of specific S-IgA in intestine supernatant (32x dilution) after
immunization with vaccines comprising PIKA or Al(OH)3 and/or split inactivated
influenza antigen

Fig. 11: ELISPOT detection of murine splenocytes producing IFN-gamma after
immunization with vaccines comprising PIKA or alum and/or split inactivated flu
antigen

Fig. 12: ELISPOT detection of murine splenocytes producing IL-2 after immunization

with vaccines comprising PIKA or alum and/or split inactivated flu antigen
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Unl ess defined otherwi se, all technical and scientific
terns used herein have the sane 20 neaning as

w@e eovmosi2§s under st ood by one of ordinary skil | eBCT/8G200€000177

art to which this invention belongs. Al though any
nmet hods and materials simlar or equivalent to those
descri bed herein can also be used in the practice or
testing of the present invention, the preferred
Dt DaMESERETION Ofc BFSEMRIARN EMBODIMENTS OF THE
Iﬁgﬁ#@fﬁ? ons nmentioned herein are incorporated herein
nce to_ disclose and descri be the nethods
and/or 25 materials in connection with which the

Tﬁgbllcatlons are cited. It nust be noted that as used
REESEN HY eRtion W@Y&ﬁp%i@eaoqﬂ miorsTeagihe byirafpense to gherfollowing
referents. unl.ess

eaed deBion PRl G AR R PennloR S B b otuea

hevcanpl e, reference to "an i mrunogeni ¢ conposi tion”

i ncludes a plurality of 30 such conpositions and

reference to "the antigen” includes reference to one

TRFouPRb®: thRHphHERRN R -

PRBRO8, R AEDR BB bR (2R Sy oRERed B kgl fges of these

pablicationsl 288 Wﬁ(ﬁﬁ@ﬁﬁ(ﬁr@%l'ﬁ? rdferehéeg r inn dheirl dﬂmactuebh dnto this
fted to excl.ude any optional el e

aftRafitn TE ol o, sl fore <ol o B G 06 SRy arhigh T ihvention

pa@&ﬁ§edent baS|s for use of such excl usi ve

term nology as "solely,” "only" and the like in

connection with the reC|tat|on of claim elenents or

B%?o?g ?E{’l? }re&aﬁ? .Elllf;]\i/e\r/l? 81r1 tlﬁ nilajétﬁ%rl ﬁgscg.g ’h llgl lrt-é-lsg\l%n erstood I\@a’t this

inveBed isOfotl limﬁ&i/ tddparti &bt Emb&digiRntsUNASISddaas kih may, of course,
thereof to set forth definitions of several terns that

vawe Mietlshi by pudergooththat Srerteraigplogs scd hersinig dor the purpose of
Bl dd u e.Q .
JBEEST pl LA b0l ) 306 Y A e i, snce e
seops pd teepredenainvesion wilkhe anitededly by can@panded claims.
Specifically: 1. The term"PlICKCa" generally refers to
a conposition of poly I:C, kananmycin 15 and cal ci um
Unllé t i i '
e SRR MR iR RN BT¥Scfe RO oORHBAUR i tho same
megritig G meBedEy Iu;ndastoad be/ndma/bf aldinatly wkjille@G@n 3he afeltkAvhich this
refers.to a c osition o nvent risin
i h S0 b etonds, ARG ey nShads nd REHAs R & giyatent to those

deREibéd H&einOdhn(#sodbe usedlif i ract%ecfr%&llﬂg of kﬁ%“prebe?nt invention, the
characterized by physi cal aracteristrcs (e.g.,

predtreasumethodie raghmatesipls aare apm deparibed. All publications mentioned herein

-are incorporated herein by reference to disclose and describe the methods and/or

materials in connection with which the publications are cited.

It must be noted that as used herein and in the appended claims, the singular forms “a,”
and,” and “the” include plural referents unless the context clearly dictates otherwise.

Thus, for example, reference to “an immunogenic composition” includes a plurality of

such compositions and reference to “the antigen” includes reference to one or more

antigens and equivalents thereof known to those skilled in the art, and so forth. It is

7
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l'i ke) such that upon adm nistration, PlIKA exhibits
characteristics of an adjuvant wth reduced adverse
w@epae/ogR8ects (e.g., reduced toxicity) rel atiRer/$62006/000177
for exanple, 25 PICKCa and greater potency (e.g.,
stimul ates an enhanced i mmune response) relative to,
for exanple, Av-PICKCa. The term"Poly |:C" or "PIC'
refers to a conposition conprisin ol yri boi nosi ni c
fuathelr ngted it e glpinyinpy be deafist do g&¢ uge, anghortipnaksiemprip As such,

be referred t S. pol yi nosi ni i d- l.yeyt [ :
t slperat s opfeoeg M8 b BboReRTsE Rt REEU S Goetusive
teriidel SN s sBlahg” I‘rem?e h@ theolike' Bl €ompedtioal with ghemepationdst claim

refers'to, without [imtation, PIC which may be
eleprentsneil usg of 8 Tpeeakiag” Bmita%er wi se conbi ned, with at

| east one or both of an antibiotic (e.g., kanamycin)

and a positive ion (e.g., calciunm) present in a
DEPTNIPRINSIGNTEI®r | Si ng the PI G containing nolecule. In

one enbodi nent, the_ Pl cont ai.ni ng nol ecul e does
Prige |tadectieg yiopth) detpile Cgralﬁ gEsFRfatetiehef dBfY |d‘he t“ﬁ%‘%{ to an
uﬁ?&%’ch@dﬁ%zﬂé‘?&o‘ﬂ@g&?&%P&éﬁrﬁéoﬂé%}ff@ﬁhgﬁl%ﬁlé Rafl 6 uSAHBNA.

Juvant conpositions o i nvention
i ndi cates that conponents of the conposition, e.g.,

he PI C-contaj,nin 0 nol ecules, are not uniformw t
Thedga abvatp iy SreheeRarderdn, by Loyt dniige of sibstances
R ases b BiveRifiAhB imMRBE esPoRRBOS hbdt 38 ah Sntigenic compound.

escri bed as heterogenous for a given physica
Spbeifiedbyeri stic, and is further described by a range of

val ues for that physical characteristic, the

conposition is said to be conposed substantially of

mol equiTRS ter@FIERICRP iggetally reférk €6 blcomipbédiiom of poly I:C, kanamycin
physi cal characteristic that is distributed w thin and

15 agnésalciumpirrespetizg of partjeulanphysical #id BUMRNEERIC FPRFENSS-

not contain a nolecule representative of every

physi cal characteristic value within the upper and

| oven, FARRISKWa” rafereni 4 fogmr AiRIEK Gdesed mopmsirtinby asvan lantiviral
generally include at |east one nol ecul e having the

physid%®@g characteristic of the upper value and of the

| oner value. . The conposition in certain enbodi nents

may i nclude nol ecul es outside the stated range of

physixk 4PIRA” clefradce er ¢anpasiionseld theoingettomi pemprigang poly I:C, an

conposition. The nol ecul es,that. .are esent. .in.th
C o GRHPIOB (6 SARBRY R GReadPrah [Phlfae tRiciBy: Where the PTKA
mat erj ghdricrdif Ry SHY8icRedhfachRidti AOYEE., molRuRe wRIghs!siRs and the

of the conposition. "The term "nucosal” or "nucosal :
me b rigked Suchrthdtimpoo sdmisisirdtione Pk Afeghibits gharactensfics of an adjuvant
surfaces, passages a vities th o t
S SRR R R Rl B AN o i
PICKCa and greater potency (e.g., stimulates an enhanced immune response)

relative to, for example, Av-PICKCa.

The term “Poly 1:C” or “PIC” refers to a composition comprising polyriboinosinic and
polyribocytidylic nucleic acids, which may also be referred to as polyinosinic acid-

polycytidylic acid, respectively.
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envi ronnent, including the surfaces of the
respiratory, digestive, sensory and genitourinary
wayaresess " Mucosal surface of the gastroint est P@EEG2006/000177
tract” is neant to include nucosa of the bowel
(including the small intestine and | arge intestine),
rectum stomach (gastric) lining, oral cavity, and
the like. 30 9 WD 2007/081288 PCT/ S&2006/ 000177 The
“Pm—mﬂ'tﬁnmguh@lbade’f or “M0eantdiniag spmpeundgrpfers' toy withpst limitation,
copppsi ti t.ed for and t ompat i
o WRRArai BF ubomy st By pomlyBed SRC aff ome or
botl SPEE aMbiFHE RS kmﬁycﬁ)eand d Boéiﬁ’i?ﬁ?lcfhn@ﬁgjl sRGuS) préent in a
conposition is fornul ated for nucosal adm nistration
CDIpraSm@utcemetlﬁeg thir PHCrasntaining vee)er- Inn%sseapr,n pdigjent, ghe PIC-
t hamal i C Il ad .
GRS PRkl St poh R FECRES e By g%%&gﬁt&l%f in the
cafpieni stration. The tern1 |nd|V|duaI " used
|nterchangeably herein with "host," "subject,"” and
“ani mal ," includes humans and all donestic e.
w a f
h'ey %ﬁg&s r}g 531161%19 WJP? oégnmgcgpalto? lthetelgw%?%gs%cposnlons of the
11$wr?nﬁen 1ﬁﬂh€&lﬁs tgmabsmpdmam of ctht scontpmisttions ,e.gledhe PiChdontaining
chi ck duck
Qo e TOL RIS B S4poS  6 PHABA SBFFERBHHS ORglocular weight,
boBakwiant bRadipsitiodSs Weldibe® as BBt RAbG fRMEPGYES physical
Eghgfng fragnents 5& sgchsanfl odF%s |ﬁg$ud|n %' physica
chirablejigtic, Fahd 1a5fuﬁhen‘ ﬂagmlmd sby amda}sgen g:lfevaihga rfor that physical
erivative
4

BBty T oL oAt P 1§ B SOPRPRY SHTBOHl o tgoteciles

cﬂ@labteﬁﬁewmeﬁwe@hwngQ@Hyﬁw @hﬁ&étblbﬁﬂ:l tB&is distributed within and
I ncl udi ng,” for exa chinmeric, bifunctional and

akxasanthe etbcited i tangt-e 1bm dhe ecrom@gltlogy mayefPt qogtsingrsmolecule
The term "antibo nt

SO SEEl R8s RS PRBR IR b ower it of
a 126t ddaengE tﬁ@mmdxonrwﬂpg@etamyamuwﬁ%m ofe hfvddcubeliaving the
be recognized by the i mmune system (e.g., bound by an

rhivsica) shgrasteripio ebths sperovakie ang ofdhe laveer yalug |- ufh composition in
| n e} .un t |
R EnbFARRT ey REgBRRLRRHES R EROS SRS xdpeBF physical
charmpsiktidsassd ité) dedoeibé ditfmamﬁpcmtmc Citremolstndeetitahere present in the
C\é?n%(élﬁglgﬂ b&?s?cl}‘e]; Cor}gélngﬁcf nlilo Sghggaﬁf}h gcgﬁlﬂﬁiggsiga a}{d novel
Czs(g}aggng\ﬁk%rbfm&ﬁﬁ; {5d by an appropriate route

, parenteral ? I nduces a specific inmune
response for exanple, the

surfaces, passages and cavities that are in contact d1rect1y or 1nd1rect1y with the exterior
environment, including the surfaces of the respiratory, digestive, sensory and
genitourinary systems. "Mucosal surface of the gastrointestinal tract” is meant to
include mucosa of the bowel (including the small intestine and large intestine), rectum,

stomach (gastric) lining, oral cavity, and the like.
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formati on of antibodies, including antibodies that
specifically bind the antigen. Two of 30 the
waebarases i stic features of antigens are thei rPCT/SG2006/000177
I mmunogenicity, that is, their capacity to 10 WO
2007/ 081288 PCT/ S&2006/ 000177 induce a specific
i mmune response in vivo, and their antigenicity, that
is their capacity to be selectively recognized by the )
The ttetno difersuliied doomiugossd  adnainistretienit refenssto Ancomposition that is

;antigen” used ein includes. byt 4s [imt
oG5 o 35 B REEELh PBbRTR S 45 g L% macos
sEFALE QR R ®IsMSeMYRh e Hh GbRieNEnbdddh s, dempopieiph iislsmulated
pol ysacchari des; = pol ysacchari de conjugates; peptide
fari mueesabfadminipisationhayi aetputq officesthagy | rpetal, i Yagigel, nasal, oral, or
car bohydr ates: vj s A o s ti
o B 2LG8 o bOURGE hA Pl B TebES! 1L oo o
pildddnaBeddnihBEraddrgani sms such as parasites; and
al l ergens. Antigens may be exogenous (e.g., froma
source other than the individual to whomthe antigen
The RO nfnﬁ{'\?&ﬁg" Gsell: intdfdhdd 5‘31? Aibhevan 9B&e e)bi8dt,” and
endogenous (e.d., originating fromwthin the host,
“snifal,” inclutles Gameds endalk dbmestichogyljveatockmoé perandgeild memmals

o e HIEASE B B0 patlen RO Py Sottapr Tiggh oet, dogs.
el Geer OhinkeSRBRING ARicks, gRBde, BRRSYs! G sCaldiBe like.

extracts; whole'cells; and purified an i gens, where
"purified" indicates that the antigen is in a form

hat is.enriched relative to.the,environ t AN
T e FRRET Genet iR nht PO B R SRR dhsbPOidS, 5 well as
ahii€entd BSIBpSNr Hfding iRIgnRKATHH Rich antibediédnethdiy FARfF(ab’)2, Fd,
the antigen.. An "I nmunogeni c conposition' as used .
Fydragmients; andsisgleshaindsrtatigs o theofamendn gditign, ghe term “antibody
.SUbst ance O . ge dj ) o
GRS AR Bofhoind RpBRidir s, RE0 A hAHANE betlifhg antbodics,
ihiding, Sfoe fe@ Bmple, ahifsic, biftectioaalmidbiymeped detibodies, and related
“peptide,” "oligopeptide," “angp" protein", are used ih
SYRbeic h#50§ems| y habei riermynJanttody” ¢ §s a usel y dripichangsely  wi
«0f, ﬁH%QQMﬁgPdS of any length, which can include coded
and non-coded. amino aci ds, chemcally or

bi ochem cally 25 nodified or derivatized am no acids,

and pol ypept.i des havj.ng.nodi fi ed,pepti de backbones
AnuseBhBRY e it s FomRp TSRS G By Byt can be
r&&%ﬂe@@uﬂ% R ARISRR .o CONBRAUR ainfibody Br BRIcE®BAIso as to
coifbi nati'fon with an”adjuvant, will" cause the subj ect

elicit a3ellyganiduvencrespoasé)fuindet apnprarsiabgéanditionssponse t o

t he antigenic conmpound. 11 WO 2007/081288

PCT/ SG2006/ 000177 » :

An “antigen” refers to a substance, including compositions in the form of a vaccine
where the vaccine itself comprises an antigenic compound and may or may not
comprise an adjuvant other than PIKA, which when administered by an appropriate
route (e.g., parenterally), induces a specific immune response, for example, the
formation of antibodies, including antibodies that specifically bind the antigen. Two of

the characteristic features of antigens are their immunogenicity, that is, their capacity to
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The term "inmune response" refers to any response to
an antigeni c conpound or inmmunogeni c conpound by the
WO povasg1288 st em of a vertebrate subject. Exenpl B€Y/SG2006/000177
I mmune responses include, but are not Iimted to | oca
and systemc cellular as well as hunoral imunity,
such as cytotoxic T | ynphocytes (CTL) responses,
i ncluding 5 antigen-specific induction of CD8+ CITLs,
indcp e rspaeife fitnmugs pesporss iRy dind ghefr angigenicity, that is their capacity

R e D R

term"eliciting an i mmune response” is used herein

general |y to enconpass 10 induction and/or )
Ajotaatigem’t asosed hepgin inphadss bpkisps danitefe qell:ngelli sxgraeisnproteins;

an._j e Y f . [ T S s Joqe

B30 Polf GRS, nbeGirGuchil; TR, LEBRAS okhbobarides;

pohsicehiidd icogjugntes;mpepirler edpigsel pobfsecchatidesa lipids; glycolipids;
pre-existing i muyne response . that is inproved,,.

CRROPRYIERESH, Vl%‘{ﬁﬁiél"é‘i%gﬁ’ft@&,SS AgSeLia; ibéat,eﬂélrﬂ%‘&‘ﬁe‘@df%ngl; fungal extracts;

3 . na

B

(¢.25 fonse sowcebthenthed the indnoded to whemhthn @etigdnois tadministered, e.g.,
benefj.t. of the host relative to the Qri 20.innﬂpeh

ﬁ?"@%ﬁ TORE JCESS) PLPNAOREYS Z?'gbé’f’“@?@ ipg drom within the host, e.g., a

dpdel epdni & 0P Bo@Y, AEnbEFRARLEE B HrusGRIERRE ickil ‘f)?od%ing%tigen, and
invention. The ternms "nucosal inmune response” an _

thentilen) s Aintigamamay pe natiee feeg- matwelly-ocemdeg)s syhieticn ot tasombinant.

art, and,refers to an.i ne .respqQnse..characterized, . .~ .
AiapnEBEdE Ghde SR U0 Sl ARG S RS i purisiea
iRNEHteY that B hiRideR s @ adfofGRSAls dafichd®EfdMR&EC0l the environment in

mucosal tissues such as gastrointestinal tract

vihids thesantigpe poanaly petsaind/orsislpgiye t@ dlef prafe exgagietpr example, a
' .{he respiratory tract. The terns
c Eﬁred tﬁj)x’;ﬁ‘]s $Ehe %ttl %&1

nmor al™ 1 niuni and "hunoral inmmune response" refer
to the formof 30 inmunity in which anti body

nol.ecul es are produced in response_to antigenic

At TIFRIIOBERC COPIPRRiion 03y Bed 2gte ipaTiessde patipp offlye or more
) | - i i [TV : - i at

oA S TSP R W0 B R 8 e g

whemadwlimgtersdl|to défostnse provi ded by | ynphocytes, such as

that defense provided by T cell |ynphocytes when they

come into close proximty to their victim cells. A

TE8! | e dinpé19FeptiIYN € pbFRRONS En1RHERdeY" | i UYRStein", are used
_IynEhocyte proliferation. 5 Wien "lynphocyte ™

inexshirtgsablyi lpmeinj endreefenteed, polseerihfdrint 9f emidoyagidoef e length,
\KFh?Cl’P rcgrll |1rflceilr1@et Roded and non-coded amino acids, chemically or biochemically
modified or derivatized amino acids, and polypeptides having modified peptide

backbones.
An “effective amount of an antigenic compound” refers to an amount of antigenic

compound which, in optional combination with an adjuvant, will cause the subject to

produce a specific immunological response to the antigenic compound.
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in response to a specific antigen is neasured.
Lynphocyte proliferation is neant to refer to B cell

wa2dwlogpess cel | or CTL cell proliferation. The PE&T/862006/000177

"immunogeni ¢ anmount” refers to an anmount of antigenic

conmpound sufficient 10 to stinulate an immne

response, when admnistered with a subject inmmunogenic

congqggl tion, as conmpared with the i mune response
ednwurteheesmmﬁ’g gafernta sy redpouseC o @h dnigenic compound or

: oLl Ju nt The term " at |

1g]rm u n{g&hge HES uf“g byh CHEBIRE St @ faad Jvﬁ’ggﬁ nsé‘é rﬁ}&pmplary
ifmeiefreglonsdd ihelad€ane atd mdNinhiRAKS 1bédl @hd PFERIc cellular as well as
cel | - medi at ed |nnun|t when admi ni stered "with an

haargye HRRIUBiRY AR 25 rPYépt@?@ﬁpB siympbacyies (6EL) respemiser , including
d: reASE and/ or
AR SPOTRAR mthbod D2 LIRS dhef "t hdP Shelft et e T-ccn
mdhﬂmutwé empodsbsaaiajduc/}adﬂhne 2éleabbpandeBrage]ll” fek dﬁﬂi@@ﬁﬁiciudmg antibody
"treating", "treat" and the like are used herein to
T68R8%%I |y refer to obtaining a desired pharmacol ogic
and/ or physi ol ogic effect. The effect nmay be
rophylactic in terns of conpletely or partially
jgleetﬂgnt f tﬁi}iting:i a8 ei@seuwy respomded nist xetl ehdreina pelepallyay dd€ompass
m rgfl) ‘glc in .t er me of ,.a partial or conplete
UeH f’f%‘ﬁe‘d ok ap Jpmime (ESEYREe and/ or adver se
effect attrlbutable to the disease. "Treatnent" as
used herein 25 covers any treatnent of a disease in a
Thgbiewat {infeging qul immyne meponsd”i tafers uloj e timnmoreeresponse that is,
and includes: (a) preventing the
gﬁﬁﬁ%églgﬁhédqnl &Q??on1 occurring in a subject which
nay be predlsposed to the disease or synptom but has
ln yet been di agnosed as having it; (b) inhibiting
g derg s@%@l@la&lyﬁﬁpdmm@egresmam ersfarntp b pre-existing Hpmemt response

ﬂ?a[é é{ 1e ;?%érdn g#ﬂeﬁe 2%12%& m%ng'hed etng?,ﬁC(a@ )mcrggi?gtorr gﬁolonged.

of a level of a product produced by the infectious

ent of. a  disease.(e.g., a toxin, an antigen, and
eTAPrRSEion. aeihapery PBHJG&P TGSRRSEin@e sipdlar megnyyghat the immune
1081408 4id & ed GhpRIFHAR 99@%&? t tﬁgfl’)éﬁéﬁ(t Gk osf l%ﬁﬁ?Q,n 6 the prior
to the infecti ous agent d)l sease Fev
npmg,lgg gesponse stapasd fort eranipilk d)efordsthel aeldnimetraldn of hﬁ ifr@fivflogenic

udes any nethod to conbi ne the conponents
O%P%h%%tgf&ﬂbv&gf?? on; such nethods include, but are
not limted to, bl end| ng, dispensing, dissolving,
enul si fying, coagul ating, suspending, or otherw se
Tﬁﬁy@fr@%l WCQWWW@F responges nph Emusossl ltrimumty” are terms well

uﬁ@émgdz% gl tﬁggzhtg?mad 1¢lg r%]P O %g%ﬂlﬁg@lel%sp%%geea}a?gte%zseg at leas‘]cc in part, by
productlon of secretory IgA and/or stimulation of a mucosal CTL response in mucosal

tissues such as gastrointestinal tract tissues, including rectal tissues; vaginal tissues; and

tissues of the respiratory tract.

The terms “humoral immunity” and “humoral immune response” refer to the form of
immunity in which antibody molecules are produced in response to antigenic

stimulation.
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10 pharnmaceutically acceptabl e and that possesses the
desi red pharnmacol ogi cal activity of the parent

w@oooposmes Such salts include: (1) acid additiPCI/S6we 00177

formed with inorganic acids such as hydrochloric
acid, hydrobromc acid, sulfuric acid, nitric acid,
phosphoric acid, and the like; or formed with organic
aci ds such as acetic acid, propionic acid, hexanoic

Taei tarmsc Yasllopediatad dpropityh iand & ¢1Hmegiayadoﬂmmum:redponse” are meant

iy CHE T T -
pa@\hded BY I &l lyﬂfph@cgte§ R#eh Gh&E e into close proximity to their victim

(4- hydr oxybenzoyl ) benzoi ¢ acid, cinnam ¢ acid,
Cﬁ%d%me},l-la igfed imEYRS TesAnsORPENalbi thelusien émahnqymnpmhferatmn

e T

id rashbrze ab e speifisatigen icmassutkd. Lymphehiid plotifestidd Rmhéant to refer
i d ﬁ-t | ue esulfonlc aci d, canphorsul fonic acid,
n -F;lleg}? 12@ GEk gell proliferation.

4, 4" - met hyl enebi s- ( 3- hydr oxy- 2- ene-1 - carboxylic acid),

3- phenyl propionic acid, trinmethylacetic acid,

The rterimaiynnvartogksic efionntaieftrs tosatr a&hoxﬁmlo&" dhtigen&etdpound sufficient
| uconi.c acid, | utam c acid, dr oxynapht hoi,¢ aci d,

g SHAROHE coioriunrpie, atieq. MRMEHTED dal e SRS REmunogenie

cbinlp8sitioh, As?dordpdrb® Wil FRIIMMIER: A% QﬁéedélfanH q{}pfhe aptigen in the
resent in the parent conpound el her I'S J1E§
apsewet of the palynaclgotidecadjmiakl i metal ion, an al kaline

earth ion, or an alum num 25 ion; or coor di nates with

an organic base such as et hanol anmi ne, diethanol am ne,

Theitehh 8iRghedbpbRntiitiRh OGN Réfershb RS A bt W %uveﬁ’i@ Heeded to

the like. The term "unit dosage forntf as used hérein
etfgsterns incesapm ips priiory tiersandéarecalimpediatediimapinityawhen administered

[ n ni .Subj ects each
wgﬂxl %r?%%t g:r:bﬁ(g)n ofuﬁﬁ 1H gln?ognr msﬁlé) igtg dnve 10{1,y ?ompared with the
irxoegee imatstibotly hﬂ@’opé&BﬁBﬂlateﬂ\imﬁﬁunﬂly 16wl 6bseRiinithe @kence of the
%g% % sufficient to 14 WO 2007/081288

P @477 produce the desired effect in
association wth a pharmaceutical |l y/ physi ol ogically
acceptabl e diluent, carrier or vehicle. EXEMPLARY
Te/BIDIs VEREB160F, TisEtinMEWELONNE tH'df]hqu) meased heritetot gedprally refer

¢, SRS o SotoR SERHBFLLIRS GhOBh RS B CBFcta] ¥ rafieve may be
pEPBPRBESIn takhhCEF d&ﬁiﬁl&@ly@%gﬁﬁllly %Pé?l/eﬁﬁ%é ﬁﬁ&'fs@o‘f symptom thereof

hunoral and/or cell'-nedi a
awyﬁr mabrers therapeitic inrteines o4 Ipartialibr aompletmstglaheattain, oracure for a

n nlc 0 or di to the.l nt'
CLEIRRRY Gy EATORCE LR RSETT 0 QalD TSR O it heri
caeraghitedtinentiéen fisesens @ sabjebl) Partbulygd mlﬁm?dhﬁﬁl@ﬁﬁ_]%ct more
or. nodi fies the imune resgﬁnse to the antigen.

padriedlta dunag) ved ingldes;u@) i nrgvesting hibie| drense crresmprsm from
Qé{m?ﬁé ficd Elﬁ)‘j’ectt %1&1%%1 88 ?)?esths&) S RES 211sease or symptom but has not

yet been diagnosed as having it; (b) inhibiting the disease symptom, e.g., arresting its
development; or relieving the disease symptom, i.e., causing regression of the disease or
symptom (c) reduction of a level of a product produced by the infectious agent of a

disease (e.g., a toxin, an antigen, and the like); and (d) reducing an undesired
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I mmunogl obul i ns and /or chenoki nes and/ or cytoki nes
produced. As a result the innate immunity, hunoral
w@na7os128%l | - medi at ed i nmune responses are norBCT/SG2006/000177
effective wwth the presence of the adjuvant. 15 A
particul ar advantage is the effectiveness of the PIKA
adj uvant in conbination with an antigenic substance
i.n |ndu0|ng a specific hunoral inmmune response thereby
Ieiany respersede thovafechiomsrget of20digease(d hefeventissupadtma, and
fd yﬁgtage is that the PlIKA adjuvant in conbination
an antigen can induce a specific cell nediated
i mmune response that is essential for a therapeutic
vaccine for limting and treating intracellular viral,
Autedricrtin.che torEy amPingiinelades %Wsmeth@ém dq)mbllny the components of
ge |
ool i HEER IR Fut RIRT R emipine Bepensing
dsssplvard, em‘lmt'ymga caspulcing) swsperiding) r athetwiks peysamill @Qombining the
ani mal s apgﬁ humans that address the need for a safe
CRBPUES o (IRiCeMPEFtent s a beneficial inmune response.
Accordi ngly, the present invention provides an
adluvant and an i mmunogenic 30 conposition that can
e plosdacatiedlly | acchptatdns saltid (tfnlar'rado&lpoilﬁd V@eans a salt that is

007/ 0812 8 PCT/ 006/,000177 Acc h
RN RHIOR AR EREBHESED o rg PheTHgologiep setivity of

t]i’@*ﬂ(r@h@cﬁﬁﬁduﬁ@ S‘&Bhl%éﬁﬁ 'incﬁﬁfé”p( 3%‘cf(‘.9addﬁ1on salts, CSorme:d with inorganic
yri boi nosi ni c-pol yri bocytidylic acid

apléiaﬂdb@ﬁehmﬁo%mma@d,.lwdr@mmnmaoucbastfuqunastﬂu aoid, phosphoric

ne_ant i erein t
U S T T T —-———
hbxdnvipatid] Q#bl@penthﬁ'@rdﬁiﬂiﬁiﬁ QRRNI ysoMEPASA,t bﬁﬂvﬁ‘:c £Q0 1R acid,
t.he j nvention nmay conprise a polynucleotl
“%?g?fi}ﬁ}éﬁ 1, SBAHS iacidp mnabs| asidi et cin eacish, Gmaro asidf tnrtanc acid, citric

2, S g Ay B G By ol i

nmhanesﬂﬁmuis tavid,he ethagesulfbnigbowtidp. 41, PeadBedigsifonic acid, 2-
range 10 of 66,000 to

; l | ht
R BB PG oh<rasisomans et -shipes eresmeaibulc. acid, 2-
n@plﬁhil@ne%ﬂlf@mc QWRM Q%Ex%ne ﬁlc?{ﬁu L can n‘f)ﬁ!nlsﬂl’foﬁlp eclcﬂr SR8 ﬁeptomc

invention providés the Pl

a@ldnﬂﬂ'gm’q]@flanqb@ﬁl @thir@qt—il-(&ﬁg?-lmaﬂmxyhb:antd),c gqﬂﬂnﬁlgroplomc acid,
t
?tlhyfas%f | on dnvwstr o 3:111}()@ 6(51?4 Xa eo%meg)arcT%t téucomc acid,

gﬁﬁztmi@l a#0id, Gyf@¥ynaphthoic acid, salicylic acid, stearic acid, muconic acid, and the

like; or (2) salts formed when an acidic proton present in the parent compound either is
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum
ion; or coordinates with an organic base such as ethanolamine, diethanolamine,

triethanolamine, tromethamine, N-methylglucamine, and the like.
The term “unit dosage form” as used herein refers to physically discrete units suitable as

unitary dosages for human and animal subjects, each unit containing a predetermined

quantity of compounds of the present invention calculated in an amount sufficient to
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be kananycin, and the ion maybe calcium |n one aspect
of particular interest, the invention provides for an

WO povansgesni ¢ conposition for enhancing the  PCT/SG2006/000177

antigenicity of an antigenic conmpound conprising the
20 pol ynucl eoti de adjuvant conposition that is capable
of eliciting an antigen specific cell nediated i nmune
response. In one aspect of particular interest, the
pradesst then dpsiredi @ffectf br associationnwithna cphacmagEnsicallygphyisivlogically
i the antigenicjty of an antigenic conpound
agcg %ﬁ%?ﬁ%ﬂ%"@m?ﬁ%ﬁ% ucl eoti de adj uvant conposition
that is capable of eliciting an antigen specific
hunoral inmune response. In one aspect of particul ar
Y EMBOD i for an i rmmunogenic

it L Q. e i the antigenicity of .an

SRSl LRl SO bl L S o s et o
iadyatioanind oo repbaiceinent had imuee peabbeseDwhedl £y bRGn&cosal and/or
conblngg sp%cific cell nediated and hunoral 1mune .
YesmUn SEmpee\and s gl oeetiaet AeT/hgeRo0 sy ©oou-human muibe, or in cell

. rii p nt o [ j provides .
FA0RcL AL PR BEohgod AR B P S
an@ggnse}rt T‘amigeminpwdnqiqsiji_oaﬁ) anet] uwadj_uvammmhsi ﬂrbwﬁc&%@ rteé Rdjuvant
%ge adjuvaﬁt cgnp03|t|on or the imunogenic
CHREL °T oSS The Bupungresaonsedo e Bihgoms pkha adjpvant may alter the

fifyl Cofl ahe | AhANGS! i ' reyd d t
fﬁ?é ylof a .%ol ynucl eg?s%ggsea%\%ﬁn%ﬁggnpﬂgési tal%gfr{flg Br Qﬁﬁgpes) of
ipnepaetebnlirs ofd /ar alei akdmes and/foo cytekinan piodgced hés a result the innate

i : ni c_response of ..a host. Pol ynucl eoti de . .
S O el R o Siink Tepis a0 Bipre ffective with the
peesendd Gfabe adjt4mtcont ai ni ng pol ynucl eotide adjuvant,

e.g., a PIKA conposition, is generally conposed of

pol yi nosinic acid, polycytidylic acid, an antibiotic

' i val.ent Lian . 0. o .
A Bl BRAMKGE BV e BB LS TEHRIRR, bl cqmmbippion with an
ahgganinsutstaaxeimindugingh spetific MiGoral Ahinahe kd3podj tH8HY Snhancing
15 P| C-.cont ai ni ng adj uvants of interest can be
PRAIRUP I Yusi ng net hods available in the art. The
Pl C-cont ai ni ng adj uvant conposition can be
manuf actured through any appropriate process. For
Aefthot Enpdrenpadvantagk éothatdibe RHKA\adinivanOReaibinMdnGRth Heantigen

; ¢ d-.bv i Xi Lui b Td
cﬁn}&)apu a%: iagsrp%ﬂéc {éeﬁn ar?l(édgﬁge Jl;,lglgg:p Hg}gg%g :ﬂl(l:qtﬁg Iessen’cial for a therapeutic

vaccine for limiting and treating intracellular viral, bacterial and parasite infections.

Accordingly, included in the invention are compositions having the unique product
attributes that make them most suitable for use as vaccines to be administered to
animals and/or humans that address the need for a safe adjuvant, which elicits a

beneficial immune response.

Accordingly, the present invention provides an adjuvant and an immunogenic

composition that can be used safely in humans and animals.
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20 source of a positive ion in a sodium
chl ori de/ phosphate buffer solution that has a pH
whedrneenspH6 and pH8. The pol yi nosinic aci d anBCT/SG2006/000177
pol ycytidylic acid are generally provided at a
concentration of 0.1 to 10 ng/m, 0.5 to 5 ng/m, or
0.5to 2.5 ng/mM. The hyperchromcity value should be
at |least or greater than 10% greater than 15% o
Agtedingty, thean i Optovisled gam airemurtdganic500Mpaiigon comprising: (a) a
repagratjon.of the PIC and the conbi.nati Wi th .25
Rl arQidecdiiagt commerisia cf YSRGS ORECaSU Ly LR eld 1C), at
1daSt One af nGibidlk, hitd G€NEIsRlohY posRREUcheandiblett Was) bi¢/ antigen;
standards consistent with international Good
wilereiri thetoomippgjtioPiviosyslatadformpeesehadpBsdicieht s of the
present invention, the antibiotic conponent of the 30
adj uvant is kananycin. Were the antibiotic is
IK padieNIaH Mhe infim nENEREoRRdhaccoiding tsahaiwentiord may kemprise a
pol ynucl eoti de adj uvant, conposition is usedﬂ;o%ftheﬁ .
pelyphcleptidel Finan commosiios aneerrscheiowegaepps Aor molecular weight,

ﬁﬁzpe?ﬁ S oYy QRE1RY Epfegst%tddé' Bhitdrs. $5¢ S48 Srf66QBO Daltons
ive group 1 ncludi r‘ﬁg tobranyci h, ‘anthracycli nes,
cgﬁgépsﬁﬁs@ 1 thel lsi&gbé ,abgené.drfivedisgs. g;ogom]m/gi' V. malicilac imejght range
i bekacin, _nebranycin, netrzarni de, _neanycin,
op Rk 12U ierh CARGOPAE I GBECTRS Fih about 6.4 to 240
K4 BJP%sOt' c (e.g., Kananycin or the like) in the
pol'ynucl eoti de adj uvant conposition of 5 the invention
is generally provided at a concentration of from about
O unit t 100,000 units/m .. .from t_ 100 "
N Sl o Rerpier b PR e composion
cHﬂ%ﬁ‘i%i’n@ al GoPyReRoHAd,t ShMantibidtieebhdi B BHANE MR Swlbrein  the
the present i'nvention, the polynucleotide adjuvant 10
robmucksptideomay be phbribomepinicsealyabesytifylic/acid GHC) cthe japtliotic may
usual Iy .a di.valent cation,. normally a cation of an
bgﬁ?ﬁ?myﬂ@tagﬂ.tgeﬂ%l%%aﬁ e Ton i s general |y provided
in the conposition of the invention as a source of
positive ions such as a salt or conplex, .e.g.., an, .
Tor gagniaspest dinprrawit iBigrast, ofhecByysNiEsn PHY §¢S| Jorg Al immunogenic
i nor G G :
PRREUh Tof Bitaplpe 00 ML Ccl Gy ap(ERD LYo BRI uhiBing the
polyticléstide adjnvanmcothpotitibinthammis capgblesif ehivitiogranantigen specific cell
cesium chromum cobalt, deuterium gallium iodine,
pedigfed FPMPPHEESPAFE: positive i on can be provided in the
formof any suitable salt or organic conplex,
i ncl udi ng, but not necessarily limted to chloride, .
Ih! one iadpect ofdpacticdler ipteosshhtieejnvention? @revifi¢satier gal gmunogenic

A S BRSSP B g B o
SN RHcld8de GRS AT dthpeNiticie thet 8t CapdPlddrelixitidg, art ahtigdmpecific

humoral immune response.

In one aspect of particular interest, the invention provides for an immunogenic
composition for enhancing the antigenicity of an antigenic compound comprising the
polynucleotide adjuvant composition that is capable of eliciting a combined specific cell

mediated and humoral immune response
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phosphates, or calciumsulfate. The positive ion_

(e.g. calcium can be provided in the conposition of
wao b@7osneesiti on at a 25 concentration in the re€meGmn6/000177

fromabout 10 unol tol O nmol/m, usually from about

50 unol to 5 mmol/m, and nore usually from about 100

unmol to 1 mmol/m . The term "unol" is used throughout

to refer to mcronole. 30 Were the positive ion in .
Int dree @ppetwentarttmitg dstetesty theofnventéon prosies &t dnsadiayagt gerposition

It can be, in conbination with.or substit.ut . el1:
orfaRagEic SAEPOPAGR G R A Pey = PRghEbE elblia? it Hajuvant
cARP A8 e REhhREARaRLTIOn idREeNeIHed Ccerium

cesium chromum Tobalt, deuterium gallium i odine,

iron, and zinc, wherein the ions can be in the form

of inaorgapi c. salts, or.organig. C e I [
h’co‘Wﬁo?FI%an&fi PALficRjar nieresty rﬁi%glga Jtﬁ)éa t O‘i[ﬂ%t ﬁ?ﬁ tdt“%]e%g of a
p619RE Abdiflcaidjuvant ¢ddhsitiondveithe pp@sirdtionevfiaaneditament for enhancing

particul ar, enbodi ment, where the antibiotic is 5
thedmantogenia fsebpeme dfdhopls cal ci um t he product may be

described as PICKCa. In a related enbodi ment the

Pl CKCa conposition may contain nol ecul es w t hout
PoBaucieotidoAdjhvardi f f erent physi cal characteristics.

Pl MA adj.uvant canpositign 10 In .an e i ment .of .
ApsbieGu BRTIMEER B ORI RYTER Bo dAC AN PR pelymucleotide

alutht, Fe)l,éﬁAa PBYA PSR RAeds i fendra¥igr i:(ﬁﬁ?!os@ﬁ (Wa%ﬁﬁlyiﬁ/&shﬁc acid,
roduction from Pl being of particular interest,
pBlykHidpic heidpradaotbiofic ofe g GeGamydinbugtd addlivalenaration (e.g.,

nufact urin rocesses that j ves the jsolatj )
o 5Ef o8t E B B ool iR Bl BBy B ench pic
HRLEEH Ajuddnfe and/or weight. The separation and
concentration of pol ynucl eotide 15 nol ecul es of
particul ar characteristics using filtration,

r omat ogr aph t her.mal e Is lable i
R

tiad @rtS rap daCeonfigiag Sefs af dorapasitioiovan be mamsetekd [thedgh any
in the art. The i m’runogc:eni C compasit

. ({??n ey be o b
appl@pgﬁ@qp@gesg. dioy FON thq ipa]lypaclgqﬂ. P@H‘,’ togpmposition can be
Y 1 inosi 1@iPhci ibiotic and th
FHPRERIRE Byl L hAPo i KRR HOMCheid an iliotl and the
sgeree fofld yosittaciontiad sodivviaeblonideshbsbdiet huffer splusioarthatyhas a pH

belrRsn 0 a1 TR BY BRSNS £ "0 Rpibly S, &8 bencrally
pRodded &a ﬁ@%ﬂfa@ioﬁ %@@Q)tolllﬁﬁﬁyﬂﬂ} ®5 o 3 ey/B¢] RMCEt0ANS mg/ml. The

ractice armacy, " 20t edi tion, LIppincott,
hyipetchmmsicityWhlae sbquldhe phieessiorigreater bara YeYorgreater g 15%, greater

tg@g g 0‘%; Pﬁe glgla%é? rtl{qn%q%}ﬁs g@le(p]f%ga?%t}ognﬁ thgrﬁé l and {hé Icombination with

the antibiotic (e.g., kanamycin) and the positive ion (e.g., calcium) is generally

conducted under quality standards consistent with international Good Manufacturing

Process.

In certain embodiments of the present invention, the antibiotic component of the
adjuvant is kanamycin. Where the antibiotic is kanamycin, in some embodiments, the

kanamycin in the polynucleotide adjuvant composition is used together with or
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W ki ns; and Handbook of Pharmaceutical Excipients

(2000) A-H Kibbe et al., eds., 3rd ed. Aner.
wehb@rosieetit i cal Assoc.; Methods in Ml ecul ar Mdi/e8G1H86/000177

Vol . 87: Vaccine Protocols, 2nd edition (2003),

Humana Press; Micosal Vaccines (1996), Kiyono et al.

eds., Academ c Press; and Vacci ne Adjuvants:

Preparati on Met hods and Research 30 Protocols é.ZOOO) .
sibsiituted biagae or uora ratiProdss selaged\fopp tie/ geep dacluding tobramycin,

PCT/ SG2006/,000177 enbodi nents of part.i cul . . .
SHIRFREeS, (O cTGh PRSTOPRE: Vi i, Hpeipy fipekacin.
néRhRYERd nldzasidel Heom9Bm! !pﬁi*o_ﬂ%rcﬂ@, streptomycin and streptozocin. The

pol yi i boi nosi ni c- pol yFi bocytidylic aci d_(i PIC), an .
atitiotis (e ¢.c Kenanyein loaberike)nn, thapalyauplsatids adiryant pamgestion of

i on .d., a calciumion) 0 .. th L its/ml t
R BB, e SRS BORPERLL it
108066 Whak/meiteht aboltavdmgnis/mbdltecld,600 weitghil, of Fanorabout 500

about 66,000 to 1,200,000 Daltons. That is, the
uaity/m tnd08@rHE%IL i on conprises nol ecul es with a wei ght

distribution in the range of from about 66,000 to

1,200,000 Daltons. In related enbodi nents, the PINMA
Ipoteraic| @dboidiecmd] oy athe prspos invieotiomo ltlec ipodptickeotid® adjuvant

the conposition are heterogeneous, that is the i ght .
CERPORB RV CORBT e CROSAG h SEHOBlt Bt Rl aent cation

f caliBh SEUALIME Bk TMIEp&ithREiD]sesdHeRllyWiogllled in the
npgﬂggo?ncaabout 300, 000 to 1,200, %)OO' Dal to%;ﬂ, or from
calnpogitiGis DB i enE6n 290Goded vhHpesitiverions sreh aglscalt or complex, e.g.,

300, 000 to 660,000 Daltons, or .fromabout 3
53 BB NSS! B PR ‘BN CERRORR R g complex
E@{Qﬁl&ﬂar% 00510081 ihQ1gs, HhOGH nbeesefly Watltddabl ensium, cadmium,
from 15" about 300, 000 Dal tons to about 4,000,000 . o
Jiitkilring meagnesiumy; eeTitive ESIBO0 chomimmy wcohaltt deuteriugpogden, iodine,
.Dal tonsc or from about 1,000,000 Daltons to 1,500,000
198t P'0HeS or from about 1,500,000 Daltons to 2,000, 000

Dal tons, or from about 2,000,000 Daltons to 2,500,000

Dal tons, or from abaout_ 2,500,000 Daltopns.to 3, 000,000 1
Tihel nostive ion cpp Sprewieet insthe dormn 66 ap spize syt ST sEsisRYMPLEX;
i8R0 S butOhot i ARPidPe it oAge. iy ddkide, phosphate,
“%1{3%‘8?’05‘8 bl ‘%egé!gss%ggfh?lﬁgﬁqgﬁg&%% 58 gVEEyide, Phosphate, or
411510 Galdd) Fobekmpls, wherefthopositalzaot igteAC0M) AR Ddaldanihs in the form
5,000, 000 Daltons.. I n rel ated, enbadi nents, .t he Pl KA .
B SPIFHTR ISBEP e, SEIF AT FRIOE GBI PR b by caleium
pqlggg;ﬁ%&tg,%l@%%ug&e_aver age nol ecul ar wei ght or equal
toor greater than 66,000 25 Daltons, equal or
greater than 150,000 Daltons, or equal to or greater

han 250,.000 Dal t ons, or. equal. to gr greater t . .

RS0 S HER (e bt TV e G Bis SPERNEom Ak jpgontion ata
doabdr@ation @4 tRSitRke loF Rim Gb&@! I8N whbP o 1658nd0h1Padualiy from about

or equal to or greater than 750, 000
50 umol to 5 mmol/ml, and more usually from about 100 umol to 1 mmol/ml. The term

"umol" is used throughout to refer to micromole.

Where the positive ion in the adjuvant composition of the invention is calcium, it can be

in combination with or substituted by other positive ions, including cadmium, lithium,
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Dal tons, or equal to or greater than 1,000, 000
Dal tons, or equal to or greater than 1,200, 000

w@alwosss or equal to or greater than 1,500, 00BCT/SG2006/000177

Dal tons, or equal to or greater 30 than 2,000, 000

Dal tons. 20 WD 2007/ 081288 PCT/ SG2006/ 000177 In

enbodi nents of particular interest, the invention

features an adjuvant generally referred to as PIKA
IEAENPYiim| nerivm pedsiumi biromainni cobgl) gevterooyi gallitung iading iron, and
g)?:wgb an, ant i bi gt L. C a%nd a gosi tivelti on wherein }he
ST BEiCT R WS EAPRL i Teicy PELORRRn G RAltS Glyprgguif complexes.

Thet REIAE eSpositival i{ S @t@-c_%hté_ﬁnﬂgs ddfieaddithbt aftfrther contains an
mol ecul es are distributed within 5 a range of o
apiihietielaad &ipeeitive den.nolnee wagticudarzembedingst, avkeselithe mntibiotic is

-ef f.i Ci . 8 of fram t .6,
S8l S 5L BLAREAR g Rl P A PR, st
eyttt ehé IPICKa) ¢onapdsitbanasi dontiin miletldsewithdut tebi@iction of
conmposition are heterogeneous, that is the size of the
difigrentamysipd| BaarieEstigse 10 distributed within a range

of nol ecul ar size, where the nol ecular size is from
about 12.8S to 24.03S, or from about 3S to 12S or from
PABuadimvdidt compditsehS, or from about 12.8 to 18. 315,

Iﬁ%@%@%@?%%ﬁ% e in%%ﬁ@%ﬁi’et ﬁglrfg{%,%go i gieabien. PIKA
e boprb@ucéd i3 FariQy of g/%?’% %@%roa@cti]aﬁ ffdin %@%@ggeitn%rof particular

.f rom-about 22.12S fo , or from about
uBerestl SPIKgy mhasorpeapoducgD 19t PICK (G 880udS additiohal omanufacturing

i Wi TR
mdledBar8aRe afd/of MRAAERDPOUhe As%ﬁ/%géoﬁ And 2o 8chtratibn fdT pdSkucleotide

rel ated enmbodi nents, the PI pol ynucl eot i de adj uvant
ngdeqydesi tof oparkigwlan nehagagtaristies swthigmdiltratiane ncliyometographyntthermal

eras). gr r..th or_greater .than, 12 r, 20
AR el SR Aot AR Sl Mkt Bl i randaxd
pldeswt agd astk@bwhhathokd skitled grthatgr than 18, or greater
than 19, or greater than 20, or greater than 21, or
greater than 22 or greater than 25, or greater than

L " n r o B . .
TR s RS R AREL s Bt APE buder, tiauid solution,
sgsgeasiah loy énndsios. The paciiaragion- efpfsemilatiohsnoli e deshef dnsunogenic

in at, .least t ey 1), not al - jated | ni .
CRRPEHIPT & Eestl GOPHOE] iy RTec. BB D6 eI otkin et al.
V. iSAesHeBS COphAYTURPEliAbYb O3S s&@%ﬁ%gag%hﬁ&lsaa&@a@b 88scribed in,

i nvolved in the ‘'generation of an anti y response, .
e gA. &nhgen20pke §Bamingtors eTHes Sciemes! antl Repotiae of Hagescy,” 20°

 lfrad ot o St o AP ey e BB Epims and Drug

DelisttydB ey (@090 H.J. Ansel et al., eds., 7" ed., Lippincott, Williams, &
Wilkins; and Handbook of Pharmaceutical Excipients (2000) A.H. Kibbe et al., eds., 3
ed. Amer. Pharmaceutical Assoc.; Methods in Molecular Medicine, Vol. 87: Vaccine
Protocols, 2nd edition (2003), Humana Press; Mucosal Vaccines (1996), Kiyono et al.,
eds., Academic Press; and Vaccine Adjuvants: Preparation Methods and Research
Protocols (2000) D.T. O'Hagan, Humana Press.
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21 WD 2007/081288 PCT/ SG2006/ 000177 | ynphocyt es,
al though other cells are also involved in the

w@emensison of a cytotoxic T |ynphocyte respoPGESG2006/000177

(e.g., Thl and/or Th2 cells and antigen presenting

cells). Furthernore, the polynucl eoti de adjuvant
conposition may alter the quality of the 5 i mmune

response by affecting the subcl asses (isotypes) of
Innerabrsimen |q>ﬁmarr;¢1dau dnterest, ke vmlention fedteies an adjuvant generally

f t
I?%fgggln&s)le i nduce %D rszﬁe%% Ol (ﬁﬁ&?ﬁﬁﬁg&gﬁ@og@gﬁ%ﬁ@&&ﬁl@ an
amtijsiokie (&.gYkaB@BRSSEendY pﬁﬁasafylongrgba forP (LS LR («sﬁcﬁzﬁn ion), wherein

golecules i ncluding, 10 c¥tok|nes chenoki nes and
FTBBRfLEn %ﬂé@%@@lewle% ef the agiuverichaternaensoey fr omlechia weight

t D e i n
T
atdhe/amvennpdsnicwedmmses nmalemnlésesibrasweight dishifitiodYin the range of

feh oo B T 20B00h Boiinogen ¢ 15 Compos! 41 on

i nduces a nucosal imMmune response and enhances the
systemic level of imunity. The induction of a
Imreleted emlmﬂlments,e‘élp dHEA pelymmtlbotah ddievaat bampesivod nflecules in

e TR AL TN -
dﬁéﬁﬁbute@tvﬁfhlﬁ herafed e kY1 QM ReiBHC Qe MY FRGR UL QVG-EEI?L is from

| es provi ded denonstrate that an i mmunogenic

aé@ 12000A 1eiRl00Paltpns mrkiromaationt GRS mrﬁaogxm Daltoss, or from
L I t
B SN0 SRl ST RN LS RPS i, o om
ahmt senniof Daltdng(?eol dbouhe 00000 Dal@hE TREGHY R52600,000 Daltons, from
stem ¢ immune activit However ., identical
BM |]8a1t%rfﬁ@§w‘i %ﬁ%@%ﬂa&wﬁg oPIfiom abelits508AIR8 Daltons to
1%@@)@“}3@&4&% oA B FQO@MO@ %alttogg%g 1 g(vﬁv)h B%ﬁ%ns, or from

di d’ not I ndute a nucosal ponse;
abogr 560,000 @¥altSad gd\zl,(K)O;()OOnBalmﬂs;e oﬁfﬁcﬁm etba‘uczosad) 000 Daltons to

2y G R bt ePon LOMPIL ibiop fn S 9ORRks, or from
aBaiiti 700,008 mn%ﬂm& '3%0@0@@ ﬁM@&éabt AYGES3 300466 S@eliltons to

|nnune response, as 30 i ndicated e expressi on
(Qof)l Ralnisg ar ifront bowtud, 664006 llDaﬂtans to 225000000 Daltons, or from

R

|nnunogen|c conposition adn1n|stered by peritonea
i njection does not induce an enhanced expression of

Iy rated jegnbodimgemts, the REK Ay waiclantidh radiverantHowensitjort ielecules in
R m%ﬁlo%fha%%n average molecular weight or equal to or greater than 66,000

Daltons, equal or greater than 150,000 Daltons, or equal to or greater than 250,000

Daltons, or equal to or greater than 350,000 Daltons, or equal to or greater than 500,000
Daltons, or equal to or greater than 650,000 Daltons, or equal to or greater than 750,000
Daltons, or equal to or greater than 1,000,000 Daltons, or equal to or greater than
1,200,000 Daltons, or equal to or greater than 1,500,000 Daltons, or equal to or greater
than 2,000,000 Daltons.
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Pl KA adj uvant in an i munogeni ¢ conmposition

adm ni stered nucosal ly i nduces the 5 expression of
WGEp@cio8i288 S-1 gA in the nucosal nenbrane in a dBEESG2006/000177

dependent manner (Table A). The presence of the PIKA

adj uvant in an i nmunogeni ¢ conposition adm nistered by

peritoneal injection elicited a dose dependent

increase in the presence of IgAin the 10 bl ood.

IFumbedimenth eofpparseiae inséresth ¢hePingantiok featwes ian adjgvant generally

HREPRAOcE PR CORISGHE & et e PROEREBIHE A0 P10), an
afl§Bidtic dSﬂ?%d?Bémi?@ri&? rwiel@h! e Bompositidie F:@nthﬁ@ molecules of the
presence of the PIKA adjuvant in _an inmmno

adypeidicterogenegss, funtiinihssize of thyadieyant mvému?qs e disirited within

B

(Sh@fﬁmﬁ@@eﬂwxs toCxINgB®si ti on adm ni stered nucosal ly
al so increased the | evel of specific IgGin the blood
in a dose dependent manner (Table Q 20 The results of
e r T
th 185 R o G B MR DU R ide R hophfoshion) Bblecules in
thel cospbsitieh | are hgtaabganbeusy dleati is ethe csing @sf [ the aamljm/fanPkﬂ@ecules are
over to % 0 served

n SARS  ant i S 7
dla istoyted ffhin g ?ﬁi&eo molegalar §izpsy W gquﬁ & Tple et L%Zq Hg from about

PreseNEeoFN o? IfMﬁ‘l hﬁblﬁ‘@S'tW@Qﬂ%rﬁ 2BHRY.2NEL12318S, or from about
del'i vered rucosal 'y has the additional unexpected

llaéh‘@f 1&31, or rﬁldmcabtglt 4R.8Srtm3Ae 15y elsﬁomszé)ouhlbas tio #h&4S, or from

R P e Rt {ﬁm PE 558 SYREENS: B4 10 22,128,

maﬂ)o@ag 198b Qms o} FHMNBOLESRES S 30. Eys tct}e&orh RBout 30.31S to
mucosal adm nistration of an i nmunogeni ¢ corrp05| tion

33550 aphips) WHPBMSS\A@ 3@&@&@&@@@0@@@4%@ 318, feqan about
32&3@‘@9@%4 aﬁa%ﬁfzﬂ”é& Bla3% 5 gpﬁgmm’é%ﬁfsﬁ g3 {0645 éé%

R R E0Sal T adm Ni stT At ron ofan I TN og
23 WD 2007/ 081288 PCT/ S&006/ 000177 conposition

corrprl Si Pl MA was unexpectedly observed to induce. a
g rﬁ‘@quaﬁné}épdlmﬁﬁﬁ»n@e e @gﬁd?@gnuqlqptléﬁ éﬁﬁ!"éntzcomposmon has an

IR A I

gridditr, thkd8\2. 5] bkgre&tdraha]slfamﬂ gritShthag &) o7 @&iﬂeﬁ&l&ﬁ 17 or greater

The | nza anti | one and.a ositio
fﬁmﬁa.%aﬁ?ﬂw oG e a@rprpara%fer BfiGAL: br greater than 22 or
ﬂhﬁ{@g‘ Q,gl eg,ltllpégngoaneous i njection induces a
st rong spec:| ic systemc

JImmunogenic properties

An immunogenic composition, including PIKA and an antigen, can generally induce an
antigen-specific immune response in at least two ways: i) humoral-mediated immunity,
which includes B cell stimulation and production of antibodies or immunoglobulins
(other cells are also involved in the generation of an antibody response, e.g. antigen-
presenting cells, including macrophages and helper T cells (Thl and Th2), and ii) cell-

mediated immunity, which generally involves T cells including cytotoxic T
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hunoral i nmune response but only a weak specific
mucosal i nmmune response as 10 neasured by the

wee@dogRson of S-1gA in the nucosal surfaces o0PCT/B€2006/000177

lung and intestine. The admnistration of the

i nfl uenza antigen alone and the influenza antigen

conbined wth alum (a recogni zed vacci ne antigen) via

a nasal drip also induced only a weak specific

lyrplysatesi sitheomeh odsp ealie aesdso Fablved i than gerferationgafr @ 8ytétoxic T
and 5) as neasure 15 e production of S:1gA in
RbhorYeEaones G By et A Reli it tieft ndorriiondeney
contrast, the presence of PIKA in an inmunogenic
conposition conprising the influenza antigen induced :

Fyrthermorpeticcpplynunleatidg adiwsint icompositien|may alier thet feality of the
. f the | . by the. ..
U8 g G et s 2 RS b B procuced

avveell absietinaftinitizat at the renote nmucosal site of the
intestine there was also a strong specific nucosa
i mmune response as indicated by the presence of S-1gA
The | : I L ), ni st.rat.i o .
bF Qi ahd B B i b IR BPR) 5Tl pfpogenic
compbsivoz mmagriid thes assedsoddlsly measurimgathe pessehiceCoBtolRiies irécluding
response both hunpral as neasuyed specific I gA an
C;ftﬁgg‘ie 56 eIP@%nFWI% antigodiss peadaged s eslls pf fhedmmamgrrysiem.
Figures 6 and 7) as well as a T cell nediated inmmune
response and neasured by the production of 11-2 by
Thp lcures yeentiom atxivedds 5 guirckiBhunG@nR/Asub@22@0 Zo0PHRAE the PIKA
RCT/ 006/,000177 Ex le 3 .further denonstrates thaf .
R B HRReY o1 Rt 8 THHUAEUOR® T ArHsHeDY Mnducing a
nfiREHONEEmAE | RspbrRe. SPRCI dekeRl | embyaRhédty | B9 shbReC fhdmunogenic
medi at ed_ i mmune response. |n conparison, the use of
cempetition duacsan mupesd riminginet tespanse xpé ephancesafhe systemic level of

. L . did..no nhance. either the degree

AL PRE L dEhr RACOST nEibiElsebORe el dhe prmpment of

theesypienseimradgity iswtahtefestinttfRting hfectious Uhesses ehrdi B?ghtho genic
a subject i nogeni ¢ conmposition is further define

[
ofgpnispis thatenter thedbody dhronele a srucesal smifacs: adj uvant and t he
antigen or antigens where the presence is 10 neasured
in terns of one or nore characteristics of quantity,
Tborexemipteat prowided odammmstrate uthibee an olinmm sgenice somysositidhe tomprising
I.n rel ated enbodi ment a subj ect

Pm@&éﬁg‘%&%ﬁ%&bﬂhe&rﬁ%ﬂﬁw Ry gentonea? injection induce systemic

immune response, where the expression of specific IgA and specific IgG in the blood

are measures of systemic immune activity. However, identical immunogenic

- composition comprising PIKA and a SARS antigen, when administered by peritoneal

injection did not induce a mucosal immune response, where the expression of S-IgA is a

measure of the mucosal immune activity.
Surprisingly, the identical immunogenic composition comprising PIKA and a SARS

antigen, when administered mucosally induces a mucosal immune response, as

indicated by the expression of specific S-IgA in the mucosal surface.
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pol ynucl eoti de adj uvant conposition and an antigen or
anti gens where the presence of 15 the adjuvant and
wo b@7asi2egen in terms of wei ght or nunber of nPCESGLO6000177
isinaratio of less than 1 to 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 less than 1 to 400, of I|ess
than 1 to 300, of less than 1 to 200, of less than 1
Exampl0] ibustraes thtahadhe bresend0of dlie IPéKA tadjamant inoallcimnumogenic
an 1 to 5 t.han ut 1
cxypgsiti abubfictis, By pEipnegy Hpdishe ot dipt clfis an dnhanced
eﬁﬁz@éﬁ(ﬁf of 0105 -1 11 the mBEosal Ref®Faneh Foww&ek,0hd pr&dbnce of the
reater than 100 to 1, of greater than 200 to 1, of
Pl Aatdivvanh 4n aaamm@mgem@fcogtr@aﬁ@n admipisipnel mycosallyfinduces the

f r
HERE of ABiGo5 8 b Bl PR a0 4ot sévepfilat manner
(Daktangr than 900 to 1, of greater than 1,000 to 1. 25
In a further related enbodi nent, a subject i mmnogenic
conposition is defined in terns of dose; that is the
0 P
TR A cehie O e PROC LG o O Lbch B oph ko Riminisered by
pele‘mpeaisiajemlomlehaterdaa idosd ﬂepdnéelrtangeam‘ indthsepredeate offdgA in the

adm ni stered from mrequired to elicit an

%{Iu?qgg JECKBC] Héﬁiﬁmuéf%temb JREPURREEHC eREposition
aﬂﬁﬁﬁ&@ﬁﬁtlﬁﬁc&ﬁﬁﬁﬁh& lifreds6® Eﬁﬂ%@el' of s‘ﬁ@&ﬁf!ﬁg}&qalthé/ bloef in a dose
justified in the context of the potéential i nducenent

dependdntengmes (hbleBf.ect s. 25 WO 2007/ 081288
PCT/ S&006/ 000177 In certain enbodi nents of particul ar
i nterest, the i munogenic conposition conprises a

FREth¥) Ufh'ee Phdseifced Gif UIRNPIR AMREfivhhOAn aB6 B Eni &ofposition
the presence of the antigen in a unit dose is

aﬁ‘ﬁ‘m“@@é hwwtmhtmqoylontdiaﬁed % dpgsy éeneh@nnt @nqrgqye i ghe presence
of Yy W 41340 | End Bl ende B (B AKA GRS shEImunogenic

cO@posifod aﬂﬁﬁﬁsﬁefbﬂnmﬁc&'éllﬁgﬂsol Blcfﬁaﬁai thealevel 6F spedific 0gG in the
ng i.s npre _than O. is nmore than 0.5 ngy, is nore

b!‘}?élﬁnfd?s‘?rﬁepepéewa@n?‘}gﬁ @ ny, is nore than 1.6 ny,

is nore than 1.8 ng, is nore than 2.0 ng is nore than
2.5 ng, is nore than 3 ng, is nore than 3.5ny, is

e resulth afithésereg anipdesrape eurhinanzdl ingiigurss htir® t han 6 ng,

is nmore than 7 ng, is nore than 8 ng, is nore than 9
ng, is nore than 10 ng, is nore than 15 ng, is nore

ThB3Rodti0B of sﬂeglﬂcslgthhé DRBA ZR1Bd b? Endc%sdml%ﬁvérp 3 tiROvaccine
ng An optimal anount of antigen and the optinmal fatio

compaﬂtlmg of PIBARInd/S ARE wantigen, ozas et taJ0%r obtheerbspiyed levels for
stu observ s. of .anti body.

BiPard datiednae B it B e R ASinap bt substance

déﬁ’vered mucosally has the addltlonal unexpected benefit of inducing an immune

response in both the mucosal and systemic immune sub-systems.

Example 2 demonstrates that the presence of PIKA induce both a mucosal and systemic
immune response. Further the mucosal administration of an immunogenic composition
comprising PIKA was unexpectedly observed to induce a mucosal immune response at

a remote mucosal site. In addition, the mucosal administration of an immunogenic
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Antigens In an enbodi nent of particular interest the
i nvention provides for an i nmunogeni c conposition
w@owpiosressg a pol ynucl eoti de adj uvant conposi t PONS@XU6/000177
an antigen or vaccine, where the source of the
antigen is a human antigen, a non-human ani mal 20
antigen, a plant antigen, one or nore agents from
i nfectious agents fromany virus, bacteria including
comppotition epmprising P Asway unsapesiedly obsamekto iadu¢eged, cell mediated
aIIergenlc agents and ot her antigens, such as for
A aut0|nnune di seases. In certain
enbodlnents the antigens maybe derived froma natura
sour ce elther crude 25 or purified and used inits
IprExpimmde 3 iinBuengp nqnéugelaﬂlsed Wiy e cpppeesied khiahen infigenza vaccine
t r tte ed
VAZERET B, ol PAG80E honfiefle SRR T 3RO, i afpains and

bﬁnmnguﬁaeedaongn@mnontoxic form or filtered or

Tpurlfled In sonme enbodi nents, the antigen is_an

ihg dnfireda Anigen alogasnd m womnagkion cmpssigihe influengg antigen plus
mal Fﬁﬂhétgl%ﬁ b? Jﬁ@gﬁtgﬁéoﬁg i ﬂe%ﬁ&? Qnd@ceg ua[]gsﬁjon%l e&ﬁg seystemlc
an allergy antigen, a cancer  antig or t

hamiboraj eimmbire Nsbemseehﬂttodmlyemtv&akt sipeclﬁnt mgessal Smﬁumb aksponse as

i nact i yat ed 07/,081288 PCT 006/ 000177 ) X
megriTgLhY Ui iogrot ik WH@OS& RGeS e Giesing festine.

wel | known in the art; any known nethod can be used
to inactivate an antigen and can be sel ect ed
T pdopnistiatednyoff the infieenze pptgaf alam hgcbﬂledhﬂhmzare@ﬁgcn combined

BERBPE (eBebred Rarui sl TRomBbtnace 45 HigprGonty  wesk
sPASAE Fiuchddl Attt QBspbRscH(sec Thbles Erdnad, qilg@es 4 and ) as measured

y-irradiation); conbinations of ri bof'avin and

by theprodugtiom: of SolaAein the duicesay sirfaces efthadunsg 4. lgt.e,stme
treatment with organic solvent tri-N butyl-phosphate

with a detergent such as Tween 80); polyethyl ene

Iglepathst] trapredice @RBIRAINhzAL imhuhbeaic cbmpadii®ichmprising the
and low pH treatnent; mld enzymatic treatnment with

xy@&ggzﬁ a@ggeprlyégqeﬁ an Wp@qt %q;rtgesge mucosal site in the mucosal

I | e
RS MR b EPLET P ptbibch BEL AT Bt
psoralen derivative and UVA illum nation; and 'the
ﬁl In a rela ﬁ@ odlnent of artlgﬁ1 i nt erest
PSP Ghocrug et SRt Hasrs eyl PUSAL egpiesghs here was also a
sREAS eI MBSl sal 1n%u1'f€5‘13ésﬂ§159 Bt fldnGtdny fh%x?éseﬁée of S-IgA (Table
reconbi nant genetics, or may 15 be ot’herw se
Friigufeadt ured artificially so as to imtate the
i mmunogeni ¢ properties of a pathogen. The antigen nmay
be acel lul ar, capsular; infectious clone, replicon,

1Y @84ifi68dhe administration of an immunogenic composition comprising PIKA and

the influenza antigen induced a strong specific systemic response both humoral as
measured by specific IgA and specific IgG in the blood serum (see Tables G and H,
Figures 6 and 7) as well as a T cell mediated immune response and measured by the

production of I1-2 by splenocytes (Table I Figure 8).
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m cr oencapsul at ed, nonoval ent, bival ent or
mul tivalent. 20 In sone enbodi nents, a subject
WO pevangIgesi ¢ conmposi ti on conprises a pol ynucl eptT/6862006/000177
adj uvant, and at least two different antigens, e.g.,
in sone enbodi nents, a subject inmunogenic
conposition conprises two antigens, three antigens,
four antigens, five antigens, or nore than five
Exwamipire ds further 28mpostyatesp thiatl sha mpirésgeses off K e enlsamiced ¢ltt mucosal

from natural soyrces usin andar.d. met hods of . .
“{8%‘%&‘18@ o pUPs ?’Vg‘ﬁ?g ?ealﬁ‘_’ RSRRT CRPGYPE. fitc e fgdiatsgh immune
réspondd. Mif @mpsrison] B fse 6160 MRIQGEARAY: (el idedHc@ experimental
performance [iquid Qhronatograph%, fast protein |iquid
cepdigpig digr aqirgphargeceijher $he degrae bl siusasal Hmmmuncogptiaphiyor the cell
ngﬁﬁﬁ&iﬁﬁh'&QQ%§§§%S (i ncluding 30 one-dinensional ge
el ectrophoresi’s, two-di nensional gel electrophoresis),
affinity chromatography, or other purification
teEhnigue. One may enpl oy solid phase peptide 27 WO
L / S&006/ 000177 synthesis techniques,

RS GUHbJdrh bR ; i Ofs fkhbd ad
F RS BN AR R RiR0M] CabPRRRarls B abihed by the
réletivd plesen¢Chathe RIKA ddjwemat ardehe antjgeh 90 4htigenSavteradhkresence is
in su&h neth3§§ a Eg tide is roduc?d t hr ough the .
PLAGUER T AR PHoNainOBt ChampeiyHNCe F (yAwHYr Fencaniration; golume,
ndmbet dnPRAASs HVNE BEPMARE BT de chain. Vell 5
est abl i shed reconbi nant™ DNA t echni ques can be enpl oyed
for production of polypeptides, such nethods include,

ut .are not, limted to, for exanple, .e.qg., an,. .
hgxﬁ?lgt_s? gi of bé)gﬁg?r}tﬁc_ta cg'f‘}’d?‘it_sil q&“’ﬁ%f’e%ﬂ‘@@‘%‘@ﬂuéﬁ@é’m“ a
peR&adeatgcdadi@tanp G&h?&@tiénsand A BReeh QF anfib&sAFhere the presence of
appropriate host cell (e.g., a eukaryoticC host cel
the edimvaat apd therAngaen i tgrmepf weight ar nembertofomelepules is in a ratio of

re , t , AN ihsect | @
LA i £ oc et 9201 64 ol 95 8Bl Py 0 700, o
lggs dvam T to 500, o 1dse tiedl 1 tac400 df &ss t13RNETa300)@f Bess than 1 to 200, of
i fied host cell; under appropriate

enetical | ﬁi
it o 0 o s dhan o 0. caldes than 1 gp ok ellesepar ido S, of less
RN £ YrlaYordiol 1 &8 Igﬁ%ﬁetr 88l 3 to 1,7bf ?’%ﬁ%eretﬁ%lg?n kﬁg%ffgreater than

the antigen 1s a pur ed ant’i ger, €.
103001t of S0er 1BarpHi ¢ 1§ oHpreaten than 50 #o01 , adfogttat@SHap @00 to 1, of

from_abo 75% t.0 about 85% pure,. from _ about 85%to
BB B0 I e O FGHFE ABLAO B0l 0 SO GBINber b, O than
68bes, 5Nedier thakaud t@@%ﬂ%%ag} 10808004t 0P8R 1BRYY to 1, of

99% pure, or greater than 99% pure.
greater than 1,000 to 1.

In a further related embodiment, a subject immunogenic composition is defined in terms
of dose; that is the quantity of immunogenic composition that is to be administered to
induce the optimal beneficial immune response or alternatively the range of dose that
may be administered from the minimum required to elicit an immune response to the
maximum dose beyond which the incremental beneficial response is not medically

justified in the context of the potential inducement of adverse side effects.
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The antigen may be acellul ar, capsular, infectious
clone, replicon, vectored, 20 m croencapsul ated,
worerowsd2est , bival ent or nultivalent. The PCT/SG2006/000177

pol ynucl eoti de adj uvant conposition of the present

i nvention can also be utilized to enhance the imune

response agai nst antigens produced by the use of DNA

vacci nes and/or DNA expressed proteins. The DNA

bersrieRcesbediments o6 paﬁif;@f)am dasgtexssigl ithreginfoundgeric @mpmsitiog&omprises

' r. "naked" or. contaiped ip a delivery L

£y B Bk AR ook 4 S BB B el ot hegptisen in

4 ntiedestis pheided veh QUAREY,NBatGOMRAS ihah 0N 1 0RYs AGrI@hi 0.%&15 is more
h sel ection of antigen or antigens that are use '

'?‘%“ @8&5 s tenTe Hiann 0+ 40 g Npmes thaa 01 1B, issnon®than 0.025 myg, is

r%QlQJtﬁQ(? 643 §n§%@§§%@$’0%@]rﬁé 0.1 |gha§ elﬁ%?gﬁalnpnﬁ% rggsis more than

particul ar | he ‘preser Nt
4.5 mg is potetharc [1bmigrie nesty thearit 4 6RIRASbc thah RBGngT8E ROk than 1.8

h I leotid dj t conposition
B b A PRmgls thin s Peqsmek an hmnitmotegben 3.5me, is
! \ . : _
MBRIMBANA nBX S BbAY haifB tnﬁ% qglr%gir%@gfli' ﬁ?lég% nfor€ gﬁggargg, is more than

limted to antigens tha t1ous
faghisgeers thin ¢ mge it moret then hOstg, ifimorgthan 15uEQIAInore than 20 mg,

. fage described in ble N. Accordingly, Table N
lgglgocr:?ﬁﬁg?%?%gﬁfsslﬂgmtthﬂ’t;@’8{’# serve as a source of
antigens, and the diseases that can result foll ow ng

i nfection of the mucosal menbrane. Table N Pathogen
Ay Qpfirapbanmyuse af entigat end vhe ontianel veti efieripen teBTK Aladirvant can be

SR e AP ORI, ok a0, O VRl

inymgmogenit kportsgfhe ybstc chorionmeningitis virus
chorioneningitis disease Astroviridae Mamastrovirus

Human astrovirus Gastroenteritis

Antigens
In an embodiment of particular interest the invention provides for an immunogenic

composition comprising a polynucleotide adjuvant composition and an antigen or
vaccine, where the source of the antigen is a human antigen, a non-human animal
antigen, a plant antigen, one or more agents from infectious agents from any virus,
bacteria including mycobacterium, fungus or parasite, cancer antigen, allergenic agents

and other antigens, such as for developing antoimmune diseases.

- In certain embodiments, the antigens may be derived from a natural source either crude
or purified and used in its original live form or after having been killed, or inactivated,
or truncated, or attenuated, or transformed into a non-reverting form, or detoxified, or

mutated into a nontoxic form, or filtered or purified.

In some embodiments, the antigen is an isolated micro-organism antigen for example, a
viral antigen, a bacterial antigen, a fungal antigen, an allergy antigen, a cancer antigen

or an autoimmune antigen. In other embodiments, the antigen is a whole, inactivated
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Caliciviridae Norovirus Norwalk virus D arrhea
Fl avi vi ri dae Hepadnavi ri dae Ot hohepadnavi rus

wole@anses B virus Hepatitis B Hepatitis del t ap@i/68G2006/000177

Hepatitis D Hepeviridae Hepevirus Hepatitis E virus
Hepatitis E Herpesviridae Al phaherpesvirinae

Si mpl exvirus Cercopithecine herpesvirus 1 B Virus
Infection Human herpesvirus 1 Herpes sinplex type 1

apigann Methpdsof inagtivatibe s pdolesintigenart yyell hown in the art; any known
Varicellovir 29 WD 2007/081288 .PCT/ . SG2006/.000177.
nﬁgﬁn(%ﬁgef?e PES "ipulgacotw(aéa %%f%eg g be 36 eﬁ?fl BRrEtely for the
tyex of SRtifGLlof inRedsahesRAstetioddeofOHhoiRGAL M hHSeen include for
Human herpesvirus 5 Cytonegal ovirus ( L

CXEHMEN &89 cxfvPROtprEaCtivVEnpATBRAURG S0 PKidiRinE pebatin irBaliation (e.g., UV
X .her pesyi .4 | nfegtion. Rhadi.ngvir . )
it R ESBAET19bEon, v
detietgeut tdealdeent (e.g., treatment with organic solvent tri-N-butyl-phosphate with a
detergent such as Tween 80); polyethylene glycol treatment; pasteurization (heat
treatment); and low pH treatment; mild enzymatic treatment with pepsin or trypsin;
Methylene blue (MB) phototreatment; treatment with Dimethylmethylene blue
(DMMB) and visible light; treatment with S-59, a psoralen derivative and UVA

illumination; and the like.

In a related embodiment of particular interest the antigen may be synthesized by means
of solid phase synthesis, or may be obtained by means of recombinant genetics, or may
be otherwise manufactured artificially so as to imitate the immunogenic properties of a

pathogen.

The antigen may be acellular, capsular; infectious clone, replicon, vectored,

microencapsulated, monovalent, bivalent or multivalent.

In some embodiments, a subject immunogenic composition comprises a polynucleotide
adjuvant, and at least two different antigens, e.g., in some emﬁodiments, a subject
immunogenic composition comprises two antigens, three antigens, four antigens, five

antigens, or more than five antigens.

Polypeptide antigens may be isolated from natural sources using standard methods of
protein purification known in the art, including, but not limited to, liquid
chromatography (e.g., high performance liquid chromatography, fast protein liquid
chromatography, etc.), size exclusion chromatography, gel electrophoresis (including
one-dimensional gel electrophoresis, two-dimensional gel electrophoresis), affinity

chromatography, or other purification technique. One may employ solid phase peptide
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Ebol a- i ke viruses Ebol a virus Ebol a di sease Marburg

henorrhagi ¢ Marburgvirus fever Paranyxoviridae
w@2a00a/0%1288/i i nae Heni pavirus Hendra virus HePdr/8G2006/000177

virus disease Morbillivirus Measles virus Measles

Respi rovirus Human parainfluenza virus 1 Human

parai nfluenza virus Human parainfluenza virus 3 Human

par ai nfl uenza virus Rubul avirus Human parai nfl uenza

sypthgsis techipigues, pareaé sidhuietmaques raos kndwmen thoae af sfillisniaart. See

' Human. par ai nf | uen Vi L.Us S, virus M
J‘éiﬁééé fngF r Slglﬁﬁesggﬁ?%éﬁ A SB{IH?—SIU r‘g{%‘gﬂo&p e &tfito vggfﬁ’éd)(l 994).
Grbiepdlylet spuheBBES B peplRLisRYAIcea thioTER _ﬂ[ee§eglhéﬁa‘i’ la¥ditional of
Human respiratory syncytial virus syncytial disease
aQuyed maenoEnenisy BRiSY i iadaid ohassnbarndugrondng eptide chain. Well-

T Y TS S—
il geptdes, Budomietiiodsi tietude, but are not limited to, for example, e.g., an
expression construct comprising a nucleotide sequence encoding a polypeptide is
introduced into an appropriate host cell (e.g., a eukaryotic host cell grown as a
unicellular entity in in vitro cell culture, e.g., a yeast cell, an insect cell, a mammalian
cell, etc.) or a prokaryotic cell (e.g., grown in in vitro cell culture), generating a
genetically modified host cell; under appropriate culture conditions, the protein is

produced by the genetically modified host cell.

In some embodiments, the antigen is a purified antigen, e.g., from about 25% to 50%
pure, from about 50% to about 75% pure, from about 75% to about 85% pure, from
about 85% to about 90% pure, from about 90% to about 95% pure, from about 95% to
about 98% pure, from about 98% to about 99% pure, or greater than 99% pure.

The antigen may be acellular, capsular, infectious clone, replicon, vectored,

microencapsulated, monovalent, bivalent or multivalent.

The polynucleotide adjuvant composition of the present invention can also be utilized to

enhance the immune response against antigens produced by the use of DNA vaccines

- and/or DNA expressed proteins. The DNA sequences in these vaccines coding for the

antigen can be cither "naked" or contained in a delivery system, such as liposomes.

In one aspect of particular interest the novel vaccine composition may be defined by the

selection of antigen or antigens that are used in combination with the PIKA adjuvant.
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30 V\D 2007/ 081288 PCT/ SG2006/ 000177 Apht hovi rus
Equi ne rhinitis A virus Foot-and-nouth di sease
wo-0or/8mes nout h di sease virus virus Enterovir uBCT/S6z0a6r000177
enterovirus A Hunman coxsacki evirus Human
coxsacki evirus Human enterovirus Hunan enterovirus
Human enterovirus B Enterovirus Human enterovirus
Human coxsacki evi rus Human coxsacki evi rus Human
Ine aho¢inbudintdntrest @atiwular uiterekiyrethe epresmbvinvension muenddes for a

PSSR TSP Bl Bt PSR B0 L B

adfHReR ceﬁﬁk)'bﬁﬁbﬁ ¥SmPALdsOhEWPIRA £iredr® \tbgetter SPith bkiRfigen wherein
nterovirus unclassified Enteroviruses Hunan

examidary\antigensspelude betrare noelimited gpsanti.g@p%th@g axe pf infectious disease

atiti ' L A Vi ir .
oi il i BT, b su R0k i bl 0
ARBSAGHREY I THR RicB@ics Wsgdni@ngmat cal sbrvé bsiaesjuce i matigens, and

rhinovirtus A Human rhi novirus Conmmon col Human
therdiseasdsthas can result following infection of the mucosal membrane.

Table N
Pathogen Taxonomy Disease
Adenoviridae
Mastadenovirus
Human adenovirus A fo F Common cold
Arenaviridae
Old world arenaviruses
Ippy virus
Lassa virus Lassa fever
Lymphocytic
Lymphocytic choriomeningitis virus choriomeningitis disease
Astroviridae
Mamastrovirus
Human astrovirus : Gastroenteritis
Caliciviridae
Norovirus
Norwalk virus Diarrhea
Flaviviridae
Hepadnaviridae
Orthohepadnavirus
Hepatitis B virus Hepatitis B
- Hepatitis delta virus - Hepatitis D
Hepeviridae
Hepevirus
Hepatitis E virus Hepatitis E
Herpesviridae
Alphaherpesvirinae
Simplexvirus
Cercopithecine herpesvirus 1 B Virus Infection
Human herpesvirus 1 Herpes simplex type 1
Human herpesvirus 2 Herpes simplex type 2
Varicellovirus
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Hurman r hi novi rus Common cold uncl assified Rhi

Human rhi novi rus Comron cold Othonyxoviri dae

novi r us

wo pdooengsvi rus A I nfl uenza A virus | nfl uenza PCT/SG2006/000177

| nfl uenzavirus B I nfluenza B virus Influenza
| nfl uenzavirus C Influenza C virus Influenza
Par anyxovi ri dae Paranyxoviri nae Heni pavirus
virus Hendra virus Papill omaviridae 31 WD 200

Hendr a
/ 081288

PCT/ SBre0Bieent 7 Varcdlp 9Ha¥EDi | | omavi rus Human

Chicken pox, Shingels

papaehavimred r us Human papi | | omavi r us

BET GRapbdMasavI I US Human papi [l omavi rus Human

types Hunman paplllonHV|rus Par vovi ri dae Par v
Er yt hFBWA PERSSSGman parvovirus unclassified

papt | H&Mgﬁyér,jeg{,;pus 5uannupap| I'Tomavl rus Hunman Cytomegalovirus (CMV)
P%ummahéfbbg\xrmeuo Harra—papt UllblVI rUs |vupap| FomaviTus
I—I||rmn nanli fa¥a's AV NN N B RS M |

H’chptov TV T O9S IIUIIaII IJG.IJI I T UIIG.VI I UD
uncs ed” Papil | omaviri-dae—Human—papt-ormayrys

Epstein-Barr virus

)Yr#er I nae

ction

Er yRhadowvirysus

Human herpesvirus 8

Herpes

Mononegavirales

Filoviridae

Ebola-like viruses

Ebola virus Ebola disease
Marburg hemorrhagic
Marburgvirus fever

Paramyxoviridae

Paramyxovirinae

Henipavirus

Hendra virus

Hendra virus disease

Morbillivirus

Measles virus

Measles

Respirovirus

Human parainfiuenza virus 1

Human parainfluenza virus

Human parainfluenza virus 3

Human parainfluenza virus

Rubulavirus

Human parainfiuenza virus 2

Human parainfluenza virus

Human parainfluenza virus 4

Human parainfluenza virus

Mumps virus

Mumps

Pneumovirinae

Metapneumovirus

Human metapneumovirus

Human metapneumovirus

Pheumovirus

Human respiratory syncytial virus

Human respiratory
syncytial disease

Nidovirales

Coronaviridae

Coronavirus

Group 2 species

Human coronavirus

Coronovirus

SARS coronavirus

SARS

Torovirus

Human torovirus

Torovirus disease

Picornaviridae
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Hurman eryt hrovi rus Human erythrovirus
Pol yomavi rus Progressive nultifocal
wo ewkesicephal opat hy Poxviri dae Chor dopoxvi ri ne@r/sG2006/000177
Variola virus Smal |l pox Reoviridae
Rotavirus A Diarrhea

Ot hopoxvi rus
Rot avi r us
Rotavirus C D arr hea

Pol yomavi ri dae
JC pol yonmavi rus

Rotavirus B D arr hea
Retroviridae Othoretrovirinae

Deltaretrovirus Prinate T-|ynphotropic virus | Human
TAphtaviphot ropi ¢ Human T-1ynphotropic virus 1 - _virus
Pr T smiteehinfis R yophot r opi ¢ virus 2 Human T-1 ynphotropic

Human

r-Tynphotropic virus 2 virus Prinmate

T- |yrﬁ@$liartdrn€émh@seéébw§ 3 Human T-Iynphotropic Hunan

'ErfteYoViHé'Ul FoptrCT—VvITus S—viTUus Lent TvViTus Pri Te

ant -\ aronn Lh 1 " 4
LT . n(“éwrﬁsA“’uV e ||||U||chl I L,I CIily VI rusTrype 1
and 3. / classified Ret+roviri-dae—32—Wo-2044-081288

PCT/ SGIUBE/ B2

Human enterovirus

Human enterovirus B

Enterovirus

Human coxsackievirus

Human echovirus

Human enterovirus C

Human coxsackievirus

Human enterovirus D

Human enterovirus

Poliovirus

Human poliovirus

Polio

Human enterovirus sp.

unclassified Enteroviruses

Human enterovirus sp.

Hepatovirus

Hepatitis A virus

Parechovirus

Human parechovirus

Human parechovirus

Rhinovirus (common cold viruses)

Human rhinovirus A

Human rhinovirus

Common cold

Human rhinovirus B

Human rhinovirus

Common cold

unclassified Rhinovirus

Human rhinovirus

Common cold

Orthomyxoviridae

influenzavirus A

Influenza A virus

Influenza

Influenzavirus B

influenza B virus

Influenza

Influenzavirus C

influenza C virus

influenza

Paramyxoviridae

Paramyxovirinae

Henipavirus

Hendra virus

Hendra virus

Papillomaviridae
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Foot-and-mouth disease

Hurtan téxShtkievirus

Human enterovirus
Human enterovirus
Human coxsackievirus
Human echovirus

Human coxsackievirus

Human enterovirus

Human enterovirus

Human enterovirus

Hepatitis A virus

Human parechovirus




Ai ds- associ ated retrovirus Human endogenous
Rubi vi rus

retroviruses Togaviridae Al phavirus

woehsrssi rus Rubel | a,

German Measel s Act i nobRCT/8G2086/000177

Acti nobacteria (class) (high GtC G ampositive
bacteria) Acidimcrobidae Actinobacteridae
Actinonycetal es Corynebacteri neae Corynebacteri aceae
Corynebacteri um Corynebacteriumdi ptheriae

1 pht heria

Adiptiapeatiesetiresr i dae Acti nonycet al es

Corynebact eli neae

My c 8lo&e bapflamadesae Mycobact eri um Mycobact eri um

aﬁg@é%agilljyavirus

Viagpa@ehaFs UM absCessus | nfection Mycobacteri

um

auagmya‘pnmmw@sooa(:t eriuam avi um corrpl €X 1 Nnf ect || amnan papillomavirus

l\Alr\n act ard Miecahna

"’MBHM é‘pﬂl&dabn‘dé“ | eprac chl Ubyl l‘ldllb&ﬂ S Disease

lvyuuuuul e-+tm L uUCI L,UI Ubl S

¥ ¢ B papligmdlie < adeac Nocardia

tubg HEm#é'n bb'bﬂlo'?navnrus
I\Inr\ar nll A _ Aot

NOLREPIPMBYYSs  Nocardia farcinica Nocardiosis

U Ao

Nocardia

nov aUND ERIWPYE s

“Human papillomavirus

unclassified Papillomaviridae

Human papillomavirus types

Human papillomavirus

Parvoviridae

Parvovirinae

Erythrovirus

Human parvovirus

unclassified Erythrovirus

Human erythrovirus

Human erythrovirus

Polyomaviridae

Polyomavirus

JC polyomavirus

Progressive multifocal
leukencephalopathy

Poxviridae

Chordopoxvirinae

Orthopoxvirus

Variola virus

Smallpox

Reoviridae

Rotavirus

Rotavirus A

Diarrhea

Rotavirus B

Diarrhea

Rotavirus C

Diarrhea

Retroviridae

Orthoretrovirinae

Deltaretrovirus

Primate T-lymphotropic virus 1

Human T-lymphotropic virus 1

Human T-lymphotropic

virus

Primate T-lymphotropic virus 2

Human T-lymphotropic virus 2

Human T-lymphotropic

virus

Primate T-lymphotropic virus 3

Human T-lymphotropic

Human T-lymphotropic virus 3 virus
Lentivirus
Primate lentivirus group
Human immunodeficiency virus type 1 and 2 Hiv

unclassified Retroviridae




Nocardi a transval ensi s Nocardi osi s

brasiliensis Nocardiosis
WOR@A8H28% | S

Chl anydi ae

Nocar di a
Nocar di a pseudobr as

Chl anydi ae (class) Chlanydial es

iliensis

Chl anmydi ae/ Ver rucom cr obi a gr oupPCT/SG2006/000177

Chl anydi aceae Chlanydia Chlanydia trachomatis

Chl anydi a_Chl anydi a pneunoni ae Pneunpni a Chl anydi a

psittaci Psittacosis 33 WD 2007/081288

PCT/SeP9elr 080177 Chl anydia trachomatis, seravars A,

B, Bamangmdee@®@uieigeeifigsrra  Chl anydophi | a pneunoni ae
Tdgvisgeaonl a Firm cutes (G am positive bacteria) | Bacilli
—Baphdi@l €S Bacilfaceae Bacillus BacilTus cereus

gtRtifuBact tus—anthracts Anthrax LT Steriaceag
Hstpra tstef-a—pnot vt ogenes LSt ert0STS | Rubdlia, German Measels
o Stanhul nenaececnie Mot hi el 1116 Nl ot ant
Achno ﬁa OGPty T 9 G oIve T i o 1T ITNSCoST ot artt
& phvl ococcus aureus _Staphyl ococcus aureus ((MRSA)
S/t\%lrwwqeraé%% @gh G+C Gram-positive batteria) \ 7
Acidimicrobidae
Actinobacteridae
Actinomycetales
Corynebacterineae
Corynebacteriaceae
Corynebacterium
Corynebacterium diptheriae Diphtheria

Actinobacteridae

Actinomycetales

Corynebacterineae

Mycobacteriaceae

Mycobacterium

Mycobacterium abscessus

Mycobacterium abscessus

infection

Mycobacterium avium complex

Mycobacterium abscessus
infection

Mycobacterium leprae

Leprosy/Hansen's Disease

Mycobacterium tuberculosis

Mycobacterium
tuberculosis Infection

Nocardiadeae
Nocardia
Nocardia asteroides Nocardiosis
Nocardia farcinica Nocardiosis
Nocardia nova Nocardiosis
Nocardia transvalensis Nocardiosis
Nocardia brasiliensis Nocardiosis
Nocardia pseudobrasiliensis Nocardiosis
Chlamydiae/Verrucomicrobia group
Chlamydiae
Chlamydiae (class)
Chlamydiales
Chlamydiaceae
Chlamydia
Chlamydia trachomatis Chlamydia
Chlamydia pneumoniae Pneumonia
Chlamydia psittaci Psittacosis
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aur eus( VI SANRSA)
I nfections Lactobacill al es
w8128 ccus Strept ococcal
strept ococcus Scarl et Fever
Meningitis
Clostridia Clostridiales

St aphyl ococcus aureus VI SA and VRSA

St rept ococcaceae

Di seases G oup A PCT/SG2006/000177
Group B streptococcus

Strept ococcus pneunoni ae Pneunoni a

Clostridaceae d ostridium

ClostridiumbotulinumBotulism dostridiumdifficile

Di arrhea Mol | Fiamvésrapreaprenstrdr 2°28" Wy copl as At YPeae
Mycopl asma My cOpdmadorhie poeveenimeni ae . Mycopl asma pREUMRSRAI a
Fidht e QrdnORbsiive BE@@pact erra (purple bacteria and
reERtTves) Atptaproteobacteria Rhl zobi al'es
i _ rucet a Brucetfosis
ABet—a%olf eoebact er+a—Burikhel-dertales—34—Wo-20671081288
PCT/ hﬁ&/ 000177 AlcaligenaceaeBordetella
aa i" S K 9 'I. A\ OT OCv T OoT T 0
Bor det eP'8 pertussis Pertussis
Bacillus cereus group
Bacillus anthracis Anthrax
Listeriaceae
Listeria
Listeria monocviogenes Listeriosis
Staphylococcaceae
Staphylococcus

Methicillin Resistant

Staphylococcus aureus
Staphylococcus aureus (MRSA)
Staphylococcus
aureus(VISA/VRSA)
Staphylococcus aureus VISA and VRSA Infections

Lactobacillales

Streptococcaceae

Streptococcus

Streptococcal Diseases

Group A streptococcus

Scarlet Fever

Group B streptococcus Meningitis
Streptococcus pneumoniae Pneumonia
Clostridia
Clostridiales
Clostridaceae
Clostridium
Clostridium botulinum Botulism
Clostridium difficile Diarrhea
Mollicutes

Mycoplasmatales

Mycoplasmataceae

Mycoplasma

Mycoplasma pneumonia

Mycoplasma pneumoniae
Infection

Proteobacteria (purple bacteria and relatives)

Alphaproteobacteria

Rhizobiales (rhizobacteria)

Brucellaceae

Brucella

Brucellosis

Betaproteobacteria

Burkholderiales
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Bur khol deri aceae Burkhol deri a
conpl ex Burkhol deri a cepaci a
w0 pdog08i286 Bur khol deri a pseudoma
Nei sseri al es Nei sseriaceae Ne
~gonorrhoeae Gonorrhea Nei sseria

neni ngococcus Meningitis

Bur khol deri a cepaci a

[ ei
sseria
meni ngi tidis,

cteral es

Bur khol deri a cepaci a
Mel i oi dOSPGI/SG2006/000177
Nei sseri a

del ta/ epsi | on subdi vi si ons

Epsi | onpr ot eobacteria Canpl oba
Canpyicdsserr aceae Canpyl obact e

r Canpyl obacte

I nf ect iBoretelCanpy| obacter jejuni

Di arr hea

Hel I cobacbrestadaeassisHel 1 obact er

Hel | cobact er

pyl

Berfussis

Het (ﬁaﬁﬁbld@‘éce&y Fort

Intection bam’rapr ot eobact el I a
Ent-et ULB%lkH.oEénladl €S EntrTobacteriaceae Eschericii a
B SERLErY Satonretta—Satnonettosts
moheltatyphi #nfec%:o”,'gnggama%mmm
Shi gel I a Shl eIIa d senterlae Dysentery Shi gel a
fl exneri eé'%\‘:ep Inection
Burkholderla pseudomallei Melioidosis
Neisseriales
Neisseriaceae
Neisseria
Neisseria gonorrhoeae Gonorrhea
Neisseria meningitidis, meningococcus Meningitis

delta/epsilon subdivisions

Epsilonproteobacteria

Camplobacterales

Campylobacteraceae
Campylobacter Campylobacter Infection
Campylobacter jejuni Diarrhea

Helicobacteraceae

Heliobacter

Heliobacter pylori

Helicobacter pylori

Infection

Gammaproteobacteria

Enterobacteriales

Entrobacteriaceae

Escherichia

Escherichia coli

Dysentery

Salmonella

Salmonellosis

Salmonelia typhi

Salmonelia typhi Infection/Typhoid
Shigella
Shigella dysenteriae Dysentery
Shigelia flexneri Diarrhea
Shigella sonnei Shigellosis
Yersinia Yersiniosis
Legionellaies
Coxiellaceae
Coxiella
Coxiella burnetii Q Fever

Legionellaceae

Legionelia

Legionella pneumophila

Legionellosis/Legionnaire's
Disease
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Shi gel | a sonnei
Legi onel | al es Coxi el | aceae
W 0onesi2es Q Fever

Coxi el la
Legi onel | aceae

Shigellosis Yersinia Yersiniosis
Coxi el la
Legi onel | a PCT/SG2006/000177

Legi onel | osi s/ Legi onnaire's Legi onella pneunophil a

D sease 35 WD 2007/081288 PCT/ S&006/ 000177

Legi onel I a pneunophila Pontiac Fever Pasteurellales
Past eurel | aceae Haenophilus Haenophilus ducreyi
Haenophi |5e@nelape@@phia nf ect i on Haenophi | us i nf || G8HEEe"
Haerestpiwlidless | nf | uenzae serotype b Serotype b ((H b)

[ N eckastamliackiseudononadal es Pseudonbnadaceae
HbSUOOﬁQﬁﬁﬁhM&SGUGOHDnaS aeruginosa group Pseydononas

aertgirnosa Pseudononas aerugimnosa 1 nf ectton

Haemophilus ducreyi
Infection

-.uu

V'brlonalﬁémmﬂ@guﬂégnaceae Vibrio Vibrio

yfl cus | r| o—par Ahaocrnal vt cic

H £
pararaeBr-yt+HeuS—11t6

C!-Faén’lf%ghilus influenzae

Vibrio VU| nAaferLo%}Hus InYuenzae serot\{/é{alb ificus Infection Serotype b (Hib) Infection
Pseudomonadales
Pseudomonadaceae
Pseudomonas

Pseudomonas aeruginosa group

Pseudomonas aeruginosa

Pseudomonas aeruginosa

infection

Vibrionales

Vibrionaceae

Vibrio

Vibrio parahaemolyticus

Vibrio parahaemolyticus
Infection

Vibrio vulnificus

Vibrio vuinificus Infection

Vibrio cholerae

Cholera

Spirochaetes

Spirochaetes (class)

Spirochaetales

Leptospiraceae

Leptospira

Leptospirosis

Treponema

Treponema pallidun

Syphilis

Ascomycota (ascomycetes)

Pezizomycotina

Eurotiomycetes

Eurotiales

Trichocomaceae

mitosporic Trichocomaceae

Aspergillus

- Aspergiliosis

Onygenales

Ajellomycetaceae

Ajellomyces

Ajellomyces capsulatus

Histoplasma capsulatum

Histoplasmosis

Blastomycoides dermatitidis

Blastomycosis

mitosporic Onygenales

Coccidiodes

Coccidioidomycosis,

Coccidiodes immitis

Valley fever
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Vi bri o chol erae Chol era Spirochaetes
(class) Spirochaetal es Leptospiraceae Leptospira

wQprospss osis Treponenma Treponema pal | i dun REHBGR86/000177
Asconycota (ascomycetes) Pezi zonycoti na

Spi rochaet es

Eurotionycetes Eurotiales Trichoconaceae
Tri choconaceae Aspergillus Aspergillosis -

m t osporic
Onygenal es

Al el | onycet aceae A el |l onyces

Alell onyces capsul atus

Hi st oplParanesidieiggdsul at um Hi st opl asnosi s Bl ast ofycoi des
der mat | t PerrccBbiges bredifreidsi s ni t ospori ¢ Onygenal es
U&@ﬂb@ﬁﬂﬁ@&meCCldlOIdOﬁyCOSiS Cocci di odes iimmtis
Vatdnehody@ysE 306 WO 20077081288 PCI/ SG20067 000177
“araqHaMwa&k&ga ValaLULLIUIOIGGS brasitiensi s Pneum
ocy-st $9§Spéa?c?$u§° Preunoeystidates—Prneunocystigaceae
Pneumocystis jiroveci PCP Infection
Saccharomycotina
Saccharomycetes

Saccharomycetales

mitosporic Saccharomycetales

Candida

Candida albicans

Candidiasis, Thrush

Basidiomycota (basidiomycetes)

Hymenomycetes

Heterobasidiomycetes

Tremellomycetidae

Tremellales

Tremellaceae

Filobasidiella

Filobasidiella neoformans

Cryptococcus neoformans

Cryptococcosis

Phylum Sarcomastigophora (the protozoa)

Subphylum Mastigophora (the flagellates)

Class Zoomastigophorea

Order Trichomonadida

Dientamoeba fragilis

Dientamoeba fragilis

) Dientamoeba fragilis Infection
Order Diplomonadida
Giardia lamblia (giardiasis) Giardiasis/Giardia
Giardia intestinalis infection
Subphylum Sarcodina (the amoebae)
Superclass Rhizopoda
Class Lobosea
) Order Amoebida -
Entamoeba histolytica
(amoebiasis, amoebic
dysentery)
Entamoeba histolytica Amebiasis

Phylum Apicomplexa

Class Sporozoea

Subclass Coccidia

Order Eucoccidiorida

Suborder Eimeriorina
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Pneunocysti s Pneunocystis jiroveci
Sacchar onycoti na Saccharonycetes
wWOoraeegIass ¢ Sacchar onycet al es Candi da
Candi di asi s, Thrush
Hynenonycet es Het er obasi di onycet es
Trenmel l al es Trenel | aceae

Tr enel |
"Filobasidiella

PCP I nfection
Sacchar onycet al es
Candi daPGi/béG20a6r800177
Basi di onycot a (basi di onycet es)
onyceti dae

Fil obasidiella neof ormans Cryptococcus neof orpans
Cr ypt ococcos gy BRgfi"im Sar conast i gophora (t he
prot ozoa) SubplksydrermtelNast i gophora (the fl agel | at es)

d ass Zoonastigophorea O deporafeli chononadi da

Isospora Infection

“}nentanoeoa m&ags&mamﬂkﬁntanneba Tragllls D ént anpbeba
T agrT1sS—1 IIIELtrbMIbSMdéﬁ{jl Drptonmonadida G ardig tanbli a
(gi ardi asis) GugpflisAsks/ Gardia Gardia inteqtinalis
I nfection Subphylun1 arcodinﬁ)&gggg@gpebae) Toxoplasmosis

__SupeLcLass_RhL;ogoda__GLavv nenﬂ er—Arpabida
Ent anpbeba hi gfr&llyv?/ptos%md"?annphl asi s, anmphl C

Cryptosporidium parvum
(cryptosporidosis)

Cryptosporidium Cryptosporidiosis
Cyclospora cayetanesis

Cyclospora cayetanensis Cyclosporiasis

Phylum Ciliophora (the ciliates)

Class Litostomatea

Order Vestibuliferida

Balantidium coli
Balantidium coli

Balantidium Infection

Phylum Plathyhelminthes (the flatworms)

Class Trematoda

Subclass Digenea (the digenetic trematodes)

Order Echinostomatiformes

Family Fasciolidea

Fasciolopsis buski

Fasciolopsiasis

Order Opisthorchiformes

Family Heterophyidae

Heterophyes heterophyes

Heterophyes Infection

Phylum Nematoda (the roundworms)

Class Rhabditae

Order Strongylida

Family Ancylostomidae

Angiostrongylus cantonensis

Angiostrongyliasis

Order Ascaridida

Ascaris spp. (human and pig roundworms)

Ascaris Infection

Anisakis simplex and Pseudoterranova decipiens

Anisakiasis

Order Spirurida

Suborder Camalianina

Family Dracunculidae

Dracunculus medinensis
(guinea worm, fiery
serpent)

Dracunculus medinensis

Guinea Worm Disease
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dysentery) Entanmpeba histolytica Amebiasis Phylum

Api conpl exa O ass Sporozoea Subclass Coccidia O der
WE®o08i288 or i da Suborder El nmeriorina 37 WO 2000¢D8GR8&000177

PCT/ SG2006/ 000177 Fam ly Eineriina |Isospora belli

| sospora belli Isospora Infection Famly

Sarcocysti dae Toxoplasnma gondii (toxopl asnosi s)

Toxopl asma gondii Toxopl asnmosis Famly
InCrapp enbpdmiatit | ofa padioppr obyerestdithen prgseny mnvention provides for a

t i.dosi . - o .
PR aR P et herdBeg Pl it of 4R ARE f Blshucteotiae
ad AR SBRDbAESS corhtides MACPIK O BB Ant(tbfethe Witleh @lirelantigen that

Litostomatea Order Vestibuliferida Balantidiumcoil
eiBesatheiwistithroegh 2 Baveoseli eirfase Wresein s anbgg) dyfrom a human or

al@{]%i ?li%%’ ré])lgftgagigl tf}hgg Pgﬁlngséﬁgﬁﬁgs), tf&e%%gi?ig%és:gsaﬁoo’ é ?nd mites and

tHeqidenost omat i formes Fami |y Fasci ol i dea

Allergens include but are not limited to environmental aeroallergens; plant pollens such
as ragweed/hayfever; weed pollen allergens; grass pollen allergens; Johnson grass; tree
pollen allergens; ryegrass; arachnid allergens, such as house dust mite allergens (e.g.,
Der p I, Der f 1, etc.); storage mite allergens; Japanese cedar pollen/hay fever; mold
spore allergens; animal allergens (e.g., dog, guinea pig, hamster, gerbil, rat, mouse, etc.,
allergens); food allergens (e.g., allergens of crustaceans; nuts, such as peanuts; citrus
fruits); insect allergens; venoms: (Hymenoptera, yellow jacket, honey bee, wasp, hornet,
fire ant); Other environmental insect allergens from cockroaches, fleas, mosquitoes,
etc.; bacterial allergens such as streptococcal antigens; parasite allergens such as Ascaris
antigen; viral antigens; fungal spores; drug allergens; antibiotics; penicillins and related
compounds; other antibiotics; whole proteins such as hormones (insulin), enzymes
(streptokinase); all drugs and their metabolites capable of acting as incomplete antigens
or haptens; industrial chemicals and metabolites capable of acting as haptens and
functioning as allergens (e.g., the acid anhydrides (such as trimellitic anhydride) and the
isocyanates (such as toluene diisocyanate)); occupational allergens such as flour (e.g.,
allergens causing Baker's asthma), castor bean, coffee bean, and industrial chemicals

described above; flea allergens; and human proteins in non-human animals.

Allergens include but are not limited to cells, cell extracts, proteins, polypeptides,
peptides, polysaccharides, polysaccharide conjugates, peptide and non-peptide mimics
of polysaccharides and other molecules, small molecules, lipids, glycolipids, and

carbohydrates.
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Fasci ol opsi s buski Fasciolopsiasis O der

Qpi st horchi fornmes Fam |y Het erophyi dae Het er ophyes
whedoengnks/es Het er ophyes Infection Phyl um NenetD862006/000177

(the roundworns) C ass Rhabditae Order Strongylida

Fam |y Ancyl ost om dae Angi ostrongyl us cantonensi s

Angi ostrongyiiasis Order Ascaridida Ascaris spp.

(human and pig roundwormns) Ascaris Infection Anisakis

Egampleeof apebifts sattul canimabans plent glcegrns An¢luddbutsirg not limited to

O der [

I3 el e ahe FTR RS En SR e AR s BRimtq); Dapstophagoides
(&.& € MYerm® ﬁgpﬁﬁ%desuf&@ﬂhﬁ pUlPdls nEaiis e(ﬂtﬁhéstlalls)ﬂ eamWssth (Ambrosia
D sease 2007/ 081288 PCT/ SG2006/ 000177. In_an .
agemisfolien ILObﬂmp 4981 deligm pareapresar, Lolempmadfiigrum); Cryptomeria

ent Lon e adj! t
CRASTRGET ABsnl ety PRAKRNSL AR AN s chims
gﬁlﬂin@!isﬁim;t Bemmﬁ%ttﬂlalo\t‘brﬁmﬁw),l Qasrctih €QRbrc(A albd); UDRAt (Olea europa);
together with a allergy. antigen that ters, the _host
Artemgsigh(ATtiomieigs wilediny biatageiey nPllaﬂ@gaﬁ@we}?t% Rfigiia (e

P%hi?tﬁlgﬁg)’fﬁgmghsa Bl BRlie@tih § ? s d;ﬁ ORI £R1L g[@ r%J q;l&%llagé&?fﬁlzrca), Apis

ungi, insects dust an tes an
(¢.ekApisAhtiiflpens);i Cupresses (g, Gureessos sd:mlmrviechst Gupressus arizonica
env ronment al aer | erge pjl ant
SW&%FWP@Q%%TPa %B RN eSﬁ mog%ﬂ%z?im%ms efirginiana,
g%@e%mrﬂvﬂﬁys%ﬁd ngﬁ§1%eruEr eRheif:0 PRijaeN(cd. | ErESAS orientalis);

grass; arachnid allergens, such as house dust mte
Cﬁiatrmsegemgs ((egg Charegcyparis, olibasa)f Periplaneta fe.g.sR mpég@tmmencana),

al | erg panese cedar n/ hay

oS e oSSR s SrinCR R Bk oo e
TR tRumh A¥Et@h); D&tlid (e.g.ﬂbactﬁwglameﬁit&?), ,Festuca (e.g. Festuca elatior);
Poa (e.g. Poapratensis or Poa compressa); Avena (e.g. Avena sativa); Holcus (e.g.

Holcus lanatus); Anthoxanthum (e.g. Anthoxanthum odoratum); Arrhenatherum (e.g.

Arrhenatherum elatius); Agrostis (e.g. Agrostis alba); Phleum (e.g. Phleum pratense);
Phalaris (e.g. Phalaris arundinacea); Paspalum (e.g. Paspalum notatum); Sorghum (e.g.

Sorghum halepensis); and Bromus (e.g. Bromus inermis).

In an embodiment of particular interest, the present invention provides for a
polynucleotide adjuvant composition and method of use where the polynucleotide
adjuvant composition comprises the PIKA adjuvant together with an autoimmune

antigen that enters the host through a mucosal surface.

Additional agents

In some embodiments, a subject immunogenic composition comprises, in addition to a
polynucleotide adjuvant and an antigen, one or more additional agents, e.g.,

immunomodulatory agents, carriers, and the like.
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al l ergens); food allergens (e.g., allergens of

crustaceans; nuts, such as peanuts; citrus fruits);
WO p®2081288 | er gens; venons: (Hymenoptera, yel | oRC)/86286/000177

honey bee, wasp, hornet, 15 fire ant); Oher

envi ronnment al i nsect aIIergens from cockr oaches,

fleas, nosquitoes, etc.; bacterial allergens such as

strept ococcal antigens; par asite allergens such as
IAspaembodiareht gdnpaniculat iaterdsteths; prasarfainveper sproyidgy for an
n%lal o ﬁﬁzcongé%ég ot Icf Bg[egf (r:”tc 1'15{/(3{,11) Ser@?lget It llll%(g%n c composmon

C

(51‘9% AREEghe( IFIRA | juvaMRZ e Sintiget r(ﬁpt\félédzlﬁélsﬁ))gﬁthaf | w1th another
gs and their net abol i t es capabl e of acting.as

1mmumm¢@tldlmu|bgtgn@ﬁ zlgclmlng] apiuEays, Whir §t11,t4b&q: 1mmunomodulat1ng
C?SU‘H@P&% gm fe ab %ﬁ tGARR uﬁnﬂlflmac%fﬂpggingﬁ sl Sminum

ergens
h?dl%iﬁd&l d@ﬁ»u{-w{éﬁ @mms!ibﬁﬁel édnﬁposltﬁmlsly ori dejuldors tdvmprising an

socyanat es (such t ol d
niamau&m% ﬁd?sgﬁﬁl;?%r 32%%%5”3@@ ¢ %ﬂi%/“l%es gAHJ“"a&F ) & Qilyin-water
"% %ng md?i%{i r@% kffl%at vBabteritR’ 186erB888s BFfAnisms;

us ria escrlbe above flea allergens;
hﬁi@dlﬂrﬂwam?r@hdtsel Adjuivantn o amilsies anq:luéalng mgcobhéterige r;g:ll wall

g e L B i, i A
d&%&fﬁf@& c h?élhgﬁ‘ﬁgc ORISR RBhorPEPLpHE aMGniBRIBIAIEPINEE);  haptens;

sacchari des and ot her nol ecul es, small
nﬂﬁoeﬂﬂbefsabsbrh@dd srotejhy ceepopng gnclaﬁmg partiselajed immumonmgulators

et ot of ATt SAROR dnt PP QBT ipggggus human

1 WhunBBdMiord;| MHabRfal Oderbredt Gbldﬁtﬁvaﬁt%eClhllefudmtgo urdrgethylated CpG
o oW ng genuses: Canine (Canis famliaris

) ;
derctratidesh agbgwiesxyruslegtidge (gt o SHBEAY ealigoglgotides) containing

Fel
ug;er{elgﬁqlar(tg(f }SP (ijlmlrljg |tbd‘réh§l’?l eposéq%r %S% 3j @?@%ﬁéblgpnls_lgg ibllalor%egradable
ﬂg&ﬁ%ﬂidﬁ k@dh i Eho@hdl’f(})mr(le@ ,Tmicfosphéresraraida ﬁjoaparviariat)y of polymers
emari a

ternaria altemata); Al nus
syelt b modentic- caeglwaalw( md dﬂ’&%rar%lﬁ??fp haggs &n pollaihydrides);
e . 1
Ig‘%iﬁjé %LQ; %L@ﬁ% LA S?tte( %%ﬁnagﬁr%?@)) gyte Ai(/l‘gﬁ&a}g% @olony Stimulating
Haanecoloatadjde IBA-5 Bt eytald kmget heBardyeniay DaNAxf pnotmnsmen@apsulated
or, Parietaria judaica Bl at t el | l.a
EEFREN ARG IIMER gtlm](llé %Jg c a]g qﬁdlgﬁlém ?Lh‘i%o & S P chgleral toxin
deﬁv% veSURLES U RRIBRE frdtih £ BSohefittih €U BeLAHRN fRrotékin; labile
pf essus macrocarpa); Juni perus (e.g. Juni perus

tosin| habiildetoxind dml‘{mlrvus mrtug$1mtax1a, peU@ﬁSISp'@IKLIS depyatyes:smuramyl
nd Juni per.us. ashel Thuy Thy ent _

‘?EH%PﬁJ&Scy HyANEs, g, ]a‘frme-?i}%%\rl ot op Ont 1(!lePerl 61,12%1% poly

élﬁcagaoxgﬁfdpﬁkmﬁo@ﬁﬁzbﬂ@ﬁ@)lelshmanla elongatlon factor.

_,

When the subject immunogenic composition is administered in conjunction with
another adjuvant, the polynucleotide adjuvant can be administered before and/or after,
and/or simultaneously with the other adjuvant. For example the polynucleotide
adjuvant may be administered with the initial administration of the antigen, followed by

a boost dose of vaccine comprising either or both of the adjuvants. Alternatively the
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Agropyron (e.g. Agropyron repens); Secale (e.g. Secale
cereale); Triticum(e.g. Triticumaestivum; Dactylis
W@ e00g/08DR8tyl is gl omerata); Festuca (e.g. FestRCESG2006/000177
elatior); 15 Poa (e.g. Poapratensis or Poa conpressa);
Avena (e.g. Avena sativa); Holcus (e.g. Holcus
| anat us); Ant hoxant hum (e.g. Anthoxant hum odoratumn;
Arrhenat herumm (e.g. Arrhenatherum el atius); Agrostis
inltal doseAgf vrkine alniinisteréthinay rmxtlidg thenolyonslpetidecaddw)ants but an

. Phal aris .g. Phalaris arundi nacea) .. Pa e.
iR WHSHDET SO e P SR, AR ki sfbscauently
aﬁ?ﬂisﬁl}%%éﬁa&m'& onmus inerms). 20 In an enbodi nment

0

particular interest, the present invention provides
for a polynucleotide adjuvant conposition and net hod
of use ere the.pol ynucl.eot i .ad] it btdd®Anistered
o O B A P MR QR S st
wiH cHREdr otk icoSfnfulabryembReslet ier dxastpld: hilbdgH -8, IL-4, IL-5,
mucosal surface. 25 Additional agents In sone
efbldd],bnlt0s IL-42slbl 2ct i mrunogeni ¢ conposi tion
conprises, in addition to a polynucl eotide adjuvant
and an antigen, one or nore additional agents, e.g.,
i Avelnedesbbaintny lrgeasia inentioe psyvidasdot e ithinkeogedfe adstance
WD 2007/.081288 PCT/ SG2006/ 000177 %3 an ert‘l()J di men% oaf1 suitable
comaprisieg i Pl 1R, R AR TR IRIEH OT SHOSST A0S
c%&%[ar. a‘T‘P% LIP 06 YeChot %m%%let AnOi1- 2Rl wiRd: Rl 8bn, Us Bpid vehicle or
ere the inmunogeni ¢ conposition conprises the Pl KA
aldjitiarhlf, cachleatts, GRAOBAS, lipessinmes, iogleactasial wpetersakivt Hedl vectors,
i.mrunonodul at i. ng substance, _i.ncl udi ng_adj uvant s r .
HEROBRASTSS: i TR OIS |V§€F1H§s’5_1’%lé(8’sefsan8‘g | ie_#nc o SoghE Buoride,
t@ﬁ%eﬂi%t 1At iR9orh 85, viris ke PaftitiesC AP Othiet délivesy @bhisles known in
a n1nJh1 hydr oxi de; oil-in-water enul sions
tleoarposi ti ons or enul sions conprising an inmMmunogenic
subst ances, including Conplete Freund' s Adjuvant; an
oil-in-water enulsion containing dried, heat-killed
THK G GICRO L Tl jub et Cihp HeSdiedog g radsiibisterddn o i mifbgect or may be
Freund's Adjuvant; emulsjons incl diqghgycobgé;erial lox i
adwiinisterer|in conjunetseneith & delivenyssosriex. nkhergithg dgyeay Eppplex 15 2
M, T- 29 i bR ebl Bi foRculdethby &shM€Sn higher
Sﬁﬁ%?HSﬁ%gxﬁﬁ%géﬁgggﬁ%ﬁ%ﬁﬂgﬁgkﬁéAfEicrogig? (MPL) ; £
abfRtyeRiBding b ttiupee il kasheas emiritiecceflr our-fares, ambgromicregsed cellular
Jp?aclile ubgfl tgr%e 2erlltsl. l%yilln%%)l%s Iomﬂeenrg %ch)lm% e?(reg include but are not limited to;
nucleic acid delivery acids associated with: a sterol (e.g. cholesterol), a lipid (e.g.
cationic lipid, virosome or liposome), or a target cell specific binding agent (e.g. a
ligand recognized by a target cell specific receptor). Preferred complexes may be
sufficiently stable in vivo to prevent significant uncoupling prior to internalization by
the target cell. However, the complex may be cleavable under appropriate conditions

within the cell.

In one embodiment of interest, the composition comprising PIKA adjuvant does not

include poly-L-lysine or a derivative thereof.
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Isolated fromthe barck of Quillaja Saponoria for

exanpl e QS21; endogenous human i munonodul at ors;
whawresi2é8 derived adj uvants incl udi ng unmet hyPEr/e6200p®0177

15 di nucl eoti des; ol i godeoxynucl eotides (e.g.,

synt heti c oligonucl eotides) containing unnethylated

CpG di nucl eoti des; |iposones (e.qg., |iposones

conpri sing bi odegradable materials such as
Kidgosphol i pids); (e.g., mcrospheres made froma

vari et f..pol rs such_as.polyl.actic-¢co- I .
I geriaty SubogentSoRS St p BN AR st iy ifimunogente
célﬁ%&fitlidik' N2 cerBRE | dnibéirk@dtietheeinteRidnn prdvidd3 U dgy cemprising a

Mohocyt e- Col ony Stinulating 20 Factor; NMontanide
polgmuddotidéeminyiant andmpeanti BerBeya#pte; ompatinsot ei ns;

encapsul ated antigens; and i mune stinul ati ng

conpl exes (1 SCOM s) ; cholera toxin, choleral toxin
T BértAf@ binkB8im eaey) Hedino&tiondeosideofor n; kiesahpisingile wdyrucleotide

heat-labile enterotoxin;, labile toxin, labile toxin
adjoyintang ge INMyBPEAIGFANRBRAN, pertussis toxin

derivatives; muranyl dipeptide derivatives; seppic

series of nontanide adjuvants; poly- 25 _
16 h (€lateh @bodinvginehe knveptias proaites doraankit keinptisiagite polynucleotide

el ongation factor. \Wen the aub%ect I nmunogeni.c bstance is an
a@)@f‘fﬁ‘%si“%q &R imunuRageRiC sqEmRAyef Wheh; hi Wify substanc
JABgther adjuvant, the polynucleotide adjuvant can be

a ni stered before and/or after, and/or

simul taneously with the other adjuvant. For exanple

t he pol ynycl eoti de, 30 .adj uvant maybe adm nj stere it .
18 igmp P A i PSP B Ges Rataivet Jup ipfealofon in o
sferil0 ARficd ‘?§g, ofqu¥ai§ | FOAEIAHPH,| $hee et Remubitionoishstefile, and is

the adjuvants. Alternatively the 41 WO 2007/081288
PRETIASGRGOB¢rTe 0am7inet, pistarde vigh 98 asterilavEinge

adm ni stered may exclude the pol ynucl eoti de adjuvants

but an i nmunogeni ¢ substance conprising the
IR AofdU e BOdihdatsad) sibpsat kit canifidees uenitjyot iamhminvigstier @aposition
to the patient. 5 In certain enbodi nents the subject .
formulasd cfer dnieeligiosile | somenabediments 3 SLisch kit gepprises a subject
i i i 60; Stebiidhighar | i ithin a sterile
i8R, hpRlitph A7 Sl )R rtTRlogel Bukiatd witin o sto
sytindd®, and_alheddie. a Inetamednioldbokmend subjectpkiésemmprises a subject

RN R N Y T
sgl{%}ec‘ ggs%?,%ﬁ%ﬁleﬁlﬁ'iﬁﬁﬁ‘ a3l AR R ge CAldrd RiedleThe carrier

or exanple an oil-and-water emulsion, a lipid
vehicle or alum numsalt, cochleates, |SCOMVs,

| i posones, .live bacterial, vectors, live, vir r "
i PR BREP U, & Seh o YR as Uiy Shbflnobgf Tolposicon
lérblg}ﬂﬁzed_s’% Hh foldtDE ic8tainet; r ASHRBMIGInEt adthprisiig ostariediquid for
I'Tus |like particles, and other delivery vehicles )
fecanatittition of the lyophilized composition. In some embodiments, the kit further

comprises instructions for reconstitution of the Iyophilized composition.
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15 the art. The pol ynucl eoti de adj uvant may be
directly admnistered to the subject or nay be
wa@eivrsesered in conjunction with a delivery ceepbe2006/000177
Where the delivery conplex is a substance associ ated
with a targeting neans e.g. a nolecule that results in
hi gher 20 affinity binding to target cell such as
dendritic cell surfaces and/or increased cellular
InWgoireekem timydiinauity atsubﬁb’d lgt caBupuinsk es immugesnie PWE%W%@%@ulated
i ncl ude but are n [im.t ucle| YA
fog ¢ jad@inisaRHiqn, ¢ Bt t hva%n fyer (1)3|’asa(1 Oralﬁlo @h@g&%k lﬁﬁéiatlon)’
%ﬁhﬁh&’il&ﬁy,g topl@a@lty' PifondrPl Souldtly Qﬁ&f@ls@émialllpoaﬁ‘raﬂ aptpropnate
target cel'l specific bi'nding agent (e.g._ a._ ligand
delpeggdiviedobyxanplerigealere &npoglgw plicgtareihe ke,
Preferred conpl exes may be 25 sufficiently stable in
vivo to prevent significant uncoupling prior to

Al é?ﬂofercf‘ Rltiig abmeenthodith&iets vall Gathes eﬁdludd—bmﬁm&rons tfbreuse, including

qﬁﬁex may be cl eavabl e under a grlate condltlo% di ¢
e:gi, tdoisaget draows pnd dasags dIeaBRAT e MSTHENN§ALF &4 SOmE | bodIments

0 on. c Si t t ted material
PFB%HJ%{S’C%% P)n %@pﬁﬂé | nl{e{gogﬁérh@%lgﬁl%éﬁtlgvggﬁﬁgt}(g% are z)gm V?D materia
pRRAEI0A12 §8clda@' /irﬁ%OOE/s@L&@Jbﬂg caiKiatss Henprogidediin other media, e.g.,

enbodi nents, . the |nvent|on provides a kit conmprisin

ebe%?@eztllx M%@bﬁ? analeg fEe ¢-BofD $h ABEPLEPH a0 aildio’tape, a
cSHB%é'd figithl VorlRICRUE AR Micldes a kit compri sing a
ynuc éo éjuvant ’and an antigen in separate
fornulatlons 5 In certain enbodi nents, the invention
rovides for a kit conprising the polynucleotide
BSand an i nmunogeni ¢ conpound. In a rel ated
gﬁﬂgétrfﬁﬂﬁun Qxﬁc'c@i’rﬁﬁ%ﬂtl@ﬂ iP pRAdtRSInf &y f Kivbriety of formulations.
rising the polynucleotide 10 adjuvant and an
Fomexanmgle,d mbwmpnmmom eomppsitionrambRePlicpatst B8 A fectable, dry
n some, t t
pegiiprieBt atERR; L SHRIR SRR s, PHBREE sikbdusion, cream,
eﬁhﬁsﬁbﬁ Qablef) Wil dragé, camlb?@és)syfm whlarworﬂn sm&'r anbhfhments a

fornmulation'is sterile, and is rowagggl deli
ssbjeet immenngesic serpogition i forgulpfed) or Bucgsag fehtyors %.g. delivery via

§1¥a§:{1}g :quilg?ﬁu{r{gg@%%g%o n%%/stra& %ﬁﬁ” (‘l.f‘éiltvezﬁiI tre&%él‘ﬁe@? vaginal

sition fornul'ated fo
deﬁiva@; £t0NThd prepaatioe obfatinniarivss oba dedjed cmnmnpgemc composition is

@pgr.g{li/ Zi%?qr%gﬁ gr? f g,%%q}p ga(m%tqglb g}ﬁ géﬁmgg/p 8\,\#]10 in eg nls,ta\é’r% Saunders

Company; 4th edition 2003. Suitable formulations are also described in, e.g., A.

Gennaro (2000) “Remington: The Science and Practice of Pharmacy,” 20" edition,
Lippincott, Williams, & Wilkins; Pharmaceutical Dosage Forms and Drug Delivery
Systems (1999) H.C. Ansel et al., eds., 7% ed., Lippincott, Williams, & Wilkins; and
Handbook of Pharmaceutical Excipients (2000) A.H. Kibbe et al., eds., 3 ed. Amer.

Pharmaceutical Assoc.

A subject immunogenic composition may be microencapsulated, encochleated, coated
onto microscopic gold partiles, contained in liposomes, nebulized aerosols, pellets for

implantation into the skin, or dried onto a sharp object to be scratched into the skin.
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20 syringe; and a needle. In sone enbodi nents, a
subj ect kit conprises a subject imunogenic
w@oposi2ed on in a sterile liquid fornmul ati on | PCEHSGMI06/000177
dosage amount (e.g., a single dose), contained within
a sterile syringe; and a needle. In sone enbodi nents,
a subject kit conprises a subject immunogenic
conposition, 25 lyophilized and in a sterile
contai ner; and a container conprising a sterile liquid

Ik o et S S et 2Rt ShShE ARSI bdiRBred! dlone or
m' J&ﬁ Wbl QIR afcﬁsrpefs?&f)%idrﬁ Ul é@)ﬁld)efmlidalﬁnbr)'t@ﬂ’fel digpeedon system is

osition. 30 43 WD 2007/ 081288 PCT/ SG2006/ 000177
sellew:tesio e the dgnept @nalsmg) j @c for jegarplp pagemglcular complexes,

nmunogeni ¢ co 05| t mi aldqOoRyst
nqllgg@pg}l}%% m\}g&pﬁgﬁs nasa rH.leKgrb g?l?dyg}((’)slrtennq{'| d]ﬂi hﬁf b Systems
optivhdilpncRidk oil- 1ﬁ{3\i'zi’taﬂ'@hlh1§1@hé,ymcélw; matedymicglidsrop ﬂlupogqmes
ocularly or transdermally and an appropriate delivery
device for exanple, inhaler, suppository, applicator
I certf S elnlﬂth) mé 6 4 EL?A ggt mhhﬁn nﬁ%@nﬁdmﬁgl' H@rﬁf)ﬁsﬂi\g lthe PIKA
T G € ins Huctlons or use, including e.g.
adjﬁﬁaaﬁes mrmel rﬁdsm ahd ptlasegeutically aeceptable sdlwsan, wduéhomey routinely
are in_sone enbodi nents rinted di.rectly o

coniaipt Wélﬁrrws%‘f Tty GERFBRE e Gy iegbiietng  agents,

pr@ér@ %ggy AlRd &s,p a&ﬁ@%‘té N&RII toptﬂoﬁ&ﬂ}l‘ Ugthe® Nfherapeutic
can a so b OVId In othér nedia, e.g., 10

iggraiiénto Hl“lmad:dnypqsttlam gy edntgn addiawcﬁgfof gxzmlplg ¢jsintegrpangg, binders,

audi o casset an a

cAiEEgP STl SRR bSeiniS e i oMPinefl AipluBiizess and the
1;gubj ect i munogeni ¢ conposition is provided in any of

a variety of fornulations. 15 For exanple, a subject
|nnunogen|c conp05|t|on may be prepared as an

n gt:a.:’lt&gbl ¥tﬁ Ssgfge{:t u;ulug(%%e% éJthlggOSl{l&{ CS@H&BE: the PIKA

aﬁiﬁ%.r&' i®BdmirafbRl in s nkat ¢ ag ﬁethecfanﬁ vif @, phgerhacestjcally agrceptable
urry. In sone enbodi nents, a subject immunogenic
Sd@np05|t|on is formulated for mucosal delivery: e.g.,
delivery via inhalation, delivery via the respiratory
tract, oral delivery, rectal delivery, vaginal 20

16l ebdrieet YemiRidgmenftiie tinr epikrAat ad;mwaof dopmusitioni end @f immunogenic

desi red i nmunogen i ti IS eneral
Cﬁ@ﬁ’@?m%&(’mﬁnvggctkﬁ é)(i%gpgg B)ﬁngggﬁ-ﬂi ec)9m %tl’rkay be freeze-
Ied? Phlyl‘%gﬂl) f%w?geéﬁn sﬁg BYd stdtdpeanliatdofid {303 he freeze-dried

ations are a so described in, e.g., A
Iﬁahmhm@m@@ﬁ@@ﬂn&&@nﬂa@ﬂdﬁ@amhe Sci ence and Practice of
Pharmacy, " 20th edition,

In one aspect of particular interest, the invention provides for an adjuvant composition
or immunogenic composition wherein the immunogenic composition, or the adjuvant
composition contained in the immunogenic composition, is in a solid or liquid form or

in solution or in suspension.
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Li ppi ncott, WIllianms, & WIkins;_ Pharnmaceutica
Dosage Fornms and Drug Delivery 25 Systens (1999) H. C
waoemehsiess al ., eds., 7th ed., Lippincott, WII|PeIgG2086/000177
W ki ns; and Handbook of Pharnaceutical Excipients
(2000) A-H Kibbe et al., eds., 3rd ed. Amer.
Phar maceuti cal Assoc. A subject imrmunogenic
conmposition may be m croencapsul at ed, encochl eat ed,
Fc_ﬁQﬁTrQﬂeraB dministratipie o st @gieoug shhittipas for lesampleoHieasolitipn should
in liposopes, .nebulized 0spl s Llets. f : o
bg ﬁﬂtf’é’%{ if"%g‘i‘?dilﬁtnﬁc?sﬁ%"y s%%ﬁ,{heoﬁqlﬂgidé@le%tn Bt gglgdheé?dp isotonic with
su%gbi@ salife RE gﬁfc’b% chRde Bﬁlttti@ultah Qqedoul sokfioMOare especially suitable
)07/ 081288 PCT/ SG2006/ 000177 In a further embodi nent
foir lhatrwbpes: end intaperdionad adubrishricn. fayhip cogreqipa, gigric aqueous
al.one .or in conjuncti. .t L.sphershan: t
g S8 e FPOIVRE " s o b SRENANTHR £l fidht of he
plel @M dib@o @& UBx &BpISHS injogionl nfedia evhdetplcen be used in the present
~macronol ecul ar conpl exes, 5 nanocapsul es, :
invieotios itelide 9, buffes deith, aE WithentadisReIEine @g&nts grd/oy prssgrvatives, and
ed. SV . t] | y,4 I bl ; i
o Q) SHTEETiL PRILAP B deyli ipad b o iy Biide, and o miture
te@dofai N enbodi ments a subj ect inmunogeni ¢ conposition
conprising the PIMA adjuvant is in the formof a
pharmaceutical Iy acceptabl e sol ution, which may
A Q%E&el m eﬁﬁna(ﬁhﬁos@m{ RRgeHt sk&at | mReaefita¥eeformulated in
concentrations of salt, buffering agents,
slmoe@cefozlm}simﬁahle canmatose] edrowmistiation., Sadh domrs Hotnyerile and non-
optional ]y ather therapeuti Lngredi.ent s. 1 :
Sl G0t Pt XA EE Sduntiesr VO By Sl it drops, emulsions,
S éy%hﬁ&?sgr&ﬁ{tié; cRiaBe stipposit@Atd, Ngelagedpstles Sinelullinggsoft capsules,
adents, | ubricants, flavorings, sweeteners or )
spabsbiihhalents aetbsole powdess, I8blpts, cercoaleh &SI mBifrecapsules,
a subj ect .i mrun nic c i b | si h
ST PR Cotegs S e PPy SAEREL BB idMes. Ay
h&H Rh@fer al Y O8RS Whele Ak spliag, cep phddphatesalffered Galime, stabilizers,
certai n enbodi nents, the PIKA adjuvant co ositLoQ %pd
paopdilentsragaserd in 2 @elelB SARSUSOTAGRIT PP PhEccTpbich aids mucosal
adj. uvant a [ L c. CORRA Z8r {HaY 4
aPPi)’?)%]ﬁlnl c?rzééh )s%or&%g%rglrﬁ erm ?{B gbl [ t@ﬁ%i ggﬁ?t glr g%em?ﬁlog of the
pr@leht ifvention Taes Guiesitesdlubdity mrepdrtes o weoim theomethpde of the
skilled in the art. 25 In one aspect of particular
IF%ﬁEU@S@ﬁ“Whe i nvention provides for an adjuvant
composi tion or inmunogenic conposition wherein the
i mrunogeni ¢ conposition, or the adjuvant conposition
A sutijedt imehiinogériie compoesitbgemiay be adpinisteied io ap énmﬁidaal by means of

solid or liqujd for . . . .
a pharmaceutlcal%eilvery %ys%rg "for the inhalation route (oral, intratracheal, intranasal).

Thus, a subject immunogenic composition may be formulated in a form suitable for
administration by inhalation. The pharmaceutical delivery system is one that is suitable
for respiratory therapy by topical administration of a subject bacterial composition to
mucosal linings of the bronchi. This invention can utilize a system that depends on the
power of a compressed gas to expel the bacteria from a container. An aerosol or
pressurized package can be employed for this purpose. Thus, in some embodiments, a

subject immunogenic composition is formulated for delivery to a respiratory tissue, €.g.,
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in solution or in suspension. 30 45 WD 2007/081288

PCT/ S&006/ 000177 For parenteral adm nistration in an
wa@oweosrssol uti on, for exanple, the sol ution sPEUEGE2006/@€00177

suitably buffered if necessary and the |iquid diluent

first rendered isotonic with sufficient saline or

gl ucose. These particul ar agueous sol utions are

especially suitable for intravenous and ] L
byl Hiiliagni t ohe adomed rinbiodineats, oa. subject hingmueegsatst icomposition 18

sterile aqueous 5 di a which can be enployed wll be
aemewdttecf%aél%ﬂmsgii Il inthe art in light of the

present disclosure. Exenplary injection nedia which

can be used in the present invention include a buffer
Asviaged Terein thi cerm ‘esqsel s Heedaigaltt eonyprfiamal sense as referring to very

reservati ves d edibl i i ner gl kverg

] PSS SIS 2 hon Rl yibl Rl i of
the?aP&M{ceapplibﬁfcﬁlof Whf aAhatiic@aticdl retasolgis rintpledpioghisiiovention,

w Tl in Some enbodi nents be fornulateqﬁin E%ﬁec'ﬁfic ded
thi eeresolswintadtsl the fBmUANEIAGPOTBRRT AN Phigh ¢n bealizselved; fispended,

bot terile - i ' def i
o eE 5 ks P! AP B AR i cnbodimans.
sudfjadt SRS ogense SPAPSIiRdSis frmulatel, with eafieid carrier and a propellant.

suppositories, gels, capsules includi. soft. ca sud ©S4r semi-
Theheippelyash RS PE: OherBUEIOE; SRS ST it or
sogﬁakge%a}c??ghet Hertiofd LARFHCH, the pPReS! 1iFeh@Sn 4 GRfended for

agees, syrups, slurries, "‘enemas, granules, or
adipinévngesn adifine, soléd partiakes iozrasdiguid enists esda the easpiaafory tract of a

sal i ne, or phosphate huffered saline tabi Li .
sessoneants enesotepes KEias pR g FHER oA S be utilized.
E%rﬁglgg AP SHtBIOPropSFnY intfide i £8 nBUEESM to,dFtdcaronor other

or any In

such carrier whi ch the conpounds used ig the |
suttsbteoghsofln ttec#0 of thesprassutipgdesarpend, the dasaggiunignay be determined

sol ubi.lit r rties for [.p the nethods of the
bgpgg@hp%?ﬁ@@ﬁ??ﬁﬂ?ﬁﬁaga ?E@?E?Hﬁ%nogenic conposi tion

may be admi nistered to an individual by neans of a

phar maceutical delivery system for é(ge i nhgl tio loved i
Thergtaae ¢evieeal diffeventdypesch dnfialationrpethodolpgies wiigh-gap de empployed in
subj ect I. ogenl ¢ :cONposit - Fosemd adBpbditlor can b
Pt IR PRt o, byl@ﬁlﬁalgéat i on. h_é c.am )
f&lﬁﬁﬂf ﬁe@e@tﬁatﬁaﬁll}d t&t]récv dfffer?tsuypmt  bf lfmmmdlq;tMS fos :r_élalattla?l efirst, a

or respiratary erapy by i cal .admini stratiaon
seRjBtdBIMURQSEHE F‘ampe%“h%}b%%‘?eoﬁ%gfl ateﬂﬁ‘é‘&%gﬂw \S"?lﬁ?% B%mgP“’%C“ams'

S&Qﬁ fgggﬁlgﬁéns y geﬂepéiﬁin%éllﬁ{hiﬁé}@d Wy lcbgfenBioBd St tdedt inhalers
epends on the ower “of a conpressed gas to _expel the .
(bAItsr Hawlerarmcanventiomal MIPT's gan bemodifiedge as to increase the ability to

obtain repeatable dosing by utilizing technology which measures the inspiratory volume

and flow rate of the subject as discussed within U.S. Patents 5,404,871 and 5,542,410.

Alternatively, a subject immunogenic composition can be formulated in aqueous or
ethanolic solutions and delivered by conventional nebulizers. In some embodiments,
such solution formulations are acrosolized using devices and systems such as disclosed

within U.S. Patent 5,497,763; 5,544,646; 5,718,222; and 5,660,166.
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30 pressurized package can be enployed for this
pur pose. Thus, in sonme enbodi nents, a subject
WO pavaggesi c conposition is formul ated for del PUESG2006000177
a respiratory tissue, e.g., 46 W 2007/081288
PCT/ S&G2006/ 000177 by inhal ation. In sonme enbodi nents,
a subj ect i nmmunogenic conposition is aerosolized to
create an aerosol. As used herein, the term "aerosol"
Fhlshamerb iansubfect Gompengénie abmpesigen gan beﬁ"@mulatgd tigfo\dsy ypowder

k@ﬁp%h?gﬁggqmgl I part s ﬁlglrgs gre, {iebc’%fs}/mgly inhaling the dry

Bvbgé'raﬁ?ﬁmlaﬁoﬁpﬂ{dr C@éétﬁ{g aﬁNzl@de)s@l Phar sRdkeUbdveddr. a’Eédhﬁ@]logy for
|s enployed in this invention, the aerosol_conta

cariygng mphrm@e&dascmhﬁﬂpmhmllbﬁ Pajpnt Si 832 0158d &]. §s]%ﬁt%é 740,794,

| sified t f f
FRORES el LR o Bt Myl LS, msal aros,
28891 6Hmu1 ABHROGRNLE likenposi tion is fornulated with a

fluid carrier and a propellant. 10 The aerosol can be
in the formof a solution, suspension, enulsion,

T%Q\Q?%Ent Blemtfd ?pro%{ag% d ga %@rf@lt ﬁs%rig dgﬁ?&%}ﬁfg 8 s@Pd ¥ &flnogenic

resent 1 nven nten
caﬂpbm@i {6 aoRiraayforrespimtiry dapasrftancindyidral.adn perpualda package
msts via the respirato tract of a ect
svw&foafdebvwéwmwa%ﬁ% CnErssF R el owable
f&%{gﬂ euts% dpt€ Sor dEc’ﬁQQBIl &5 tRE &&ﬂlfaﬁg}kletr%to(éeé | agyt %nhalauon),

ut are not limted to, hydfocarbons of other
pbBmacikotidy =ljgast ad dueschbed:memndtmeanpgers sl jopegdembodiments, the

0sol, the dasa Y
PBSSE b dSed A5 e B0 SR o o g e
feinfulfey fhdla gHopdiRent types of inhalation
net hodol ogi es whi ch can be enployed in connection

MAth the present |nvent|on A subj ect i mrunogeni c

b |
RS Pip SRy BES «3foieg R TLett SmpbrfRT}Calalql £ sustined
r@lezﬁs‘ébfo@l@lhlaltlﬂm@@%lc@nt%ll'@oﬁildabé) ford@ulativm)f oF o Ieaztmpile in some

with I ow boiling point propellants. Suc Iatlo
earbedge%? af vlbmh m@v@geawbyoebmfé?ﬁ il n&fmﬁl sssgﬂets or

IS i) il Ly SO RUEOkAROANY M/ debof Rlledfons or as

soas to 1 ncrease the a to
inpp@at abbechd emplgtsbyvilit gdenezal]yg etn@l:dyn drlnogy imleitc materials such as

e BB e O RO, JEiGealr dPoh o A ey b aBng ghicioppcapsule
Aftced of4: dibfbet i ﬁ[)é@ﬁé ¥6tnposiflord HoIRsdegtAAMBOM AN Ers such as

conposition can be fofnmul ated i n aqueous or ethanolic
;m@lamlde;wlmybodﬁdb | Emmplebyf othey emabdm hiodegradabile pplymersinclude

pc? 8@@?@%8%% fpﬁy(@é\}’% a]# 03 %ﬂ@u g‘at qunt ond'afe also prepared

Hg,’ ﬁgﬁ% thé Qo b&ikiBn bh ﬁpoﬁﬁﬁ@n& él&&&mﬂﬁﬁns Sihiehtare4dmpatible
, 718 and 660, 166. 47
with body tissue. Dehvery 'release systems also include the following examples:

polymer based systems, microcapsules, lipids, hydrogel release systems, sylastic
systems, peptide systems, peptide based systems, wax coatings, compressed tablets,
partially fused implants, Other forms of sustained release are known by those skilled in

the art.
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WO 2007/ 081288 PCT/ S&006/ 000177 Furthernore, a
subj ect i mrunogeni ¢ conposition can be fornulated into
waleop7ogmeeier fornul ati ons. Such fornul ati ons cREIT/B&2006/000177
adm ni stered by sinply inhaling the dry powder
formul ation after creating an aerosol m st of the
powder. Technol ogy for carrying such out is described
within U S Patent 5,775,320 and U. S. Patent
F&, 30, deldery5 aForbiedt dtinom®genict ephmsition Will fianwms embodiments

1ng]g1;1n5 géfén%wlgﬂg %h gnega% elia‘illafh | uﬁébslé fﬁ%%%lsofjub?f §Oat1ng material
1n'cﬁ\b{l§ r}{?"d%k[muo%‘ﬂ %?e‘@hﬂcé?ﬁl%%@%e‘fa% stbfhaten (I@EMOH)L hgd@xypropyl

ogeni C q&;SItIOH into an airwa

meélsfblqeﬁulosw phthatate dHP cellnlesalacetrls pRthalatn )(/CéP)a polyvinyl
kage i\t ab ry int t
oithal dependay: BREaal slF B hol ae a 11 onabie

fornul ation suitable for delivery to the respiratory

tract (e.g., by inhalation ol ynuc) eoti d
Aadjngveonlimgingesrenpie @f a%b%vgéb ea‘PFéP mm%tﬁogeﬁ “Shec% grunogenic
erbodt et s ndQS R chidid! Rbipients and
SRV B e AR ok, CELEIARTRLAME Apicts o
coRETHtA A @ntetit Roiny a@éd:s]cﬁbéd inT3.SL Hatﬁmrléo emdigRate rist’ example,
a subj ect immunogeni c_conpositi olgz is formul ated as risin
a Sulbieel IHERINOZENE SOBPPBHAR Y ASHOLEZ e, 3tk GP Pgre Comprising

pﬂ%%gaﬁlcgﬁi %&é}ttéb‘?@)exmg%tse%@@}n?’an' &&ti%8 Ment-coated core; a sub-

subj ect "I nminogeni ¢ conposition is
chaing lapéred alpph@i tethleetctive mgentydobted eoze, aridch rﬁpth&mc@@lted with an

i nt.ranmuscul or._.subcut aneou
e et 2 TR SHRGHLY A SSE bRl SRR paceve
Fﬁ?&ﬁkn’t %ﬁéh gt 1§Etb§é Sa Sfbh, amankitdld @Gdlﬁﬂlabh@oﬁﬁhyﬂﬁﬂ $:ellulose

ectabl’'e depot forms are ‘made byformn

sudmmc&kmhigla/ub]@te ﬁmimmc(élg},org?fe notgsfije @hlqnﬁpﬁimg@gmscsalts of alginic

Egn%?‘glﬁtl?lggml g,y% ! %gagc? & t@a%t¥ gﬁg{% ‘F}flel‘;i"&sclzjelltulcge glycerin,
@Wﬂﬁhﬁtd &Qﬂulﬂyl&:ltr:ﬁel pt()pa:ntyh okatiate Yitasid calcium

IOOI y nhy Depot i nj ect abl e fornu ons ar
phpsphatsy élpbaséd ulByP]é(ﬁPh%tﬁappﬁ@lufrh éulg%ﬁp%?qdegﬂiq, d castor oil.

éblbtgglseoso e Ps in ﬁ gﬁfwu@s'%%n{’w' SRl stﬁ&‘i‘i@@t%'lm:lﬁde \Mktati-metals

ry rel ease systens al so 1 ncl ude

ah@| ilﬁdﬂrfégeﬁ‘ﬁﬁmkﬂﬁ basmloﬁ@bsﬂmdmstm ac1d salts and organic
m crocapsul es,

{JIdS drogel rel eas lasti d
agrypgsst]‘}@ sub S%)@‘é% VBRI es fug g]hjgmrep%fe eﬁg% dplas icizer, an
a%ya%{lg %&1(9 agnﬁﬂ)?e AP IRE B S hR M Phdo talcPREAAAid, stearate,

use forms of sustained rel ease are
Sodimwn sh:ylryﬂ Pfumeretkégl ¢liyestyl hehed@tef freolinr tand 4groafd  Suitable adhesives
11’21(911015é Ogc])'lzygl%y Cg}/lr?o o%g/ (%8%77 gelatin, hydroxyethyl cellulose (HEC),
hydroxypropyl cellulose (HPC), hydroxypropyl methyl cellulose (HPMC), vinyl acetate
(VA), polyvinyl alcohol (PVA), methyl cellulose (MC), ethyl cellulose (EC),
hydroxypropyl methyl cellulose phthalate (HPMCP), cellulose acetate phthalates
(CAP), xanthan gum, alginic acid, salts of alginic acid, Budragit™, copolymer of
methyl acrylic acid/methyl methacrylate with polyvinyl acetate phthalate (PVAP).
Suitable plasticizers include glycerin, polyethylene glycol, triethyl citrate, tributyl

citrate, propanyl triacetate and castor oil. Suitable enteric-soluble coating material
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For oral delivery, a subject inmmnogenic conposition

will in some enbodi nents include an enteric-soluble
w@omrisigssrat eri al . Suitabl e enteric-sol ubl e cor€T/f#G2006/000177

mat eri al include hydroxypropyl nethylcellul ose

acetate succi nate (HPMCAS), hydroxypropyl nethyl

cel l ul ose phthal ate (HPMCP), cellul ose acetate

pht hal ate (CAP), polyvinyl 5 phthalic acetate (PVPA),
inBlude agittoRpropyt netieldclolospacente suspinaten{HEMEAS) ahiprexypropyl

byl B o S RPD i

IR REGHY (P& A )R GAREEM smdahellaccoat ed with an enteric
pcoatcing, ég degcribe%'in U S. Patent No. 6, 346, 269.

For exanple, 10 a subject inmunogenic conposition and
a abi ] Lzer.are coat | SL Qi d
S oL SRS L et B FRORI it ool
Wikt e oROREt followingdl miRfepramilaulseecoat,i IigS.| Bytent No. 6,458,398);
appli'ed to the active agent-coaﬁed cgfe, %@? [sbIHen dabl
biodegradnblg thacpmersn{e; ce-g:oaItJiSpg #egfe - Tﬁﬁ d D; “biodegradable
oy ¢ | ©7.36); biodegradabl
h%%ﬂ%eé% gre] ’Sé'g'tl?%ﬂggh @giammj 1988} BYonld18541k 827-36); biodegradable

ct ose, starch, nannltpl, sodi um
padcineccy vedtbnsl (el leig.,04ES. Pateno dNomSst3453G1h); g bipebscgeable lactone

ot L8 B TS A S TR PRl e .
ag! dp tﬁ:ﬁteaﬁ@? eP,69§ GHe- ChYipdsal TédnRotesickul BRS; @l ysdyilattide-co-

i
pol yethyl ene glycol, triethyl citrafe, trlbug¥l
glyicblidxt/salygthylpae glycbt black tcapelymgt fisesi €-goal & dgfent No. 6,630,155;

phosphate, .tribasic sodi um phosphate, _cal ¢ f
AR NGBS, B & ASREI R, OB SEpYBTL ' fimer and
pbﬁ@l&ieg%? RANEOK DN SIbYIBRH Sgefiudibpdiied witliai the pelysdrsdeyde., U.S.
a

ali-metals 20 and al kaline earth netals, bases of
Ppteots Nha6.829.40 1. AlkgamescCeniralled AThetpapiérso fgan pad mHgRosRbsTes (see,

Th up-.coati [ i one or nore of an
eﬁdﬁégig@?mjﬁ%pgg#ﬁggzg&gggﬁdéggk anti-tacki ness agent.
Suitabl e anti-tacki ness agents include talc, stearic

acid, stearate, sodium stear fumar at e, .

. J I yl

Suithlela arad, foreadpiionsaahee inelvgds o) Sublsgh ¥aBR SR dofpestion formulated
i.ncl i nv:L _pyr i i Jogies,
HIEPSER, R hsPLiaRlo0e SIMEpachsfipere Tesioloie
Iﬁ@};l’MMBlE}_;,(d‘IlP@ropHiﬁd ImBXIy}{)/ Zmp}ainilllgm_hyhaltm@idl l@lcuﬁi é)e;n iums which,
HPMO), vin acet ate . polyvin al co R

'lgré]@q“m)esml%l %go%qv@r’m étqqupg g’é?‘?éﬂ |g8]Zg1 YVEE}' ?lgenv&(es‘g, bemmex
It il b BiEP)nc.); RingCap™

P BERBE TR RIS SR P\ RN : i
(Allgi Goxp.)aSnehrirs® (Smarria(Tgchiadogies, dpc-E@Q%@qlT“gKﬂacroMed, Inc.);

QT TR T e

Akasbitsh12 sbs vsOGhdl demaliMedisi fhch pal thebdvleasided iy OIS, Patent No.
triethyl citrate, tributyl citrate

ropanyl .
6,296,349t GAlkerared Grnsroed Bhirapeiicsalee; Bt dateat ot §gi8d:330 (Scios,

I%g. ;ta{nlaqhenﬁlt(eerl al 49 WO 2007/081288 PCT/ SG2006/ 000177

Also suitable for use herein are formulations comprising an intestinal absorption
enhancing agent. Suitable intestinal absorption enhancers include, but are not limited

to, calcium chelators (e.g., citrate, ethylenediamine tetracetic acid); surfactants (e.g.,
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i ncl ude hydroxypropyl nethylcellul ose acetate
succi nate (HPMCAS), hydroxypropyl nethyl cellul ose
w@baoasrse( HPMCP) , cel | ul ose acet at e pht hal at ePCIZ863006/000177
pol yvinyl phthalic acetate (PVPA), EudragitTM and
shellac. 5 Suitable oral formnulations also include a
subj ect i mrunogeni ¢ conposition fornulated wth any
of the follow ng: microgranules (see, e.g., US
soEPﬁtne doddvgl sllfd&GilRB)ts, pabmield earaidiap) andsnsimprsaks pkfagty acids);

U. S. Pat 0 bi odegr adabl e
towlan(%gell%fﬂ%%%@ “‘f&ngﬁ’m& %\‘H’i‘?ﬁ g% McNei |1 (1989)
Bi omaterials 5:27-36); biodegradable particulate

vectors (see, e.g., U S Patent No. 5,736,371)
Inbd mwbsbemb(hmmemagtsgh]gctllmr@mogﬁ@p §01(n§g@tlolélsgform'g}a‘§d with one or

Pat ent 0l S p
e
erfBSdHRARhQI b Esubideh Gmhiundgdiid oipotitioke ic dermulated with one or more
gl ycol i de/ pol yet hyl ene gl ycol bl ock .copol
agenty. thay, Broteeit dhe ~eempogeEs00f sihe ~ comppsit %r%?%h &PE’%‘Q?“OH by

rising a bioconpatible
gﬁgrpgﬂ)tg}m%l e&%%*r%‘?dz&esﬁgf netal cation-stabilized
agent dispersed within the pol yner (see e g., US 15
Pat ent No. 6,379, 701; Al kernes. Cont

e GO B ALSUPIECh T BIREPES B s formplyfed with one or
mgre> ?geg?sttﬁ tenh@nce@ba@‘étl&fﬁy mdebQPlistees. B- V. ). Suitable

oral®Tormul at1ons 0 I nctlude a subject inmunogenic
conposition formulated wth any of the follow ng: a

carrier .sych as Em,sphere Ems her. T
Iipgemp EmpodRpRRA SHDIGE) di BRPErE. saRPTALEL i ?‘;r?l’.%hga%de for vaginal

dgl%f a@o@flﬁiné QO 4D SR e By stk CrIn ot Bhenlagseanbealinikent, the

forma strong b|n er gel in water (Penwest);
veggmilndoliviety émmesta) tanmoncirstémme@kawwﬂh% fqFRprises ‘a’ subject

.SAVI TTM. (M st
oo b PR T i BRieF Sg1 e i e, and any s
a%%leéa-ﬁ'\ﬂe( ﬁ@ﬁﬁﬁ MBﬂJunJ:t[‘(ﬁl with aGabjeat dﬂug'ﬂh!ll(fﬁiy)sgstﬂmaﬂmg delivery

Inc.); Oos(r) Tri-la er Al za Cor ti and t

i 26 oo it anb U9 dhaters s eI oo dmpon-like
as. those 6y 296 "
Bk iree B oﬁlﬂn%fglf‘#e ProEby i Hiubieh iayidnlc composition
cBi® be Ercbfporadd intSdicadevicel Far. c)xam@led thetsab] qckmlmmg:[gemc composition

suitable for use here are fornulations conpri.s
camthes HicpEoT 3 e d’i’tﬁt e ﬂ§ bé‘?ﬁﬁ"g?ﬁﬂ'% §eS5EeR I ttlgb?ig ¥ device.

41&%%{\}83}3 Ithca%g{ ﬁﬂlﬁﬁnﬁégﬁ?@&ﬁﬁﬁositﬂﬁﬂ &8%e ﬁibthe #ren BP4 powdered

cium chel ators , C|trate
edthyd] @ositioaed atethe ¢iproddlet fampeaui Bt)e subgjact anmam&en(%cqgnposmon can

3, V200 L 0ai s, P S000 Q00 SRR Moot

sﬁ eIEtrsnlﬁlfngfrn%%%%’lce: a@ﬂhﬁﬁds&tlont Qi SpHemPeeuticailiy| scgnablodensier and
absorbmg’ the subject 1mmunegen1c composition into the tampon fibers. The subject
immunogenic composition can also be dissolved in a coating material which is applied
to the tip of the tampon. Alternatively, the subject immunogenic composition can be
incorporated into an insertable suppository which is placed in association with the tip of

the tampon.
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In a related enbodi nent, a subject inmmunogenic
conposition is fornmulated with one or 5 nore agents
WO bar/08mB8 bit degradati on by gastrointestinal PCHyGE®H6/000177
and/or acids. In some enbodinents, a subject
I mmunogeni ¢ conposition is fornulated with one or nore
agents that protect the conponents of the conposition
from degradation by gastrointestinal enzymes_ and/ or )
Inathetembbdinhents anebabiathmmygesic campobitiends formutasesefor aise with a

conposition.js fornujated with o 0 . t . .
VB SO BHCA BB SFRE AR MAUBRaRe 't Jaeriaf AR Taginal rings
us‘fﬁgfri’?dn{oﬁﬁgg of £ S REdstdnieFUARE EddatedC BN PARItidrolyerS of elastomer

nmul ated for vaginal delivery, providing a yagi nal )
captdining rysubjest isrmunagenisecompepitionr Therpgsdiandie casily iserfed, left in

vaglLnal delivyer .em,l t I - hi
e e A o VELED &3, ' TR e s T
rifSBAAShitionaly Badadeel itved,y otitafypans cartwlkn wiastamdrhlyer which

art, and any such tanpon can be used in conjunction b
cantaihs 20 smpjuaegende gempesitiere Lhes ieQmea@geaé FQrapgpition can be
. tanpons, ar e ' | i i act as a
ingSGRETEL BT pOGERLIE RN ofalfont P iCGHE BlasDiher ting to
rdsBSDE fa the BubEdt GumumBpdricsothyosniinch subj ect

i mrunogeni ¢ conposition 20 can be incorporated into

t he device. For exanple, the subject imunogenic

hg%[ﬁ%?%&ﬂoﬁﬁnerﬁéna REitdbE Q/ﬁ@%ﬁlaﬁﬁgfe'i'}]f‘%%ﬁélngi@ g Whf8al sponge. The

i 'oadhesive reservoir in e tip of the device.

sljé finatunugdnyc cdrhpositicyy ie ducorparand in iaciliconp owittix Bl coated
be in the formof a powdered .nmteri al I 1 .

orke Biiplasal - Bee SR enmne So Bl opon ol S5kl ANt hierauce

PEQURES kI QY af @ Suppokistidiara baRF beanpled of tivgaddivaly dybems which
tip of the tanpon, for exanple, by dissolving _thg 25 )

caibg estd infhuprsgeninventapoEiess systerps bavsrhaerssetoed griepsively in
acceptabl e carrier and absorbing the subject

ﬂ?%}ﬁ%’gsm c conposition into the tanpon fibers. The

subj ect i munogeni ¢ conposition can al so be dissol ved

in a coating material which is applied to the tip.of

Ariother spgem. s Al OBEARE | CPBIDYISIE e SUDIfS dRMUPABTIG 5%‘?%?@5“10“ (g a
ONRESI;L! Vi ohl g APockd1 SR aBhIaP delivery. A

B P o e e o e A R dtivery

stibjectofmmkbgehie dommpsitionSit MDrAGARA0BLP 8®ams, lotions, foams, paste,
PCT/ SG2006/ 000177 In other embpodi ments,. a subj ect

ointmentsgant acle s PAn BhapRlIAJP EF Jeehe Fope B tpfipgtoy Processes

fXIaglleBQLIingé hﬁ?ma@&ﬂi\éhﬁ'iﬁ Grakas] 1 19@bn, dBhth Y BisYe, OiSthfsm bhd@iel formats
I'sTa‘va al rirng. Vaginal rings wusually consist of

cah bienfenid &ira@mu’etherliitmgttwgafm expypplenedt & sitablg, eystesy 1s a standard

el ast oner ontaining a subject. i n ni . . .
fragrsssi eSnfOt*ﬂnre fg%‘gétl%nan(’dﬁ‘gauélgg P@ﬁ%ﬁwg,e r‘%éaé?ldfséf & 1In<|§]ral oil,
BlaRGE, §PLbehbErabesice add Refdradciohs fhieRodit Gold unfert the Frademark

ays), then renoved by the user. The ) i .
JERGENS™ (Andrew Jergens Co., Cincinnati, Ohio). Suitable nontoxic

pharmaceutically acceptable systems for use in the compositions of the present
invention will be apparent to those skilled in the art of pharmaceutical formulations and
examples are described in Remington’s Pharmaceutical Sciences, 19th Edition, A. R.
Gennaro, ed., 1995. The choice of suitable carriers will depend on the exact nature of

the particular vaginal dosage form desired, e.g., whether the active ingredient(s) is/are to
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ring can optionally include a third, outer,
rate-controlling elastonmer |ayer which contains no
WO poo0/08128%Mi ¢ conposi tion. The subject i mMmMunogePCSG2006/000177
conposition can be incorporated into polyethyl ene
gl ycol throughout the silicone elastoner ring to act
as a reservoir for the subject imunogenic
conposition. 10 In other enbodi nents, a suitable
beviaghtilateddedoi a/a‘eg/mslpsbﬂ,rdioam, amﬁagptnpastes gelutjen, origsl, as well as on

subj ect i enic ca or e o)
oS Rl P9 VRHPETF B ebar Qe SHIETE B Gl i o those
dééﬁﬁ%dfﬁ‘tﬁsplﬁité&ﬂ'l\ﬁ)t lsarye,0789i nal sponge, as described in
[Tterature Pessaries, tablets and suppositories
are other exanples of drug delivery systens which 15
can be used in the present invention. These systens
have been described extensively in the literature.

Nﬁﬂgkner systemis a container conprising a subject
—Tnmunogeni ¢ conposi tion t ube

Inaoizgpespget of pasieular tHersst, ;lpﬁb}qVélgf%} pxoy }(?es éh o2 m?%%‘i dpr eliciting
od(’é o%h?&émgf éﬁn?ﬁﬁé% : pé%P 1?&% dS!tJ(pJ 66t ahfTEBANO 98 Sound, comprising

into creans, |otions,
adr@i&h[@emig&&taalos’oa @ﬁbjmﬁhmmtmngergebmpdfmm clarsome eaﬁmdug@nts the

e é%geu\égﬁgbﬁr#ﬁ%&%ﬁ%ﬁgﬁﬁ B Q8 3 B BRAG pyal e @ non

I@ﬁg.geltgornats can be found
h@irou&ﬂbd?’%ﬁﬁﬁ?l ?atd?e An exanmpl e of a suitable

systemis a standard fragrance free lotion

o iieT“mf@%‘é 56t pipent aenpin DI Srpaf AR Bl Ribhe remponses
tc@%?] 19 dbmbosd By Léﬂﬁﬁﬁlsﬂéﬂﬁg ¢ adigisatie inhinbeddebidVtomposition.
Jergens Co., G ncinnati, Chio). Suitable

’I\heritcxst( ican lqgharlmameubmn@qryn@cl@émnaan@aéy@h%ﬁémﬂlaﬁtf%}soe can be

03 ti.ons I
OERR RO R R S DY LR e cnos
shiufdhleadd QR Sinfhdbrmak anjptiesh. ar eindether Idmb:d>d1ments the 1mmunogen1c
Rem ngton's Pharmaceutical Sciepces, 19th

cRnpagitice meyr be agministergdsintragesmaliyiip ovays bt %18? g’y mJeC“"n for
carrier d,;.an X he In oth
ey PR e ity Bl Mo, 1n ot

chibdiednits/ ethie N theehics Lompoatien tcxan B2 dﬁ!i)/@@@?lfeg’@hl% gaginally,
nggfﬁs%oo%%%dﬂ%gg@ 1:1foo{3 :‘Tjuﬁ?lfl]at e c%lry, 3%31?88 s D clrnoafyjlylg oo%ularly or

ity of the active |ngredient(s). O her
t%@fkh%ﬁp§delivery devi ces are those described in U S
Patent No. 6,476,079. 5 Methods

The subject may be exposed to the antigen through environmental contact and therefore
at risk of developing for example, an allergic reaction, an infectious disease,

autoimmune disease or a cancer. In other embodiments the subject has for example an

" infectious disease, autoimmune disease, a cancer or allergy as a result of prior exposure

to an antigen through environmental contact.
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In one aspect of particular interest, the invention
provides for a nethod for eliciting and/or enhancing
W0 pavang128&sponses to an antigeni ¢ conmpound, coPEI/B62006000177
adm nistering to a host a subject imunogenic
conposition. In sone enbodi nents, the 10 host is a
human. In other enbodi nents, the host is a non-human
animal, e.g., a non- human manmal, an avi an speci es,
Inetertaif enttodimante the hdjupans se radniinigterad tagethen withe thegantigen. In

b othettagRanT atiral Ty 5SRO 0T i S odl A Rin of
thEARes tion. 15 The host can be a human being or

non-human ani mal. The adm ni stration can be delivered
parenterally by injection, such as intranuscul ar,
intraperitoneal., intra v c - ;
A TR aPROR Ry e SPRBRAt T fia, SLR hBOEAE e adminisiered via
rriuBBIAN LRI fstraEMPONLhdogil Admiistraaidni iichides eddministration to the
intradermally in ways other than by injection, for .. .
respizatpryetissug by Bl mpselifEorsy OEWar P gy el adpynistration;
chani.cal n: g ' , .

oy EE E s ARG, o5 WNPP RS AR ke
vaginally, nasally, orally (including inhalation),

opt hamal i cal l y, topical“%,. ul nonar cul ar |

€' P !

I 2 aspsethed P _icullﬂlém.gqyfﬁt 181, P VB%% T Pdn%‘th@c‘i for enhancing
irglgﬁlg? ?%péﬂkg#ggbél\e/gl#ggﬂﬁ%ﬁmg O Rgrisidd) Qdﬂhhﬁ‘it@xﬁlgg' & a host an

ing for exanple, an allergic
imeanbgaix camposifiec tfooashadtisgdbe antigenichmiise antigeris compound

cRaHRe T PoWHRLEY G ATHSC B Hhia® fif (RAE hidiments

h68NE HunPh. afd §hEY eABodinfefiUkHe Bdst B$ hGlonehiR@mUAEmal ¢e.80 a non-
antigen through environnental contact. 53 WO

hB6@T pOSERS 8 redht SCohect@vpuran MpRTRh ANAVHAOSRBHES: FE S
the adjuvant is adm nistered together with the
antigen. In further enbodinents the adjuvant is
TR QR Al Sdn REim Btk Othet ol RfucRotitle hii@vastnionmisitani @n tof used in the
the antigen, 5 A,subljaect i munogeni ¢ . conposi té(gfvvl “d' ¢
contestonfea earstngi PeAerallyethadidrdins PFERRRFINACONIAIRG A onal adjuvants.
dm 0l $§Lald i TR feRik ROyl EdHRS genitourinary or
\ga&ﬁ:inﬁis sciarsa%si %Emtdg&fag%%?espl tguélt%oreglglta?s Ue?é e. g.’,g by Y
stioay alsba3es, allag] amdl apisgutaiamhare diseapss. et c. ; or al
adm ni stration; anal or vagi nal routes of
adm ni stration, e.g., by suppositories; and the |ike.
A Quli6et B ASBERL cHpBRl & Uidini BleBTR 3 offlifve BONAF Ahat is, an
prodl és Toroa nethod for enhanci ng inmune responses
aiouan ofntsubeet TmnongEsnivdgongmsiionsthaigisaaffactive it pisalgoted route of
a host an i nogeni c_ ¢ osi t.ion for enhangi t .
PG oy O B GO AR csponee i he! difbodiments,
an immune response is elicited to antigens produced by a pathogenic microorganism. In
some embodiments, the amount of a subject immunogenic composition is effective to
limit an infection, and/or to eradicate an infection, and/or to reduce a symptom

associated with infection, by a pathogenic organism.

For example, in some embodiments, administration of a subject immunogenic

composition to an individual is effective to treat an infectious disease, where treating an
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conprising the polynucl eoti de adjuvant conposition. In

some of these enbodi nents, host is human. In other
wermodsnent s, the host is a non-human ani mal (BCOSG2086/000177

non- 15 human primate, a rodent or other non-human

manmal , an avi an species, etc.) In certain

enbodi nents, the pol ynucl eoti de adj uvant conposition

can be used in the context of a vaccine. Optionally, )
infdedovadistare, encopnsistds omecamnai of aettticinigothel numabarvefnpathogenic

Vacci nes. ¢l asses i ncluded are.anti-4nfecgti .
agee@r}p thg MVlgléﬁ? éggt, ir?fﬁ‘l,m@eﬂfa? &ﬁ, | ﬁ%druﬁmgft?ac%glalsleo%g,oﬁesucmg the
nsu%]@atﬁe;ﬁotoél)z{,%@f{qinéﬁfé Althberadft LMAME MidERas@scingha parameter

ect” 1 mmunogeni ¢ conposition is admnjstered in an
assedifted withetha idaetiousdigerse;, incluging, bpek limitedytos Fasiugiien of a level
. mu eni g c osition.that | f Lve, | e
ok EPEELEGPROHTE Y aiieiPel el (55 §SGHEn Anffren, and the like)
aftl rR0BARGER @Hulekifel Py siciogodlSesponse soiiR mifdrtidisregtrs (e.25 fever,
an i mmune response is elicited to antigens produced by
tissup ad¢moyyanil thalik.oor gani sm I n  sone enbodi ments, the
anmount of a subject i mmunogenic conposition is
effective to |limt an infection, and/or to eradicate
TRE ekt ehdu@n of 2N Bilgéct timniadgedic aosmpopitiom regisisuic foainddce and/or
with infection, by a pathogeni.c organi sm

i ; 1 Q 'ﬁ?r from subject
erbeanp P IMMHNG FFRORSFAS&i SRSl S HCIEFRP YN 61V oy L

S URE&E el E{}Hﬁ'} %) |Cspebi éi‘i;é' . b 88herdl HoMiitead of the subject,
toe%%?’id\?g 0 Fglggée S&’ﬁ&lgﬁggc’ti olg}s?t di sgase, vvhelr e :
e @atrity@fale diSéswinRO0d1,08 t288tiPCTHaEEbU6E boged pr prevented, the

i nfectious disease, enconpasses.one r e of .
PREGHET PRITBHE RIS BRI ARB GBI ang st lLke; A% qppropriate amount
| Re\d ARGkl ihdhe A@asing bEYUBHNE experimentation
%@ﬁeeie%g@qegg’ﬁ nre eotr;If ﬁgﬁﬁégg}t he 1' nuerrber g% p?’g?oz o_a‘?xpemxlen : .
giveduhé nepchings hereirer Foflowimgnminital admnisirationg §eRiggs anay receive
ar amet e associ ated w th, the Jnf i ous di sease,
0?‘}%8{ P Poqf‘ﬁ?r I’P?Bifunll%aﬁﬁoflse%deﬂ%?ecdly gg%%idi on of a level 5

of a product produced by the infectious agent (e.g., a
toxin, an antigen, and the like); . and reduci ng an

Tunehesd restbogimpeitel agizt afloseespfos Bubiertt HRmPRtEsELq GEposition are
agglgrg%te%ﬁbghlp g‘fe\ég regna%&diﬁ%ﬁ{g, BEEHHhse ABEk Wrea éu‘Bff)ct ik¥unogenic

] éct | nmunogeni ¢ conposi tion
JoRfpUkitiesl thay bedsceresnld/ofradmifisterihgmceacaimei nfmesecond dose of a

response (e.g., a nucosal |nmune sponse) . Wl _ v e
Sibshh ISUBIEERIe o MU0 o2 BBHEPh G B Dryidipkef by individua
hat ! jstile0BSthe frirkth@ose UPh& Bbost b
}{%g Z’egﬁ@{é%%?}og{&gltlﬂ gﬂgj{egebgg gwsﬁ#eggt [ on,r or .Scondi ti Gc)_)sner ey 5
ddiaisiesedbizys,owedke at ecbntlrs aftes veningsih] imamization,i depprging upon the
conpound used, _its_node_adm ni stration, and t.h L ke,
DRHOR BTG Pl SHUUND ity BBt HORLer Bednadpiiered fom
Ao féﬁr% t5 bbbt 12MbkiRs Aftdr tHS Gl ABkd, elgdUkdrA @bout 2 days to about 7
experirentation 15 given the teachings herein

ek, foun mboutrl Weékt foedboatifiveks, fent about Suwgake fe abepy 4 weeks, from
arb%ﬁte )1 %%eks to about 8 weeks, from about 8 weeks to about 6 months, or from about 6

months to about 12 months after the initial dose. The present invention further
contemplates the use of a third, fourth, fifth, sixth or subsequent booster immunization,

using, e.g., a third, fourth, fifth, sixth, or subsequent dose.
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one or several booster immunizations adequately
spaced. In sone enbodi nents, serial doses of a subject
WO pa9agIgesi c conposition are adm nistered. | nPEHBEE06/000177
enbodi nents, the first dose of a subject inmunogenic
20 conposition may be as a result of admnistering a
vacci ne. The second dose of a subject inmunogenic
conposition is admnistered to the individual after
Intdetainnetnbodimahts thasndaee of administrabigncaty yoppriped qeyrbination of

sure to the first dose. The.b S

SIGENF SRR oD SR e SRR AR el TPk SO, Pesigpeal. inta

mlllmgpa?,i &%H.ltﬁﬂeoug R SREAdR M HPAMih G ati@Hth &N be Foll@s@bbE enucosally
and con

ition. For exanple, the booster dose is
defistaiedi duiser(eq. fntoamastd, whalation) erayiserisrabolit 1935t PBRAfhe doses

fter the initial do . 0 :
sditjpatersd gt s afFabpfod! yeule P RERE R R AhPent.
from about 2 weeks to about 4 weeks, from about 4
weeks to about 8 weeks, from about 8 Egeﬁs.t %%ﬁu%hEih th
Inmsreimssmbndinensprihemalinusleotidmadiavan may fgrdpsnisigidygith either the
aft.er the initial. . ' ' ifi8red or all
30 ok pY e doRin SRRE: orl A, B ARATheCAINANIRR MR
d&es stbERgeeato thegatiart. i muni zation, 30 using, e.g., a
third, fourth, fifth, sixth, or subsequent dose. 55 WD
2007/ 081288 PCT/ S&006/ 000177 1In certain enbodi ments
It ?e?tal %Hﬁocﬁ eﬂg%@h&hé&tiﬂi&f"om&f B8 iAnfROReta bodPosition
0 alternative routes, tfor exanple: systemcally
g nvany Seaved tleserigire] gdmpsstationeadd, thenhqpst aad/er bgiween booster

subcut aneous, or intradermal. adm ni str.atj Y .
P BBy AT STg TRREpR Reoeunplsg) it ectprise a DNA
Vé(?ﬁr{ea@ﬁi?@{he HoBhta! @lsk X 86 fthCSF &/ RESEbinakd pro®@bsvacoite. At least
of the doses 5 adm nistered as part of the qveral]

ope of trealosewadninistangst asspart piEthpioraralldyrotesel woyld coppriss the PIKA
§nbodinents t he pol ynucl eoti de adj uvant nmay be

adiy¥iHi stered with either the first dose of anti gen

adm ni stered or any of the subsequent doses

adm ni stered or all doses adm ni stgr ed.t t‘ze di
Whathernen anbody tespensientoedb 38D PR é‘&fﬁﬁs 9 Gipapged i an
.t he. .adm ni st.er | i JolajeTol WA EBYnpl@livh logical
"b%ﬂ%glnlstrﬁ%&l r&%?ﬁ%gg%ﬁ%isgﬁﬁat i oﬁé%n%rhe b(%post.1 _muno B
a84Ag Qduch efsweesynholisitedr immosesrbeBy assays of ELABASX sadhdimmunoassay

the original dose admnistered ma i.se a, .
(BEA) | FHIPF S TIFEOB 5§ Er B0 GEoRt ot VSl GOty assays; and
n%&ﬁ‘ﬁ%h %sa@% g%g'd ReN@Sifial6n oftvidal afFbctivtyoin€ar0fn Vi@ or in vivo

oses adm ni as part of the overal rotocol . . .
avey);cban bepsedse detet Bickpkescady Q[K/mﬁl_fopdwﬁiq OF A T ATOPIRY ayhgen in
a&ﬁ%ﬁ’ﬁrn u?d t019 0 gr &rc]){olggc%? sellqn?p e,bee: 5',” tﬂcnsgyucﬁ%dseglretigf,%%ﬁ?eq ﬂu'i‘d, of an

individual.

Whether a CD4 immune response to an antigen has been induced in an individual is
readily determined using standard assays, e.g., fluorescence-activated cell sorting
(FACS) (see, e.g., Waldrop et al. (1997) J. Clin. Invest. 99:1739-1750); intracellular
oytokine assays that detect production of cytokines following antigen stimulation (see,

e.g., Suni et al. (1998) J. Immunol. Methods 212:89-98; Nomura et al. (2000) Cytometry

56



10

15

20

25

30

individual is readily determ ned using standard
assays. For exanple, inmmunol ogical 20 assays such as
wepyasr2Bs nked i mmunosor bent assays (ELI SA), PCT/SG2006/000177
radi oi munoassay (RIA), imrunoprecipitation assays,
and protein blot ("Wstern" blot) assays; and
neutralization assays (e.g., neutralization of vira
infectivity inanin vitro or in vivo assay); can
4056068 Ghatedkertt 4l €200 <Finc diagnaatic ilobdympy \&Q?-Sf@rl) ;aMHC-

pqglpgé g'gllﬂ glgp?gst Sg alsgay&ae tg)g hlgeycgf %#ﬁacq%bgg rl% eITgc{ (e &y fluorescently
1a9<%n§@ sdthibk virRf CBks 1Ppeptliidi MuBimddrs (Yegteher Bﬂl ohy Kotzm (2002)

ne response to an antigen has been induced_in
Afthwiiy Reudt2615265¢ didtianyt dle{ 9/ ﬁ@@@é%&%?%@&é%urah-hshna et

al( 2@%&; I;(zgzétzztj/ é {j‘}(—)f Cence al?nlée%ﬁ&%&%&t @i&f’@g‘) assays (see,

. gnm%hm%%t hi( 3908bY 5oj)mm1inﬂﬂ r eblul 20:1-30 and Cobrkimsky et al. (1983)

assays that detect production of 8étoklnes follown le of
J alntiigh, Meihads 461108 1235 eand e yike. Shyong onimitinggagigle of an

mﬁﬂmrgﬂ@%r . ﬁ/q%‘g 5 é@’f?‘%@%&%&%@go%oé& D8 co-stimulating

arftibo@fts G8.z. Ghar(akm 20ti-GID49d) 2602 JhoGlsi or. mBien PnefSidie Al istadded to

| mmunol .  8:628-631) eptide nul
inppgtokiney Secrefi: Sndathes EFRRY PHSERER 1B BACS Andlskis, using
B! inEt &ch ds!TveRt [y and IL-
ﬂ%#?{eﬁeﬁgga{t}(egégea’n'tlg&%%f@&ﬁﬁ agﬁé@ C}éot Zin (2002) !
2Arthritis Res. 4:261-265; Altman et al. (1996) Science
274:94-96; and Murali-Krishna et 5 al. (1998) Immunity
8:177-187); enzyne-linked i nmunospot (ELISPOT) assays
V@E&lﬁe ea\nﬂ en—%ﬁﬁ'(‘fﬂg§ (&L, %&totcﬁd@'@%)ellJ“CTmthionse is induced to
én - and CZerklnsky et al, 1983?&é
ah rantipat (e g/ettch @qmﬂ@aen)oganlhqﬂeteameﬂ Hsing wy, ofag meber of assays

0 B APl s PR SRR TL o e
o8I0 SkphrBk tH%gant %Bﬁ idaotleR Ssufface . Whla]ilttargéiDﬁéils have mcorporated a
anti - CD49 hours or nore; %refel in Ais a

detsctable; lﬁh¢1bWh10hy$ sleased Siomn Ereereellammop HEsiedindsoaty i Theasured,
I ocessed I [ f d
uglgger: 248 asnltbfr)-rel é%(ejsas?%/a &[ﬁh § ﬂﬁ%res&éﬂé@ b%§é@g$]tb}r931s assay; an

dies 0 cytokines su
tHNfkea, | FN-y and IL- 2. V%ether an antigen-specific

CD8 (e.g., cytotoxic T cell; "CTL") response is
i nduced to 15 an antigen (e.g., to a pathogen) can be

%5&&@’&&%1&?&%&% pf a nurrber of assays known in

.1 ITCt udr ng, Dut not limted to, measuring
S%lbfﬂctsf guitably o tréatmETt wish atmbggt me'dq@m@' 1@4@1@@1 ﬁgmpﬁ@response

antigen op their surfac Larget ce
Sl shetn RS B et B SEby AEgprin v o
hicRIBidl aﬁﬂl% geh€ hﬂofudépﬂ&\}l&‘@lsg wh@nﬂa\féaﬁedﬁelﬂf&ﬁé‘dl R?ﬁﬂl, a pathogenic

using, e.g., a Cr-rel ease assay; a | anthani de
Iﬁicumrwwm;c endlaglggllscywhm \iE¢ ssugeepaiple dad infection by a pathogenic

microorganism, but who have not yet been infected; and individuals who are at risk of

becoming infected with a pathogenic microorganism, but who have not yet been

infected. Suitable subjects include infants, children, adolescents, and aduls.
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20 the like. Subjects suitable for treatnent Subjects
suitable for treatnment with a subject nethod of

WO p@a081288 an i nmune response to a mcrobial pRCTIHGENG/000177
and nmet hods of treating or preventing an infection
with a 25 mcrobial pathogen, include individuals who
have been infected with a pathogenic m croorgani sm
i ndi vidual s who are susceptible to infection by a

Sphijetis gembde fori tegatmenfawitls msuiiget maboh af @%tngy%t ingeane response

I nfecte i ndi vi dual.s vvh [ g
19 Jf B¢ abmp? 08 Hat™! ‘P ﬁ}ilc m cr o%%n}aﬁl{ slﬁn tlgétanw%ﬁg%ﬂorlll with a
nﬁ%bié@baﬁi@%éh 1ﬁdﬁ@£ﬁ&1€bmc§wrge’i@iopuﬁtibm efd. sindividutebetween about
i nfants | dren, adol escents, and adults.

1z@@r7¢itmza@é ab@trt/ Koroosp s ireludinginfets(eds ﬁf%lago'ftolr month old
ject f

%ons%ear cﬁjnl%glg 6@ g fﬂgg{ Eﬁggl t9 yéa?%ﬂﬂdq 12 %Hﬁ%ld) and
a&cﬁleﬁiehﬂQQe er, ﬁiolrrnh‘rtduﬂg3 §Bark ofdeotabont 1 yda.rsaold)n cr ob| al
pat hogen, include pediatric target population, e.g.,
i ndi vi dual s between about 1 year of age and about 17

L NbBRLEmMER0E -of ﬁcﬁfé‘iﬁ Hhmin

SUERER <ol Tor kBRGSO ol of MR b response
tako mlcrbbgaeqfat}mjgdnt anchbmihodlsZoiy émaEnD I0d)l1mamg an infection with a

ado cents about 13 about 1
igabe grihp eet sty SEQ b Pe of ndFRE G * fpfHS Jeorsle) from
onk BhERS aHS%E g Qaﬁfolﬂ r@'gl CHrB8 B0ui MIMNR JBePD ﬂ§3% o0ld,&fréin about two
m crobi al patho and net hods of treating or
daysriotabogt Hhdays t0|r dronwatamt 30 days teiabeebidadaypatdogen,
i ncl ude neonates, e.g., an individual (e.g., a hunan
neonate) from one day to about 14 days old, e.g., from
1R ROt dnlSlaymbediaRAt tthe selAyE i© lo hunf anohikbbiefut terOyeafkays younger,
to about 10 days old, or from about 10 days to about
cig, dlbylst ive. years 20lga Pt i YOUnEsT, edo dromdPmUNORENE | enraRgsitions  are
t g
ARl Gl ot B dHle' GonEoRNSwRle MAEORIo well, Tn month, 2
BRTRYS inofths, arneonﬂmm ﬂnbﬁﬂhe,r@momthsaﬁymmﬁhs & months, Hfmonths, 10
the follow ng tines; one. nont

nesorﬁbsﬁt mouhRIRUREhS ToRPHES. 18 MORERO 2) MEHbh Lot or at 2
E? é’f? iS5 yélaps gggltsh')% card, 87?&1%‘@- yehts, BPNY l?éars bPage. In

nths hs af bitth, or at
sy)ﬂﬂ;r $mb3dym1t$ a4sth<alt SJ,mIﬁuwnE: cémypesitign 1B yélangs,tergd to an
ars, or ars.of age. Jn 20 SOITe.
R ES a3t sappe el fAose A EoB G M pgers where the
?ﬁiimdﬁ'aﬁfe%éﬁgs 5 Gr@osd ﬂcﬁbﬁhﬁ@ ﬁlon’tHé dfi@e 2R suBSRelbooster doses,
rom about 6 nonths to about years, Where the

d.;d2-3i subsdquentdwiostes deses,iat.st &. dbyearapf B drycarsRieRsngid years of
aagge and subsequent booster doses,

In a particular embodiment, the subject is a human adult from about 17 years old to 49
years old. In some embodiments, the subject is an elderly human adult from 50 to 65

years old, 65 to 75 years old, 75 to 85 years old or over 85 years old.

In some embodiments, a subject immunogenic composition is administered to an

individual shortly after contact (e.g., shortly after confirmed or suspected contact) with
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e.g., 2-3 subsequent booster doses, at, e.g., 2 years
of age, 4 years of age, and 6 years of age. 25 In a
wanrigusar enbodi nent, the subject is a humanP@msd2006/000177
fromabout 17 years old to 49 vyears old. In sone
enbodi nents, the subject is an elderly human adult
from50 to 65 years old, 65 to 75 years old, 75 to 85
years old or over 85 years old. 30 In sone
are adtod i ompotentialasosudy efdhe mierobiehpathegeso ﬁqxc%amplm ap gndividual who

SR E Rt bl R0, Y B o
eﬂn’iﬁle iR B0 M0 A d{Réh < 3&ubfetl ﬁ@ﬂﬁ@eﬂﬁ%ﬁﬁaos@ﬁn%h&ﬁimstered to

potential source of the microbjal pathogen,
sezdtiyideal vaithin redowt B bair, wighin |ab°1l$r?ohﬂlr§aowﬁb%ab@m 3'hours, within
ect ed t g .haye c
lbqhst% % gﬁ;ln é‘eb)?gﬁg% h%{u% Wl@lﬂl \‘% r‘nj‘g % l%lﬁ Os,pitlZihsal?ko)Jute %4 hours,
vdlﬂﬁlﬁlibwﬁﬂldﬁy:!}@ﬂﬂﬁh‘: bbduod da§'s aﬂiﬂm Iabdmiﬁedhy&pwﬂ:hm about 2 weeks, or

i ndi vidual within about 1 hour ut our
wiighith PO gt N HotiE, CW%%VNB%BB&SH' dgl ﬁé‘gﬁo IS%W ?P have or
w t hin about 24
sﬁs%%&%di‘ozhw@ t% %ﬁﬁnfe ul{]‘k’ghgg@glto bilaﬁ;P Emﬁéﬁlbout 4 days,
wi thin about 7 days, within about 2 weeks, or wthin
about one nont h aftebr contact with an i d i Vi du@{ﬂ \A% 4t
In $oRmgoRRPPUMEALSe 20 Fubied SIHURNAEERS ?Pé’i}%os 5 A 8grgsiered fo an

nYﬂlﬁlhuzﬁ tH3tGE RRG oP A 8380spedld bR HeRER QG Hr MBR{csobid pathogen

I mmunogeni ¢ ctonposition is admnistered to an
whemevoﬂmalthetyfm shewingsymptomsmdhdmfestiopect ed of bei ng
a carrier or a mcrobial pathogen whether or not they
are showi ng synptons of the infection. Subjects

S%Hj cbRRLRAB10 Forl tr&Ah BRI ithVatsibjdctSbihee lof iiudBg £ immune response
i nduci ng an i mune response 15 to a m.crobi al

t@sﬂ aerehial anathogenhawh mesthadseelt fraghigr of ilimiting garp fpfection with a
i iortish Aruft GEd) o PRI, LREHER TED dctcient

ihditHaublg)) @lgS,)indi®idhals witdlhatiedtabssthah (nohﬁalamlmhmﬁ:‘r oft fuaactional CD4"

normal nunbers of functional CD4+ C
Tulsmepheeyter.n Ast wed therem. therieal "Herenal ety Gt & igividual
hTa ‘iill vigyal lmlg&ﬂ/t s Tard/ mﬂﬁﬂg? véllﬁﬁﬁ’ltﬁe EH@)gmal range in the

tlon(s e normal range in the
p@pﬁ]&a’aaﬁ i fon hufnans, hypnm]ﬂ;y 609 po déDO yCIM)OTt ltympﬁccytm mm® blood.

hocyt es bl ood. [ t |nd|V|duaIs
qlﬁ%ﬁ@ﬁi@%ﬁﬁnﬁdl g’flb‘ﬂ‘i‘g& V\HBCIHQ?/e “’é “c?ﬁﬁ r e‘gﬂ acquired
AT TS ST 36 ﬂfnaﬁ/ Hﬁfnﬁﬁédéﬂcw ogaf ddgiREE Ymnodeficiency

acquired i nodef {ciéncy may be a tenporary CD4+
mief beisetemporaycBDAS deficieneyusuch loy angdéaassdohy tidiptigyy therapy, or

r her
c%emoﬁlerear;r)?lt erapy.

Also suitable for treatment with the methods of the invention are individuals with
healthy, intact immune systems, but who are at risk for becoming CD4" deficient ("at-
risk" individuals). At-risk individuals include, but are not limited to, individuals who
have a greater likelihood than the general population of becoming CD4* deficient.
Individuals at risk for becoming CD4" deficient include, but are not limited to,

individuals at risk for HIV infection due to sexual activity with HIV-infected

59



10

15

20

25

30

25 Also suitable for treatment wth the nmethods of the
invention are individuals with healthy, intact inmmune

WG y®Uesess but who are at risk for becom ng CD4RCT/SG2006/000177
deficient ("at- risk"” individuals). At-risk
i-ndi vidual s include, but are not Iimted to,
i ndi viduals who have a greater likelihood than the
general popul ati on of becom ng CD4+ deficient. 30

intivikual ol iatkseadusr drafg ubens; ndtoduatsy whDarayibavechesnt exposed to HIV-

o W Aok D o
paF,er1 hpbea! 8l vink AR200 44 483288 JRdl indiBb] 88Ky Who are being

I vidual s; intravenous drug users; individuals who
nuregd hyaldEV heected wpdlserst and the Kke. i nf ect ed bl ood, bl ood
products, or other H V-contam nated body fluids; a
baby who has passed through the birth canal of an
Stibi¥ets Ndufigble dfok Nelavih éitatvith bilei fsmahions endemethodsiwfsthe instant
by H V-infected nothers; and the |jke. 5 Subjects .
inyenticubfos teafing alleaeyrinetudsion indiuidugh Whp ke beesl djagnosed as having
met.hods @f. . ' ' [ f i 1
o Ao iyt aTRiRE o oBRA uBhy Bt AURR BN Bk teribed
h&eM eludanndividenlgywhSaly eniven torhamabhltergio typesensiivity to one or
usi ng the nethods and agents descrjbeg Ferei %hclude £ th
moreliallergens- s SWPigota ransRARRrO oG Iefude dhose who have any of the

a@é’x%%%rﬁ{&lie& LML diSorB88. NisolEnERibe Rl thRhAgR Sre SUBMRCLS: are at
anenabl e to treatnment i1nclude those who have any of
risheof hiane-anealldrgicerkaatidretyi anedps oneter dlerginso  ddenapitable are

.to treatnenf .are subject.g that are a ri.sk of. ' .
inghvida1e U1, L B R VIO e P e Sapr oot it Mating an
Jfdiahigqare individuals who failed treatnment with

ong or nore standard therapies for treating an

allergic disorder. 15 Subjects suitable for treatnent

i ncl ude .j ndi vi dual s 1. vi inqin R al i i PR
shigel P o eghent, el Bbadiel Tl SEIRLAPR nations
ihdiVida8ls 1Vifig dadel ig@ TountAed; Vindividuals livimirig durel areas; individuals
relatively isolated areas; and the |like. 20 The target
liviyrinaelayely isolatedsarpgseand thgdRogeni ¢ conposition will

vary, depending on the m crobial pathogen The above

di scl osure general ly describes the present invention.
The&afget hepMlatpnefonapligect inthindgeniof corgmisiivaneill tapy;tdepending on
under st andi ng of the present invention. These exanpl es

the microljalpathqgeBed sol ely for purposes of illustration

and are not intended to limt the scope of

The above disclosure generally describes the present invention. The following examples

. will be of assistance to the understanding of the present invention. These examples are

described solely for purposes of illustration and are not intended to limit the scope of
the invention. Changes in form and substitution of equivalents are contemplated as
circumstances may suggest or render expedient. Although specific terms have been
employed herein, such terms are intended in a descriptive sense and not for purposes of

limitation.
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the invention. Changes in formand substitution of
equi val ents are contenpl ated as circunstances may
wGeawgesnsor render expedi ent. Al though speci fiRCT/862066/000177
have been enployed herein, such terns are intended in
a descriptive sense and not for purposes of
limtation. 30 60 WD 2007/ 081288 PCT/ S&006/ 000177
Exanpl es Exanple 1: System c | mune Response | nduced
EXamplee Peritoneal and Micosal Adm nistration of PIKA
in conbination with a_SARS anti.gen Thi sy exanpl.e
Expanplest:r Byséamic hpmyge ilﬁ‘ﬁ‘ﬂﬂlbsgegiﬂ‘ﬁw% S’Q’ t Q‘ﬁc er)étg Hng?li and, lgV[ucosal
AR BRoR of FARS, fiDLdENsiRation Wilsa BARY Mitizeny st eni ¢
I mmune response when adm ni stered by peritonea
injection and a strong i mune response both at |oca
and renpte sites of. .admnj i O , e d
Tmﬁéﬁgﬁgﬁhﬁﬂn%Pgﬁ@?é:1bmﬁﬁﬁﬁﬁé5$%%b%ﬁ§§mg?goe %%P oA and 2
SARENantARA AGERT £dtoHE Gyatehyc immife Siexpagse uptenobdrhinigered by
bal b/c mce were inoculated with a gonposition of SARS P
peaitoiegbinjegiarsancha sPPRR IME]HI¢ 4RSPoREE Rethedlolgeteidsremote sites o
onposiition, of Pl e A AR drBieficifed when
afef%{ﬂgﬁ%@h%neg%s %?tgtar | émﬁg%‘lo%ﬂo Sysfltic TS 100Kk Da) .
adi@ist@B@uikolyant i gen and adj uvant used is described
intables Ato C below. A repeat 15 inocul ation was
adm nistered after two weeks and a further booster
S%Idglogbss LE {h?«ge ggﬁ)ﬁrmﬁbe Wt LRI AP wiR SKSompdRitRedt SARS antigen
od” sanpl'e was taken and the presence of specific
phgA tendPEQECiafljuvaiigGa  iheterdpenbouso ccosmositionat d #lEt egolecules
by ELISA. The m ce, re sacrificed he, | S r.
pelemiRepdy, vl deveigh gt e opootay SHOR fTB0BE. The
Yk’ ﬁ@ﬁtﬁ{gen ahBexdjRa haalisMeSAaRY inaxbleadl tor@sbdles! el repeat
or the presence of specific S-1gA The flndlngi,as
ipcelating eds admimitered after Bvawdeks and) asfyrtheighposter adminigiergd after a
%ﬁﬁ% nonstrate that the presence of PIKAin the
fy QXS conposi tion adninistered by intra- 25
peritoneal injection enhances the system c inmune
response as neasured by the dose dependent. jncrease in
Toxpreksii vhloefl sempleiwasdalieg@ng thq presesice eg.speﬁﬁﬁgfﬁér%n% specific IgG
L er Zerl . { ©$arif| ETHAS lungs were
i, {1 Gt Sl ELIRLARE Y FRACA, hfiRe PPACSATIICTTNE Lune

eRrh @, | dissebied sadphBted ak dmv pamitteherpeumtyst. The resultant mucosal
presence of PIKA in the )
extract was tested for the presence of specific S-IgA.

The findings as presented in tables A, B and C (also Figures 1, 2 and 3) demonstrate
that the presence of PIKA in the immunogenic composition administered by intra-
peritoneal injection enhances the systemic immune response as measured by the dose
dependent increase in expression of specific IgG in the blood. However, there was no
observed impact on the mucosal immune activity as measured by the presence of
specific S-IgA in the samples taken from the lungs. The presence of PIKA in the
immunogenic composition administered mucosally enhances the mucosal immune
response as measured by the dose dependent increase expression of specific S-IgA in

the mucosal surfaces of the lungs. Further there was a dose dependent enhancement of
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I mmunogeni ¢ conposition adm ni stered nmucosal ly

enhances t he nucosal
w0 b@7dgres dependent
S-1gA in the nucosal

there was a dose dependent enhancenent of
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system c i nmune

i mmune 30 response as neasured by
i ncrease expression of spepCT/EG2006/000177
surfaces of the lungs. Further

61 WO

response as neasured by the presence of specific IgA
SAPf§MiqBInnNG tesporisk @s dn@suredrby dmpbresencd al specific F4A &Ad IgG in the
n, of speC|f| c IgA antibody titers in nurine
ﬁ%‘g&’%’ggf‘%@ Pat ant (diluted 6x) after inmmunization
wi th vaccines conprising PIKA or alum and/or whole
|nact|vat ed SARS antigen Goups of mce Goup | Goup
otp BLESAdetactign gf specifidea @ndibody nmszsnlamgrme lung

ﬁﬁé@a}%@(ﬂuﬁ%ﬁ%%@r k@f@ﬁz Wk + Adni i st rat

A, KRsiReh, Sappeising BIKA. or
mmmghﬂssnﬁﬁivhtedmsaaﬁgeﬁ oneal injection 0,122
1300129 0229 0 142 Q.084 0.100

0- 0—1-29 sal drip 0. 08
o1 Brouns otmies| (Grougs | Grayn2 (| Gromp 35 [ 8rpup 44} Greun 5a( ceraugs
SARS 1Qug +
S kbbb

Mpfnismn deng isnym@b ;@Cﬁﬁi’ ﬁ smzsxéu o ':lFlK%ug PBS 80ul

AltOH)3 Dug
lﬂ%&%@e&lﬂf@cn& M?m’g? apﬁEFﬁcdeoztz%I :ro U g)!(?%iern 0100
Pl Kogoor | ab.ten g

tler 1T nmmini ZAa 0142t h
Neerrow | Si ng ndéoe Whol4es i nawbd vat edssSARS 0.087
antigen SARS 1I0ug + SARS 10Ug + SARS 10ug+ Route of
Cheiisi anesageaption] dSasty diorptiph KASBOUg Pl KA 100ug
Al (OH) 340ug PI KA 100ug PBS SQul Intra-peritoneal
injection 0.171 0.183 0.205 0.186 0.129 0.104 Nasal
ThibilBO EIHSAQiéi&hdﬁ pebifie 33A Untibdd) tOR mLJHhhﬁe serum (diluted
ave e optical densjty absorption 405nm 15 Tab

)SN%%%@WW“@F‘ with giat¢iney g@nRISIngOBLK A Ql‘eahm and/or whole
lﬁggdvg&dssem@aglgil Lﬁ't ed 1,000x) after inmunization with
vaccl nes conpri §| ng Pl KA or al um and/ or whol e
|nact|vat ed S/ARS ant i &RsfaLQUp T G ofip

istrati 1 AOBARE | 1fHA]004g PBS 80ul

infglvitandaitertient | o SARS 1 Al (3kd) 3 |40ugps Pl KA 0.104
NJ;SQ‘Q@g PBS 80ul Jpir ECT I Om 17208 "2 l:")'fmo6

938009401094

Group 7

10

RS 1&g ® H pﬂis@lfug
(RIKASS0uS A FRECA Q49
OQugRl KA 258519

PRl Toneal [T

Units: average optical density absorption 405nm

15
Table C: ELISA detection of specific IgG antibody titers in murine serum (diluted
1,000x) after immunization with vaccines comprising PIKA or alum and/or whole

inactivated SARS antigen

Groups of mice

Group 1

Group 2

Group 3

Group 4

Group 5

Administration

SARS 10ug

SARS 10ug +
PIKA 250ug

SARS 10ug +
Al(OH)3 40ug

PIKA 100ug

PBS 80ul

Intra-peritoneal injection

1.208

2.157

1.038

0.097

0.094

20 Nasal drip

0.091

1.574

0.092

0.098

0.096

Units: average optical density absorption 405nm
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wWQo®7/08928288 PCT/ SG2006/ 000177 Exanple 2: MICRPGHBGZNN6/000177

Systenmi ¢ I mmune Response Induced by the
Adm ni stration of PIKA in conbination wth an
I nfl uenza Antigen 5 This exanpl e denonstrates that an
i mmunogeni ¢ substance conprising Pl KA and an
i nfl uenza antigen induces a strong nucosal i mmne

nse . at I I t
SN2 ool (B6d, PRt ThBuE! Risse Jnduced by the
Adingiisfrfén GLPTISAlin Iiiﬁﬁibhmtﬁﬁl with anﬂhﬂuaﬁzaaAﬁﬂgélﬁm c
i mmune response when adm ni stered nucosally. 10 Five
groups of balb/c mce were vacci nated on day 0 and day

& hpIe HBARRI AR Fh d shbsthitd! & KA and
%QS%%: lne Corr%om% c?ln%{almg1 Adr%ggllﬁstsra%%%% Ro rm ce anc an
iRflu¢rza ahtigddr mdpceser stmgupuAdplumEninArspgsa at both local and remote
. mupi za VAXI P A4 Pl KA 100u
45 PR TR gk et T el ST HE ARG P sl cpgrgranes as
FrelBadY $RRAE $nfhual Ges Bﬂsre@v}[éﬁsa@{mm@ce?ed%i&%s&l@@ ug
Intra-nasal E 3 Neutral Saline Solution IntTa-nasal
15 The influenza antigen used is an inactivated

urified i nfl uenza vaccj ne | GRI,P San
B biyP® of Bl G0 S BFSL BT (b b bR, gBMBOticions as
HidHbediBNbId Dke strains and b/ Shanghai 5/ 361/ 2002

strain. 20 The sanples of blood were collected after
day 35 and tested for the presence of a specific

EUP Tyl FOAL nd A RUE 7 20 077

weeks, the lungs and intestines were extracted,

Mice Route of

Group | per Group | Adjuvant Antigen Immunization
VAXIGRIP

A 4 PIKA 100ug 4.5ug Intra-nasal
VAXIGRIP

B 3 4.5ug Intra-nasal
VAXIGRIP

C 3 Alum 50ug 4.5ug Intra-nasal

D 3 PIKA 100ug Intra-nasal

E 3 Neutral Saline Solution Intra-nasal

The influenza antigen used is an inactivated purified split influenza vaccine VAXIGRIP
from Sanofi Pasteur that is approved for human use comprising, HIN1, H3N2 like
strains and b/Shanghai5/361/2002 strain.

The samples of blood were collected after day 35 and tested for the presence of a

specific humoral immune response in ELISA.
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di ssected and washed to draw out the supernatant. The

resul tant nucosal extract was tested for the presence
w@poogpgessic S-1gA in ELISA. 5 The findi ngs asPCT/SG2006/000177

presented in table E denonstrate that the presence of

PIMA in the immunogenic conposition adm nistered

mucosal | y enhances the nucosal immune response in the

| ungs as neasured by the expression of specific S 1gA

in the nucosal surfaces of the lungs. 10 Table E

ELI SA detectiqp o ecific S It I L ne
Themgics paPreaesd ATy M BRtPI G4 A GRS Nk Sextracted,
AR slanGadibilo AR 8ht {Heaehbvatafd T kdsulthmifrhu@ialeextract was

antigen Goups of mce Goup | Goup 2 Goup 3 Goup 4
te@red pr the pasence. oS gpecific-BdeA iIBHEEISAdm ni stration Fl u

4.5ug PI KA 100ug Al um 100ug PI KA 100ug NS

Subcut aneous i njection 0.144 0.159 0.105 0.085 0.090

The SBldirdsi 2 HreSled)id bl E08énbhstafe MaO8ike prkSendaidfsPIKA in the

average optical densjity absorpti oq 405nm NS: Neut rell .
ingmlunegenico lcompesitisw radmipisterere Mycqeallyy enbancss dhe fpgpssl, immune
t abl e .F .{ Fi t g 3 : al
ook e G S e SR PR oD SRR IO, da g fhucos
s@ifiRp6Ehetligsmucosal 20 i mune response in the renote

mucosal site of the intestine as neasured by the
expression of specific S-1gA in the nucosal surfaces

ey S LA [e&1 A6 1880 dufpernatant

Thid BEEIISE G Rionp 8 HRoERC PR R, flolh PO dernatan
affep MiniMuhizationt withi veccisespeomprising P andion|inaetivated split
W th vaccines conprising PIKA and/or inactivated
inflyenzaagfigtnza anti gen Groups of mice Group 1 Group 2
Goup 3 Goup 4 Goup 5 Flu 4.5ug + Flu 4. 5ug+
Administration Flu 4. 5ug PIKA 100nug Al um 100ug PLKA
100ug [mupsiohmigehnBrawe 1i j Growna [_Groupd ilgdGraundy| Group 5
0. 144 0.124 5 Npsal drig Pu4sa®O| F49150 0. 140

Adndidi2tration Fiu 4.5ug | PIKA 100ug | Alum 100ug | PIKA 100ug NS
Subcutaneous injection 0.144 0.159 0.105 0.085 0.090
Nasal drip 0.091 0.947 0.094 0.095 0.081

Units; average optical density absorption 405nm, NS: Neutral saline solution

Further, the findings as presented in table F (Figure 5) demonstrates that presence of
PIKA in the immunogenic composition administered mucosally enhances the mucosal
immune response in the remote mucosal site of the intestine as measured by the

expression of specific S-IgA in the mucosal surfaces of the intestine.
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Units:
addi ti on,

wo bar/ogresence of PIKA in the

aver age opti cal

density absorption 405nm In
the findings presented bel ow denonstrates
i Mmunogeni ¢ conNPUBBG2006/000177

adm ni stered nucosal | y enhances the system c i nmune
10 response as neasured by the expression of specific

IgG (Table G Figure 6) and specific
in bl ood serum sanpl es.

Figure 7)

ELI SA

| gA (Table H,
Table G -

Talalee Ft -oEIISAs gletiction bfGperifier §-Ingmtm§r frpm pmysine intestine

serum afte

SuBekBAtNY, after

15 i nmuni,zati o

n JREEAlen; o\

tp

w_th vac

I r?fcfuenza

Hﬁg nl?ﬁgp r Pﬁk&g and/or

m@eﬁ%d%hmnﬂﬁeﬁaomgkne oup 2 Group 3 Group 4 Goup 5
Flu 4.5ug + Flu 4.5ug+ Adm nistration Flu 4.5ug PIKA
100ug Al um 100ug PI KA 100ug NS Subcut aneous injection

839 éro%ngsﬁof?rmt?e’* GrofidT P @Rolip 23S A6rolip 5 P| U GISUp 42- [0 1&oup 5
0. 092 ONITS| FAVASuadE Ppuisagd [density
A@Pﬁ:ﬁs{tm.b@n 405nm 2R 65ug\\DPEAO66W 18R 100ug | PIKA 100ug NS
PCT/SGZ006/ O lelH - I SA ction 0
S§B°é’@i"?9“8 '”Ieat}gnt | ters 1?9 rruP'i@t ood “ser fim g?tﬁtr 124
er zation w th vaegi nés §egpri(si npistl KA apdaer 0.142
5 |na(‘t|vatpd splilt |nfluel s—of €
o) QWBoratiSh 20t G oup 5 Flu 4.5ug +
U»’—’& }%gaégﬁ)ﬁ%?ndﬁ?ss rat?rgr% FI'U 4.5u Pl KA 100u Al umi OOug
Pl KAL1OOug NS Subcut aneous injection 0.096 O 112 0.102
0.147 0.104 Nasal drj . 119
i agdion, fhe B agp ey b0 R B arpehnoaBELm,in the
nﬁ%rl%ﬁﬁgé?ﬁ]cc‘ Icgﬂlgegltlélﬁ)l a%l%ﬂnﬁ?elré(ﬁ RS sdlye Bl Bdes fitk %yﬁ&ﬂw @mmune
cel uspension from each nouse was F into
10  répassevisithasabd bidhEeipsReIpif specifin bz (Tably Soligmercd) and specific
0 th at e cont ai ned 200ul of
Ié@ﬂtﬁﬂ‘é% g)elﬂlsblll?ﬂﬁio-gr%aﬁ?r{}% ént to appr oxi mat el y
2.5-x105 cells/well. For each nouse's sanpl e of
cul tured splenocytes, half of wells containing the
spl enocytes were incubated with culture nmedi um and the
| h " adelds IR blood fter
T Bl isk P0G PE Bl T THER H3 BkliR blood serum a
15 immunization with Vaccmes comprising PIKA and/or inactivated split influenza
antigen
Groups of mice| Group 1 Group 2 Group 3 Group 4 Group 5
Flu 4.5ug + | Flu 4.5ug+
Administration Flu 4.5ug | PIKA 100ug | Alum 100ug | PIKA 100ug NS
Subcutaneous injection 1.839 2.804 2.371 0.087 0.089
Nasal drip 0.146 2,619 0.159 0.095 0.092
Units: average optical density absorption 405nm
20
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37C for 20 hours in environnentally controlled

conditions prior to final preparation 15 and reading
waigingsesst andard ELI SPOT pl ate reader. Tabl e PCHeRGTNG/000177

(see also Figure 8) presents the results for the

nunber of cells per well producing IL-2. The
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Table I below (see also Figure 8) presents the results for the number of cells per well
producing IL-2. The administration of the immunogenic substance comprising PIKA
and the influenza antigen was observed to induce a significantly higher level of IL-2
20  producing cells as compared with PIKA or the influenza antigen alone. “This is indicates

that the antigen with PIKA induces a T cell mediated immune response

25

66

RECTIFIED SHEET (RULE 91) ISA/AU



10

15

20

25

the presence of a specific serumIigGwith ELI SA. The
mce were sacrificed 14 days after the third

WO paoa/81288 | on, the |ungs and intestines 25 weP@&I/SG2006/000177
extracted, dissected and washed to draw out the
supernatant. The resultant supernatant was tested for
the presence of specific S-1gAin ELISA 67 WO
2007/ 081288 PCT/ SG006/ 000177 The findings as

Tebls dnt-e ELISPOID | detection; gf raunipe jsplenecytest Produging hHL-2 after

.presence of. P in  the i oSt i .on
iR oe gt PRt br DTS SR RaGeRRCR el
response in the lungs as neasured by the expression of
specific S-1gA in the micosal—swrfaces of the lungs-
The i muni zation with Al OH) 3 and anti gen
infra-nasally dild not 5|induce praoductjion of S-I ?A i n

t he SRS OlMiFe (5 Growp 1) m8’°“l?ﬁbl o Gfourd | I Creup A | GRoup S
of specific S-1dA in | ungFludsee matRwdSyB2k dil uti ¢n)
Agiistratippmuni zat|i 61 4o | RKAAD0uEd AlugridPua | RIKA t90ua [ o NS

ﬁ%éu@h@&;s%ﬁﬂcﬁb\ﬁam anggor splish7 inactipyated infl uemza 1
10 Elna g+ El U4, Qug+ M ce groups—Fud-Cug P KALOOUg
M¥saiafO0ug Pl KALQOug | nj ept akzb2 WAt er  Sub} cut aneolis
1 1 1 O - No

1 FaYa il a Wil aYe N i a Wil a Ve TN WY: Va Il ] [
H-eet+eor—8—08—0069—060680-080F06—ntra-rTasar—artp

UhiR%avr R 1d. 3Bcdlls PRodhcBY 11-Upkt 3.5 xaMEspgrodmisi cal

density value The findings as presented in table K

(Figure 10) denonstrate that the presence of PIKA 15
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%{gﬁﬂﬁlﬂg@ezgn_rai e K ELI'SA dstection of gpfggiSIf s .
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Al'umlOOug PI KA100ug | nj ectabl e Water Sub-cut aneous
injection 0.1 0.14 0.1 0.09 0.09 Intra-nasal drip

PQ\'/eZ gro%jJSS g'f Qalg% ng)i'cg' %thloe'elpdér group) were immunized on day 0, day 14 and day

30 with compositions as described in the tables below. The influenza antigen used is an
inactivated purified split influenza vaccine VAXIGRIP from Sanofi Pasteur that is
approved for human use comprising, HIN1, H3N2 Ilike strains and
b/Shanghai5/361/2002 strain.

The samples of blood were collected 14 days after the third immunization and tested for

the presence of a specific serum IgG with ELISA.

The mice were sacrificed 14 days after the third immunization, the lungs and intestines
were extracted, dissected and washed to draw out the supernatant. The resultant

supernatant was tested for the presence of specific S-IgA in ELISA.
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FIo4d—Oug+ Fifu4d. Qug+ [ Mii@eiabl € Fudohdid.JOug Pl KALOOug

ALMMMLMMQO'LLMMMWW qriP§Atsiyg pinieplhl Wafgr

sliDcltakt&is Stk Ut aoxeus [700049 068 56@828 |8 .08 ecti on.08
Ori-ts—No—gf——Tettsproducing rertaron yper L 0.X

L BP enocyt es*°20 TabP&® M bel dW’(sde af€a Fi gure’ 12)
resent s th§ resul.t s ﬁor the nunber of cells per 1.0 x
e aysFaEsoRded ‘%P%‘ UG 1L-2. The adninistration of

t he i mmunogeni ¢ substance conprising PlIKA and the

i nfluenza anti gen was observed to indu
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immune response in the intestine as measured by the expression of specific S-IgA in the

={D

mucosal surfaces of the intestine. The immunization of Al(OH); with antigen intra-

nasally did not induce production of S-IgA in the mucosal surface of intestine.

Table K: ELISA detection of specific S-IgA in intestine supernatant (32x dilution)
after immunization with vaccines comprising PIKA or AI(OH); adjuvant and/or

split inactivated influenza antigen

Fiu4.0ug+ Flu4.0ug+
Mice groups Flud.0ug PIKA100ug Alum100ug PIKA100ug Injectable Water
Sub-cutaneous injection 0.1 0.14 0.1 0.09 0.09
Intra-nasal drip 0.25 0.84 0.22 0.12 0.14

Units: average optical density value
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detection of nurine splenocytes producing IL-2 after
WO pevat081288 i on Wi th Pl KA and/or inactivated splPECT/SG2006/000177
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2307/ 081288 PCT/ SG2006/ 000177 CLAIMS 1. An

I munogeni ¢ conposition conprising: (a) a
pol ynucl eoti de adjuvant conprising: 5 a

ol yri boi nosi ni c-pol yribocytjdylic aciLd (Pl Q. a
Pl bame e 1t BiEves | Dytosthte st o s s per 1.0 x
189 (éﬁ)n)ﬁf% t%ﬁ?éing NGtMEbEEN: MR h@hihidtheios 0FPABS tiunogenic
I's tor at or nucosal admnistration. 2. The i
sibatance gemierisiPIK AL iand the ciofluénzg andigen avag Dbsermed dp ninduce a

t he. co si.tipn omprises pal ynugl eotid | L

BRI P e BEPRBrLT SrEREstathof pongrdy yith¥Ika or the
NBLDRS antR@rfigs. t he nol ecul ar weight is at |east

66, 000 Daltons. 3. The i nmmunogeni ¢ conposition

according to claim1 or claim?2, wherein the

']%E% 2-:— EL&EP%%%&S@ Ef; {ﬂe{l:lliél;elg g%dggﬁe?%iﬂﬂ@ﬁﬁg interferon-y after

immunization with PIKA and/or inactivated split influenza antigen

Flu4.0ug+ Flu4.0ug+ Injectable
Flu4.0ug | PIKA100ug | Al(OH)3100ug | PIKA100ug | Water
Nasal drip 504 1,193 361 107 48
Subcutanous
700 1,068 566 28 8
injection

Units: No. of cells producing interferon-y per 1.0 x 10° splenocytes

Table M below (see also Figure 12) presents the results for the number of cells per 1.0 x
10° splenocyte producing IL-2. The administration of the immunogenic substance
comprising PIKA and the influenza antigen was observed to induce a significantly
higher level of IL-2 producing cells as compared with PIKA or the influenza antigen

alone.
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conposition, or the adjuvant conprised in the
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at a local and renote site.
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13. Use of the immnogenic conposition, or the
adj uvant conprised in the inmunogenic conposition,

wW@ewonghi2eg) to any one of clains 1 to 10 in thePCT/SG2006/000177

preparati on of 25 a nedicanent for inducing a T cel
nmedi at ed i mmune response of a host. 14. The use
according to any one of clains 11 to 13, wherein the
medi canent is administered by inhalation, rectal
delivery, vaginal delivery, nasal delivery, ora
| y, pul monary delivery, ophthalmc delivery,

¢¥¢¢ delivery, ocular delivery or 30 transdernal
delivery. 72 WD 2007/081288 PCT/ S&006/ 000177 15. The

use according to any one of clains 11 to 14, wherein

t W IHFRHnogeRic sAmpasitien comprising:daha éolém@lclwlde adjuvant comprising:

S S5 B JTLE STIVIEL y 1, Yct o

pdsisieasen; dndl) aflddst of® aptigent Mhetdie tlheﬂﬁd;tﬁp@ﬂibrﬁ is formulated for
conpQqsition according to any one of clains 1 to 10.

mueosyl af@inigEtipns y st em conpri si ng an i munogeni ¢

conmposition according to any one of clainms 1 to 10,
wherein the delivery system enhances the delivery of

2 HEhei hmnunwnicc cotbPogitiom astdrimg too claive huedssdin the composition

sur f.ace. t hod for enhancin cosal i nmu
CPE@BB%@IWPEE F@“ %%W@P%&O?@u&mﬁ?mgeaﬁous for molecular

éi%ﬂﬂn@%&h%@ﬁﬁp&ﬁla& R ECA &6k, 660 BAYoRNe of claims
1 to 10. 15 19. The net od according to claim 18,

wherein the host has an i nfectious di sease and the

:]imjmsterln ofct e ﬁntl enldc cg %nd elicit 2 herein th
ngn?lél%%% 16, cQEROFEPD (frgordfng 1, clam: 4 eF & “Ph wherein the
cbﬁﬂ‘p@ﬁflb@ 4omptisRasstynutibotide rz!ﬁﬁlk}ﬁ?ﬂ doRipRMORNELIRBuIBS heterogeneous
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feomplerulan yeiehii wheseiathe molesuler iight as fremaheye A6.600 to 1,200,000

sition according to any one of <clainms 1 to 10.
I%%gH%‘nethod of inducing a T cell nediated imune
response conprising admnistering to a host a

| nogeni ¢ ¢onposition according to any one of clains
§ IEUnogenso conpRRsitians agrortinglih gt enanl clgies of tach.aiherein the

cé&p&égﬁgﬁ_’ c V\Bfel%kg ﬂr??%xﬂﬁfj%oﬁﬁg Aflly Jo%}%glé{oﬂfﬁﬁgleg@gg hé\c&[gﬁeneous

ost 1I's
faunohedllangwmgha W e tlrmafm@lleamlamvdl ghitie aflisasd 11 50,080 Dattbed
according to any one 30 of clains 18 to 21, wherein
the host is a non-human ani mal .

5. The immunogenic composition according to any one of claims 1 to 4, the

immunogenic composition further comprising at least one immunomodulator.

6. The immunogenic composition according to any one of claims 1 to 5, wherein the
immunogenic composition further comprises at least one agent that enhances mucosal

absorption.

7. The immunogenic composition according to any one of claims 1 to 6, wherein the
immunogenic composition or the adjuvant comprised in the immunogenic composition

is in the form of a liquid, liquid solution, liquid drops, a solid, capsules, emulsions,
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suspensions, elixirs, creams, suppositories, gels, soft capsules, sprays, inhalants,
aerosols, tablets, coated tablets, pill, dragee, powders, syrup, slurry, microcapsules,

enemas, granules or lozenges.

8. The immunogenic composition according to any one of claims 1 to 7, wherein at least

one of the adjuvant composition or the immunogenic composition is freeze-dried.

9. The immunogenic composition according to any one of claims 1 to 8, wherein the
immunogenic composition is administered by inhalation, rectal delivery, vaginal
delivery, nasal delivery, oral delivery, pulmonary delivery, ophthalmic delivery, topical

delivery, ocular delivery or transdermal delivery.

10. The immunogenic composition according to any one of claims 1 to 9 for use in

enhancing the mucosal immunogenic response of a host.

11. Use of the immunogenic composition, or the adjuvant comprised in the
immunogenic composition, according to any one of claims 1 to 10 in the preparation of

a medicament for enhancing the mucosal immunogenic response of a host.

12. The use according to claim 11, wherein the medicament is for enhancing a mucosal

immune response at a local and remote site.

13. Use of the immunogenic composition, or the adjuvant comprised in the
immunogenic composition, according to any one of claims 1 to 10 in the preparation of

a medicament for inducing a T cell mediated immune response of a host.

14. The use according to any one of claims 11 to 13, wherein the medicament is
administered by inhalation, rectal delivery, vaginal delivery, nasal delivery, oral
delivery, pulmonary delivery, ophthalmic delivery, topical delivery, ocular delivery or

transdermal delivery.
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15. The use according to any one of claims 11 to 14, wherein the host has an infectious
disease and by administering the antigenic compound elicits an immune response

against the pathogen causing the infectious disease.

16. A kit comprising the immunogenic composition according to any one of claims 1to

10.

17. A delivery system comprising an immunogenic composition according to any one of
claims 1 to 10, wherein the delivery system enhances the delivery of the immunogenic

composition to the mucosal surface.

18. A method for enhancing a mucosal immune response comprising administering to a

host an immunogenic composition according to any one of claims 1 to 10.

19. The method according to claim 18, wherein the host has an infectious disease and
the administering of the antigenic compound elicits an immune response against the

pathogen causing the infectious disease.
20. A method for enhancing a mucosal immune response at a local and remote site
comprising administering to a host a immunogenic composition according to any one of

claims 1 to 10.

21. A method of inducing a T cell mediated immune response comprising administering

to a host a immunogenic composition according to any one of claims 1 to 10.

22. The use according to any one of claims 11 to 15 or the method according to any one

of claims 18 to 21, wherein the host is human.

23. The use according to any one of claims 11 to 15 or the method according to any one

of claims 18 to 21, wherein the host is a non-human animal.
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