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WO 2007/081288PCT/SG2006/000177 MUCOSAL IMMUNOGENIC
SUBSTANCES COMPRISING A POLYINOSINIC ACID - POLYCYTIDILIC
WC Do BARBED ADJUVANT FIELD OF INVENTION 5 The invertisng2006/000177
generally relates to immunogenic compositions and methods of their use.
More specifically the invention relates to an immunogenic composition
comprising a polynucleotide adjuvant in combination with one or more

Aisenis AvbstanssstNeREsRId elisUBisTasR CpSificCOMMPRIBINGne A
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immunity encompasses various cells and mechanisms such as
@?iiﬁt{}%ﬁrﬁ#ﬁ'@g of foreign particles or antigens) by

macrophages or granulocytes, and natural killer (NK) cell activity, among

GEheisysudaamsemalivHviaRRYCrETESBSHE ARPRITIEqBs afamaRada Oh iy vse:

agyangsaigasigars nRlsizplaying asquirednabyeiof apesifition antprising a

memoré, which are exemgla%/, h%lmark&lof a s?ecific imﬂmgne [eSHoNSe. . | be

FRLRE ?ﬂ%ere?f?&vsaﬁeﬁv BRSPS ASngped ?c%r%tﬁlﬁ?tyegreaggesseﬁ)
uped B divit Tiselespecificityuchhgdseosits pragussiantigshequire their
responsiveness after activation with a specific antigen and have

mechanisms to display memory in the event of future 20exposure to that
BAGHIRGRAEN OF N3&ERGtion (involving specificity and
MERRRisaREaGHYe AIAKICEbD RfetEl aghirskpaifduhpaihitgeNsnspecific
Generally, Band T Iymghoc tes,ﬁlghg:ntbdlsgclzﬁ%msggsc@gc e%eptgl%s on ths%ll’ (the

PSR SHEPEPETEN SHtYEN Shroatite Sheeie mmunity THe Spedific

irupulfie sy S tera gaaya2islee spent gens)ifforentmpligesieneranyineniss, Bpd natural
%W?@Tﬁ? %%ﬂ%k@ﬂ%ﬁé’dMyﬁhN&J%gﬁiglﬁﬁHuﬁW}gﬂ&@&%&hamsms less
production of antibodies or immunoglobulins and helper T cells .
(pretmionaritparADyech And2§ Qs miRfe tisriay iHFRAwEr et ARiFrg effetatgficity and
inyahes, Twaels neludingrriotadindiymphoepreiCikitinalteopghotiae key
cells are also involved in.the generation.of.a CTL respanse,(e.q. '
TSR SRR Gl OO S DS SEb B0 o
TéredificitynEleys teriis hasldevsiotie dogwisthelr aerpasbriisadive petitsiieroit
L;Q'%%& 'eSRRNSLS e FABRALRIGRINNS, THERY R IRMUNSSYSIEN SPdure
e broa

ly sub-divided into two interacting sub-systems. The systemic .
irPROTRICS s (bt PSRRI S iptRe A Fertb eechBRtom Sat it Sé"p‘Féﬁﬁ,ty and
thad:RaPIs theireevargane pRbigsaesantihmhnpatogaiimmune

system comprising the lymphoid tissues associated with mucosai surfaces
and external secretory glands which provides a defensive barrier against

pGthenadlys Brtetiflg e ivomethrduch dsmithie kasdifintpesresypmtbeir, cell surface

4 gﬁ%?g@ﬁ'%ﬁ&?g%ﬂ&iﬁ@%wgqmwa%e ]sgémliﬁﬁrfﬁ@%% may

ystemic and mueosal Immune systém have evolved with specific h h a
fapsneeds tandifiwgaty seish Hstet weiteil HURRENE MR IBMERLLY, whic
agRinatyathapansuMits0sa)iromeniy fonitbiaiecdsigenatllybulins and helper

characterized by th enc a specialized class of antibodies . .
R RTH A A 2 (b o e LCIRRa A (R eyl nvolve
protediingntiedingcoselosisrfAC nshagcaniiaiesaibonehlizghes cells are also
paipagensinifie nyeasae fhaf kave nabygtLisseddhe-MyrqsakRatals and

e 0
In"general, existinng immunization strategies Whic?: involive intramuscular,
sibéerlMeous, intraperitoneal or intradermal administration of antigens
evoke the systemic immune system in the production of different classes
of antibodies for instance, inummoglobulin 20 G (IgG) that neutralize
pathogens after they have entered the pody. Vaccines administered by
injection tend not evoke substantial S-IgA response. Furthermore,
systemic immunity does not necessarily provide for inhibition of the entry
of pathogens into the body via the mucosal surfaces. Thus a vaccination
strategy that only induces a systemic immune response leaves the subject
prone to infection via the mucosa) surface 25 with the body's immune
system fighting the pathogen once it is in circulation. Mucosal
administration on the other hand induces mucosal (at local and sometimes

remote sites of administration) and systemic immune responses.
Einirtharmore ftraditinnal methode nof iniected immiinizatinn reaimMeac aroa
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WO 2007/081288PCT/SG2006/000177 of induration (hardening of tissue),
hemorrhage (bleeding) and/or necrosis (local death of tissue) at the

NjeGt jte. However it is not possible to conclude that since an adjuvant
gi%?}%gigﬁgystemic 5 immune response it will necessarily IS SHANANE
a mucosa' immune response. A typical example is aluminum hydroxide
which enhances the systemic immunogenicity of a substance on
intramuscular, subcutaneous, intraperitoneal or intradermal administration

bR TEHE S e At AeHTPacHh dctistinfnmdnreisherb aapergire of immune
adegpoisiarectybaiectiondak iyhe MutasaltonieyRE here has DEENAB-divided
m}tLetrgstlv\/Ig %?%Q%Qnm r&gnsttgrengrslé% noi\:/el.a(ii uvants, including those to

enhance a mucosal immune responss. Ehon 1 1aRE R g Grashe ymph
presteesicrone murosaiibheidesthdks ipgibtiethoraenrmization, wswellag the
apRiviRG MRAeELo Qﬁtéh |g€hﬂﬂ-}@&j WRe %ﬁﬂ%&ot{?&%g at%)sl%%géa S5 mucosal

n
an effort to protect a&ainst pathogen 15éntry. However there remains a

mHesasnaKt Sieek srrrieme dlvedadihieh @ avidere disfsieidipaier against
beathbgialsreneasgl BrBLAE 18SRENHithHAAslinkherNes8alIRY 6L intestinal,

provides ngvel immunogenic compositions that exhibit improved safety
SednS Y and genouring aCcts ..

an eﬁ?cacy rofiles; and methods of use of such compositions to

enhance a 20 mucosal immune response.Subject immunogenic

cqmeeﬁ&ti%gpgomwg aPbaugleatide adivpntand an antgen. . o oived with

LITERATURE The following references may be of interest: 2
153580t RS pshlgeely Fomap it Pafbeir 3l6bRsBgomocEbae ngainst

3 Pil@aR. MukbSi Ratanid, £9n3R803Gs\deneltiQibathdfdned By thePrevence of
Patent 4,024,241 WQ, 20%?00 128.8PCT/SGZ%06/000177 U.S. Patent
"

3 DB BB S T AT RO o AR ARARY Ry A1 4ighp tibesse primarily
Wadgistaay d gid ks-Tgvop neoBisisize thicalsshBsopfaysicsl-Reseatifodies neutralize

Cﬁﬂﬂ&g&ﬂ@ﬁtmm&a&ﬁ%ﬂ%ﬁgé';Pass%h%e é&%?éi arrier,
immunostimulatory complex (PICKCa) in experimental rabies: antiviral
and adjuvant effects, Arch Virol, 131: 307-19, 1993 Chinese Patent

934 Qatfial, exEHptpiknGnetatbn Atijnmae whishhalaiee ibeinas X iGibe aftbous,
VRN TR B RS NG e
system in the production of different classes of antibodies for instance, immunoglobulin
G (IgG) that neutralize pathogens after they have entered the body. Vaccines
administered by injection tend not evoke substantial S-IgA response. Furthermore,
systemic immunity does not necessarily provide for inhibition of the entry of pathogens
into the body via the mucosal surfaces. Thus a vaccination strategy that only induces a
systemic immune response leaves the subject prone to infection via the mucosal surface

with the body’s immune system fighting the pathogen once it is in circulation.

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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1987 Sela, M., Science 166:1365-1374 (1969) U.S. Pat No. 6,008,200

Ellouz et al., Biochem. & Biophy. Res. Comm., 59:1317, 1974 15 U.S. Pat.

@%961&%% ‘Lé .S. Pat. 4,101,536 U.S. Pat 4,153,684 U.S. Pat, 4,235,771
1#%23,550 20 U.S. Pat. 4,327,085 U.S. Pat. 4,185 584158 4p177

4,082,736 U.S. Pat. 4,369,178 U.S. Pat 4,314,998 25 U.S. Pat 4,082,735

U.S. Pat. 4,186,194 U.S. Pat. 6,468,558 New Trends and Developments

in Vaccines, edited by Valler et al., University Park Press, Baltimore, Md.,

USARGG T SRAEIFRRE B S GROTER A ey BRI Swnus fines doat

Bos$tizsue) 90y iasanRite. and Siber G.R., Adjuvants for human vaccines

- current status, problems and future prospects, Vaccine, 13 (14):

1263-1276, 1995 Richard T Kenney et al. Meeting Report - 2"l meeting

oflABvESTaH| i/ antspestidatly inohclude tlmhsimadimkﬁamstmaﬁtﬂscdr@stemm

20,2 R 2363n 8D A2 iR RERLORY geﬁmﬂﬁﬁa&; RSO reibonse.

Meslin, MM Kaplan, Uoprowski 4th ,1996, Edition ISBN 92 1

SHRMAAB P 1R orReER RHIidA &éﬁ@r@%iﬁr%?ﬁ%ﬁﬁ@ﬁmﬂogeﬂmfy

refétes mm?wogegiﬁlif@m@aﬁ&orﬁls&&ﬁﬁmg %&?p&lﬁ(gﬁ%nugf ,éltrﬁdemal
ag| tidylic aci cin and calcium complex adjuvant and their
me‘%ﬁ‘%&%&g@‘ useL¥o § & ?g%sgls%n(egcﬁ%u%ﬁ%%ﬁﬁ&ﬂ@%pﬁ%%“e when
Aeéoitisigied tydreetiprovided smdnsmhumuigenic composition comprising:
(a) a . polynucleotide adjuvant comprising: a
polgrlbomosmle polyribocytidylic acid (NC), at 15least one antibiotic, and
At RIS BS5R SRVEISBH VS AEFTH) H Teeest sREmfmqevelisirsnisincluding those
caogahaiien mﬁeﬁsmuhiaiﬂﬂﬁe FrERBHERS: ]fi Iﬂ@dﬁmﬂ&fﬂi@éﬂ\%ﬁﬁw@I&leprotechon
inyention relates to the.a t|o of immunogenic c ositi

e %ame Al %&cﬁ ST ADHRIEAR ?’daﬁé’f f é‘iﬂ’ &?Bﬁﬁlﬁnal §-

comprising & polyinosinic ac
caedprasibasizg dircoilljuivarespivatdsy saidafos isedrefforhangratdtnpaHut Pahogen

aripalspwRis WeD Raminisieres i GREANRALIGD yiih ﬁg&g&% égjunm{‘% that are

|mmunomodulat|n ubstance (s), enhances the specmc mucosd Immune
rRD e brtE ﬁ%ﬁﬁ@méﬁﬁﬁﬁ%‘béwgspecmc mucosal

and systemic immune response. 25 More in particular, the immunogenic

C rdin he |nv ntion ma ise a nucleqtide
m%%ﬁggx%lo moécu?es%e?moge%%eou 0% é) ﬁ?’t\ﬁﬁl?%f miproved
WFP@?@rﬁﬂéreﬁfﬁ@éElﬂ&?ﬁ&@ig?ﬂd@@ﬁ@ést(ﬁﬁ}%@mttbm;mﬁ)osmons to enhance a

mucosal immune response. Subject immunogenic compositions include a

polynucleotide adjuvant and an antigen.

LITERATURE
- The following references may be of interest:

« JP 1093540A2;

« U.S. Patent 4,124,702

» [I.S. Patent 3,692,899

« U.S. Patent 3,906,092

» U.S, Patent 4,389,395

« U.S. Patent 4,349,538

« U.S. Patent 4,024,241
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WO 20071081288PCMG2006/000177 BRIEF DESCRIPTION OF THE
DRAWINGS Figure | - ELISA detection of specific S-IgA titers in lung

r nt after immunization with vaccines comprising PIKA and/or
m%oe@%tgﬁczﬁsated SARS antigen Figure 2 - ELISA detection %?E/B‘e;%? |8/(fog%77
titers in blood serum after immunization 5 with vaccines comprising PIKA
and/or whole inactivated SARS antigen Figure 3 - ELISA detection of
specific IgG titers in blood serum after immunization with vaccines

comPrsiRgIE R whole inactivated SARS antigen Figure 4 - ELISA
detegiasif SRECHiGoHE sdaisndityyigupesgtesttaafter immunization

with yaccipes, c rising PIKA and/or. inactivated splitinfluenza antigen .

T PR e LR e 8 G arions,
supdiatedi-éfidiO®amunization with vaccines comprising PIKA and/or
inactiyated ik influenza ARUgaIEGY S iek BAKRISF IR LSRRGS rabies:
IgG titers in blood serum after immunization with vaccines comprising

PIK Aniivired ensbedivatat Eimtsritrny adntitfed Higdkd 993 ELISA detection
of spesiticdpitiens i03¥end serum after immunization 15 with vaccines

compyising FUCA and/or inactiyated split influenza antigen, Figute 8§ - ..
EY ISP it of MR ABIcnb UL ARG 1rF g adventcs,
immi¥aizatinn M2 BIEGiHES comprising PIKA and/or inactivated split
'rlﬂu%ﬁ@n?rﬁ! E'Qﬁ%&&%@'&ﬁ%‘é“%ﬁé@éﬂ&cﬁéwﬂ&!Uﬁgca Raton, Fla.,
supernatant (32x dilution) after immunization with vaccines comprising
PICAHYAI(OH)3 and/or split inactivated 20 influenza antigen Fig. 10:

EL IS idetectonefeSiscifie SthyA (ndadgstine supernatant (32x dilution)

after | nizati jth vaccines comprising FIKA or A1(OH)3 and/or split
in'act@g;?]tnﬁli é%rri]g aBnOt gen Fig. 11: ELISPOT detection of murine

splefoyptest phoBimihen R BjaphmRaftr@BimpRuditatid 4vith vaccines
cgm@jgiqgtlﬁugﬁ.’@ﬁalum and/or split inactivated flu antigen Fig. 12:
ELISPOT detection of murine splenocytes producing IL-2 after
immdhiz&tibrfdithRecines comprising PIKA or alum and/or split
inactiyateehfly, aseigesn 30 WO 2007/081288PCT/SG2006/000177
DETA| D TION OF EXEMPLARY EMBODIMENTS OF THE
INV&%‘%{I %%’%r%sent invention may be undustood more readily by
refer€hte e tha2foflding 5 detailed description of certain embodiments of
the iRygnign aeuhthesExamples included herein. Throughout this
application, where publications are referenced, the disclosures of these
publiya%ic}??é' resh y incorporated by reference, in their entireties, into
this T08pphicatasz yeerder to describe more fully the state of art to which

this i iQn ins. Before the present invention is further described, it
is'to E}éguqﬁ??éﬁg%%% ?gat this invention is not limited to particular

-embddfimBeit4.384AMed, as such may, of course, 15 vary. It is also to be

uode(ggq@qtmgigt@%tgzrminology used herein is for the purpose of
describin%%)articufar embodiments only, and is not intended to be limiting,

sincddife o‘bégéli]tﬂ@ present invention will be limited only by the
appeude®olamss igess defined otherwise, all technical and scientific
terms.used herein have the same 20 meaning. 0 nly. understood

05 o0 DA LT Rt T T e e sty park
Althokrgks abgl timetteod&dan b mai&tfals similar or equivalent to those

described b,?%%'Q.Cﬁﬁrﬁzkﬁ%%y@%,'@fﬁ&x@éﬂ%&&Qé igsting-pideoprgsent
invention, the preferred metfods and materials are now described. All
publications mentioned herein are incorporated herein by reference to
disclose and describe the methods and/or 25materials 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
{:V%ngggg/tocslg%gly dictates otherwise. Thus, for example, reference to "an
immunégenlc composition” includes a plurality of 30such COW&%S?‘%OOMW
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
WO 2007/081288PCT/SG2006/000177 further noted that the claims may

be drafted'Rs BxEtiae HhsF SpliodsiBianidpt NABA FTC i SEETHaHTS, problems
intended 4l $etive @msspateCedteti-pess{d4pn 2ew 1af7spLdpexclusive
terminolqgy,a% Peliey QU AABA RIS N eoppsption il NG tealiaianaray
of claim elements, or uSe of a "negative” limitation. 5 DEFINTIONS OF
TERMS PfgPte et ittt disireol tre5 b htirkiéatid R may be

ugeful to kbauesr Srhaing dheRadbltardatdoniy delifsiion doliseasin) FERBRowsk
that are L&&e%gg@&Qio%?SWJ@ﬁws'@diuvant," as used herein, refers to any
substance or mixture of substances that increases or diversifies the:

immune response of a host to an antigenic compound. Specifically:

1. TheSEMMRICKCR "THERANNENTIOND a composition of poly I:C,

kanargy dindna0gl GRlSMAYERRE LB AT BAEUIRIBINIGALANons comprising »

immunogenic properties. 2. "Av-PICKCa" refers to a form of PICKCa used
CmniSians SRR g oRb 3 AmBERAR Al et BRIt and
the invetioetedsyinistng @aliy 4:Gsease apdddiiotioutey], ikanaryspopsand a
positive ion-(e.g., calcium), where the PIKA is characterized by physical
characteristics (e.g., molecular weight, size; and_the like) such that upon
admin%t‘?%&‘?&iﬁ%l%&f%xﬁib‘?@"dﬁ%?ra%}eﬁgﬁ%‘&%% SATOSHE MU oeateE @) 2 -
advergel giddeefféctslifainy, coeguisiag: taxioljylbrétatini-tpelioitexgtitipie acid (PIC), at

3P IGl AN GERAME RO RGN (B pSEML RIS SAD BNRAREE GATIRMAS:: wherein
relative to, for example, Av-PICKCa. The term "Poly I:.C" or ‘

respo seg Ve
pIC" RAERETHICH A SEERBHH BRI BENAIBEHE NG arid
polyribocytidylic nucleic acids, which may also be referredto as
polyinpsimiciagidB0nRNaNLAYIE.REIG résrgalivelbon WO mmunogenic compositions
2007/081288PCT/SG2006/000 _77l "PI%ﬁ:onta'n?%moleculeg of 4 lex
PIC-CSMH?WE & 51(5’8?‘}81%%%1 rgotg?%’i Ut it |8Xﬁ1,y >, Wﬁlc?%ul‘tﬁac)?%%e ®
AStiorellypdoraplckediosaihdowiss donbirmed with eerdwsteonabrdbotivieirh when
an anubiﬁj;&_s‘s&ee@-id@pwﬂ%eh agdlaam@weaiw?éeiﬂimﬁﬁéﬁwmimsmdmasy
a composition comprising the NC-containing molecule. In one .. . .
0BT (16 PR B T TR o st A TR ones
or a depiipecifierewfarlrrd curepdTHER FEPERtous” as used herein in
the context of the adjuvant compositions of the invention indicates that
ponents of the composition, e.g.,.the PIC-containing.10 molecules, .. ‘
2 VO R AR P e P L BRSSP R St AT R ey tion mey
weigheosipssesr isbrhualvpiideadisvrrresiioritisndeeicapetinatsioararoneion relecular
for a givemphysical mbalactaristics ks fouihes otwepdiagd by a range of
values for that physical characteristic, the composition is said to be
composed substantially of molecules characterized by molecules having a
physical characteristic that is distributed within and 15 across the recited
range. While the composition may not contain a molecule representative
of every physical characteristic value within the upper and lower limits of a
recited range, the composition will generally include at least one molecule
having the physical characteristic of the upper value and of the lower -
value. . The composition in certain embodiments may include molecules
outside the stated range of physical

RECTIFIED SHEET (RULE 91) ISA/JAU
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20 characteristics used to describe the composition. The molecules that
are present in the composition outside the prescribed range do not
WeRdsIialy,affect the basic and novel characteristics of the CP??%Q?JH@{/})OMW
The term "mucosal” or "mucosal membrane” or "mucosal surface” reters

to the 25 surfaces, passages and cavities that are in contact directly or
indirectly with the exterior environment, including the surfaces of the

respirat | J itourinary systems. "Mucosal
s%ﬁé%%%ﬁ%%ﬁi@ﬂﬁigﬁmggméﬁt to include mucosa of the

Bigvet (ihctudibifthedstratiomtestingeifid |&-deAintésting), lecpunymstamach after
(PARHE) YD G AP &AL, &1%11 161 AWM Pwhole inacti i
2007/081288PCT/SG2606/0 o%% The tamm ormurarey oated s patigen

doistrafidnB fefistection ebrmseiditidadntiters duained femanaflignisnmunization
GOHRRABIE Y dHnpe BRI PIRHOR AREReLBIN GRRA(Sd SarmMGRsa] surface

.mucgsa brane). In some embodiments, the composition is L
R o e o A 0 b, AT 0N, YRR A mpmption
rveigak; ocalcordbgpibiag BliE Aeuyl/dhwledenpasivetedsSioRE atatgeh for

inisgratiogy ta lungLii : - PUIRRGDANY, inistration, The
e L, B R T ML Pop il e
"R By Atsingh soa NGB s edbog inarbizasek salibipBrsngagntigen
iighreasnmalsi$ Qanet e ibelbskipgoithont diitatiomicatls, hYIS8siant after

SR IR S5 e S Bl T e
ifitduttes p(ﬂﬁmaiemwdmmfmplmﬁct égﬁbﬁndie.énd'éwélgmm@e Ritmunization
compeuadinding: (gm0 sah aniberles, BHNAIN faR.t (0)2

Pd, 15 Ps, fragments, and single chain derivatives of the same. In o
ddamier, theltern defstborgf mrerie dafartivanyin biendirgramtifnigmmagnization
w«a{haamgem@ihﬁlfgqmr@@ai iﬁgdéﬁﬁté& d@k&lﬂiﬁﬂlgf@{zl@ﬁﬁ%ﬂ?, )
imeric, bifuncti nd humanized antjbodies, and related synthetic
U TheRbiot D BEAE Lebc HHETen AP GBEBlyiomsene 112 efer
"irnmprtivgglob wiith va@iass wsethhengi RIEhe detfor faatigemid soinpdunds antigen

referstarany substansedhal &anbs-fgoanizad by 1he immp Lﬁ@fxsﬁﬁﬁmngeaﬁer

(e.g., bound by an antibody or processed so as to elicit a cellular immuns
rERPEREE; O dBR PRSPt BTt S B2 ART ANRIGEN epdfer sl inactivated

sulistanganiigeliding compositions in the form of a vaccine where the

vaccine | cgmprises an antigenic compaound and may or t.

B R A S e T TRt B g e
dppropizatierouith (sagciperentepating iBtidesraAltEEHI andiumeplit inactivated
resRRAse dargxample, the formation of antibodies, including antibodies

that specifically bind the antigen. Two of 30the characteristic features of
aﬁ%ﬁgeﬁa}sa%l A&TindsiertigesliByiting: iR espariresoEN-gamma after
2007iaBA258 RET/ $622006/ 6803 AnR IRIGEAA SPERIIC AMHNSESRARSAHY fu
vivo, and their antigenicity, that is their capacity to be selectively

r%%a%eﬁlized by the antibodies whose origins are the antigens. An "antigen”
dSgsed BN dleidetsobutiisanundimiterbtytee sy dsfingxdial tafi roteingj ftion
RARPUGIIR: BDIEARLAIE IR Qe ROR RE/0P,AAMRERHER RSRUdES
polysaccharides; polysaccharide conjugates; peptide mimics o
polysaccharides; lipids; glycolipids; carbohydrates; viruses; viral extracts;
bacteria; bacterial extracts; fungi; fungal extracts; multicellular organisms
such as parasites; and allergens. Antigens may be exogenous (e.g., from

a source other than the individual to whom the antigen is administered;

e.g., 10 from a different species) or endogenous (e.g., originating from

within the host, e.g., a diseased element of body, a cancer antigen, a virus
infected cell producing antigen, and the like). Antigens may be native

(e.g., naturally-occurring); synthetic; or recombinant. Antigens include

crude extracts; whole cells; and purified antigens, where "purified"

indicates that the antigen is in a form that is enriched relative to the
environment in 15which the antigen normally occurs and/or relative to the
crude extract, for example, a cultured form of the antigen.. An

"immunogenic composition" as used here in refers to a combination of two
nr more cithetancee fe A an antinen and an adiin/ant) that toaether alicit
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The term "polypeptide”, 'peptide,” "oligopeptide,” and "protein”, are used

interchangeably herein, and refer to a polymeric form of amino acids of

%3}’2' %I} hich can include, coded and non-coded amino. %%'/gshoowo 0177

chemically or biochemically 25 modified or derivatized amino acm% an

poly-peptides having modified peptide backbones. An "effective amount

of an antigenic compound” refers to an amount of antigenic compound

\Aﬁ E tlonal comblnatlon with an adjuvant, will cause the subject to
% moﬁ&cﬁﬁ@ﬁ% tﬁm&mﬁmﬁp%ﬁﬂﬁ':

V\INSW@TMZSSPCT/SGZOOGIOOON? The term "immune response”

refers to any response to an antigenic compound or immunogenic

compound by the immune system of a vertebrate subject. Exemplary

iMAUPEI@S peTREieMmeid be Budertondttimitedadiliobal miictenpstenties following

Cﬁgﬁh@é’dacfey&ﬁﬂtﬁﬁl RIROLAN mﬁm%nmﬁ%ﬁ%ﬂ{%% Iy @QQ%EIESS included
TL) responses, including 5 antigen-specific induction of C

h fhePT-cell responses including T-cell proliferative responses and

cytokine release, and B-cell responses including antibody response.

TREL8 [ mmu e J1es IS used erein.g

encom%%gg It% %%J cué%naﬁ’ ‘pY ?F?lon Poran ﬁﬂ%ﬁ‘} §‘ éﬁ%@‘gesr?fethese
taTRlisAHeRI ngrantierrh rﬂ@q@‘ﬁp@n@b ‘refeefetenan, immitiné: resficatiss, thato this
'%p’fﬂ'i&ﬁﬂﬂ&ieﬁ B sl desdRsl i Gedte LRk & LoEDhPRECRLIRLING: %'Eﬂ@ Yiention
res{pﬁonse ' refers to a pre-existing immune response that Is improved,

fRHEREY supplemented, amplified, enhanced, increased or prolonged

The expression "enhanced immune response” or similar means that the
IAMHRe feSpA G | ated, improved or.en a.nced to.the b neflt
host relat%veBto gwe Enr%? wﬁm%}lr%éefe%%sgﬁge({;tatu% B s ARTETEOB f %t this
tn@’ﬁ%ﬁ’ﬁm@tﬁ&ﬁé’(@éﬁﬁ‘émWmﬂb@mb@bmmmmethe&mmhtmayﬁfemurge

teRps ° mme&&atdmwmergmaethen&dﬁufdgﬂ&é@afﬂ% P tﬁ%;%d%/esle of

unde tood in the art, and refers to an immune response characteri

1S8F lﬁgr?aﬁﬁf‘ggxp%aﬁ@ﬁ?ﬁ?%f%éf&)}sl GAt dRtensied s ratisnitisma since the
nsoewsaf BT bresespiomesiin wiltbsiihtisslied shighaggrsteiniestinal tract
tissues, including rectal tissues; vaginal tissues; and tissues of the
respiratory tract. The terms "humoral immunity" and "Immoral immune

réSpeistetinsd pibemdsto At SPBORsIAuvgientidhithranisotijandldoie sianame

pﬁmﬂﬁ@damd&ﬁﬁ@a URIBANERNIS, S YEHRaY Qkilled in the art to which this
200710 8PCT rfr)11&5%2/000177 The terms "cell-mediated immunity'

m an 8n§[Se afgfsglgﬂugéls m%tgﬂﬁlﬁ)s%qrtgrtﬁ@walent to those
I@megm‘ahc@ﬁeaise lprrmmied the bsm;ﬂae@ytesnﬁgl olf tas ﬂﬂﬁeﬂﬁf@f&ﬁon, the

%@fgﬁ% %ﬂio‘?ﬁl lah’ éré%"xh‘o‘%@ &Qsec\ﬁg on w ugi%% 11{%1201’131'@(1%11@ herein

eir victim cells. A c lated Immune respons normallyinclu

: preemerwuﬂé?@ﬁbrbyswwwmmwe prdliftasstion” fiee nmesiote dind/or

therbiliyiotiumpnesyas ihRiolierRigindesPanede a specific antigen is

measured. Lymphocyte proliferation is meant to refer to B cell, T-helper

cell or CTL cell proliferation. The term "immunogenic amount" refers to an
dmmumhﬁmhttgétﬂmsmmﬁmraﬁhwﬂiﬁheﬁe ppanstinidate, aneiemﬁguraﬂonns “a ”
regﬁpnagdwglgn Administer. mmu |c compasitio
compared with the %irqnm neﬁrespo%nzse ehci e%] %’Xagn eaﬂnfl(rgln & otberwisc
abiEn & SRR o pffuense fiel < adiuvamogehis t@mpbﬁﬂmmnmnbtéwtmphgahty of
amauBbRIgERHR i ameunioltha aditvant ngaded %ﬁe?eﬁgee% e or more

increase in antihody titer and/or cell-mediated immunity when

R AT  RE CEOTp A SEUBBoaGRoM G0 forth. I i
|nvent|on, as compared with the increase in antibody and/or cell mediated
immunity level observed in the absenceé of the polynucleotide adjuvant.
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20The terms "treatment", "treating"”, "treat" and the like are used herein to
generally refer to obtaining a desired phamiacologic and/or physiologic

aj{gﬁ}m}'&%g‘fect may be prophylactic in terms of completelypg[f garzt(')%%x00177

preventing a disease or symptom thereof and/or may be therapelﬁlc |
terms of a partial or complete stabilization or cure for a disease and/or

adverse effect attributable to the disease. "Treatment" as used herein 25
covers any treatment of a disease in.a subjecﬁjé%articular,ly a mammalian

st LT BT AL RTTELRY T RS 93y BPEVBRLFgTRRL As such,

disie ageran armptonedie wesuingsinataubjact akiicfonagdef such exclusive
pt%ed'ﬁa%?é‘?daw“%%%ld'sg%sﬁm SYTRIRH BYLOAS DO YGLRSED AIA0NOSES olaim
as avmgng; ﬁ)) In |¥)1t|ngl} e ;a}s_eqse symptom, e.g., arresting Its
désmiopmentsopielfevag theligidetiea. symptom, i.e., causing regression of
the disease or 30symptom (c) reduction of a level of a product produced

by the infectious agent of a disease (e.g., a toxin, an antigen, and the
Ii@ﬁg%%%%an undesired WO

2P0F/ 061 288 Re SRR AN G 7 hp hysisdagitaldeRporisardayties infedtibus an
agent QL aulieRase (6.0 feueraste,cloma R4 NG W)y g datdrn
hererm. the t&rm mixing" inc uges any method fo combine the components

of 5 the composition; such methods include, but are not limited to,

bigpding, dispansing,dissaelyingy SrerdRiftdng, GoBeHAING, SUSRRNEINbREnces
otherwise physical1y combining the components of the composition. A

" B AR ORI RSB SIS BORD Sb AP ATE S 8 AR TG Gy und-
phpeegeatically acceptable and that possesses the desired
pharmacological activity of the parent compound. Such salts include; (1)

acid addition salts, formed with inorganic acids such as hydrochloric acid,
hydrobrairfibedett: SRIfHHCBcianaitic wius srosphpridtioniof anky die Meaagiycin
formed M%B@éﬂiﬁ&%&%%ﬁa%&@ﬁ%ﬁﬂ%apéﬁﬁiﬁﬂ!&ﬁ%&im&%&%@@ﬂﬁes.
acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid,

15 malonic acid, succinic acid, italic acid, inaleic acid, fumaric acid, tartaric
acid, cittc aoid? 100 eateis t3a(fhiy dbXTIeOz oybb ecnateraidly eirwmamityiral
acid, ma rﬁielic acid, methancsulfonic acid, ethariesulfonic acid,
1,2-ethane%'isulfonic acid, 2- hydroxyethanesulfonic acid, benzenesulfonic
acid, 4-chlorobenzenesulfonic acid, 2- naphthalenesulfonic acid,

4-toluengsubienic acidrCRMPBHIRNE acitheOivraiiRRtCBIEPAAMCKbly 1:C, an

4,4'-raethylenebis-(3-hydroxy-2-ene-1 -carhoxylic acid), 3-phenylpropioni
aeic, RERTBEAEE aR Dy Bk e S (oL HECVRERE (B PTA

gl qconicﬁadidragtept‘amﬁ ®ﬁp@shyummmbﬁhmi(b@;i moiadiuiyki@vatlg'hlf;, stegriod the
acid, musen G ARLNGAISL RG], S QKGR USRSl G RO van:

present In the parent compounad either'is replaced by .a metal ion, e.g,,

- an. alkalvithereduenst adveanesidrcsien (o8, seduacdl tnkieimr st tor for example,

coordinaigswith.aa gf%@%&%ﬁ%%,%lﬁ%@|ﬁ%ﬂ§m@&lh§ﬁ@!ﬁ@i@%mns@
triethanolanine, tromethamine, N-methylglucamine, and the like. The tent

"unit doSEGE R I 0% SXATERIh ErGi T to physically discrete units

suitable as unitary dosages for human and animal subjects, each unit

containing.a predesermined,30.quantity of compounds of.the e o
e R R BBl osini and
20010BIQEE BT DR 2008108 0which rodiice thdeleefivaddetfogs ipolyinosinic acid-
asapnigtienwith e Rbgrmaggutically/physiologically acceptable diluent,

carrier or vehicle. EXEMPLARY EMBODIMENTS OF THE INVENTION 5
The present invention is directed to immunogenic compositions and

methods useful for induction and/or enhancement of an immune

response, which may be mucosal and/dt systemic, hurnoral and/or
cell-mediated, in a human, in a non-human animal, or in cell culture. In
general, a immunogenic composition according to the invention comprises

an antigen (an "antigenic composition”) and an adjuvant. The presence of

the adjuvant 10 enhances or modifies the immune response to the

antigen. The adjuvant may alter the quality of the immune response by
affecting the subclasses (isotypes) of immunoglobulins and /or

chemokines and/or cytokines produced. As a result the innate immunity,
hiirnoral and/ar cell-mediated immiine reennnceceac are more affeactivie with
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25 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
%Li g_yz&sl\g&ich elicits a beneficial immune response. Accordir&glﬂy, the
presSent invention provides an adjuvant and an immunogeni&)CT/S 06/000177
30composition that can be used safely in humans and animals. WO
2007/081288PCT/SG2006/000177 Accordingly, there is provided an
immunogenic comﬁgsition comprising: (a) a polynucleotide adjuvant

r

cOTHprismgnED By aiﬁb%ﬁ%ﬁ#%%&yae%@%@é’tm@ﬁ i |athoshidmitption,
a};@@&iﬁ%@ﬁﬂy&lb&a@mg%myﬁ&i@g ;@%&mzl@aé&wf& .Qﬂﬁgﬁtrgelast one or
wherein the cQmposition [s formulated for mucpsal a Inistration n .
P ™ (1 TR e BB SIS SRRl Tl USRI BATAGP. i 2
compisitien paiypisiegtite Ziifivvartiodrgpositoiemblemdesnbodiment, the PIC-
h e lecul laht, wherej ole iohtis at. .
R R B MO LI RE B AR i e
of¥BBIGE6.4 Svedbergs. Accordingly, a molecular weight range 100f
66,000 to 1,200,000 Dalions corresponds to the size from about 6.4 to
24.0 Svedbergs. More specifically, the present invention provides the
o HATORSHEN e BOR B B AL A B /A S 2B SPRRABHE g the
aipmgiﬁyﬂ iingliqaﬂaeréi_atthen_iﬁopaiyen_@cflehﬁic@mwiﬁ_ep, e.g. the PIC-containing
pngﬂeQQl'&? 20 II%SP 91'1\%91%%%%@& %91.'%(5 1)%9151% M:Q!%%%t%@flg lecular weight,
kanamycin, and the ion maybe calcium.’In"one aspect of particular i
intBrese Bedintaaton praveidon isaterwivthaybelereesmpissitos @ven physical
;gﬁ@ﬂ&@gl ' lﬁaea{ati%gniﬁ&%af ABBABGEING @Qrmgandlmgmi@iwtﬁ@a physical

olynuc eotige a Juvant,com osj|tjon that Is capahle elicitl a
RS BEE P ERELTAIGE! i o SHGLO TR FA AGHLEN 0] motecules
pahticadiariiatcre stpthenles/Batiop ppbyities doranenstiuhege tistebmebsitisn and
fo anci antigenic lgenic.compaund comprising. t
B e el B ol ecul
aFeyeTFRipE Rl pYRTOPRYHiARh Chrsadeidivselun witkin Sisasrnsr sagtewerlimits of
in&&@%&k@é@y@@t%g@&i@gsﬁwgﬁa@m HROGRIAE gé@gﬂ@@@m_@rbé%re having the
enphanci the antigenicity of an antigenic mpouna compri the ce e
SR TS R ARE BATD SRHO AR RN P Ry S mpositon
cenrhime drspdpifiente inaje diadedeant levules rakinauthe rsspednsglgW@f physical
20041084 aRERGH/ R GO0 (1IN, ARG, 2SARCL R PATUCWIA! JISIRSLn in the

the invention provides for an adjuvant composition or immunogenic
CORTPRRSHOH esmsﬁébﬁgpﬁ%m%‘/aﬁge&ﬁ s msteimisr etfet dhsdhatisrnd novel
CIPRSHIRAL LB apMyBagenic composition is freeze-dried. 5In one

aspect of particular interest, the invention provides for the use of a
polynucleotide adjuvant composition for the preparation of a medicament
fotlenhemcifigubesaiiinountgeensziespomsmet ahdstucosal surface” refers to the

surfaces, passages and cavities that are in contact directly or indirectly 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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Polvnucleotide Adjuvant 10 A subject immunogenic composition

comprises a PIC-containing polynucleotide adjuvant, e.g., a PIKA
%@&%iﬂ%}; is generally composed of polyinosinic acid, poll\(&g@%l(;ﬁts%iﬂw
an antibiotic (e.g., kanarnycin), and a divalent cation (e.g., calcium),lt wil

be understood that reference to PIICA herein is exemplary of such
PICcontaining adjuvants. 15 PIC-containing adjuvants of interest can be
manufactq{ed using methods available in the art. The PLC-containin }
ARVERR coMBEHEh f@érfrﬂlé’%nmg?flm’?oﬁﬁ%@? aapﬁ%%?f’a‘;fg& that is
PIAPESSTdr @hé XA pientheiplal witiclebtitiésaeliovaiot bempossitidp. garpbremucosal
g %]:aag;unrl%d b XD a‘%fegoﬂ{'é‘&ﬁg‘&n%%'&in&%%%é’%ﬂ&ﬁ&éﬁm%% formulated
antipiotic ang the sourcé of a positive 1on In a’sodium
dhtorithenshosdministetitar bollricauteariies dhem Brtivectrpnals anwipHgal, or
Thepalvivesinienacichd olvsyiidwlicaaida R aangrallydionaedsid e.g., by
concentration of 0.1 to 10 rnWml, 0.5 to 5 mg/ml, or 0.5 to 2.5 mg/ml. The
R AYAFS AR hould be at least or greater than 10%, greater than
15%, greater than 20%, or greater than 50%. The preparation of the PIG

and the combiation with 2p iﬁ%eer&,'a%%%%@%(%mgaa HYAHL AN oot and
conducted under quality standards

positive jon (€.g., Calcium) Is genera

cnbistehindudsniamansaad abdenastittaptlivpriooroadsects ppéarildmammals

embedimenis @hiheRiBseNnyenti Waibera ik Qi osRRNaRteS hifts, dogs,
30adjuvant is kanamycin. Where the antibiotic is kanamycin, in sgm

B octh Bk SRR A R0 R I S EB B0

is used together with or WO 20071081288PCT/SG2006/000177
Sypstiied.oyang. o MAIBANRINE AR A RNIdR URHRBANEI AN Gren o
tobramycin, anthr cycﬁnes, butirésin sulfate, gentamicins, hygromycin,
aanilgsoin, cdibprerdrbindiveafragshenth of saehi gatihedipsyepiugneohahcfab )2, Fd,
SHERIMYGI N6 SlEepiazachilhe antibiatcdad mkaAnAMY it aEthe dilitody”
in the polynucleotide adjuvant composition of 5 the invention is enera% di
SRR SR P CEFHANe B TRET Aol FLARARLTS T oty DO0 AR
fracudiey fd0samibsd mition 2000 Offumitsimal, ordflomabost S0 odiks/midgelated
>Rl cerain gmbedimeniz e PRSIVt HiRably  with
pc?il)}nucfeotl e adjuvant 10 composition further comprises a positive ion
(Camownogdelalling divalent cation, normally a cation of an alkali metal. The
positive ion is generally provided in the composition of the invention as a
source of positive ions sych as a salt or complex, e.g, an organic or

o8 A R or BB 5T, TSREH SRSIn GUER o7 GHaTHe By o be
Exeogplacy posiivedonsdngisice, @ut.atewst hecessatibydintiteptdogssed so as to
R SN O MAGReSIB e BRI, chromium.

cobalt, deuterium, gallium, iodine, iron, or'zinc. The positive ion can be
provided in the form of any suitable-salt or organic complex, including, but -
nahnegessrribetinitedtahtanide iheadse, bydroxitdenphosrhivien @Ff 20vaccine
sulfate salts. For example, where the positive ion is calc(ilum, the ion can i
b& Bt & forfACEIE el APBERSS L AR VRS B i A rife Ty 1O
cateitpiisbyaradjdessaddiemiphoBfbates hnhcedoiunadsuilfisstersiiley positiygopriate
ion (e.g._calcium) can:be provided. i . itiQn inventi
e P R Ly s he
uferailifront abdadss. dnsbidn s antinetien thaieraeificalbUbing fhsnigswt Two of
100 vmelde ke malimk Jihﬁl{%% HRleiisMeas spsaliaoubioseles Epacity to
micromole. 30Where 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, WO
2007/081288PCT/SG2006/000177 maé esium, cerium, cesium,

chromium, cobalt, deuterium, gallium, iodine, iron, and zinc, wherein the

ions can be in the form of inorganic salts or organic complexes. The

resulting composition is a PIC-containing adjuvant that further contains an
antibiotic and a positive ion, In a particular embodiment, where the

antibiotic is 5 kanamycin and the ion is calcium the product may be

described as PICKCa. In a related embodiment the PICKCa composition

may contain molecules without restriction of different physical
rharactarictire
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PIKA adjuvant composition 10 In an embodiment of particular interest, the

polynucleotide adjuvant is PIKA. PIKA may be produced in a variety of
8&309%@'& oduction from PICKCa being of particular interg N

ﬁle produce%rfrom PICKCa through additional manufacturing %&6%%2@@%77

that involves the isolation and/or concentration of molecules of a defined

molecular size and/or weight. The separation and concentration of

p.o%ﬁr%icleotid 15 molecules of particular characteristics using filtration, i
CHFSE R CRPAIT, PBARS ACORIG Bt e PGSR SEpFaH, (et is their Capacity

ellebtrsfibatesdisrangnineilby thhethidosiibatvirestaipardrptheassemand are
known to those skilled in the art. The immunogenic composition may be
prepared as a dry powder, liquid solution, 20 suspension or emulsion. The
phBpariEsh ol upeiheroindnstrdesdaitds Remtioritrseiticdbmpslstionds; proteins;
Wk@iﬂi@%&%@d&ﬁ@pﬁ@%&ﬁkbéﬁ&%&ﬁm&y Pebiitigin ﬂféacwaﬁdes;

Saunders Company; 4th edition 2003. Suitable formulations are also o
¥insehenflee SPNeREH RERYYS BT e Al aceha dese dinidsin glyeolipids;
RrabtitededtEhatmasy viR0 ¢t aditantetiphaceiiaMittiacns fon )i bong] extracts;
Pharm utical Dosage Forms a rug, 25, Delivery, Systems (1999
e R SRR L A M S e R aRE) B rogenous

Hassd sk ob@iegwiacetivodheindpisie toodopathe it st aimiatterghe.g.,
efloA Mk sRRAMIACEIIGR| AsSRS oY ethods igiMaiscwiah Madicing ¥k c.g, a

87: Vaccine Protocols, 2nd edition (2003), Humana Press; Mucosal

VARG TB8E) O KR GHo areT SHEE ReATEH drpreied; g drodesipeernticen, and
Al st s ARtiepas atignblleitiod & an chitesdigrobed3R g eeathel) 00 yddobinant.
OoH v na Rress. WO 2007/081283PCT/SG2006/000177 In,. .. ..
e i s R RO
gadinaify fefethe duadizen Y KN acEm bR gsaenriched relative to the environment in

PRMER QHROR D ARGV SIS BRI Pali@N ARIDIRHE (BxGact, for example, a
karlar%fy}eM), and a positively charged ion (e.g., a calcium ion), wherein

(BRI IBERiShIES AR® R molecules of the adjuvant heterogeneous for

molecular weight 5 having a molecular weight of from about 66,000 to

1,200 S IS, th | C ition comprises molecules
e e L B SRR B e
Daksiaacen (@bt enissrire s ahevpiE thap srgatheredirieaadiuvame response
camposiinriinalacylesdr 10 the composition are heterogeneous, that is

the weight of the adjuvant molecules are distributed within a range of
molecular weight, where the molecular weight is from about 300,000 to
120,866 Datiolypeptidedm Gloptid 66,000i01666R00 Radtorigraeiffgmare  used

g&?&&ﬁ&%%%tﬂe%& 000 Raliops, %%E{%EQ R0 od el %@% lepeth,

altons, or from about 66,000 Daltohs 10 about 300, altons, 10

tavhoh, 560 Dshsiss cosh ARhBOUEATE Cotimaeids tehawinatly oodpghemically

Dal@medobf Qb RexHd @R:A80 43l 0n$ 40 pd1ARA0Q RaltaRS nYdtiA peptide

g%) 1,500,000 Daltons to 2,500,000 Daltons, or from about 3,000,000p
‘f%&%%“ﬁ?'zm,ooo,ooo Daltons, or from about 1,000,000 Daltons to

2,000,000 Daltons, or from about 2,500,000 Daltons to 3,500,000 Daltons,

onfra a 1.500.000,Daltons, or from about .. .
2, o%gggél%%%Qrt‘g%?o%o%ggﬂ&lt"é’%s? %r fom a Soﬁc% %88%‘618 Bl%aﬁ%tﬁ Frie
tEABOBIOBERI AR SRR rreabBaE N 5000 AWhivenss vilb @00 subject to
Dalians: A@g@éﬁfﬁe%mﬂ@tﬂg&m%ﬁ&%@%&&%@&ﬁ@%ﬁ&ﬁ%vant
composition molecules in the composition have an average molecular

weight or equal to or greater than 66,000 25 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 Daltof%, 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 30than 2,000,000
Daltons. WO 2007/081288PCT/SG2006/000177
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In embodiments of particular interest, the invention features an adjuvant
generally referred to as PIKA comprising a
&8I¥5ib”00i8nlc2)i§8inic-polyribocytidylic acid (PIC), an antibiotic, and a gositive
lon‘wherein the composition contains molecules of the adjuxll)gfff G2006/000177
heterogeneous, that is the size of the adjuvant molecules are distributed
within 5 a range of molecular size, for molecular size having a sediment
co-efficient Svedbergs (S) of from about 6.433 to 24.038. In related ,
“emSotfite HEEHRS PERARSS it 58 Fih dRIpaRccEMTo Sitibgemolcoulesind or
irirthevaogepiestiebaraiTBleRIaRenkS, iNatis Bresizeal e ﬁgd%@nﬁxmnplary
molecules are 10 dlatrgaeg ed within ? ran%e of molecular size, where the

molecuiar S8 e ASH Aot 12 8L {08t FBhsypemis s apwell as

frormensb @Bty k831385 aryfsoniabBulyhiRoty 8. 3EBLPriesBnelg Uincluding
1 )30.31.8: . 43,.0r from about 13.53, 10
T L5 S Tl O 5 4 1ot
IR BRI sPoRs ¢ %! @3 taiteoivl e Land cB6erth 18epaaS:s onflortingboubody
3f2spbidstp 1533.555, or from about 33.555 to 36.45S, or from about
36.453 to 39.13, or from about 39.18 to 41.548, or from about 41.543 to
43.835, or from about 43.838 to 45.955, In further related embodiments,
tl’Télf’MMp&ﬁnﬁh@@d@aﬂﬁmrﬁs@@mﬁOSEiﬁﬁebﬁﬁeﬁg@WIy tﬁ eniozmpasg
S - rgs) greater than 9, or greater than 12,
o?%?gﬁg%%ﬁgﬁ%ﬁ%@%‘ﬁ?ﬁg% Sgo 1cl)sfegreater than 16, or greater
than 17, or greater than 18, or greater than 19, or greater than 20, or
Tea!eedhar 2ol O ALHAN 2306 FCARLNAN 25 LhAEARLINAN. Bt 1o
I{nmgljr%ocgen][c %aopertlgs 5 An immunogenic composition, including ’
FUCK &Ra Sh 4ty @ 88 Generally induce an antigen-specific immune
response in at least two ways: i) Inunoral-mediated immunity, which
[ B.cell stir jan.and ctign of antibodies ar . .
el S eing drgpag rsponse
dhabbdiressdniethersd suppiemenird sannlifiedetishinctdding erst oppajesed.
and helper T cells (Thl and Th2), and ii) cell- 30 mediated immunity, which
g.gger%%involvgs cell%including cytotoxic T WO ‘
200 7/GE 1S BEB C TToE580 670507 7 FiRTBRb cyte Siaitfo dRfFethBlat ik dpamune
atswpimvolvetbiattdcigererationcohacytotaiichEny phoryesasnersad edprior

LR ¥=Tate n r ing cells). .Furthermore, the )
polynuc]gg%?(?gs ;égilt%gsgg (ﬁ%%%%ﬁ%g%ateera e%ﬁ%ﬁﬁ%fgﬁe THRYGREe
rELPBASEBPARSAINEREE subclasses (isotypes) of immunoglobulins
produced, as well as their affinities. The degree and nature of the
it[.lhrrelu%cr)%gmc res %nse induced bﬁfa”sub'ec‘:‘t immunogenic.co’mposition

may be thus Besssed BY i EBg 1o brelBfe o iR claamsgwell

us asse
10 égtcidésiehenoitndsandantibodiespuds e dyesels, of B8t in part, by

i%lﬂ!& rent invention. provides for n immunogenic
su bstaﬁ%%%%ﬁ?%%%ggé{%A%}%%ﬁﬁ tharen Oashari:yé‘e%fﬁ“erﬁ?eoféﬁ EVBpggsal
iR SYRsHoRsEginisHaat Bchisemgrelhiinosetalinsnes; regposisidies; and
aesiads ERQEipRiSy gastbject immunogenic 15 composition induces a
mucosal immune response and enhances the systemic level of immunity.
The induction of a mucosa' immune response as well as the enhancement
&hh@@stémmdmmmmmmeﬁr?ﬁhwdrﬁmﬁmggm@%@w gﬁﬁ@aﬁegw folm of
Gaused:by pa nic nisms that enter the.body through a mucosal |
su_rfacefpzéng%nggar%n Sﬁgsgkrol%}f) S%I%ém%ens?%% %“F%atlgn iRRTGHD gi8nfatigenic
Pi&itidon comprising PLICA and a SARS antigen, when administered
by peritoneal injection induce systemic immune response, where the
expression of specific IgA and specifid3gG in the blood are measures of
systemic immune activity. However, identical immunogenic composition
comprising PIICA. and a SARS antigen, when administered by peritoneal
25 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 30indicated by the expression of specific S-IgA in
the miicocal crirface
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Example 1 illustrates that the presence of the PIKA adjuvant in an
immunogenic composition administered by peritoneal injection does not
wggg&%ﬁghanced expression of specific S-IgA in the muclg)(lsia]'sGm%mm177
membrane. However, the presence of the PIKA adjuvant in an

immunogenic composition administered mucosally induces the 5

expression of specific S-IgA in the mucosal membrane in a dose
d$§|endent‘m?.&nne ) @bje A). The presence of the PIKA adjuvant irlgan
mtuRGEgEnke '&ﬁ% tioRSERitare FE Petitieb AP mEt EHRoReR e g meant
dbsecttepe tidentincrelagedh db&wcepmﬁﬁ&eﬁfﬂg@yiﬂﬁh&gz@i)lgm. dsUkthedefense
t - I juvant in the immunogenic composition, . . .
a?%?i%@gﬂ Sﬁggﬁyg ﬁgngél nvé$§%$§8ytﬁ8WSJéf %fg ‘3’5’8 FRGRTpiheir victim
brsHE it sdbseHepd Amarnn apmeniT avteBly Fuethées thephespieceraffinaion.

Pt n 2THRADE{: FroliRRRY %ﬁ&m%%lwgﬁ%p% proliferate

peritoneal injection. elicited a dose dependent increase in the presence of
TIPS PSSR co B 8 KRR ERF S i ogshie Tofe
caniposifidrhelgdenicul ter eI et bsallifaisiorincreased the level of specific

IgG in the blood in a dose dependent manner (Table C). 20The results of
these examples are summarized in Figures 1 to 3. The production of
speeitEgOnmResBiR et asoy taroosadwsliviaytivetie aaapined sufficient
cempgsiian oh RiAANISARS, 2ER AR AR 1HR% AfiNeoRSENRFenic

levels for peritoneal delivery (Table B). Thus the presence of PIKA In an

inf AR5 HERICPEIDSRRAEE 25T v AR SSRIp TFaslifited dtitibfantisen in the
usssepectedhibenbfitcfmdiecidgrantimmune response in both the mucosa]

and systemic immune sub-systems. Example 2 demonstrates that the
presence of PIKS induce both a mucosal and systemic immune response.
FURh Erth st entieing sanont Otefersrtmitmeygenit obthpedjtiomt needed to

SOERENRAISHIERKA WRSAHEHRSCIEIY: QRESAVEA R INFHCRR TMER Sﬂllfninistered

imn&me resgonse at a remote mucosal site. In addition, the mucosa

adintEAHERIET SRR B SREROBIOPD 67 /s 1o BaBieT) SCoTreRsa oty the
coregesitioantibotyrisidigrRAnsdisted expeatsdiyvebseiaedd nittugseact of the

CSHI%%@QJ&@E’&M? response. In Example 2 influenza antigen used
was an approved human influenza vaccine 5 VAXIGRIP from Sanofi.

Pasteur comprising, HIN1, H3N2 like strains and b/Shanghai5/361/2002
SThitehhe idhineea, aRUaeN:alopeAng & 160 MROKIY ARROBRIS I G ally refer
Influenza antigen S a Inister. subcutanequs injection
.r][fl optamin, 29 %esg*% Fl)ll o) C mﬂ? d bw b
iNQUEES A Strong SpachIC L) Ar8IRR h i SraP TiolR R SLfshsEs e tioh may be
VQEQRW@MUUS gﬁ.}:dimm el K@Mﬂ@@&i&ﬁﬁ@&ﬁ&fﬁdsb)ﬁﬁbﬁpptom thereof
PEAGNCOn, Ao SHAtb DS UERoR) 3 UIRCRS LG NG ARGINIESINe . TG, o
administration of the influenza antigen alone qnéllff]e Influenzaantigen
coismBRTetndih adtmiq s Fsebghietablctintiadingess) Vilreatae! dupsddcherein
induerchon yeanenlo SRAHEIMCO S ERMRE ISP IS8 ARRBITANES &t more
and F Ellquresh4 and 521515. me surecg , X
particularly a human, and includes: (a) preventing the disease or symptom from
occurring in a subject which may be predisposed to the disease 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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15by the production of S-IgA in the mucosal surfaces of the lung and
intestine. In contrast, the presence of PIKA in an immunogenic

W%ﬁ;gﬁg comprising the influenza antigen induced an un}%f)/g&tz%g%omw
strong specﬁ‘ic mucosal site in the mucosal surface of the lung as

measured by the production of S-IgA (Table E Figure 4) 20 Further it was
observed that at the remote mucosal site of the intestine there was also a
stlglgrkq ecgic mucosal i mlﬁ?e_ response as indicated by the presence of
SHBRPTOETS FornaRie 1 o T R GRS A FHAFRSE n BT Enissuo edem, and
inimdireyenic composition comprising PI1CA and the influenza antigen
induced a strong specific systemic response both humeral as measured

by specific IgA and specific IgG in the blood serum (see Tables G and H,
Figtirsedehansinihad e (“mixns” danlrdes rue ehivthod tre cmshinesheanthponents of

MBasiHapkb $he RrdHIamOthide Dy SPIENaeY RS (LAkIS d{afe'l%ﬁ &:s5%sing
WdO %1?07/08128 CT/SG2006/000177 Example 3 further demonstrates ’

3]
tHAT TS BreSBREE G R ROREHLA s B0 R RTSRrTHHsR Y visalib Agmbining the
winleraisanispé cifscadtymirifbfying the cell mediated immune response. In
comparison, the use of an alum adjuvant under identical experimental
conditions did not enhance either the degree of mucosa' immune activity
oftherbemswaiinaliod reemirtsesphsel Additonadehtmemsna fulfthehat s
eptaadinantal Lﬁy@éﬁ wRogent g e the,
r%}%ative ISj(]géresenge of the PLKA. a%fﬁ%%ﬁ%h%ggﬁﬁ%}é%%%%%%f%CHVIW of
w

SRR YBRONEE 18U Mt @bt ATid afdentalifofermed with inorganic
claaidactesistichydf ophdmtitysob) ndribatian Al menpeBker AHBaleeUBS Bhoric

0 r ized metric, In.related embodiments, a subject immunogenic
cg%n%o%%o%éc?r% gﬁze% rglg%l%uc?é tide %cé%vse}lhcpc%sn?ﬁ%té‘fti?)rﬁdar%oagwnic acid,
aRfERsr asiti gerronenracTenineisendd, ofl Yeolhe amfvamiandath® lactic acid,
aptigandndROBSRIMEIEN, ohiiabar pLIBRIGEHC RIS N ALAO QLIRSS AN i1
1 todl, OQZ, of Iesglthf%néﬁ) 900, of less than 1 to SOO, of less than Ito ™
780 P PREZIARY 5 BT B RS IREP RS RORRISf féRRamisrRgido BawleliE acid,
lessthharsi®2i00, Gicléss thtanistdfd0o, obless thp-ditemslsafders thand, 2-
It .Of han,1 to 2, of about 1 to |I. of greater than
P S rs B B R re: 2

PP rastefanisned foclvergiferis avih cotplosulibueatis; tiacB&Bonic

tadidofigreatarlieasni0Q %&no@&@r-%ﬁéef—ga%)gg% :gcgid)gi?)gégg%gllﬁa%ﬁgﬁxgg 8a.cid,

t%lrhgfg reater tha 7tOO_to 1, of greater than ) _ .

tol, 0 grlre%ﬁé? 1RZ 1 B0 TUFRRFUCH e r AoRTe UL diifenelugonic acid,
sebjectinand iogeriyepiihositicn, imdefitedid) tesms afidosacshat dsidhend the
aueQtly ©f mmynegen ion that is to be administered to induce
the optirr(?gl benlgficial ?r%nggr% %ipcoglrgéogrp ATternativaPHa SRS %Jgé%er 18
thgRIATEY) PetauRtiisered fronalind mathion reqlirtdetoseficibgmommalnginum
resoBsectR s B RLMLEasie Rey YAk wiigh the dnctemental bengficialine,

r?ﬁ%&f% IS not medigéall ,BO'égﬁstifi d in the context of the potential
indtcement oratv/arEaaihs. Yigirerstsr Po8 1BB8sC T/SG2006/0001
77 hi certain embodiments of particular interest, the immunogenic

iti f polynucleotide adjuvant composition and antigen
e S U Rt St =
tREH SR asafrD It erdoreittsh nubiSely isaphoneitivant@i00d angddaannined
taamB 005 dmapiuae r@fthégp%&h%e&ﬁi%%%&%@&? P2 olFP 8/ ent 1o
than 0.05 mg, is more than 0.075 mg, 0.1 mg is more than 0.25 mg, Is
more than 0,5 mg, is more than 1.2 mg, is more than 1.4 mg, is more than
1.6 mg, is more than 1 8 mg, is more than 2.0 mg is more than 2.5 mg, is
more than 3 rag, is more than 3.5mg, i more than 4 mg, is more than 5
mg, is more than 6 mg, is more than 7 mg, is more than 8 mg, is more
than 9 mg, is more than 10 mg, is more than 15 mg, is more than 20 mg,
10 is more than 25 mg, or is more than 50 mg An optimal amount of
antigen and the optimal ratio of antigen to PIKA adjuvant can be
ascertained by standard studies involving observations of antibody titers
and other immunogenic responses in the host 15 Antigens
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In an embodiment of particular interest the invention provides for an
immunogenic composition comprising a polynucleotide adjuvant

W&%@%sand an antigen or vaccine, where the source of the antig%gn is
a human antigen, a non-human animal 20 antigen, a plant aﬁﬁﬁ@ﬁz DG

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 autoimmune diseases. In certain
eS8 ?s,dﬁ%&%t?é%ﬁ% PhaSPInsiaeeetithort Riramaeduivaliodbitkietogically
crustep2dblerdiiueifiic danvivd biseshigldls original live form or after having been
killed, or inactivated, or truncated, or attenuated, or transformed into a

m'hﬁ}i@;ﬁé@éﬁ_%ﬁ@&g%ﬁ%%%“ﬁh%&?ﬁ&éﬂ{é"c%&f Sl aacters ant | el for
a fungal antigen, an allergy antigen, a cancer antigen or an au oimmune

anti H%aaﬁé%fr ehBsamTahel amdnmuge serPandi obidh avty et el and/or
2069481 28R A5E/30 08100 AR aetMathe 45 8hiRAGIN ARG AR or in cell
Wgﬁﬁgrﬁil ens are anlell known in the art; any kngwn method can be Gseq

to mactl’vatgé AR anfigen andean Ba BB AT 18 Ry pietyRomprises an
arfagem drintensissrdu chrmettisd?) ofid antivdtingan Hrtigardie ugetfer adjuvant
EXanARIes Use0hipReBrEeaGH L oxidizin nts,. irradiation

(e.q. ,UVS 5 irradiation; y-irrﬁ%ﬁ%ﬁﬁgﬁ)ﬁa}g%&%e@far’i%%ﬂé:'\l}l%v%dzﬁwaher the
irr“;éﬁét?forﬂfsc}kfen{?a@@‘gelf?@?@éﬁné’m (affsctipgatithentswlithessgganiotypes) of
Stivanhgidbuliy bphasphakewiths aipte et suChad.cue e 8041t the mate

p e glycol treatment; pasteurization (heat treatment); and low pt
P B P OPrS A S GRS DR the
(\By9she Ritlemtdisvantreatment with Dimethylmethylene blue 10 (DINIMB)
and visible light; treatment with 5-59, a psoralen derivative and UVA
illumination; and the like, In a related embodiment of particular interest the
ﬁ@‘&ﬂ%ﬁ%&%Eﬁ%ﬁ%ﬁ@a&%ﬁ%ﬁ&%a@wmmb@mw an
Obtéigradt bytmenrsio ir@eongbiRpE: GERRHGEal QLAY LRESRBMWISR enhancing
nﬁgg@%j{&hgngﬁ@_cially S0 as to imitate the immunogenic properties of a
pathogen. The antigen may be acellular, capsular, infectious clone,
replicon, vectored, mieroencapsulated, monovalent, bivalent or
MA NG T F e SNSRI BRI PR SUNIRCLITR YR8 C??Vy/ith an antigen
composition comprises a polynucleotide adjuvant, and at least two
HERER S GBFETE EFL e BB eResa b jecehmilrfogerfisrapeutic
composifiorinttinprindsraatng MigReBuli 0R.BHIGRRR] IINARIGE ASliNG,s.
antigens, or more than five antigens. 25 Polypeptide antigens may be
isolated from natural sources using standard methods of protein
pliafsirgivkripoldad tive thet ivehittimgirb wongiokitities layguite unique product
CRERBIREO AP YA(R GheRIOR RETIRAIANGE,Iguid chyomatoara R)thcfia Shistered to
protein liquid chromato raPh , etc.), size exclusion c romatograpﬁly, gee?r
ef'é‘ﬁ}%iﬁ 8fs }W&‘I‘Bﬂi%t% estitherisishdPyal srdetrdpivenssishich elicits 2
twenclicielnisionalgesmiaeirophoresis), affinity chromatography, or other
purification technique. One may employ solid phase peptide WO
29071081288PCTISG2006/000177 synthesis techniques, where such
teéienigietyarthknpwrend thosetiohskitbindie ait. Spe/donesd The Ghemicaknic
50k i : f ord)(1994). Generally, in
ﬁpﬁﬁgé}g& @aeé&gjggé%; Egr%%%%%ggl%h%ﬁ&%ﬁ%ﬁé%}esquential additional of
activated monomeric units to a solid phase bound growing peptide chain.
Well- 5 established recombinant DNA techniques can be employed for
production of polypeptides, such methiads include, 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 10 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.

!
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In some embodiments, the antigen is a purified antigen, e.g., from about
25% to 50% 15 pure, from about 50% to about 75% pure, from about 75%

M@%ﬁ%’@ pure, from about 85% to about 90% pure, fron&;g,@g&&@&‘g 0177
m a /g

to about 95% pure, from about 95% to about 98% pure, fro out
to about 99% pure, or greater than 99% pure.  The antigen may be
acellular, capsular, infectious clone, replicon, vectored,
20microencapsulated, monovalent, bivalent or multivalent. The

ORSRTHERES Y P ER L a Rt LB 0 SRi o BT AR RS SR ISRADN FRPLRiBgH® 2
upizeddecedbadiveditednmisie respolysbagainst-actigénspidgicaddPIC), at
the use of DNA.vaccin n N rotai A S
R T o O by e
"Fidieesin Brecorpdsitigirisdeaieigd $psmheosd (BBIRYEESes. In one

aspect of particular interest the novel vaccine composition may be defined
b}i’/éthe selection of antigen or antigens that are used_ in combjnation with

iR PSR RS OG0 A RDE LB 8B /BE S0 Bk GBI 97 P, comprise 2
eml;mdmaﬂ@fammlaéﬁtﬂmm thelpreksaridirzvegtienuysréridesléonlar weight,
PONIES I%gt!d%l%d&%awngic 1% %%Eégg{ %@%&ﬁ%ﬂ (gf PRE W er%ft tES%,OOO Daltons
po ynuglem e adjuvant omposition comprises the PICA adjuvant

togewspendistioghessitiyeh sbRet i Syedhpen/ waaring Thelmplepdanyeight range
lighited tR@NLIENEL08E araiRfinfestioyerliseasens RabogaRSs WhigheNtey 24.0

the hgst through a mucosa' surface as described in Table N. Accordingly,
TRHENRF Eescribes organisms that can serve as a source of antigens, and

the diseases that can result following infection of the mucosal membrane.

TARE NpEariaaen faxonanyiRisaise oMo Was SHRRalRnA mposition
uman adenovirus At ommon cold Arena viridae Old wor

arenavisises? |wyyuitggotide, an antibiotic and a positive ion, wherein the
polynucleotide may be polyriboinosinic-polyribocytidyiic acid (PIC); the antibiotic may

be kanamycin, and the ion may be calcium.

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 an antigen specific cell

mediated immune response.

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

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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Lassa virus Lassa fever Lymphocyte choriorneningitis virus Lymphocytic
choriomeningitis disease Astrovirldae Mamastrovirus Human astrovirUs

Gasheentskitis Caliciviridae Norovirus Norwalk virus Diarrrg SG2006/000177
Flaviviridae Hepadnaviridae Orthohepadnavirus Hepatitis B virus

Hepatitis B - Hepatitis delta virus _ Hepatitis D Hepeviricsae Hepevirus

In one aspect of particular interest, the invention provides for an adjuvant composition
or immunogenic composition comprising an adjuvant composition wherein the adjuvant

composition or the immunogenic composition is freeze-dried.
In one aspect of particular interest, the invention provides for the use of a
polynucleotide adjuvant composition for the preparation of a medicament for enhancing

the immunogenic response of a host.

Polvnucleotide Adjuvant

A subject immunogenic composition comprises a PIC-containing polynucleotide
adjuvant, e.g., a PIKA composition, is generally composed of polyinosinic acid,
polycytidylic acid, an antibiotic (e.g., kanamycin), and a divalent cation (e.g.,
calcium).It will be understood that reference to PIKA. herein is exemplary of such PIC-

containing adjuvants.

PIC-containing adjuvants of interest can be manufactured using methods available in
the art. The PIC-containing adjuvant composition can be manufactured through any
appropriate process. For example the polynucleotide adjuvant composition can be
manufactured by mixing of polyinosinic acid, polycytidylic acid, an antibiotic and the
source of a positive ion in a sodiwm chloride/phosphate buffer solution that has a pH
between pH6 and pHS8. The polyinosinic acid and polycytidylic acid are generally
provided at a concentration of 0.1 to 10 mg/ml, 0.5 to 5 mg/ml, or 0.5 to 2.5 mg/ml. The
hyperchromicity value should be at least or greater than 10%, greater than 15%, greater
“than 20%, or greater than 50%. The preparation of the PIC and the combination 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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Hepatitis E virus Hepatitis E Herpesvirldae Alphaherpesvirinae
Simplexvirus Cercoplthecine herpeavirus 1 B Virus Infection Human

ReIRESYisssl Herpes simplex type 1 Human herpesvirus 2
simplex type 2 Varicellovinis WO 2007/061283PCT/SG 200 ABR TG00

Human berpesvirus 3 (Varicella zoster virus) Chicken pox, Shingels
Betaherpesvirinae Cytomegalovirus Human herpesvirus 5
%%%%{intg’c%g I&\// i{)li’ll% E)cr: '\él\cgeea%ti ri%?igse rs%?e%)c/ég%oem the group including tobramycin,
anthracyclines, butirosin sulfate, gentamicins, hygromycin, amikacin, dibekacin,
nebramycin, metrzamide, neomyecin, puromycin, streptomycin and streptozocin. The
antibiotic (e.g., Kanamycin or the like) in the polyﬁucleotide adjuvant composition of
the invention is generally provided at a concentration of from about 10 units/ml to
100,000 units/ml, from about 100 units/ml to 10,000 units/ml, or from about 500

units/ml to 5,000 units/ml.

In certain embodiments of the present invention, the polynucleotide adjuvant
composition further comprises a positive ion (cation), usually a divalent cation,
normally a cation of an alkali metal. The positive ion is generally provided in the
composition of the invention as a source of positive ions such as a salt or complex, e.g.,
an organic or inorganic salt or complex, usually an inorganic salt or organic complex.
Exemplary positive ions include, but are not necessarily limited to, calcium, cadmium,
lithium, magnesium, ceriwm, cesium, chromium, cobalt, deuterium, gallinm, iodine,

iron, or zinc,

The positive ion can be provided in the form of any suitable salt or organic complex,
including, but not necessarily limited to chloride, fluoride, hydroxide, phosphate, or
sulfate salts. For example, where the positive ion is calcium, the ion can be in the form
of calcium carbonate, calcium chloride, calcium fluoride, calcium hydroxide, calcium

phosphates, or calcium sulfate.

The positive ion. (e.g. calcium) can be provided in the composition of the invention at a
concentration in the range of from about 10 umol tol0 mmol/ml, usually from about
50 umol to 5 mmol/ml, and more usvally 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 cadminm, lithium,
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Lymphocryptovirus Human herpesvirus 4 Epstein-Barr virus Infection
Rhadinovirue Human herpesvirus 8 Herpes Mononegaviraies Filoviddae

@Bo)aﬁ}j)(éc;zyéruses Ebola virus Ebola disease Marburgvirus Marbur

> - - PCT/SG2006/000177
hemorrhagic fever Paramrroviridae Paramyxovirinae Hempaw/%

Hendra virus Hendra virus disease Morbillivirus Measles virus

magnesium, 'cerium, cesium, chromium, cobalt, deuterium, gallium, iodine, iron, and
zinc, wherein the ions can be in the form of inorganic salts or organic complexes.

The resulting composition is a PIC-contain:ing adjuvant that further contains an
antibiotic and a positive ion. In a particular embodiment, where the antibiotic is
kanamyvcin and the ion is calcium the product may be described as PICKCa. In a related
embodiment the PICKCa composition may contain molecules without restriction of

different physical characteristics.

PIKA adjuvant composition

In an embodiment of particular interest, the polynucleotide adjuvant is PIKA. PIKA
may be produced in a variety of ways, with production from PICKCa being of particular
interest. PIKA may be produced from PICKCa through additional manufacturing
processes that involves the isolation and/or concentration of molecules of a defined
molecular size and/or weight. The separation and concentration of polynucleotide
molecules of particular characteristics using filtration, chromatography, thermal
treatment, centrifugal separation, electrophoresis, and similar methods that are standard

processes and are known to those skilled in the art.

The immunogenic composition may be prepared as a dry powder, liguid solution,
suspension or emulsion. The preparation of formulations of a desired immunogenic
compdsition is generally described in Vaccine 4% Edition by Stanley A Plotkin et al.,
W.B. Saunders Company; 4th edition 2003. Suitable formuiations are also described in,
¢.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.; 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: Preparaﬁon Methods and Research
Protocols (2000) D.T. O'Hagan, Humana Press.
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Measles Respirovirus Human paralnfluenza virus 1 Huma_n parainfluenza
virus Human parainfluenza virus 3 Human parainfluenza virus _
wibhidyius, Human parainfluenza virus 2‘ Human pqrainflu%%gs(\ﬁg%%/000177
Human parainfluenza virus 4 Human parainfluenza virus Mumps virus
Mumps Pneumovirinae Metapneumovirus Human m_etapneumow_rtls _
Human metapneumovirus Pneumovirus Human respiratory syncylial virus

i jal di Nidoviraies
%%%5%?8&%0%8 a?t%’tﬂ%l (il1|1 grgsst, the ?nvention features an adjuvant generally

referred to as PIKA comprising a polyriboinosinic-polyribocytidylic acid (PIC), an
antibiotic (e.g., kanamyoin), and a positively charged ion (e.g., a calcium ion), wherein
the composition contains molecules of the adjuvant heterogeneous for molecular weight
having a molecular weight of from about 66,000 to 1,200,000 Daltons. That is, the
adjuvant composition comprises molecules with a weight distribution in the range of
from about 66,000 to 1,200,000 Daltons.

In related embodiments, the PIKA polynucleotide adjuvant composition molecules in
the composition are heterogeneous, that is the weight of the adjﬁvant molecules are
distributed within a range of molecular weight, where the molecular weight is from
about 300,000 to 1,200,000 Daltons, or from about 66,000 to 660,000 Daltons, or from
about 300,000 to 660,000 Daltons, or from about 300,000 to 2,000,000 Daltons, or from
about 66,000 Daltons to about 100,000 Daltons, 100,000 to 200,000 Daltons, from
about 300,000 Daltons to about 4,000,000 Daltons, or from about 500,000 Daltons to
1,000,000 Daltons, or from about 1,000,000 Daltons to 1,500,000 Daltons, or from
about 1,500,000 Daltons to 2,000,000 Daltons, or from about 2,000,000 Daltons to
2,500,000 Daltons, or from about 2,500,000 Daltons to 3,000,000 Daltons, or from
about 3,000,000 Daltons to 3,500,000 Daltons, or from about 3,500,000 Daltons to
4,000,000 Daltons, or from about 4,000,000 Daltons to 4,500,000 Daltons, or from
about 4,500,000 Daltons to 5,000,000 Daltons.

In related embodiments, the PIKA polynucleotide adjuvant composition molecules in

- the composition have an average molecular weight or equal to or greater than 66,000

Dealtons, 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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Coronavlridae Coronavirus Group 2 species Human coronavirus
Coronovirus BARS coronavirus BARS Torovirus iHuman torovirus
Wg&';%gggease Picomaviridae WO 2007/081288Per/SG%%(}%@%&%ZO 177
Aphthovirus Equine rhinitls A virus Foot-and-mouth disease virus
Foot-and-mouth disease virus Enterovirus Human enterovirus A Human
coxsackievlrus

In embodiments of particular interest, the invention features an adjuvant generally
referred to as PIKA comprising a polyriboinosinic-polyribocytidylic acid (PIC), an
antibiotic, and a positive ion wherein the composition cortains molecules of the
adjuvant heterogeneous, that is the size of the adjuvant molecules are distributed within
a range of molecular size, for molecular size having a sediment co-efficient Svedbergs
(S) of from about 6.43S to 24.038.

In related embodiments, the PIKA polynucleotide adjuvant composition molecules in
the composition are heterogeneous, that is the size of the adjuvant molecules are
distributed within a range of molecular size, where the molecular size is from about
12.8S to 24.038S, or from about 38 to 128 or from about 6.43 to 18.31S, or from about
12.8 to 18.31S, or from about 12.8S to 30.318S, or from about 12.8S to 41.54S, or from
about 13.58, to 18.318, or from about 13.58 to 24.038S, or from about 16.14 to 22.128,
or from about 22.128 to 26.6S, or from about 26.6S to 30.318S, or from about 30.318 to
33.558, or from about 33.55S to 36.458, or from about 36.45S to 39.18, or from about
39.18S to 41.54S, or from about 41.54S to 43.838S, or from about 43.83S to 45.958.

In further related embodiments, the PIKA polynucleotide adjuvant composition has an

average sedimentation co-efficient (Svedbergs) greater than 9, or greater than 12, or

- greater than 13.5, or greater than 15, or greater than 16, or greater than 17, or greater

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 30.

Jmmunogenic properties

An immunogenic composition, including PIKA and an antigen, can generally induce an
antigen-specific immune response in at least two ways: 1) 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-
?resenting 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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Human ooxsackievirus Human enterovirus Human enterovirus Human
enterovirus B Enterovirus Human enterovirus Human coxsacklevirus

{glg%gy&%@acklekus Human echovirus Human echovirus

Mﬁ%@oomomw
enterovirus C Human coxsackievirus Human coxasokieviru

enterovirus D Human enterovirus Human enterovirus Pollovirus Human
poliovirus Polio Human enterovirus sp. Human enterovirus unclassified

nteroviruses ntergvirus sp. Human enterokus
ymphocytes, altlﬂloug other cells are also involved in the generation of a cytotoxic T

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

Furthermore, the polynucleotide adjuvant composition may alter the quality of the
immune response by affecting the subclasses (isotypes) of immunoglobulins produced,
as well as their affinities.

The degree and nature of the immunogenic response induced by a subject immunogenic
composition may be thus assessed by measuring the presence of molecules including

cytokines, chemokines and antibodies produced by cells of the immune system.

The current invention provides for novel immunogenic substances comprising the PIKA
adjuvant that enhance the overall level of immune response in a host by inducing a
mucosal immune - response. In certain embodiments, a subject immunogenic
composition induces a mucosal immune response and enhances the systemic jevel of
immunity. The induction of a mucosal immune response as well as the enhancement of
the systemic immunity is of interest in treating infectious diseases caused by pathogenic

organisms that enter the body through a mucosal surface.

The examples provided demonstrate that an immunogenic composition comprising
PIKA and a SARS antigen, when administered by peritoneal 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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Idepatovirus Hepatitis A virus Hepatitis A virus Parechovirus. Human
perechovirus Human parechovirus Human parechovirus Rhinovirus
d viruses) Human rhinovirus A Human rhinovirus Common
Qi Virus oviru
Q%%E uman rhinovirus B Human rhinovirus Common cold uﬁgﬁggfﬁg 000177
Rhinovirus Human rhinovirus Common cold Orthomykovindas
Influenzavirus A Influenza A virus
Example 1 illustrates that the presence of the PIKA adjuvant in an immunogenic
composition administered by peritoneal injection does mnot induce an enhanced
expression of specific S-IgA in the mucosal membrane. However, the presence of the
PIKA adjuvant in an immunogenic composition administered mucosally induces the

expression of specific S-IgA in the mucosal membrane in a dose dependent manner
(Table A).

The presence of the PIKA adjuvant in an immunogenic composition administered by
peritoneal injection elicited a dose dependent increase in the presence of IgA in the
blood. Further, the presence of the PIKA adjuvant in the immmunogenic composition
administered mucosally also increased the level of specific IgA in the blood in a dose

dependent manner (Table B).

Further, the presence of th;- PIKA adjuvant in an immunogenic composition
administered by peritoneal injection elicited a dose dependent increase in the presence
of IgG in the blood. The presence of the PIKA adjuvant in the immunogenic
composition administered mucosally also increased the level of specific IgG in the

blood in a dose dependent manner (Table C).
The results of these examples are summarized in Figures 1 to 3.

The production of specific IgG in the blood induced by mucosal delivery of the vaccine

composition of PIKA and SARS antigen, was over to 70% of the observed levels for

. peritoneal delivery (Table B). Thus the presence of PIKA in an immunogenic substance

delivered mucosally has the additional 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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Influenza Influenzavirus B Influenza B virus Influenza influenzavirus C
Influenza C virus Influenza Paramykoviridae' Paramyxovirinae

lpayi Hendra virus Hendra virus Paplllomaviridae WO
gjl(a{}ég}%%gfsspcmczoos/oomw Alphapapillomaylrus HURTAIF2006/000177
paplllomavirus Human paplllomavirus Betapapillomaylrus Human
papilomavirus Human papiliomavirus
composition comprising PIKA was unexpectedly observed to induce a T cell mediated

immune response.

In Example 2 influenza antigen used was an approved human influenza vaccine
VAXIGRIP from Sanofi Pasteur comprising, HINI, H3N2 like strains and
b/Shanghai5/361/2002 strain.

The influenza antigen alone and a composition comprising the influenza antigen plus
PIKA administered by subcutaneous injection induces a strong specific systemic
humoral immune response but only a weak specific mucosal immune response as

measured by the production of S-IgA in the mucosal surfaces of the lung and intestine.

The administration of the influenza antigen alone and the influenza antigen combined

with alum (a recognized vaccine antigen) via a nasal drip also induced only a weak

- specific mucosal immune response (see Tables E and F, Figures 4 and 5) as measured

by the production of S-IgA in the mucosal surfaces of the lung and intestine.

In contrast, the presence of PIKA in an immunogenic composition comprising the
influenza antigen induced an unexpectedly strong specific mucosal site in the mucosal

surface of the lung as measured by the production of S-IgA (Table E Figure 4)

Further it was observed that at the remote mucosal site of the intestine there was also a
strong specific mucosal immune response as indicated by the presence of S-IgA (Table
F Figure 5)

In addition the 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 Il-2 by splenocytes (Table I Figure 8).
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GammapaplHomairus Human papillomayinis Human paplllomavirus
Mupapillomavirus Human papillomavirus Human papillomaylrus

classified Paplllomavirldae Human paplllomavirus types Human
%&pﬁgﬁg’gﬁ%s Parvoviridae Parvovirinae Erythrovirus Hunb&h pErisAraE’”

unclassified Erythrovirus Human erythrovlrl_Js Human erythrovinis
Polyomavitidae Polyomaylrus X polyomavirus
Example 3 further demonstrates that the presence of PIKA enhances the mucosal
immune response while also specifically amplifying the cell mediated immune
response. In comparison, the use of an alum adjuvant under identical experimental
conditions did not enhance either the degree of mucosal immune activity or the cell

mediated immune response.

Additional features

In a further embodiment a subject immunogenic composition is further defined by the
relative presence of the PIKA adjuvant and the antigen or antigens where the presence is
measured in terms of one or more characteristics of quantity, concentration, volume,

number of molecules or other recognized metric.

In related embodiments, a subject immunogenic composition comprises a
polyrucleotide adjuvant composition and an antigen or antigens where the presence of
the adjuvant and the antigen in terms of weight or number of molecules is in a ratio 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 less than 1 to 300, of less than 1 to 200, of
less than 1 to 100, of less than 1 to 50, of less than 1 to 10, of less than 1 to 5, of less
than 1 to 2, of about 1 to 1, of greater than 2 to 1, of greater than 5 to 1, of greater than
10 to 1, of greater than 50 to 1, of greater than 100 to 1, of greater than 200 to 1, of
greater than 300 to 1, of greater than 400 to 1, of greater than 500 to 1, of greater than
600 to 1, of greater than 700 to 1, of greater than 800 to 1, of greater than 900 to 1, of
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.

25



10

15

20

25

30

Progressive multifocal leukencephalopathy Poxviridae Chordopoxvirinae

O

8

rthopoxvirus Variola virus' Smallpox Reovlriclae Rotavirus Rotavirus A

i avirus 13 Diarrhea Rotavirus C Diarrhea Retrogggﬁ% 06/000177
tr"%r%?)ar?:1)"t€}r8cl?2/(%(%nae Deltaretrovirus Primate T-lymphotropic virds TERNIRAAR

T-lymphotropic Virus 1 Human T-lymphotropic virus

In certain embodiments of particular interest, the immunogenic composition comprises
a polynucleotide adjuvant composition and antigen where the presence of the antigen in
a unit dose is provided in a quantity, that is more than 0.1ug, is more than 0.5ug is more
than 0.001 mg is more than 0..005 mg, is more than 0.01 mg, is more than 0.025 mg, is
more than 0.05 mg, is more than 0.075 mg, 0.1 mg is more than 0.25 mg, is more than
0.5 mg, is more than 1.2 mg, is more than 1.4 mg, is more than 1.6 mg, is more than 1.8
mg, is more than 2.0 mg is more than 2.5 mg, is more than 3 mg, is more than 3.5mg, is
more than 4 mg, is more than 5 mg, is more than 6 mg, is more than 7 mg, is more than
8 mg, is more than 9 mg, is more than 10 mg, is more than 15 mg, is more than 20 mg,

is more than 25 mg, or is more than 50 mg

An optimal amount of antigen and the optimal ratio of antigen to PIKA adjuvant can be
ascertained by standard studies involving observations of antibody titers and other

immunogenic responses in the host.

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 autoimmune 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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Primate T-lymphotrapic virus 2 ..... Human T-lymphotrople virus 2 Human
T-lymphotropic virus Primate T-lymphotroplo virus 3 Human

%&/ME@QIC virus 3 Human T-lymphotropic virus Lentivir fw%“om

lentivirus group Human immuncdenclency virus type 1 and

unclassified Retroviridae WO 2007/081288PCDSG2006/000177

Aids-associated retrovirus Human endogenous retroviruses Togaviridae

Aé%'&%é’zi{“f/[et L(J) ichi>r 1§1ath1li/2teu|1|ga ay \I)(f glé antigens are well known in the art; any known
method can be used to inactivate an antigen and can be selected appropriately for the
type of antigen of interest. Such methods of inactivating an antigen include for
example, use of photoreactive compounds; oxidizing agents; irradiation (e.g., UV
irradiation; y-irradiation); combinations of riboflavin and UV irradiation; solvent-
detergent treatment (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 $-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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Rubella, German Measels Actlnobacteria Actinobacter_ia (date) (high G+C
Gram-positive bacteria) Acidimicrobldae Actinobacteridae

les Corynebacterineae Corynebacteriaceae P CTISCI006/000177
g@r%e@‘é%%ﬁium Corynebacterium diptheriae Diphtherla
Actinobacteddae Actinomycetales Corynebacterineae
Mycobacteriaceae Mycobacterium
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synthesis techniques, where such techniques are known to those of skill in the art, See
Jones, The Chemical Synthesis of Peptides (Clarendon Press, Oxford)(1994).
Generally, in such methods a peptide is produced through the sequential additional of
activated monomeric units to a solid phase bound growing peptide chain. Well-
established recombinant DNA techniques can be employed for production of
polypeptides, such methods include, 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 either "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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Mycobacterium abscesses Mycobacterium abscesses Infection
Mycobacterium avium complex Mycobacterium abscesses infection

C terium leprae Leprosy/Hansen's Disease Mycobacterium
W z%?%ﬁsﬁsé’ ; S DISea
uéercu 0Sis Mycobacterium tuberculosis infection Nocardlad&de ¢2006/000177
Nocardia Nocanita asteroldes Nocardiosis Nocardra farcAnica
Nocardiosis Nocardia nova Nocardlosi Nocardla transvalends Nocardlosis

Nocardia brasiliensis Nocardlosl Nocardia pseudobrasthe Nocardlosls
GnlzmyemholisrPot phicrebi groiieretiatigc/pigsent invention provides for a

polynucleotide adjuvant composition and method of use where the polynucleotide
adjuvant composition comprises the PIKA adjuvant together with an antigen wherein
exemplary antigens include but are not limited to antigens that are of infectious disease
pathogens which enter the host through a mucosal surface as described in Table N.
Accordingly, Table N describes organisms that can serve as a source of antigens, and

the diseases that can result following infection of the mucosal membrane.

Table N
Pathogen Taxonomy Disease
Adenoviridae
Mastadenavirus
Human adenovirus Ato F Common cold
Arenaviridae
Old world arenaviruses
lppy virus
Lassa virus Lassa fever
Lymphocytic
Lymphocytic choriomeningitis virus cheriomeningitis disease
Astroviridae
Mamastrovirus
Human astrovirus - Gastroenteritis
Caliciviridae
Norovirus
Norwaik virus . Diarrhea
Flaviviridae
Hepadnaviridae
Orthohepadnavirus
Hepatitis B virus Hepatitis B
-1~ Hepatitis delta virus o . 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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Chlamythee (class) Chiamydiales Chlamydraceaa Chlamydia
Chiamydia trachomatis Chlamydie Chlamycila pneumonlae Pneumonia

gﬁl%{)%gg?z%salm' Psittacosis WO 2007/981288PCT/SG2006/000177
lamydia trachomaris, serovars A, B. Ba, and C Trachoma® ¢ /5G2006/000177

Chlamydophila pneumonme Pneumonia Firmicutes (Gram-positive
bacteria) Bacilli Bacillales Bacillaceae

Human herpesvirus 3 (Varicella zoster virus) Chicken pox, Shingels
Betaherpesvirinae
Cytomegalovirus
Human herpesvirus & Cytomegalovirus (CMV)
Gammaherpesvirinae
Lymphocryptovirus
Epstein-Barr virus
Human herpesvirus 4 Infection
Rhadinovirus
Human herpesvirus 8 Herpes
Mononegaviraies
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 parainfiuenza virus
Human parainfluenza virus 3 Human parainfluenza virus
Rubulavirus
Human parainfluenza virus 2 Human parainfluenza virus
Human parainfluenza virus 4 - Human parainfluenza virus
Mumps virus Mumps
Pneumovirinae
Metapneumovirus
Human metapneumovirus Human metapneumovirus

Pneumovirus

Human respiratory

Human respiratory syncytial virus synoytial disease
Nidovirales i
Coronaviridae
Coronavirus
Group 2 species
Human coronavirus : Coronovirus
SARS coronavirus SARS
Torovirus
Human torovirus Torovirus disease

Picornaviridae
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Bacillus Bacillus cereus group Bacillus anthrads Anthrax Listenaceae
Listens Ltsterla monocvtogenes Listeriosis Stapnylococcaceae

gm;;)&(i%;cus Staphylococcus aureus Methicillin Resist
taphylococcus aureus (MRSA) Staphylococcus aureus VI

uscrgupr

Staphylococcus aureus(VISANRSA) infections Lactobadllales
Streplococcaceae Streptococcus Streptococcal Diseases Group A

tococcus

streptococcus Scarlet Fever Group B strep
Aphthovirus !

tYodooo

Equine rhinitis A virus

Foot-and-mouth disease virus

Foot-and-mouth disease
virus

Enterovirus

Human enferovirus A

Human coxsackievirus

Human coxsackievirus

Human enterovirus

Human enterovirus

Human enterovirus B

Enterovirus

Human enterovirus

Human coxsackievirus

Human coxsackievirus

Human echovirus

Human echovirus

Human enterovirus C

Human coxsackievirus

Human coxsackisvirus

Human enterovirus D

Human enterovirus

Human enterovirus

Pollovirus

Human poliovirus

Polio

Human enterovirus sp.

Human enterovirus

unclassified Enteroviruses

Human enterovirus sp.

Human enterovirus

Hepatovirus

Hepatitis A virus

Hepatitis A virus

Parechovirus

Human 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

Papiliomaviridae
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Meningitis Streptococcus pneumonme Pneumonia Clostridia Clostrldiales
Clostridaceae Clostridium Clostridium botulinum Botulism Clostridium

Qigi(}u&{){;)gjﬁ%‘ea Mollicutes Mycoplasmatales Nchoplasrnag%cie?g\éz2 1000177

Mycop

. 06,
asma Mycoplasma pneumonia Mycoplasma pneumoniae Reon

Proteobacteria (purple bacteria and relatives) Alphaproteobacteria

Alphapapillomavirus

Human papillomavirus

Human papillomavirus

Betapapillomavirus

Human papiiiomavirus

Human papillomavirus

Gammapapillomavirus

Human papiliomavirus

Human papillomavirus

Mupapiliomavirus

Human papillomavirus

Human papillomavirus

unciassified Papillomaviridae

Human papillomavirus types

Human papillomavirus

Parvoviridae

Parvovirinae

Erythrovirus

Human parvovirus

unclassified Erythrovirus

Human erythrovirus

Human erythrovirus

Polyomaviridae

Polyomavirus

JC polyomavirus

Progressive muitifocal
leukencephalopathy

Poxviridae

Chordopdxvirinae

Orthopoxvirus

Variola virus

Smallpox

Reoviridae

Rotavirus

Rotavirus A

Diarrhea

Rotavirus B

Diarrhea

Rotavirus C

Diarthea

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 1and 2 HIV

unclassified Retroviridae




Rhizobiales (rhizobacteria) Brucellaceae Brucella Brucellosis

Betaproteobacteria Burkholderlales WO 20071081288P

/% (g%?/OOOl?? Alcaligenaceae Bordetella Bordererila portussls
gg % L?rkholderlaceae Burkholderia Burkholderla cepg\O ny

ertussis

8T/SG2 ]
a compiex

Burkholderla cepacia Burkholderia pada Infection Burkholderia

pseudomallei MelloWeds Nelsseriales

Aids-associated retrovirus

Human endogenous retroviruses

Togaviridae

Alphavirus

Rubivirus

Rubella virus

Rubella, German Measels

Actinobacteria

Actinobacteria (class) (high G+C Gram-positive bacteria)

Acidimicrobidae

Actinobacteridae

Actinomycestales

Corynebacterineae

Corynebacteriaceae

Corynebacterium

Corynebacterium diptheriae

Diphtheria

Actinobacteridae

Actinomycetales

Gorynebactetineae

Mycobacteriaceae

Mycobacterium

Mycobacterium abscessus

Mycobagcterium abscessus
infection

Mycobacterium avium complex

Mycobacterium abscessus
infection

Mycobacterium leprae

Leprosy/Hansen's Disease

Mycabacterium
Mycobacterium tuberculosis tuberculosis Infection
Nocardiadeae
Nocardia
Nocardia asteroides Nocardiosis
Nocardia farcinica Nocardiosis
Nocardia nova Nocardiosis
Nocardia transvalensis Nocardiosis
Nocardia brasiliiensis Nocardiosis
Nocardia pseudobrasiliensis Nocardiosis
Chlamydiae/Verrucomicrobia group
Chlamydiae
Chlamydiae (class}
Chlamydiales
Chlamydiaceae
Chlamydia
Chlamydia trachomatis Chlamydia
Chlamydia pneumoniae Pnaumonia
Chlamydia psittaci Psittacosis
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Nelsseriaceae Neisseria Weisserla gonorrhoeae Gonorrhea Neisseria
meningitidis, meningococcus Meningitis delta/epsilon subdivisions

H&H ngobacterla Camplobacterales Campylobacteraceae
gg)?npyl/ggacter Campylobacter Infection Campylobacter jeju%?B%ﬁ BR00LTT
heircobacteraceae Heliobacter Heilobacter pylori Helicobacter pylon

Infection Gammaproteobacteria

Chiamydia trachomatis, serovars A, B, Ba, and C Trachoma
Chlamydophila pneumoniae . Pneumonia
Firmicutes (Gram-positive bacteria)
Badill
Bacillales
Baclllaceae
Badilius
Bagillus cereus group
Bacillus anthracis Anthrax
Listeriaceae
Listeria
Listeria monocviogenes Listeriosis
Staphylococcaceae
Staphylococcus
Methicillin Resistant
Staphylococcus aureus
Staphylococcus aureus (MRSA)
Staphylococous
aureus(VISA/VRSA}
Staphylococcus aureus VISA and VRSA infections
l.actobacillales
Streptococcaceae
Streptococcus Streptococcal Diseases
Group A streptococcus Scarlet Fever
Group B streptococous Meningitis
Streptococcus pneumoniae Pneumonia
Clostridia
Clostridiales
Clostridaceae
Clostridium
Clostridium botulinum Botulism
Clostridium difficile Diarrhea
Mollicutes
Mycoplasmatales
- ©7 " Mycoplasmataceae
Mycoplasma

Mycoplasma pneumonia

Mycoplasma pneumoniae
Infection

Proteobacteria (purple bacteria and relatives)

Alphaprotecbacteria

Rhizobiales (rhizobacteria)

Brucellaceae

Brucella

Brucellosis

Betaproteobacteria

Burkholderlales
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Enterobacteriaies Entrobacteriacoae Escherichia Escherichia coll
Dysentery Salmonella : Saimoneliosis Salmonella typhi Salmonella typhi

{?%Lg%y&hoid Shigella Shigella dysenteriae Dysentery
i Diarrhea Shigella sonnei Shigellosis Yersinia Yersin

Leglonellales Coxiellaceae Coxleila Coxlella burnetil

ﬁdexnerl

Shi

Id

ella
G2006/000177

Alcaligenaceae

Bordetella

Bordetella pertussis

Pertussis

Burkholderlaceae

Burkholderia

Burkholderia cepacia complex

Burkholderia cepacia

Burkholderia cepacia Infection
Burkholderia pseudomailel Melioidosis
Neisseriales
Neisseriaceae
Nelsseria
Neisseria gonorrhoeae Gonorrhea
Neisseria meningitidis, meningococcus Meningitis

deltalepsiion subdivisions

Epsilonproteobacteria

Camplobacterales

Campylobacteraceae
Campylobacter Campylobacter Infection
Campyiobacter jejuni Diarrhea

Helicobacteraceae

Heliobacter

Heliobacter pylari

Helicobacter pylori
Infection

Gammaproteobacteria

Enterobacteriales

Entrobacteriaceae

Escherichia

Escherichia coll

Dysentery

Saimonella

Salmonellosis

Salmonelia typhi

Salmonelia typhi infection/Typhold
Shigella
Shigella dysenteriae Dysentery
Shigella flexneri Diarrhea
Shigella sonnei Shigellosis
Yersinia Yersiniosls
Legioneliales
Coxiellaceae
Coxiella
Coxiella burnetii Q Fever

Legionellaceae

Legionella

Legionella pneumophila

Leglonellosis/Legionnaire's
Disease
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Q Fever Legionellaceae Leglonelle 1 Legiondia pneumophila
Legionellosistegionnairds Disease WO
%sz(/%?ﬁgPCT/86201116/000177 Legionelia pneumophi ,E tia

Fever Pasteuretiales Pasteurellaceae Haemophilus Haem%% /&35;1%00%/000177
ducreyi Haemophilus ducreyi Infection Haemophilus influenza serotype b
Haemophilus intuerizae Serotype b (Hib) Infection Pseudomonadales

(1 OMONadaced 2Ll00MmMona eLlgomona ae alla a-0lo
L.egionella pneumophila - Pontlac Fe

Pasteureliaies

Pasteureliaceae

Haemophiius

Haemaophilus ducrey
Haemophilus ducreyi Infection
Haemophilus influenzae
Haemophilus influenzae serotype b 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 vulinificus infection

Vibrio cholerae Cholera

Spirochastes

Spirochaetes (class)

Spirochaetales

Leptospiraceae

Leptospira Leptospirosis
Treponema

Treponema pailidun Syphilis

Ascomycota (ascomycetes)

Pezizomycetina

Eurotiomycetes

Eurotiales

Trichocomaceae

mitosporic Trichocomaceae

 Aspergillus- - - : - : - Aspergiliosis
Onygenales

Ajellomycetaceae

Ajellomyces

Ajellomyces capsulatus

Histoplasma capsulatum Histoplasmosls

Blastomycoides dermatitidis Blastomycosis

mitosporic Onygenales

Coccidiodes

Coccidioidomycosis,

Coccldiodes immitls Valley fever
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Pseudomonas aeruginosa Pseudomonas aeruginosa infection Vibrionales
Vibrionaceae Vibrio Vibrio parahaemolyticus Vibno parahaemolyticus

kgt? &lp% \ﬁggio vulnificus Vibrio vulnificus infection Vibrio cholera&

Cho%era %plrochaetes Spirochaetes (class) Spirochaetales PCTISG2006/000177

Leptospiraceae Leptospira Leptospirosis Treponema Treponema

pallidun Syphilis

Paracoccidioides

Paracoccidioides brasliliensis

Pneumocystidomycetes

Pneumocystidales

Pneumocystidaceae

Prneumocystis

Pneumocystis jiroveci

PCP infection

Saccharomyocotina

Saccharomycetes

Saccharomycetales

mitosporic Saccharomycetales

Candida

Candida albicans

Candidiasis, Thrush

Baéidiomycota (basldiomycetes)

Hymenomycetes

Heterobasidliomycetes

Tremellomycetidae

Tremellales

Tremellaceae

Filobasidiella

Filobasidiella neoformans

Cryptococeus neoformans

Cryptococcosis

Phylum Sarcomastigophora (the protozoa)

Subphylum Mastigophora (the flageliates)

Class Zoomastigophorea

Order Trichomonadida

Dientamoeba fragiils
Dientamoeba fragilis

Dientamoeba fragilis
Infection

Order Dipiomonadida

Giardia lamblia (giardiasis)

Giardia intestinalis

Giardiasis/Giardia
infection

Subphylum Sarcodina (the amoebae)

Superclass Rhizopoda

Class Lobosea

Order Amoebids -~ "~ R

Entamoeba histolylica
(amoebiasis, amoebic
dysentery)

Entamoeba histolytica

Amebiasis

Phylum Apicomplexa

Class Sporozoea

Subclass Coccidia

Order Eucoccidiorida

Suborder Eimeriorina
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Ascomycota (ascomycetes) Pezizomycotina Eurotiomycetesi Eurotiales
Trichocomaceae mitosporic Trichocomaceae iAspergillus Aspergillosis-

Q_Byzgg @%SAjellomycetaceae Ajellomyces Ajellomyces capsulatus
Hlstop@sma capsulatum Histoplasmosis Blastomycoides de#néﬁ%?@oomw

Biastomycosis mitosporic Onygenales Coccidiodes

Family Eimeriina

Isospora belii
Isospora belil

Isospora Infection

Famlily Sarcocystidae

Toxoplasma gondii

(toxoplasmosis)
Toxoplasma gondil Toxoplasmosis
Family Cryptosporidiidae

Cryptosporidium parvum
(cryptosporidosis)

Cryptosporidium Cryptosporidiosis
Cyclospora cayetanesis

Cyclospora cayetanensis Cyclosporiasis

Phylum Ciliophora (the cliiates)

Class Litostomatea

Order Vestibuliferida

Balantidium coli
Balantidium coli

Balantidium Infection

Phylum Plathyhelminthes (the flalworms)

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

Qrder Strongylida

Family Ancylostomidae

Angiostrongylus ca‘ntonensis

Anglostrongyllasis

Order Ascaridida

Ascaris spp. (human and pig roundworms)

Ascaris infection

Anisakis simplex and Pseudocterranova decipiens

Anisakiasis

Order Spirurida

Suborder Camallanina

Family Dracunculidae

Dracunculus medinensis
{guinea worm, fiery
serpent)

Dracunculus medinensls

Guinea Worm Disease
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Coccidiodes immitls Coccidiadomycosis, Valley fever WO
2007/081288PCDSG20061000177 Paracoccidioides Paracoccldioides

Q&g%@%ﬂ%s Pneumocystidomycetes Pneumocystidales

) p
Pneumocystidaooae Pneumocystis CT/5G2006/000177

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 a allergy antigen that
enters the host through a mucosal surface wherein the antigen is from a human or
animal allergy source including; plants, animals, fungi, insects food ,dust and mites and
the like.

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 (eng.,
Der p I, Der f I, 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 aliérgens; 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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Pnimocystis jiroveci PCP infection Saco}matins Saccharomycete
Saccharomycetales miltosporic Seedierycetales Candida Candids
WB%%JZ 8andithasis, Thrush Basidromycota (basldiomys

PCT/5G2006/000177

Examples of specific natural, animal and plant allergens include but are not limited to
proteins specific to the following genuses: Canine (Canis familiaris); Dermatophagoides
(e.g. Dermatophagoides farinae); Felis (Felis domesticus); Ambrosia (Ambrosia
artemiisfolia; Lolium (e.g. Lolium peremne or Lolium multiflorum); Cryptomeria
(Cryptomeria japonica); Alternaria (Alternaria alternata); Alder; Alnus (Alnus
gultinoasa); Betula (Betula verrucosa); Quercus (Quercus alba); Olea (Olea europa);
Artemisia (Artemisia vulgaris); Plantago (e.g. Plantago lanceolata); Parietaria (e.g.
Parietaria officinalis or Parietaria judaica); Blattella (e.g. Blattella germanica); Apis
(e.g. Apis multiflorum); Cupressus (e.g. Cupressus sempervirens, Cupressus arizonica
and Cupressus macrocarpa); Juniperus (e.g. Juniperus sabinoides, Juniperus virginiana,
Juniperus communis and Juniperus ashei); Thuya (e.g. Thuya orientalis);
Chamaecyparis (e.g. Chamaecyparis obtusa); Periplaneta (e.g. Periplaneta americana);
Agropyron (e.g. Agropyron repens), Secale (e.g. Secale cereale); Triticum (e.g.
Triticum aestivum); Dactylis (e.g. Dactylis glomerata); 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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Hymenomycetes Heterobasidlomycetes Tremellomycetldae
Tremetiales Tramellaceae Fllobasidiella Filobasidiella neoformans

WQO 2007/081288 PCT/SG2006/000177

In an embodiment of particular interest, the present invention pfovides for an
immunogenic composition and method of use, where the immunogenic composition
comprises the PIKA adjuvant, an antigen or vaccine together with another
immunomodulating substance, including adjuvants, where suitable immunomodulating
substances include, but are not limited to: an aluminum composition such as aluminum
hydroxide; oil-in-water emulsions compositions or emulsions comprising an
immunogenic substances, including Complete Freund’s Adjuvant; an oil-in-water
emulsion containing dried, heat-killed Mycobacterium tuberculosis organisms;
Incomplete Freund’s Adjuvant; emulsions including mycobacterial cell wall
components; emulsions including squalene (MF-59); detoxified endotoxins, lipid A
derivatives including monophosphoryl lipid A-microbial (MPL); haptens;
nitrocellulose-absorbed protein; saponins including particulate immunomodulators
isolated from the barck of Quillaja Saponoria for example QS21; endogenous human
immunomodulators; bacterial derived adjuvants including unmethylated CpG
dinucleotides; oligodeoxynucleotides (e.g., synthetic oligonucleotides) containing
unmethylated CpG dinucleotides; liposomes (e.g., liposomes comprising biodegradable
materials such as phospholipids); (e.g., microspheres made from a variety of polymers
such as polylactic-co-glycolic acid (PLGA),, polyphosphazene and polyanhydrides);
Interlukin-2; Bacillus Calmette Guerin; Granulocyte Monocyte-Colony Stimulating
Factor,; Montanide ISA-51; Keyhole limpet hemocyanin; DNA; proteins; encapsulated
antigens; and inlmaune stimulating complexes (ISCOM’s) ; cholera toxin, choleral toxin
derivatives; zonula occludens toxin; escherichia coli heat-labile enterotoxin; labile
toxin, labile toxin derivatives; pertussis toxin, pertussis toxin derivatives; muramyl
dipeptide  derivatives,  seppic  series  of montanide  adjuvants;  poly-

di(carboxylatophenoky)phosphazene and leishmania elongation 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 wifh 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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Ciyistococcus neoforrnans Cryptococcosls Phylum Sarcomastmophora
(the protozoa) Subphylum Mastigophora (the flagellates) Class

é% g%ghorea Order Trlchomonadida DIentamoebafra%llls
lentamoeba fragifls Dientemoeba fraglle Infection Order [S)IpT SaloIls e

initial dose of vaccine administered may exclude the polynucleotide adjuvants but an
immunogenic substance comprising the polynucleotide adjuvant is subsequently

administered to the patient.

In certain embodiments the subject immunogenic composition may be administered
with cytokines or other co-stimulatory molecules for example: IL-1, IL-2, IL-4, IL-5,
IL-6, IL~7, IL-10, IL-12, IL-15

In a related embodiment the present invention provides for an immunogenic substance
comprising the PIKA adjuvant, an antigenic substance or substances plus a suitable
carrier. The carrier may be for example an oil-and-water emulsion, a lipid vehicle or
aluminum salt, cochleates, ISCOMs, liposomes, live bacterial vectors, live viral vectors,
microspheres, nucleic acid vaccines, polymers, polymer rings, sodium fluoride,

transgenic plants, virosomes, virus like particles, and other delivery vehicles known in

the art.

' The polynucleotide adjuvant may be directly administered to the subject or may be

administered in conjunction with a delivery complex. Where the delivery complex is a
substance associated with a targeting means e.g. a molecule that results in higher
affinity binding to target cell such as dendritic cell surfaces and/or increased cellular
uptake by target cells. Examples of delivery complexes 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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Gordis lamblia (glarcilasis) Giardia intestinatis Glardiasis/Giardia Infection
Subphylum Samodina (the amoebae) Superclass Rhrzopod Class
W&% g rder Amoebida Entamoeba hrstolybca (amo '
amoeﬁbfgsgjzé) ep&';}%&zgo

entery) Entamoeba histolytica Amebiasis Phylum
Apicomplexa

6/000177

Kits
In certain embodiments, the invention provides a kit comprising a subject immunogenic
composition. In certain embodiments, the invention provides a kit comprising a

polynucleotide adjuvant and an antigen in separate formulations.

In certain embodiments, the invention provides for a kit comprising the polynucleotide

adjuvant and an immunogenic compound.

In a related embodiment, the invention provides for a kit comprising the polynucleotide
adjuvant and an immunogenic compound where the immunogenic substance is an

antigen.

In some embodiments, a subject kit comprises a subject immunogenic composition in a
sterile liquid (e.g., aqueous) formulation, where the formulation is sterile, and is

provided in a sterile container, a sterile vial, or a sterile syringe.

In some embodiments, a subject kit comprises a subject immunogenic composition
formulated for injection. In some embodiments, a subject kit comprises a subject
jmmunogenic composition in a sterile liquid formulation, contained within a sterile
syringe; and a needle. In some embodiments, a subject kit comprises a subject
immunogenic composition in a sterile liquid formulation in a unit dosage amount (e.g., a

single dose), contained within a sterile syringe; and a needle.

In some embodiments, a subject kit comprises a subject immunogenic composition,
lyophilized and in a sterile container; and a container comprising a sterile liquid for
reconstitution of the lyophilized composition. In some embodiments, the kit further

comprises instructions for reconstitution of the lyophilized composition.
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Class Sporozoes Subclass Coccidia Order Eucoccldlorida Suborder
Eimeriorina WO 20071081288PCUSG2006/000177 Family Elmer'lna

Sﬂ%%ﬁ%(l Isospora Belli Esospora Infection Family Samooystidae
?éaxoplasma gondit (toxoplasmosis) Toxoplasma gond' Toxo%?géﬁﬁé%%mo”"

In some embodiments a subject kit comprises an immunogenic composition formulated
for administration rectally, vaginally, nasally, orally (including inhalation),
opthamalically, topically, pulmonary, ocularly or transdermally and an appropriate

delivery device for example, inhaler, suppository, applicator or the like,

A subject kit in some embodiments will further include instructions for use, including
e.g., dosage amounts and dosage frequencies. Instructions are in some embodiments
printed directly on the kit. In other embodiments, instructions are printed material
provided as a package insert. Instructions can also be provided in other media, e.g.,
electronically in digital or analog form, e.g., on an audio cassette, an audio tape, a

compact disc, a digital versatile disk, and the like.

Formulations

A subject immunogenic composition is provided in any of a variety of formulations.
For example, a subject immunogenic composition may be prepared as an injectable, dry
power, liquid solution, for example: aqueous or saline solutions, suspension, cream,
emulsion, tablet, pill, dragee, capsule, gel, syrup or slurry. In some embodiments, a
subject immunogenic composition is formulated for mucosal delivery: e.g., delivery via
inhalation, delivery via the respiratory tract, oral delivery, rectal delivery, vaginal
delivery, etc. The preparation of formulations of a desired immunogenic composition is
generally described in Vaccine 4% Edition by Stanley A Plotkin et al., W.B. 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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Family Cryptosporidlidae Ctyptospondlum pant= (cryptosporldosis)
Cryptosporidium Cryptosporldlosis Cyclospora cayetanesis Cydospora

GRYSlangisis Cyciosperiasis Phylum Cillophora (the dilates) ,
Litostamatea Order Vestibuiderma Balantidium coil Balantiggjlrzssgé?lom’()()177

Balantidium infection Phylum Plathyhelminthes (the flatworms) Class
Trematoda Subclass Digenea (the dlgenetic trematodes) Order
Echinostomatiformes Family Fasciolidea Fasciolopsis buski

In a further embodiment the subject immunogenic substance may be delivered alone or
in conjunction with a dispersion system. In some embodiments the dispersion system is
selecied from the group consisting of for example: macromolecular complexes,
nanocapsules, microspheres, beads and lipid based systems. Lipid based systems

optionally include oil-in-water emulsions, micelles, mixed micelles or liposomes.

In certain embodiments a subject immunogenic composition comprising the PIKA
adjuvant is in the form of a pharmaceutically acceptable solution, which may routinely
contain pharmaceutically acceptable concentrations of salt, buffering agents,
preservatives, compatible carriers, adjuvants and optionally other therapeutic
ingredients. The composition may contain additives for example: disintegrants, binders,
coating agents, swelling agents, lubricants, flavorings, sweeteners or solubilizers and the
like.

In certain embodiments a subject immunogenic composition comprising the PIKA
adjuvant is administered in its neat for or in the form of a pharmaceutically acceptable

salt.

In certain embodiments, the PIKA adjuvant composition and an immunogenic
composition comprising the PIKA adjuvant and antigenic compound may be freeze-
dried (lyophilized) for long term stability and storage in a solid form. The freeze-dried

method is known to those skilled in the art.

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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Fasciolonsiasis Order Oplsthorchiform es Family Heterophyldae
Heterophyes neterophyes Heterophyes infection Phylum Nematoda (the
roundworms) Class Rhabditae Order Strongyltda Family
Anoyiostcmldae Angiostrongylus cantonensis Angtostrongyllasis Order
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Séﬁ Segilllnp exlrgﬁt (S)EL} 6at%rar 1#1%0\/1161@ eepené nlsaﬁ a% ¢ SO ion should
bSpuitaidp Wifsordeaf Qarasdtapinad Familig D dilveatidast rendered isotonic with
sufficient saline or glucose. These particular aqueous solutions are especially suitable
for intravenous and intraperitoneal administration. In this connection, sterile aqueous
media which can be employed will be known to those of skill in the art in light of the
present disclosure. Exemplary injection media which can be used in the present
invention include a buffer with or without dispersing agents and/or preservatives, and
edible oil, mineral oil, cod liver oil, squalene, mono-, di- or triglyceride, and a mixture

thereof.

A subject immunogenic composition will in some embodiments be formulated in
specific forms suitable for mucosal administration. Such forms, both sterile and non-
sterile, may include for example; capsules, liquid solutions, liquid drops, emulsions,
suspensions, elixirs, creams, suppositories, gels, capsules including soft capsules,
sprays, inhalants, aerosols, powders, tablets, coated tablets, microcapsules,
suppositories, drops, pills, dragees, syrups, slurries, enemas, granules, or lozenges. Any
inert carrier can be used, such as saline, or phosphate buffered saline, stabilizers,
propellants, encased in a gelatin capsule or a microcapsule or vector which aids mucosal
application or any such carrier in which the compounds used in the method of the
present invention have suitable solubility properties for use in the methods of the

present invention.

A subject immunogenic composition may be administered to an individual by means of
a pharmaceutical delivery system 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 immunogenic 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 immunogenic composition 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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20071081288PCT/S(G2006/000177 Examples of SF%(iCiﬁEn tural,.animal

aEPSANBRGETRAS RRTRRTHOT 478 PRGBS SBERET, R ellons:
foluuinggemkes: Sanjas(lanisiimiians) b exmatoiiagoites (dage inhalers
Dermatophagoides farinag); kel elis domesti . I 'ae rasi 5
a ml?‘s Iiﬁ)gt%\ile&,rﬁ?nver.ﬁ?—g&alel\}ﬁ)@ can %e Irnﬁgﬁﬁeﬁ%% ﬁtﬁﬂ? ek QA%% Qﬁi"ﬁyt

istolia; e.g ium permute o orum);

- Coppioreepeidebl¢Coppiomentilipoirdaolae whith perarica ife vavisery; volume

Akﬂl%rﬂéwya?e(@éﬂ&éss%z@iﬁ Qagak.BelilatBetula PeMessR)L ONesRYs,542,410.

(Quercus alba); Olea (Olea europa); Artemisia (Attemisia vulgaris);
Plantago (e.g. Plantago lanceolata); Parietaria (e.g. Parietaria officinalis or

PangtasgsidlaicaibRiatiefiaute gnbdattelipogeimanicay Apisyiatgd Apisqueous or
e tlflorlgcgn %h%{'%xrée and. %él%gfeg%%r%gg\lfjg aerg SN %S.C LoRrs €mbodiments,
arfZ8HigA 10 an )

upressus macrocarpa); Jnniperus (e.g. Jnniperus
sabitioidbsicdufioiperiat arsgird apmsolirdp ewisscdavines ! absicruniyel ag disclosed
ashioik, ThY ¥a(8:% JhHum ieniglie) Shamaecyalisseigs.
Chamaecyparis obtusa); Periplaneta (6.g. Periplaneta americana);
Agropyron (e.g. Agropyron repens); Secale (e.g. Secale cereale); Triticurn
(e.g. Triticum aestivum); Dactylis (e.g. Dactylis glomerata); Festuca (e.g.
Festuca elatior); 15 Poa (e.g. PoaprateriSis 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); Phleura (e.g. Phleum pratense); Phalaris
(e.g. Phalaris arundinacca); Paspalum (e.g. Paspalum notatum); Sorghum
(e.g. Sorghum halepensis); and Bromus (e.g. Bromus inermis). 20 In an
embodiment of particular interest, the present invention provides for a

polynucleotide adjuvant composition and method of use where the
nolvniicleanthie aditn/ant comnocitinn combpricac tha PICA adiin/ant
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In an embodiment of particular interest, the present invention provides for

an immunogenic composition and method of use, where the immunogenic
W%H&gﬁfpompnses the PIICA adjuvant, an antigen or vai;?fj,plg ég&%m -
with another immunomodulating substance, including adjuvan ere
suitable immunomodulating 5 substances include, but are not limited to:

an aluminum composition such as aluminum hydroxide; oil-in-water
emulsions compositions or emulsions comprlsmg an immunogenic
SHEERSHREE: iSRRG SR ATRRrS AR fAnbe it dry powder
emtﬂﬁiraﬁmntamm fnadiaheat-liile by ydnhdciatdbtukiersiylosisaling the dry
or Freund's AdJuvant emulsi includin

n‘F% JAC erla ce(i Ibﬁ’rlé; catmﬁoner?t%mséor%u ssilgong ?r%h})d) n(21 Igug é‘ﬁn ology for

(B0, Wehoxifitsd esvdibroharigdiitigidSARSET Ath/es3ritradi hbS Patent 5,740,794.
MRRRRNERRE ARaiRidAy- mickaRiAl (MhRL}RERISASude nasal sprays, nasal drops,
nitrocellulose-absorbed protein; saponins including particulate
irAFFRIADINGRIILRNS 7091 5Re dfom the barck of Quillaja Saponoria for

example QS21; endogenous human iumnunomodulators; bacterial

d%ved acHHvant |nclud|n unme %/Igt{er %QG Jd5 PIQIjIJC|eOtIue§bt immunogenic
ohgo&’é%sfynumé’l%% Odle%rf e.g., syﬁ?ﬁ igonucleot a’es?%onstanln &
urongtbsitite oG dmw@@ndesraipns@mbgf(@gndip@@@m& ggmmlmn@ckage
bigdeorafaIg; RAGHRIS SHER-ASHNARRROHRIERS sec&ﬁms;mhﬁﬂ% a flowable

made from a variety of polymers such as polylactic-co-glycolic acid

(Pesmatiss) HiaR}sh A% ey iy dhh PRI I tEatiikif-; Bcifhglation),
Cﬁbmﬁ@@&rmﬁﬁaﬂaﬂw&lwamsy&aﬁ@wﬁgmumum@%wﬁﬁents the

Monkanl?e%té%%? éd< (?(ysg mocgynmrféo%%‘e a {19,%%{1 gﬁé StM ,axjtlgen are

encap ntigens; an |mr’nune S Ing comp exes
cHotendateginitblagiepdlienin derivatives; zonula occludens toxin;
escherichia c,oli heat-labile ertterotoxin; labile toxin, labile toxin
derivatives; pertussis toxin, pertussis toxin derivatives; muramyl dipeptide

SRR O A SED PSR G ERMEPRSIHgE g formulated as'a sustained
ZS%WWﬁme{egkyap&mmmmmdmmmmja eMmaﬁQﬂpﬁaptmr some

Wh n men bj%Ct c",“{no enlcr%gm Oc%tlogsﬁlc%drpm tere ated 1ntcb 6pellcts or
COI’]]UFIC on V\7It er agjuva e po eotl uvant can

adqﬂin@@re@ﬂb@tp@@ﬁdﬁﬁrw%b/m@mmwﬁywﬂ@mé igipgions or as
adivants FosRAAmRIgHHe MY%&@J&QHQ%%MUW@M&@ materials such as

administered with the initial admini tratl n of the an |gen foIIowed by a

D CRRIERISlF PR CoEHENG SFRAGPBAR A 6/GUAAE mictoencapsule
Aliesrbvely ihﬁlbyU@ %ﬁﬂ&&ﬁﬁ%&ﬁbﬁﬁ&ﬁﬁﬁfﬁ%&gﬁdﬁhmmm such as

vVas Irl]gcéi &I ISt ycoqu% Yotathl u1 eﬁ:?og g éi s%l%‘r include
| stance com |S|ng e pO ynuc eotl uva

: ,smmmweeﬁirmﬁ|stéyé@hdéﬁé%htmtam@cw&gﬁqr@mbmrmemglﬁq@repared

25

30

subjes MmN aaeis FOMRRSHON sk QerdmiRistaratbMiIth WPkines Ahatible

other co- stlmulatory molecules for example: IL-1, 1L-2, IL-4, IL-5, IL-6,

¥l DPAY fiSsR. || REBViFY Feheis SRTBBRIARn A dbe ol o framples:

prpMﬁﬁSrfdfa@ad inysteneg anicrecipstdec elib@iconydrisiay thizd38< Ayadit/artlastic
ansasnet rgenlc §Lét%sta ce or seu ta gge%plu? a sunable c%rrler The %%gg e tablets,
maw) forexampte an Gilkahd-water entursion, aalxplé)ve?ﬁde or ataminum .
saparteldn I@aQésr,anGG) W}lﬁp%é&W@W@b@@ﬂ@?@MﬂMﬁh@ﬁe skilled in
veglogs, microspheres, nucleic acid vaccines, polymers, polymer rings,
sodium fluoride, fransgenic plants, virosomes, virus like particles, and

other delivery vehicles known in 15the art. The polynucleotide adjuvant

may be directly administered to the subject or may be administered in
conjunction with a delivery complex. W &re the delivery complex is a
substance associated with a targeting means e.g. a molecule that results

in higher 20 affinity binding to target cell such as dendritic cell surfaces

and/or increased cellular uptake by target cells. Examples of delivery
complexes include but are not limited to; nucleic acid delivery acids
associated with: a sterol (e.g. cholesterol), a lipid (e.g. cationic lipid,

virosorne or liposome), or a target cell specific binding agent (e,g. a ligand

recognized by a target cell specific receptor). Preferred complexes may be
279E crifficianthvy etable in vivva t0o nrevvent cianificant rincorinlina nrior to
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In certain embodiments, the invention provides for a kit comprising the
polynucleotide adjuvant and an immunogenic compound. In a related
?H%’é#ﬂ%?ﬁ% the invention provides for a kit comprising the polynucleotide

0 adjuvant and an immunogenic compound where the immUfi ’58?1? 6/000177
substance is an antigen. In some embodiments, a subject kit comprises
a subject immunogenic composition in a sterile liquid (e.g., agueous)
formulation, where the formulation is sterile, and is 15provided in a sterile
Fmitansbrdelivesyile Fabient ABmBpReESHin gamPrsHifR SrtbduifmEcmbodiments
Sbligsd kit 6RBMRIRASHE SHAIRCE INMAANY SNIC BRI TSR IHTR ulaiet faraterial

injection. In some embodiments, a subject kit compri ject
o B A L T TR AL e ey
stextibg1 2 OcByiteg ajhtindate nGENECH), scetivl exn odinbe plthal stgh{€t it polyvinyl
C%ﬁ‘lé%&%é‘g@@ﬁk%‘d& eRiGEPMAPRItion in a sterile liquid n
fbrmulation in & unit dosage amount (e.g., a single dose), contained within

a sterile syringe; and a needle. In some embodiments, a subject kit

Cﬁmleﬁlaf»%@mla@gtebmﬂmqueniﬁlﬁm@_ﬁaﬂ@mﬁﬁ?{uﬁ{@,haﬁsjmdﬂmmgemc
sterlec_o_ntal_ne ;and a contaiper co prisin a sterile liquid 1Qr ..

RSO P TR LTIt Rt TORe A GoRFab cipiests cnd
fuectited mmisﬂgﬁnsﬂwﬁﬁgm fseabehstitlifo R aéthdNdy 65268, For example,
08m£0%é'%m%90§‘§éﬁ% 23 pé%ﬁ%&%ﬁ%%&ﬁﬁ&’&%%&?& 18,89 6ore comprising

embodiments a subject kit comprises an immunogenic composition
fotrmassatiRsl R RrrARsERE SR eiiealty, lafpTRIRR REEER\AESRIRP ARSI Goifig? Sub-
infalation).o phamakicallydaRicallY caulapanar koS Waikh Os Hiansetaredatyt an
and an appropriate delivery device for example, irépaler %E%osgo% . inactive
FRERoR BFHRe IRE"S A Lt SRS EBINe SRR STm e R
inaigeriagt sotibnss fdaaee, inckigicly engnniokagmizmmovarsoapu aigdagdlulose,
freg Cé%?c}ﬂ%@éﬂ&‘d&%&{&ﬂ %ﬁ%,%&%@%ﬁﬁ&?ﬁﬁ%ﬂ&ﬁ&%&%@ﬁgﬂm

kit. In other embodiments, instructions are printed material provided as a ~
paekagpanderivmsticndensiealy akd SPrviTEerheoiRal ey, slycerin,
1Qeipatromiailydol digdal DEaRBIOGITRAEN ciritc, PRopandl iR RaasEHBaA calcium

audio tape, a.compacy, disc,.a digital veysatile disk, and the like. .
Fgﬂw&%%n@bﬂsécu B‘j’ b%%lﬁs I%ltéehiggg%%osg\%tﬁ’isc ‘“}fé’\‘/?.‘?i‘é%% aélﬁdlycg?tgr oil
vanéhplef foneutatichsie] SyFore xatvpits. a Suitielet stabilinrog arlnde alkali-metals

COMPRR! ﬁkf@%bﬁlaa?gasgge@%geﬂeésﬁa@@ednqr.xemeraﬂwquaowBrganic

for example. aqueous orsaline solutions, suspension, cream, emulsion,
ta%ﬂ%ill?’@:‘?éé@é?@é‘t%lﬁé?rg‘“é@g?ﬁ?b DRy P E AR RIRTFIBHIgRSI2gr 20d
SR ek NHALGSBIE. ComBeisititn isciaisls ipiedsiBicdcase)l seliiemidestarate,
delivery via inhalation, delivery via the respiratory tract, oral deliv .
re é\ug{élf\t/e ?%@%ﬁ?ﬁ&%@%ﬁ? t}é ¢ eaﬁgpg?gi%éﬁ‘%ﬁ fOI’%u[ﬂ%l |8na}sd% sives

a tekided polywimdganicdsinposifiiPls geslatally iakseripbyvin velbdise 4(HEC),
Edlif Lo ' KA acetate
: ggggg%%?m@m@ CHIC R ar Ny BropAURERER &ﬁﬂi@@gﬁrﬁgﬁ% tat

e formulations are also’described in, e.g., A. 0)

"R¥dingievime slsehvle SniPrabrdebs ‘Fﬂqé}‘fﬁ‘écwcébtr?@éﬂticfﬁl,lélose (EC),
Lippincahriyilliamsshd \Wilkinse Riarmacegimaiddysagadiesnacantt Ditialates

Delivery 25 Systems (1999) H.C, Ansel et a)., eds., .7th Lippincott

AT S oA i LR B RS, iy s Eimer of
A treti(jbbestial obtimetdyd eukthanthatP heitngoéyitiosl Assets phlsligre (P VAP).
'”%H%‘izgoeéla%&?%ﬁo%%ﬁ{hé“@ii%’e%ﬁ“'55?9&&91@&8'%ﬁ‘;@m?%%ﬁwﬁ%iﬁgm, tributyl

coate nto microscopic gold partiles, contained in liposomes, )
nediistize PraprbYotsiacenersaRst RRTERErRELtoR RSt 4RSS e GRS uaterial
sharp object to be scratched into the skin. 'WO :
2007/081288PCT/SC2006/000177 In a¥further embodiment the subject
immunogenic substance may be delivered alone or in conjunction with a
dispersion system. In some embodiments the dispersion system is

selected from the group consisting of for example: macromolecular
complexes,
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5nanocapsules, microspheres, beads and lipid based systems. Lipid
based systems optionally include oil-in-water emulsions, micelles, mixed
icel jposomes. In certain embodiments a subject immunogenic
%)n%)&gé?%r%géomprising the PIKA adjuvant is in the form of g C1sG2006/000177
pharmaceutically acceptable solution, which may routinely 10 contain
pharmaceutically acceptable concentrations of salt, buffering agents,
preservatives, compatible carriers, adjuvants and optionally aother
W%gﬁ%ﬁ@h@?ﬁﬂﬁl@%ﬁ?ﬁ%ﬁ%ﬁ%w%ﬁ%FF%’%%&%SS fypdroxypropyl
[eagm@pl@éﬂ#&@&gﬂi@uatd@me@)coaﬂmog?mam?ufgﬁgqm), polyvinyl
ubricants, flavarj eteners ar solubilizers and the like 15 In certain
SRBTAERS g ﬁé@%&%&%ﬁ%ﬁigﬁjﬁbomion comprising the MICA
adjuvant is administered in its neat for or in the fonn of a pharmaceutically

acsRRIaklesall Rt ceia e mRodimsRls el Aia diMBNition formulated

composition and an immunogenic composition comﬁarisin the MICA .
b any atha S ARIBE N TBTREAHES SO & fre e &:-dritt (gﬁm{n%‘@d)ﬁrﬁﬁgﬁ%)’
lenadera-stabilincantatorage g sulis. faraent haifre6z23J06T); Msthiegriglable

nown to those skilled.,in the | spect of partic Interest, th
hﬂ?‘é’i‘?ﬁS &y %ﬁlﬁi}aﬁ}%ﬁﬁ%ﬁ@ pos%i()%og?‘fﬁe"lrlﬁz l{S n%%lgr? @,emoﬁdgr Wable
animb‘:@owmﬂfe_(lseth_edmmUn&)g@n%qh&po@?éﬁ?ﬁﬂm_éﬁgdwmle lactone
fgﬁ%%%@&@eggg?ﬁ%qIiQtéHf'Nm@@@R@@@}Psmé@ﬂo@iﬂb@@@%%ee, e.g.,

aau or insolution or in suspension. 30 For parcnteral

ddiiniSFeon Mean 649880 sdigtish, fOrERaIABIE thiPediutfon RUBHURFHe-co-

splijablinbpiosad itneearsaniandipeiiais @lacaflirst sepdrredNsotm6io,155;

wijth sufficient saline or.glucose. These particular agyeous solutions are

AR SRR 158 S D e S it b e and

thistoden et ticiglsterite-agbidiued rseaidintchdcaithe &mplRlyadniiene-g., U.S.

Kpawp f@o%??%ofoﬁtf@hﬁe}&%sa&w% %ﬂ%g@(ﬁﬁ@pk@'ﬁ%§ Wherospheres (see,
a

Exemp ré injection’ media which can be used in the present invention
ifctudé @ﬁ%ﬂb\ﬁtf?épwﬁﬁéﬁcﬁ?@ﬁ@r&n‘é'bgents and/or preservatives,

and edible oil, mineral oil, cod liver oil, squalene, mono-, di- or triglyceride,

apd ixture,. thereof. A subject immun ic composition will in. some 1.4
eﬁ%@éﬂ %ﬁ@%rémflg??rlr?&lsasclesa fﬁcé%ge%m iséugc%?npsmslmta (?%e%:r cr%l gés%l .

awitinistyatib theStrtlovongiss Isettestenite andmornheeae(Braspheesudecharologies,

examPiaFaRsulesy A iRoianJiatids GRS 1R NI B YSREBEIRNShich,
elixirs, creams, suppositories, gels, capsules including sof ca&,sules

sprdhe mmstantel derBedis BB STOEBIBLET @ShBNARTdkenest); Geminex™™
MiEERE_RSUIRSCISEPPOSItRESS ki) pRla VITae@disayt Rharshiine), RingCap™

enemas, granules, or nges. inert carrier ca .
L S S S TERRR RS 8L SR N0 M HER R, o

- g6latmatapBl(Slored hirecapsuroi® Sctdryehichzaidernertinsa] and the like.

applicationay 3y sHcheaishinuichhe FompUBSHRRMIN TS, Patent No.
method of the present invention have suitable solubll%pro ertlejs f70§ Lbs )
,187,33 ?Scms,

inotRROA B BRIl TEHREIISR: BB Y b gEhie
CompOsiidmaTidy be administered to an individual by means of a
pharmaceutical delivery system for the inhalation route (oral, intratracheal,
intranasal). Thus, a subject immunogenic composition may be foimulated
inZsorenitatite bler fosaderivisteatidorylatierlatiomrising Har ridegingé apbsorption
dgﬂxgﬁxiﬁg%génas ShethabiR SHlR IS s S s BHRRN-NRERIRK, I QRICAb limited
a

ministration of a subject immunogenic composition to mucgosal linings of
thie-LeBISERT ThrtaaveRidn egﬁtatmg@lswmwe@a&ﬁa%rf o e-g-
of a compressed gas to expel the immunogenic composition from a
container. An aerosol or pressurized pa%kage can be employed for this
purpose. Thus, in some embodiments, a subject immunogenic
composition is formulated for delivery to a respiratory tissue, e.g., 'WO
2007/081288PCT/SG2006/000177 by inhalation. In some embodiments, a
subject immunogenic composition is aerosolized to create an aerosol. As
used herein, the term "aerosol" is used in its conventional sense as
referring to very 5 fine liquid or solid particles carries by a propellant gas

under pressure to a site of therapeutic application. When a
nharmaceritical aarncenl ic amnlovved in thice invventinn the aarncenl containe
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Alternatively, a subject immunogenic composition can be formulated in
aqueous or ethanolic solutions and delivered by conventional nebulizers.
%&&%ﬁ%godiments, such solution formulations are aerosolzred usin§00177
evices and systems such as disclosed 30within U.S. Patent 4@)(:72%6 ;
5,544,646; 5,718,222; and 5,660,166. WO
2007/081288PCT/SG2006/000177 Furthermore, a subject immunogenic
composition can be formulated into dry powder formulations. Such .
rsdmatienrelamibuca gt e B SR fifiafRg tACHR pEhkftty acids);
fRrnd psipnAfienh GealiRgsat:aeresdl trisikef the powder. Technology for
carrying such out is described within U.S. Patent 5,775,320 and U.S.
Patent 5,740,794. 5 Formulations suitable for intranasal administration
ibchucintd saispiaye)tasadidrbipnaessspicfepmphsitimsisdhtthatikeviithene or
RESREREIRNERHORIREAVIIES BRACK QSIS HRSHR-HSHYRIBIAGHPIRMs. I some

immunogenic composition into an airway or respiratory- tract of an
iRERRGITREITA o AR TBEEIRAGENIF0 SIMBITETE: HelRFanao FilspRatthymore
tEREhISOMRIISER RAOHAINRMpaidadef fimvable fosmedatimsutiapialiton by
delivery to the respiratory tract. (e.g., by inhalation), a polynucleotide
ARt ?&'ﬁ%@e& a&l?é?/reafcéér?d an antigen. In some embodiments, the
package is a metered dose inhaler, and the polynucleotide adjuvant and

the AOSASIUML P IR ARARRIATEABILEOMS SHRRAIREHSE Bno or

subject immunogenic composition is formulated as a sustained release
feevalegrons (hag cabaprrAMEI HeRBEERSAFIUIRISS: For example, in some

embodiments, a subject immunogenic composition is formulated into

pellets or cylinders and implanted intramuscularly or subcutaneously.as _ .
T A S5 S e R RANAUEAAS agina
kdelivarinestavidiegialsvegivhladebicte gusttable Polyrnersempecyapiebddipent, the
fo%%ﬁrﬂe‘i%g‘;? @ét@ﬁ@éng ﬁﬁ%&%‘ﬁeﬁﬂ&mﬁy g8 Qf RRURIRRrises a subject
immu

nogenic composition in biodegradable polymers such as

PEIEREEDORPEESTE. PR st BIRBPSLASORBIBE JRsfahand any such
F&h‘@llﬁf Sdndpaeaaly (efeesiarsiandsabjytaafuiitdes)y BepenirfectabBvery
ormulations are als repar e PRI t mpaosition In BT

lipBRBIRE 617 |%?08(am%ls$ﬁﬁ’s W ?(?hglélrlg {ggm%gﬁ%gggwc%aggﬁf bisstie ?mponklfke
Déstinieryisetedsbeystemnmsydmdsisihy foticiingiestdmpiapgssigemppposition
base Syl RSN RS AR Se. IRIT S MO0 R KolGaseaRIcsBenisWEResition

systems, peptide systems, peptide based systems, wax coatings, )
oSS SERIBIAS, B BT SEHEIE RS GENE s B st gt devioe
releasexaielinowsubjeth aserskdediinc3tihwidtn A be in the form of a powdered
2007/081288PCT/SG2006/000177 For aral delivery, a subje s
AL BT QB LT ch ST e o o oAl composicon can
entaribesohsbibedoatindlramtetidic Snitehihectaarons & srarmiginy ritsssligng the

in hygeyRsany! legdlvlose AGRiAle SUpGinale LBMBASbarrier and
h)gdhr%%t/p?opyl rr%?r%% c%% gse phthalate (IIPMCP), ce Iulosfagﬁgcetateamer -

plesarRRL GRS VRIS ROTROoRPYR A ERRR IS Sandge subject
sheliagn Aperinedngibditvtingrexardisivediiablecurthldaniutafioriah is applied
subject immunogenic composition js formulated together with one ar. mor
o T L B AT S CBSIIP i. e
deseripechier ih®. R ateetdils. B1306iRED Whihdx atasé in Sspeabfecwith the tip of
inlﬂy.{%%gmc composition and a stabilizer are coated onto a core

comprising pharmaceutically acceptable excipients, to form an active
agent-coated core; a sub-coating layer is applied to the active

agent-coated core, which is then coated with an enteric coating layer. The
core generally includes pharmaceuticad@l inactive components such as
lactose, a starch, mannitol, sodium carboxymethyl cellulose, 15 sodium

starch gl3icolate, sodium chloride, potassium chloride, pigments, salts of
alginic acid, talc, titanium dioxide, stearic acid, stearate, micro-crystalline
cellulose, glycerin, polyethylene glycol, triethyl citrate, tributyl citrate,

propanyl triacetate, dibasic calcium phosphate, tribasic sodium

phosphate, calcium sulfate, cyclodextdn, and castor oil. Suitable solvents

include aqueous solvents. Suitable stabilizers include alkali-metals 20 and
Aallkaline aarth metale hacec nf nhnenhatee and araanie arid cealtie anAd
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WO 2007/051288PCT/SG2006/000177 include hydroxypropyl
methyleellulose acetate succinate (EIPMCAS), hydroxypropyl methyl

I alate(HPMCP), cellulose acetate phthalate (CAP)}( olyvinyl
gﬁ@#&fﬁ%ﬁéggt&e (PVPA), E-adragitTm and shellac. 5 Suitabl&% é%)GZX%/ OXOW
formulations also include a subject immunogenic composition formulated
with any of the following: microgranules (see, e.g., U.S. Patent No.
6,458,398); biodegradable macroxners (see, e.g., U.S. Patent No.

el7 OO FTY DT b SIS H YRR PR OSSP ERBIaRdNRnpse with 2

(1989)1BRp)aRNalm B 24/zi36); dipdeyradehie haricualepues et (SeQuifal sings
U.S. Patent No. ?,736,371); ioabsorhable Iatcao%e 10 é¥n§rs (s
olym

e
ey SCBHEAING: 20651 DRI N TBISREE brateif 5ol Péefsg%e,%?sgtfmer
UGt Baitend hibjeot 608 biekcReliasipestiiool djie singecpnebe easily inserted, left in

@@4{%@%%&%@%@{&4@%@% alyeohhlack capoLMGL L85, Hduscr, The

atent No. 6,630,155; Atrix oratories, né.); a composition

c@'ﬁﬂaﬁgihgﬁime%rﬁﬁ&‘ﬂ@ﬂeap%epaﬁﬂ ﬁ&%@?@ﬂ%ﬁét&lasmm“ layer which
catigansialilizadraent disharsadonititin: the Rl YmeniSRenie. Gonkpsition can be
15Patent N ,6,37?,7%%& Alkelrméfsg Cont£olle Thira eutics, Inc.);antd ¢
SRR 20T R T Bl NI a0, TS B I g to act s a
Suabtsrdoalkiomhjtationsaisganclvoler@stitpect immunogenic

composition formulated with any of the following: a carrier such as

Emisphere(r) (Emisphere Technologies, 20 Inc.); TLVIERX., a hydrophilic
niathen srabaig stntidarird ot el Y SRR HSid treeiid siegcof The

dextieseniatb gesttQRe:piERMA indoiiRk(PamNes i sae meX Miich is coated
(Penwest); ProciseTM (GlaxoSmithlCline); SAVI1 tm istrgl(f.h mft .
R0 R RIS AR SRR SR e g
SPxégeitd, Mifta cralMephdsit)i o6 ecnotiteix@d(Sky o Riragndelivary )syGtens( rvhich
Id-layer I on); ' j . .
o e 0 Pt o, & Jog)B esively i
(AheditragControlled Therapeutics, Inc.); U.S. Patent No. 6,187,330

(Seios, Inc.); and the like Also suitable for use herein are formulations
comprising an intestinal absorcption 30enh nciQ agent. Suitable int%stin(all

ab ST ERRAN G PRTREGH S BRESRE Rot Iisiiet Toeatcium chatatore. 8”@
(enghe)citraites, stimtiehfedinmimdthedraseniicatoiios uriactasted (o yagivgDdelivery. A
2%9}3;{&%&%%&%98&99&9@%7@ iﬁgpﬂfﬁgﬁfé@qﬁ&y lc?é%,el&itﬁléafgﬁims, paste,

pahnitoylcarnitine, and sodium salts of fatty acids); toxins (e.g., zonula
OCERIEAERS B rgoIE TENiFRe qﬁ@ebwav%%ﬁeo%ﬁa@ammgé%aa}é@@m Processes
imBIuRegenic sempasiiaalsitomrualestivifoRe pademsirenageniaitpel formats
inhibit degradation trointestinal enzymes and/or.acids. In some

e e A TR S AL A g drd
orfmgpraageiis thatoprofect wricompoteritg otiliectdmpesitiodefomineral oil,
d?m)%{:?ojm ) aggﬂ,r@£W%ﬁ%¥@%§&rgﬁf¢%&gokﬁ 2083f the trademark
ermbo

Iments, a subject immunogenic composition is fonaulated with one

o FRFENGBA s thadsihadeg@Bsoftion BiPfitetsal fiRles. FHithife nontoxic
erphadiReniss SKgshHIRMERIRNILCARDeSItDS isofapaitiated §6rthe present
vaginal delivery, providing a,vaginal. delivery system. In one.exemplary.

e
dextiephataco dusrises! ds Repeotgtom uRbgeniceirapdsitimes.Di il ddiieny A. R.
tampons.arg K ngg.eﬂ&ﬁog& BPEL AR SUSD AMRANLEAR PR bt nature of

conjunctién with a subject drug delivery system. Drug delivery tampons.
artheipadisniay nginah dosngs forredasiiel: 6.oswRieerthearpe Haiedient(s) is/are to
tampon-like device is used, there are numerous methods by which subject
immunogenic composition 20 can be in%rporated into the device. For ‘
example, the subject immunogenic composition can be incorporated into a
gel-like bioadhesive reservoir in the tip of the device. Alternatively, the

subject immunogenic composition can be in the form of a powdered

material positioned at the tip of the tampon. The subject immunogenic
composition can also be absorbed into fibers at the tip of the tampon, for
example, by dissolving the 25 subject immunogenic composition in a

pharmaceutically acceptable carrier and absorbing the subject
immiinoadenic comnocitinn intno the tfamnon fibere The ciithiect
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10 In other embodiments, a suitable vaginal delivery system is a vaginal
sponge. The subject immunogenic composition is incorporated into a
wHCRRERIAIX Which is coated onto a cylindrical drug-free pplyyeethadg 77
vaginal sponge, as described in the literature. Pessaries, tablets and
suppositories are other examples of drug delivery systems which 15can

be used in the present invention. These systems have been described
extensively in the literature, Angther system is a cont:f\i er com riggn,\geﬂ as on
A T e S R
withiasnagplicatar fotive.dngredialted) vagitnat delitably. del2Gryubjeises are those
immupogeni ition is,j porated into creams, lotions, foams,

gé%‘ilél, %%’t‘nihgﬁt%g%agrr% goé%’fv‘]#;gﬁéan be applied to the vagina using an
applicator. Processes for preparing pharmaceuticals in cream, lotion,

foam, paste, ointment and gel formats can be found throughout the

literature. An example of a suitable system is a standard fragrance free
IMrthademulation containing glycerol, ceramides, mineral oil, 25
netelausmcparabkensifiagrense dndiwateisuptvesithdqprodudhed|dbusteiting
the trademark. JERGENSTh rgens inci ' i0 ‘ot
§Hﬂ}§6 I eer%ﬁ‘g)% i plﬂgxr%n ac eé%%%gc‘ige%ﬂle?%@%?gg S %gﬁ&r} tr%é’ WPHSTE
Compositionstoh st eubieei parTos Wil eRRepHient To wBssBRAEm s, the
theait afiphakmacesticAbiorpiainnsianELexanpies-aigae saibeddig., a non-
Remington's Pharmaceutical Sciences, 19th Edition, A. R. 30Gennaro,
Smen Rl RGEELTRGIEL carriers will depend on the exact nature

of the particular vaginal dosage form desired, e.g., whether the active

IW Iencg g) Séag'eestecr)lt \1/1\{061\1![\{9117 /Q§91%§58E &!&@%&D&{%}ng ixlﬁﬁmne TESpPONSEs
formurated into gcream, otion, foam, ointment, paste, solution, or gel, as_,
vielkasuatethes idemtioped Be aotipisteing dreAttostabssMapiEgAenife AERpSItION.
deyicesRreihnse daseaibediiy biSnEatentaN Guuftl 6050 aBriiethoticn lean be
one aspect of particular interest, thﬁéinvention groi/ideshtor a,tmet 01%tfr%enous
eflelinegr S maretehg A it SRR AR P 45 ST AR RGBS E Copound o
cempprisiRguadonitistedingdb mjrosbm subjecttirmmembodinients thsositionnggenic
some embacimente.iheiAghest indBumAT, B YRS SMBOHRYSnfbion, for

hgosl%lf)s a non-human animal, e.g., a non- human mammal, an avian
spruhncetitmmt Hepasbies the ﬁ@%@]ﬂb@ﬁ%@ﬁr&‘ﬁa@&% SRHY forln other
enhaBGIRLIM MHDEFesRARER leaRmBRlgENIGCaRaPaInG ey adkmillystetigigally,

to a host the immunggenic composition. 15 The host can be,a human
BB AU A TR D nOR TR (P QB Ggh Y. Selaty o
pateRieraliyay injection, such as intramuscular, intraperitoneal,

intravenous, subcutaneous or intradermal injection. In other embodiments

the immunogenic composition may be administered intradermally in ways

offlesr shiinchyphyjbetrsnotes ExHinpisan hEtRa SACkRE bt gpd therefore
bagriebymerhanisal Means«dnnthes2Qierakodinaits, te infsetbagatiease,

composition can be delivered rectally, vaginally, nasally, .arally (includin
inAERTBRYS FHRE RS R A Ehi wa)ruﬂﬁ%%%]%?%scﬁgr §/lb ¥ Lréhéssqcér%gﬁ le an

Therssoiectiseaye haeiposed tisthee antigenrtbr eligtze avizonwié nfaireurmggsure

e A L R o ncer Inotner
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. WO
2007/081288PCUSG2006/000177 In certain embodiments the adjuvant is
administered together with the antigen. In further embodiments the
adjuvant is administered prior to or posﬁhe administration of the antigen.
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5 A subject immunogenic composition will in some embodiments be
administered via mucosal administration. Mucosal administration includes
QUMipisiEasign to the respiratory tissue, e.g., by inhalation, n???)s@ﬁ)e(%omw
ocular drop, etc.; oral administration; anal or vaginal routes o0

administration, e.g., by suppositories; and the like. 10 In one aspect of
particular interest, the invention provides for a method for enhancing

iImmune responses to an antigenic.compound, comprising agministering to
G FARRIOGER GBSO A BRI G eSO C i, Far 1=
amtfgeniasedinais theadiprising tienjdkyeradledtic e antjpsirteadpiositiation of
I%ésorgee%f these embodiments, host is human. In other embodiments, the
host 8 hon-human animal (e.g., a non- 15 human primate, a rodent or
other non-human mammal, an avian species, etc.) In certain

eMBaAinE iSRG AL BuEiRAlids AdIIVANRATRISHRN SR RE dsad Keibe via
context of a vaccine. Optionally, the vaccine compasition contajns .

JBBRASH 2 PARHREHON o c PSSRl 2 SIBUHERHRRY 5}%“5&%4&?&8&&5@“"“ fo the
respiraiaryticige Livebgeittatiinansal a8sensararisepsas,; aligrgymanstration;
ARG diseanes, ( sRICE ImuBgelGEaMRaSin b
administered in an "effective amount g[f’la%lls, n amouht of a subject
immunogenic composition that is effective in a selected route of

aﬂﬂ&i{é%ﬁé’t@%f%ﬁkiﬁlhd@ﬂu&%s@%nm@@%ﬁ_rﬂmweo@m 19r s @MBcing
embodiments, 25 an immune response is elicited to ag#glenst(%ﬁduced by

DA BROPARE S0 rEa A#REH ORREYE HOTRISTRS, Bgpa host an
subjeetidpemeiRogpoitRanipositianda ¢ ffeetive genlicity af mfestigenanciopound
.to enr:cazdlls%gteﬁ?én Io fe(%;“c?endtladgda@ (Htfgnr’.cedo o%t%gﬁn %ﬁ%sgﬂﬂggg %@Bdiments,
irfféction, %y a Ba ogenic organism. or example, in some

eholtoisifments, abinvithetrembpdéhentiuBhechosiritun GgeriBleBhARdSRHols g dnton-
individpaliis.effacived roatanifeations diseasen whaiedeerlingan WO
2007/081288BCT/SG2006/000177 infectious disease, encompasses one

or more of reducing the number of pathogenic agents in the individual

(@m0 ceteficinfodirakingdheephiginglbstiterididoad, ceniponiiptheanurmbsedin the
protozgoa, reducing the number.of helmi IDdARgkaMs ts.
D D T A o
rétasction stassksvisiobndstaan GICERORISEP Y- i Yn feigsiie o gamitqarigary or
a g ansantgemeand he dikeduand-redyaisghai. undesired physiological
response to the infectious agent (e.g., fever, tissue edema, and the like).

The exact amount of a subject immunogenic composition required to
indyobjendiandid gatiancamsitinmivndmes perddr ey’ cHavticosabumihibatls, an
reSPanR A LNER O SHRIGSL 10 AbLeel, RRERUNIANJYE SRS rout of

age, weight, and general conditions subject, the severity of the

- disbaiséstinfiontiorslisit oAU OPT BIAERS HRIIG BERRSESBI e VBiRe fRebodiments,

PG ERpkNAG U RE S RRHR AAIIBIREANON, b fegil k@ cABrganism. In
appropriate amount may be determined by one of ordinary skill in Iheéirtt., ;
USHTRCOFRP PO FRSe e AR %ﬂ%&%ﬁ’fﬂ%@h‘in@gﬁ@é’lﬂg 18 eliective 1o
Folpwing aifdsival acdvrstratiabicsiebpectx fodione caid@one mdgeverasymptom
boosieEimmnzaions afeaaicly.spasedsin,some embodiments, seria

Ject Immunogenic composition are administered. In these
embodiments, the first dose of a subject immunogenic 20 composition
MaY:beanaisesult gi-AdipieHRde VassiRsrAienSee0nd HeRR0idmunogenic
subject immunogenic composition is administered to the individual after .
thePTHBATHARIN AR Bebrd ﬁ%%@Y&éwrﬁmaﬂﬂvfé%&o@ﬁ??‘fo‘?ﬁsrﬁ fLgatmg an
dose. The booster may be administered days, weeks or months after the
initial immunization, depending upon th%4patient's response and condition.
For example, the booster dose is administered from 25 about 2 days to
about 12 months after the initial dose, e.g., from about 2 days to about 7
days, from about 1 week to about 2 weeks, from about 2 weeks to about 4
weeks, from about 4 weeks 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, 30using, e.g., a
third forirth fifth <civth or ciritheedrient donce WO
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In certain embodiments the composition of the administered immunogenic
composition may vary between the original administration and the boost
gd!&r }3?1%‘?‘9” booster doses. By way of an example the oy (;UQJ;QO SR 00177
ministered may comprise a DNA vaccine while the booster dose IS In
the fonn of a recombinant protein vaccine. At least 15 one of the doses
administered as part of the overall protocol would comprise the PIKA
adjuvant. Whether an antibody response to an antigen has been i du

dntecions HepifcaPRARIRRAtESE i 978 £ R RS iR HamAsH PLEE &5’ enic
RgeRxamMmMandRmauaClogicaRRiagsays Rudhreduenzybaeiididdad, reducing the

|mm rbent assays ELI A), radioi y. "

Eﬁo & ?Fa%’bﬁeg 133 sﬁan%te%%ﬁﬁ%iéﬁqﬁod)um &y e
mmnmmm &%agfsc(@gs dirsasralizeltidins o aloiniested ipindraroneb olevel
JV éﬁoad%%? oGALO% 88 Q.06 a6 LG s SRcR Ah antiRagYeaP esfithiOkike);

a microbial antigen in a bodily fluid or other biolo aallcal sample, etg., the

ol PRdAREHO MR ORTISEPINTOLSA SR PSRAARA dB AP HERHEPS BB (o8- fover,

IgyHeRaSasRRASAdTIaY). 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.
9&1&zaageﬂmmnwwmmcemmmmgay@mﬁmermim@dqdﬂéﬁc@)fand/or

Céﬁﬁ!ﬁlng S lawing, Qg%@ﬁ?@ 'é@%%@%%nﬁn&m%ﬁ@h@é a2 Pom subject

Immunol. Methods 2 289 “Nomura et aI (200 ) tom try (5{?
z@wmwmmwsez@e@mw%w@eﬁ Hhecgiect
DiroRests bakhd ﬂlﬁéhﬁ@h&&z&&&w&ﬂﬁﬁﬂmﬁdemghmmdmﬁmmed the
assays e.g., use fde tably.labeled (e. Iuo ffy

%ﬂ?ﬁgﬁﬁ rriu% m(e}/fls? ts(genemé’ ggoélfll an g{kzm rlt%? ount

Resy He%ﬂsﬁﬁﬁgmtym ef alditkep @p@mhg@rgqmr%@g rg]q‘@ne expcnmen‘catlon
“%%l‘ &5‘%%& 55}?&&1199%1&'8%%%% &%&?Mﬁ%ﬁ‘%‘&'&@@ may receive

munospot (E POT) assays (see e. Hutchlngs et al. (1989) J.
|IPREGREFY IR 1 BeTuRiZafepERiaAly BPY(1983) J. Immunol.
Methods 65:109-121); and the like. As one non-limiting example of an

racellular cytqlcine assa W ole bI od| ula gqg]tl&) ang
rg“sﬁ%efaf nqga?n ent(ﬁies e.g., 3Snet3| tnél_l)‘}% r% hou?g%r on A
rrminem&ntefeldln ] |sha€ﬁje§’mh§>il@ﬁwﬁblﬁ®tﬁréinéc§éc tién Sehiecthésaygogenic

é gﬁi%ﬁexgz@rb':pégg ?&ﬁiY%g’aﬁﬁiﬁgsf%ée§e%UM1@b@@ %B&Qﬁldtﬁﬁe of a

to CD4 and to cytoldries such as TNF-a, IFN-y and |

atiRjef- gﬁ@eﬂ&gmce@a%&g&atm@ﬁ%ﬁ?%ﬁ“f B’éﬁ‘é‘ﬂ%@

1§a3rbaéﬂlgﬁxﬁdﬁo®gi@1&ypﬁtﬁlﬁmhb& eapobedietahmifisd mgranwomer may be
b%rs ere % jé_ﬁ?:qwn ) thethart mCHij dmﬂia?%ﬁ% Eﬁgf'@qﬁﬁg the

IC ySIS eo?starge? ells expressing t antlgen on t elr
smw'ﬁvwmearged cefidinenchipicorporice the beraistadec) abafiwisiskried from

relgane 1om arael eelsHRRNAG hARM A RE RS aRYADMENEax B aBout 7
51Cr-release assay; a lanthanide fluorescence-based ¢ 1?gtoly&s a ‘i Yf{?@%ﬁe%"’m

208 m@ns\zﬁféét&s?}ﬂ%@%? Hraseke o ARt SRTAHI ASPHe
Withoat SURieRt Poethng Dhiadtscirgnaab it wnekerpdnse onanicrabiiam about 6
patho en, a ethods o tre ing.or prey nting a
%?8@13“ nQSg]Eertlf& inc c{e inc vllglhgglsl%\l/ % ﬁia\% lien%%ggeé%tedm&hg&’ further
paﬂmgapimmbmuﬂgafnsﬁmrﬁwMﬁ@hh@&r@ﬁb@%@ﬁ?ﬁmﬁwﬁon
@ paihoggnic aEraotaAnia, o havs.eataRkbeen infected; and
individuals’who are at risk of becomlng infected with a pathogenic
microorganism, but who have not yet been infected. Suitable subjects
include infants, children, adolescents, and adults. WO -
2007/081288PCT/SG2006/000177 Subﬁécts suitable for treatment with a
subject method of inducing an immune response to a microbial pathogen,
and methods of treating or limiting an infection with a microbial pathogen,
include pediatric target population, e.g., individuals between about 1 year
of age and about 17 years of age, including infants (e.g., from about 1
month old 5 to about 1 year old); children (e.g., from about 1 year old to
about 12 years old); and adolescents (e.g., from about 13 years old to

about 17 years old). Subjects suitable for treatment with a subject method
nf indiicin an iIMMiiNne recenonee tn 2 microbhial nathooen and methnde nf

jvidual
(0]
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10 microbial pathogen, include neonates, e.g., an individual (e.g., a
human neonate) from one day to about 14 days old, e.g., from about 1

2 days old, from about two days to about 10 d % f
g&%ﬁ@f@%s to about 14 days old. In a particular embodirﬂ%%%?ét éﬁ’&/ﬁ%ﬁ‘w
subject is a human child about ten years or younger, 15 e.g., about five
years old or younger, and the immunogenic compositions are
administered at any one or more of the following times: two weeks, ane.
AROPRHEID FTBRRAR R IR RS RS AR SRR AR TP EY YOMPRS, iSRG g on of
MeRAEYE feeBihSorl CxmerithSyditnmeiih sdidnisontdsdds feanthssitb8eal, inta-
months, or 21 months after birth. or at 2 I
R B Sk oy o R MR SRR Y SiRo sy
aibediménts, (a subjeetimninieljsior CONTIRSSKRIPRIS Adrifristeie ol doses

| i,vﬁxjgii&%ké,@ 1heA0s ROgGLhTRseboNbAdeRISORPLL S ¥8atant.

re the individual receives a first dose at about 6 months of age, and
subsequent booster doses, e.g., 2-3 subsequent booster doses, at, e.g., 2

Ve ks 1ehaae AMeRrs Bt 3gBnatddiye athioingesPbel ndmindsticedavith either the
embogdiment, the subject is a human adult fro 1 aﬁxﬁ%g@r@? 1
ﬁﬁ?s 8?8.#1%81%83 ém glﬁr%rggtgf e gfé%c?%saﬁ%ﬁ}e(rzyy%uman adult o
frimseSAitaiGSoyedts tldp@8swd 75 years old, 75 to 85 years old or over 85
years old. 30 In some embodiments, a subject immunogenic composition
is administered to an individual shortly after contact (g.,%inshortly,after .
CMW@HW@Q%%@%B?MW% administered immunogenic composition
2007 /081 283R & | S 20R6{R08 i sRatioiliahdrtho fential mdimcéaivtiee booster
icrobial pathogen, for example, an individual who i NJ2NANELRr DNA
s %Sﬁé‘ctaé(? tha%/% AnSHrecton witha T r%ié% ei&%“é?ﬁ%@%ﬁ%o% eé}g%psle,ain
somaremidithehostsidseistinthefaonefic tormpusmb nRiSn iprEeretf loast
to.andpdivighal within:abutal haveruithiahe %}E&J&U WoMitinrplestR PIKA
hours, within 5 about 8 hours, within about 12 hours, within about 18
haisya@fithin about 24 hours, within-about 2 days, within about 4 days,
within about 7 days, within about 2 weeks, or within about one month after
contact with an individual who is known t el suspectad to have.an ;
in%%‘?%%rv@ﬂha%uﬁ?cyoﬁ?% %Ig'%(t)%eaﬁ. ' glsiz)%ée er%bodimentg, a subjgct mn -
inmmmbgénicoutitp dsitoninshamne; starberdoraseyadiVien s HRlSs InTBielesical

”‘%Xa?? SHAP %Qteegmﬂgéﬁ CREHRROSRHRHETRRIB)PatNogen Witthehthoassay
not they are showing symptoms of th% infectio% Sﬁﬁjﬁft% suj,ta%)til%fors savs: and
tr ke IR OP SRR AR ot R TBRIG A P IRt uNS TE8h ot B S
migtahialdpiathagers ang nethailsadbiredtivicpbinfieitinigyan imfaotioirevith & vivo
microhial patho include CDC T cell-deficient indiv oy : o

B e g Beeor I BMCE i anigen i
narbbdits BhilncttabObeicelyrmie cytedha serseed sseidin R gghluid, of an

ipdividual” refers to an individual having CDC T lymphocyte levels

25 NEERakiRd

30

and function(s) within the normal range in the 20 population, for humans,
typically 600 to 1500 CDC T lymphocytes per inm3 blood. CDC-deficient
ingivisials. iopudeinaividempisneio havethreatgsitediiniumeddefmiendiyidsal is
a primary immunogdeficiency. An acquired jmm %‘ijgs@‘é-ﬁ%@%ﬁ%%@ecél Hin
tegﬂap%ﬁérgegﬁ%fngefilélsé%yfééé%dgﬁ(gsagg%’cg'dgé’e %y radiation therapy, > °

Py, O
chEmoHelmpys25 Mebiupitalord fOPHDaimeht.witiatie W tRgds’ 6P knitraceliular
In ?tq(ﬂ?{% %E?a%dtﬁlég Héééc%ﬂadﬁ%allﬁ' YBf 'E‘ﬁ&ﬁWﬂ'@mﬁﬁ@&lge@ Eﬁﬁyﬁ_l@tﬁ&ﬁ (see,
at risk for becoming CD4' deficient %at-rlsk".lndlwq als{x. At-risk (a] %ﬂals 4
nelEdSBLE e TR h RIS TR T EFEA AN oo
than the general population of becoming CDC deficient, 30Individuals at
risk for becoming CDC deficient includ ,6but arc not limited to, individuals
at risk for MV infection due to sexual activity with HIV-infected WO
2007/081288PCT/SG2006/000177 individuals; intravenous drug users;
individuals who may have been exposed to HIV-infected blood, blood
products, or other HIV-contaminated body fluids; a baby who has passed
through the birth canal of an HIV-infected individual; babies who are being
nursed by HIV-infected mothers; and the like. 5 Subjects suitable for

treatment with the formulations and methods of the instant invention for
traatinAa allaroy inclhiide anv indinvzidiial who hae heean diaaonncad ac havina
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will be of assistance to the understanding of the present invention. These
examples are 25 described solely for purposes of illustration and are not
w;ﬁ%%stl%gmit the scope of the invention. Changes in forrnp%[}gs(mw000177
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. 30 WO 2007/081288PCT/SG2006/000177

ER:10nsiEss PornpkpTeet 2l (298M C e RS bk AR By fe3 1) MHC-

E)%ﬁ'ttﬁ@ eahanctMucnsal Admi)isialiaseobPidAtibgonikati ngyitinarescently
A

RS anti 5 Thi le d tes that i .
R O Bl MR A 7 O R A oW e L ootz (2002)
syaiemicieamuRed -26Sp dhisentten. ARAMISearen: BJ{s&tifineadiMutmibkagaa ot
Zaé?%&%ﬁ%&k%e%%ﬁ%ﬁ?%ﬁr&gﬂﬂ@iﬁ%ﬁlﬁi&ﬁgﬁmﬁspom assays (see,

ministration, e.g., both a mucosal and a systemic Immune r,e;g;,)nse are

etieitdiniohinast N8O d Musee{ et sty Bdips ardiraagansicshatd1983)
Welg, il ateshwith e compositian ahSARS antigas dusiithiifyl €Ample of an

dj t (a heter iti f PIKA | i tly ..

e e e A e o b
amtibotied Gngigemiafio2idanaaD48dl for debovibart imdreh IBeefkltinCAbis|edded to
Alﬁﬁa%%afc%%ﬂﬁg%é@k%%y%@mn&%iﬁf@ﬂ@%%&@&&/%#%@agﬁmyﬂ, using

booster administered after .a further two weeks. In week six a bloo

sHropreonily taRelschibRdion i SRR P SEIRKITA STl SpetitiedBNw fd T
bipod scrum was detected by ELISA. The mice were sacrificed, the lungs
were 20 extracted, dissected and washed to draw out the supernatant.

The resultant mucosal extract was tested for the presence of specific
SWiethEhe findigyssperifieSBtdel §n tabisia TBcellid CTials scRigose ds induced to
and 3) %WPAE”@&‘?JB% d?f&ﬁﬁﬁeedafeﬁﬂh&é&%ﬂ%'%%mgﬁmer of assays

composition ad’mmlstered y'intra- 25 peritoneal injection enhances the
sysmiEihphdrbien RO MR & BPAHETRS SReaRisd IR RY iidle g5 E"Ect
incexpragsiaaef aresificdgGrniibie blefade, Hovgy enditeceliwagwroincorporated a
observed i ct on the mucosal.immune actiyity as measured e
oo P O RS O A o i R i Bimcasuea.
pressen cegf P11 Caratetse issavurdgathrnidsnilyessemmenipansisriolysis assay; and
miicqaally- enhances the mucosal immune 30response 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_s_@@@uﬁimwm fRap@ABAE as measured by the presence of specific

IgA and.19G..in the blood serum.samples, Tahle A: A detecti £
B T AR Gt T TR et LU oL O ST B rosponse
immenizatidnelvitithegsoines! costbeisirg RRUNSr ailmsERbng whilEstigatixith a

at%?c%@lsﬁﬁﬂ%%ﬂ, GrouRs Afdiag-Eroms histoHRr arespi3vHIouPfhthogenic
Group 5 Group Groug? . . i .
microorganism; individuals who are susceptible to 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 adults.
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Administration SARS *Mug SARS "'Dug + PIKA 50ug SARS Igug +
PIK4100ug SARS 10ug + PIKA 250ug SARS *Mug + AI(OH)3 40ug

g,ti%%g%g%fBS 80ul Intra-peritoneal injection 0.122 0.130

L&Ay
0.100 Nasal drip 0.089 0.163 0.570 1.485 0.095 0.088 0087

Subjects suitable for treatment with a subject method of inducing an immune response
to a microbial pathogen, and methods of treating or limiting an infection with a
microbial pathogen, include pediatric target population, e.g., individuals between about
1 year of age and about 17 years of age, including infants (e.g., from about 1 month old
to about 1 year old); children (e.g., from about 1 year old to about 12 years old); and
adolescents (e.g., from about 13 years old to about 17 years old).

Subjects suitable for treatment with a subject method of inducing an immune response
to a microbial pathogen, and methods of treating or limiting an infection with a
microbial pathogen, include neonates, e.g., an individual (e.g., a human neonate) from
one day to about 14 days old, e.g., from about 1 day to about 2 days old, from about two
days to about 10 days old, or from about 10 days to about 14 days old.

In a particular embodiment, the subject is a human child about ten years or younger,
e.g., about five years ‘old or younger, and the immunogenic compositions are
administered at any one or more of the following times: two weeks, one month, 2
months, 3 months, 4 months, 5 months, 6 months, 7 months, 8§ months, 9 months, 10
months, 11 months, 12 months, 15 months, 18 months, or 21 months after birth, or at 2
years, 3 years, 4 years, 5 years, 6 years, 7 years, 8 years, 9 years, or 10 years of age. In
some embodiments, a subject immunogenic composition is administered fo an
individual in the age range of from about 6 months to about 6 years, where the
individual receives a first dose at about 6 months of age, and subsequent booster doses,

e.g., 2-3 subsequent booster doses, at, e.g., 2 years of age, 4 years of age, and 6 years of

. age.

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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Units: average optical density absorption 450nm Table B: EL1SA
detection of specific IgA antibody titers in murinc scrum (diluted 100x)

@j{)efoimgg j;zation with vaccines comprising PIKA or alum afgf G\%& 80177
inactivated SARS antigen SARS 10ug SARS10ug SARB g+ Route

of Administration SARS IOug RIBA 50ug PIKA 100ug Al(OH)340ug PIKA
IQOug PBS 80u Infra-peritoneal injection 0.171 0.183 0.235 0.186 0.129

0.104 Nasal drip 0.109 0.331 0.646 O._l%l 81'103 : e
an actual or potential source of the microbial pathogen, for example, an individual who

is known to have or suspected to have an infection with a microbial pathogen. For
example, in some embodiments, a subject immunogenic composition is administered to
an individual within about 1 hour, within about 2 hours, within about 5 hours, within
about 8 hours, within about 12 hours, within about 18 hours, within about 24 hours,
within about 2 days, within about 4 days, within about 7 days, within about 2 weeks, or
within about one month after contact with an individual who is known to have or

suspected to have an infection with a microbial pathogen.

In some embodiments, a subject immunogenic composition is administered to an
individual that is known or may be suspected of being a carrier or a microbial pathogen

whether or not they are showing symptoms of the infection.

- Subjects suitable for treatment with a subject method of inducing an immune response

to a microbial pathogen, and methods of treating or limiting an infection with a
microbial pathogen, include CD4" T cell-deficient individuals (“CD4"-deficient”
individuals), e.g., individuals who have lower than normal numbers of functional cD4*
T lymphocytes. As used herein, the term "normal individual" refers to an individual
having CD4™ T lymphocyte levels and function(s) within the normal range in the
population, for humans, typically 600 to 1500 CD4" T lymphocytes per mm® blood.
CD4 -deficient  individuals include individuals who have an acquired
immunodeficiency, or a primary immunodeficiency. An acquired immunodeficiency
may be a temporary CD4" deficiency, such as one caused by radiation therapy, or

. chemotherapy.

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
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0.106 Units: average optical density absorption 450mn Table C: ELISA
detection of specific IgG antibody titers in mu rine serum (diluted 1,000x)

afbe{ m}@%g'zation with vaccines comprising PIKA or alum and/or whole
inactivated SARS antigen Groups of mice Group 1 Group 2 8%13382@06/000177
Group 4 Group 5 Administration SARS bug SARS Thug + PIKA 250ug
SARS bug + Al(OH)3 40ug PIKA100ug PBS Nut Intra-peritoneal injection

1208. 2.157 1.938 0.097 0.094 Nasal drip 0.091 1.5740.092 0.098 0.096
individuals; intravenous drug users; individuals who may have been exposed to HIV-

infected blood, blood products, or other HIV-contaminated body fluids; a baby who has
passed through the birth canal of an HIV-infected individual; babies who are being
nursed by HIV-infected mothers; and the like. |

Subjects suitable for treatment with the formulations and methods of the instant
invention for treating allergy include any individual who has been diagnosed as having
an allergy. Subjects amenable to treatment using the methods and agents described
herein include individuals who are known to have allergic hypersensitivity to one or
more allergens. Subjects amenable to treatment include those who have any of the
above-mentioned allergic disorders. Also amenable to treatment are subjects that are at
risk of having an allergic reaction to one or more allergens. Also suitable are
individuals who failed treatment with one or more standard therapies for treating an

allergic disorder.
Subjects suitable for treatment include individuals living in industrialized nations;
individuals living developing countries; individuals living in rural areas; individuals

living in relatively isolated areas; and the like.

The target population for a subject immunogenic composition will vary, depending on

the microbial pathogen

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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Units: average optical density absorption 450nm WO
2007/081288PCT/SG2006/000177 Example 2: Mucosa' and Systemic

my&a?ﬁ?ﬂ%ponse Induced by the Administration of PIICA in combination
with an Influenza Antigen 5 This example demonstrates that an > c2006/000177

immunogenic substance comprising PEKA and an influenza antigen
induces a strong mucosal immune response at both local and remote sites
of administration i.e. at both the respiratory and intestinal mimosa!
dhepmpleses as well as a systemic immune response when administered

@Hﬁﬁzﬁ@)&-: I EMRiORHRS A RANYENEYge R VRE eiRatRei R dYa il @ Miucosal
R R N
Antigen Route of Immunization A 4 PIKA 100ug VAXIGRIP 4.5ug
nglﬁs'ég%asrgzlﬂg déﬁ&%&%@épﬂiﬁ‘-é}‘ﬂdﬂfﬁ%&%ﬁﬂ! Bl égﬂﬂs%)g%@nd a
SARS antigen induces a strong systemic immune response when administered by
peritoneal injection and a strong immune response both at local and remote sites of
administration, e.g., both a mucosal and a systemic immune response are elicited when

administered mucosally. .

Six groups of three balb/c mice were inoculated with a composition of SARS antigen
plus the PIKA adjuvant (a heterogeneous composition of PIKA molecules
predominantly within a weight range distribution of about 66kDa to 1,200kDa). The
amount of antigen and adjuvant used is described in tables A to C below. A repeat
inoculation was administered after two weeks and a further booster administered after a
further two weeks.

In week six a blood sample was taken and the presence of specific IgA and specific IgG
in the blood serum was detected by ELISA. The mice were sacrificed, the lungs were
extracted, dissected and washed to draw out the supernatant. The resultant mucosal

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
immunogenié 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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Intra-nasal D 3 PIKA100ug Intra-nasal E 3 Neutral Saline Solution

Intra-nasal 15 The influenza antigen used is an inactivated purified split

influenza vaccine VAXIGRIP from Sanofi Pasteur that is approved for

human use comprising, HIN1, 113N2 like strains and

b/Shanghai5/361/2002 strain. 20The samples of blood were collected

after day 35 and tested for the presence of a specific humeral immune
SYSSHYAIBRURE KSPPONTeApriertiere Badhfidaasanes of weeilcihe ngsieG in the
e m@%%g.e extracted, dissected and washed to draw out the

supernatant. The resultant mucosal extract was tested for the presence of

specific S-1gA in ELISA. The findings as presented in table E demonstrate
THehR PTE$IRAE AkRUGAN Hre dprasRodsRIC RS iaRerd NRIDISIRIAHe lung

mucosally enhances the inueosal immune response in the lungs as
suexaatantn(d el Grasaftsr drupuaia o AV e srics sepapriging SHKA or

alig/9RgrrRRRGnkdSAdeecismatiseacific S-1gA titers from murine

Iung supernatant after immunization.with.vaccines rnmpriqing VIKA_and/or
1 i 1 3 hf “B4f" nﬁWU'P ?‘vnlqr\ou})ts‘r Y] ,G,roup 7
_SARS 10dg + | SARS 10ug+ | SARS 10ug+. | SARS Quas | &= — [~
Adnfinlidiodt GroupasAdininisiration Fuﬁmo ug pruséIZ’gS Jg(oh)ﬂdglﬁ/\ Mdd @poug |  PBs sout
Intra-peritoneal injection|  0.122 0.130 0.129 0.229 0.142 0.084 0.100
Nasal drip 0.089 0.163 0.570 1.485 0.095 0.088 0.087

Units: average optical density absorption 450nm

Table B: ELISA detection of specific IgA antibody titers in murine serum (diluted
100x) after immunization with vaccines comprising PIKA or alum and/or whole

inactivated SARS antigen

SARS 10ug + | SARS 10ug + | SARS 10ug +
Route of Administration SARS 10ug PIKA 50ug PIKA 100ug | AI(OH);40ug | PIKA 100ug PBS 80ul
intra-peritoneal injection 0.171 0.183 0.205 0.186 0.128 0.104
Nasal drip 0.109 0.331 0.646 0.121 0.103 0.106

Units: average optical density absorption 450nm

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
SARS 10ug + | SARS 10ug +
Administration SARS 10ug PIKA 250ug | AI(OH)3 40ug | PIKA 100ug PBS 80ul
intra-peritoneal injection 1.208 2157 1.938 0.097 0.094
Nasal drip 0.091 1.574 0.092 0.098 0.096

Units: average optical density absorption 450nm
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Flu 4.5ug+ 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:
ical density absorption 405nm, NS: Neutral saline solution

%?t%? Woé%g?cindings as presented in table F (Figure 5) demdnstratas hatt”?

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-1gA in the mucosa] surfaces of the intestine. \NO

2(ExARg1e 88P OVIS6s20 064D 0B stéuhizbldrhmilel SRdptagioriadedcifiey the

S uliERJiT PRSI eSS SHRE AP AL nigaten with

vaccines comprising and/or inactivated split influenza §nﬁgen

Groups of mice Group 1 Group 2 Group 3 Group 4 Group 5

This example demonstrates that an immunogenic substance comprising PIKA and an

influenza antigen induces a strong mucosal immune response at both local and remote
sites of administration i.e. at both the respiratory and intestinal mucosal membranes as

well as a systemic immune response when administered mucosally.

Five groups of balb/c mice were vaccinated on day 0 and day 20 with compositions as
described in table D.

Table II: Vaccine Composition and Administration Route

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 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, H3NZ 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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Administration Flu 4.5ug Flu 4.5ug + P1KA 100ug Flu 4.5ug+ Alum
10Dug PIKA100ug NS Subcutaneous Injection 0.133 0.190 0.137 0.144
0.124 Nasal drip 0.123 0.741 0.150 0.140 0.142 Units: average optical
density absorption 405nm In addition, the findings presented below
demonstrates that presence of PIKA in the immunogenic composition
administered mucosally enhances the systemic immune 10 response as

Thfe dRisredVBiF RS ABR of sPEElfie 146 [Bledes piEHEne) arere extracted,
d5ResifiE dad (haklg b Figwreul) it RIGRISRIMM SRNPESItant BRIBSL extract was

EL1SA detection of specific_IgG titers from marine blood serum after
tepES A FALIMS RERRTHRIPYSRSHES S Smptisid PMCA and/or inactivated split

influenza antigen Groups of mice Group 1

The findings as presented in table E demonstrate that the presence of PIKA in the
immunogenic composition administered mucosally enhances the mucosal immune
response in the lungs as measured by the expression of specific S-IgA in the mucosal

surfaces of the lungs.

Table E: ELISA detection of specific S-IgA titers from murine lung supernatant
after immunization with vaccines comprising PIKA and/or inactivated split

influenza antigen

Groups of mice| Group 1 Group 2 Group 3 Group 4 Group 5
; Flu 4.5ug + | Fiu 4.5ug+
Administration Flu 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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Group 2 Group 3 Group 4 Group 5 Administration Flu 4.5ug Flu 4.5ug +
PIKA 100ug Flu 4.5ug+ Alum 100ug P1KA 100ug N Subcutaneous

WULRHI90s 1839 2.804 2.371 0.087 0.089 Nasal drip 0.146 2. g&%&}é}%
0.095 0.092 Units: average optical density absorption 405nrn 20 W /000177
2007/081288PCT/SG2006/000177

Table F — ELISA detection of specific S-IgA titers from murine intestine
supernatant after immunization with vaccines 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 0.133 0.190 0.137 0.144 0.124
5 Nasal drip 0.123 0.741 0.150 0.140 0.142

Units: average optical density absorption 405nm
In addition, the findings presented below demonstrates that presence of PIKA in the
immunogenic composition administered mucosally enhances the systemic immune

10 response as measured by the expression of specific IgG (Table G, Figure 6) and specific
IgA (Table H, Figure 7) in blood serum samples.

.Table G — ELISA detection of specific IgG titers from murine blood serum after

15  immunization with vaccines comprising PIKA and/or inactivated split influenza

antigen
Groups of mice| Group 1 Group 2 Group 3 Group 4 Group 5
Fiu 4.5ug + | Flu 4.5ug+
Administration Fiu 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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Table 11- ELISA detection of specific IgA titers from marine blood serum
after immunization with vaccines comprising PIKA and/or inactivated split

influenza antigen Groups of mice Group 1 Group 2 Group

3 Group 4
B8 dhinistration Flu 4.5ug Flu 4,5ug + PIKA 100ug ﬁg’gﬁé&é/oomw
Alum 100ug PIKA 100ug NS Stutansous injection 0.096 0,112 0.102

0.147 0.104 Nasal drip 0.122 0.242 0.096 0.119 0.099
Table H ~ ELISA detection of specific IgA titers from murine blood serum after
immunization with vaccines comprising PIXA and/or inactivated split influenza

antigen

Groups of micel Group 1 _Group 2 Group 3 Giroup 4 Group 5§
Flu 4.5ug + | Flu 4.5ug+ ‘
Administration Flu 4.5ug | PIKA 100ug | Alum 100ug | PIKA 100ug NS
Subcutaneous injection 0.096 0.112 0102 . 0.147 0.104
5 Nasal drip 0.122 - 0.242 0.096 0.119 0.099

Units: average optical density absorption 405nm

A suspénsion of spleen cells was prepared and a sample of the cell suspension from
each mouse was put into 6-12 wells of the ELISPOT plate and cultured, Eacﬁ well of
10 the ELISPOT plate contained 200ul of splenocyte suspension, equivalent to
approximately 2.5 x10° cells/well, For each mouse’s sample of cultured splenocytes,
half of wells containing the splenocytes were incubated with culture medium and the
other half of wells were stimulated using the influenza antigen. Flates are incubated at
37°C for 20 hours in environmentally controlled conditions priog to final preparation

15  andreading using a standafd ELISPOT plate reader.
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
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Units: average optical density absorption 405nm A suspension of spleen
cells was prepared and a sample of the cell suspension from each mouse
9:6-12 wells of the ELISPOT plate and cultured, I
§hd%|7léLI£SPOT plate contained 200ul of splenocyte suspe%s?cr)gn&%&&mw
equwalent to approximately 2.5 x105 cells/well, For each mouse's sample
of cultured splenocytes, half of wells containing the splenecytes were
incubated with culture medium ar&g the other h If of wells w S'[I liﬁi
uERetHe AER R g els e FARHES L SRAPAH ?5 é‘e after
eimaioninsidallyitio Fild hesh domditiariy prédrsidifi nsllpeepeaatigenl S5and
reading using a standard FIT JSPOT plate reader. Table | below (see also
Figure 8) presents the results for the number of cells per well producing
IL-2. The administratign of the immunogeniq substancg comprising FIKA

nd the influenza anti erbyg‘;a'&obse&\{g‘gptg ndlé‘q 3'SIC E@g&gly ighj%up 5
.LCIID dS IM 4:] V\ﬁ“‘ld- I-\ UI. ﬁ I ill iUUI IZd
aﬂUQ\%@L%@# This is Ingigateg mha@?lﬁygmwﬁ‘% GRndueep a Tns

cettmediated TmMMUNe[response £

PG 2006001 12 Taéfp LIENSBOT Hete@flon of murite |
plﬁanﬁwstes producing IL-2 after {mmuaedzatipn with PIICA and/or
inactivated-sptitmfftuenzaantigen Groups of mlce Group IGroup 2 Group
3 Bitsupvaraeeoup ofadinpredrais e e St HI0 4BerpwyPLKA 100ug Flu
4.5ug+ Alum 100ug PIKA1 Mug NS Subcutaneous injection

)

Example 3: Mucosal and Systemic Immune Response Induced by the

Administration of PIKA in combination with an Influenza Antigen

This example demonstrates that an immunogenic substance comprising PIKA and an
influenza antigen induces a strong antigen specific mucosal and systemic humoral
immune response and T cell immune response after their administration to the mucosal

surface.

Five groups of balb/c mice (three per 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 wuse comprising, HINI, H3N2 like 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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49 327 65 20 10 Nasal drip 262  5Units: average no. of cells producing
11-2 per 2.5 x 105 splenocytes Example 3: Mucosal and Systemic

my&g gﬁﬁponse Induced by the Administration of PIRA inp%%r/ggizrg’%&%”_,
with an ?n uenza Antigen 10 This example demonstrates that ari
immunogenic substance comprising PIKA and an influenza antigen

induces a strong antigen specific mucosal and systemic Immoral immune
response and T cell immune response after their administration to the ,
riedEi g piaucsestehve BiEpdBemat)drmersitfi Ry dhe RIEI el KA in
i RiEeshem IRt gy dit At deayrad miltb el pakiiess e descdiiethinune
the tables b%mﬁ/. The influenz% %nt' en used.is al is,nag}ﬁ/age_g Rurifi&% %P"ctos |
iffiEROASE VACRINE & AX ERIB fom SAhOTPPASEUY that 1S Sppréved for  ooon
hsurfacesisBtioohmgisifige HoNuniEENe kb Si(QIHS: and antigen intra-nasally did not
b@&ﬁ%@g%éé%@&é?f%%ﬁt{me@ul&%x%@%@m&@wd were collected 14
days after the third iImmunization and tested for the presence of a specific
scrum IgG with ELISA. The mice were sacrificed 14 days after the third

IMARIBIZations Agldbasnosit Pra st s Aow tra Lilinsiatadicgasiathiting) after
washed to draw gut the supernatant, Th ulta rnatant was tested ..
FAPRRHRUSR LN SHUR SRR g (A B AlCOLDR SR wadror spic
20804403 EBBAEHSBG2006/000177 The findings as presented in table J
(Figure 9) demonstrate flint the presence of PIKA in the immunogenic

composition administered rrucmally Pnh;gln{opqr e naucosal immune

résponse i, g, NGRa% MeaFhbaipY [thRusRbEE SSI PRSP EGifiaSr BN
the.mlGasa.skifaces gf the lungs, Thj imnygnization yygh AL(OHK3 and

aptigen-intra-nasatydid-not5 illdé,u,c A4 #‘S“Wl
suUrfa alodf“?ung Tahld¥ 1 isa d%ectibn n?‘qlnpr* fic & gA inllung-

sqﬁg{gg%g@ggﬁgﬂqm%ﬁtgwnmunization with vaccines comprising
PIKA or M(OH)3 adjuvant and/or splitinactivated influenza 10 Mice

groups Flu4.0ug Flu4.0ug.
The findings as presented in table K (Figure 10) demonstrate that the presence of PIKA

in the immunogenic coniposition administered mucosally enhances the mucosal
immune response in the intestine as measured by the expression of specific S-IgA. in the
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+ Flud.Oug+
Mice groups Fiud.0ug - PIKA100ug Alum100ug PIKA100ug Injectable Water
Sub-cutaneous injection 01 0.14 0.1 0.09 0.09
Intra-nasat drip 0.25 0.84 022 0.12 0.14

Units: average optical density value
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INKA100ug F1u4.0tig+ AlumlOOug PIKA100Oug Injectable Water
Subcutaneous injection 0.08 0.09 0.08 0.08 0.08 Infra-nasal drip 0.59 2.06

5 0,08 Units: average optical density value The findings as
Ml 5o

In table K (Figure 10) demonstrate that the presen
15 in the immunogenic composition administered mucosally enhances the
mucosal immune response in the intestine as measured by the expression
of specific S-IgA in the mucosa' surfaces of the intestine_ The

abanspensionelerlsen sebHYAwsRaRth ardintsmataIRf dfg fet ifrmersion from

PERGLELRR:O B -jaf it Ewens esahe miasPaT iliasting. dkdaledsh RielSH the

detection of specific.S-|gA in.intesti 32x dilution) after .
TR R N O RE AR G TR AR CR B Ao ARy ek apetes

SpIit ieCtivditeeéiifluBoz asehtigensiiceagmieps Fligligpihody®ugalf of wells
RIKAHIPYS 8 HAQGE AP0V RI A QUG e medinm and the other half of
wells were stimulated using the influenza antigen. Plates are incubated at 37°C, 5%
CO, for 20 hours prior to final preparation and reading using a standard ELISPOT plate

reader.

Table L below (see also Figure 11) presents the results for the number of cells per 1.0 x
10° splenocyte producing interferon-y. The administration of the immunogenic
substance comprising PIKA and the influenza antigen was observed to induce a
significantly higher level of intefferon-y producing cells as compared with PIKA or the

influenza antigen alone.

Table L — ELISPOT detection of murine splenocytes producing interferon-y after

immunization with PIKA and/or inactivated split influenza antigen

Flu4.0ug+ Fiud.0ug+ Injectable
Fiu4.0ug | PIKA100ug | A{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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Injectable Water Subcutaneous Injection 0.1 0.14 0.1 0.09 0.09 intra-nasal
drip 0.25 0.84 0.22 0.12 0.14 25Units: average optical density value WO
2007/081288PCT/8C2006/000177 A suspension of spleen cells was
VP98 rEEEYd a sample of the cell suspension from each m&GISEAEIP177
into 6 wells of the ELISPOT plate and cultured, each well of the ELISPOT
plate contained 200ul of splenocyte suspension, equivalent to
approximately 3.0 x105 cells/well. For each mouse's sample of cultured
spleribgyke Nialf GIASHOS cltietinngpthespiencpldeomdee prodbeirar] With after

cu't%mm&ﬁ%m%m@b%wﬂmﬁﬁe%

influenza antigen. Plates are incubated at 3
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to final preparation and reading using a standard ELISPOT plate reader.
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produgiing: MéeBiRsan: yradiring o pization Witkpkddécheand/or inactivated
split influenza antigen F1lu4:.0ug FlutOug+ PIKA100Oug F1u4.0ug+

A0

10

H)3100ug PIKA100u

Injectable Water

The ability of PIKA to induce.an amplified production of interferon-y and IL-2 by

splenocytes indicates that the immunization of antigen with PIKA intra-nasally and by

subcutaneous injection induces a strong T cell mediated immune response.

Immunization with AI(OH); and antigen intra-nasally does not promote T cell response

than just antigen alone.,

However, the addition of AI(OH); to the antigen does not promote an enhanced T cell

immune response ‘when administered intra-nasally or by subcutaneous injection.
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Nasal drip 504 193 36 107 48 Subcu anous injection 700 1,068 566 28
Units: No. of cells producing interferon-y per 1.0 x 100 splenocytes 20

ow (see also Figure 12) presents the results for

Vg(gl?égp}}a{%%% x 106 splenocyte producing IL-2. The admlnlst#zg?on 0 tﬁm&’”

immunogenic substance comprising PIKA and the influenza antigen was
observed to induce a significantly higher level of T1-r2 producing cells as
compared with PEKA or the influenza antigen 25alone. WO
2007/081288PCT/SG2006/000177 Table M - ELISPOT detection of
nilizaBvVESlenocytes producing IL.2 after* immunization with PIKA and/or
inactivated split influenza antigen Mice Group F1u4.0ug F1u4.0ug+
pIKA100ug Flu4-Oug+ Ai(oF)rwoug PIKA100ug Injectable Water Nasall
dhg&gmugxggegwomposmon compnsmg (a) a polynucleotide adjuvant comprising:

5 apolyriboinosinic-polyribocytidylic acid (PIC), at least one antibiotic, and at least one

MCSLLP

positive ion; and (b) at least one antigen; wherein the composition is formulated for

mucosal administration.

2. The immunogenic composition according to claim 1, wherein the composition
10 comprises polynucleotide adjuvant composition molecules heterogeneous for molecular

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

3. The immunogenic composition according to claim 1 or claim 2, wherein the
composition comprises polynucleotide adjuvant composition molecules heterogeneous

15 for molecular weight, wherein the molecular weight is from about 66,000 to 1,200,000
Daltons.

4. The immunogenic composition according to any one of claims 1 to 3, wherein the
composition comprises polynucleotide adjuvant composition molecules heterogeneous

20 for molecular weight, wherein the molecular weight is at least 150,000 Daltons.

5. The immunogenic composition according to any one of claims 1 to 4, the

immunogenic composition further comprising at least one immunomodulator.

25 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
30 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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10 7 Subcutanous Injection 687 663 406 8 17 Units: No. of cells
producing 11-2 per 1.0 x 10 splenocytes 5 The ability of PIKA to induce
an amplified production of interferon-y and IL-2 by splenocytes indicates
that the immunization of antigen with PIKA intra-nasally and by
subcutaneous injection induces a strong T cell mediated immune
regponse. Immunization with AI(OH)3 and antigen intra-nasally does not

SHIIMTENST cdikissperssaLoHmpsEoaatigasialonelt Hepayes, tiprarditighalants,

aQbAHEOHIIIR, 6211980 HoesiNOlRERROE A ERNaDAEd TiaY IMMUBEpsules,
response when administered intra-nasally or by subcutaneous injection.

PRI YER0BIEOSIIPEEIET/SG2006/000177 CLAIMS 1. An immunogenic
composition comprising: (a) a polynucleotide adjuvant comprising: 5 a
polyriboinosinic-polyribocytidylic acid (PIC), at least one antibiotic, and at

8|ckhg BREWREEVE RIMBPRANY) 2e9eking He antiRjsho el the7, wherein at least

ofeTP@sItAIs o tRHEH SRMHEIRAhAFFHRIRIasAPosi ton 8 reeze-dried.
immunogenic composition according to claim 1, wherein the composition
10 comprises polynucleotide adjuvant composition molecules

9hqﬁ%qgﬁ&&%§%ﬁ% maipeulasyslgbldmbare i e OQIECHBRWRIGNR Sdlferein th
least 66,000 Daltons, i Q Sh ;Swherein the

' ( 5, 3. The immunogenic composition according to .
IBRTFROEERE| FRTPONHE e tIREBBHRISHioPY coNmatdE paRAiticidehuery, vaginal
JeRIYANL LOMRISILAN salaeH|Rs NYeReRNS USSP JPRIRAMEE IOty topical

wherein the molecular weight is from about 66,000 to 1,200,000 Daltons.
dalivers. ipslanegbriey SHpBEFERACSHERG to any one of claims 1 to 3,
wherein the composition comprises polynucleotide adjuvant composition

molecules heterogeneous 20for molecular weight, wherein the molecular .
IQreight i@ 18a8ETS OBDIHIECCEIHRS ihAnheBeME e8isosifery for use in
cAREREHIRAHE Ax At ahalalnRRd da 4pliR dMAMBOSRNGEOMRAsHIOResponse of a
further comprising at least one immunomodulator. 25 6. The immunogenic
h86'?nposition according to any one of claims 1 to 5, wherein the

immunogenic composition further comprises at least one agent that

enhances mucosa’' absorption. 7. The immunogenic composition

ldcchitfinGto Ry BHE BIo&aN  is 10MBRSSiMBreift tHB S HHUHogeRIeTised in the
GRIMBOSHON QnheATiHY AR EAMBTS e jb iR MIRHAOYEBIC MRS SHRAration of

a medicament for enhancing the mucosal immunogenic response and/or systemic

MCSLLP

immune 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

amedicament 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
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is in the form of a liquid, liquid solution, liquid drops, a solid, capsules,

emulsions, M CS LLP suspensions, elixirs, creams, suppositories, gels,

soft capsules, sprays, inhalants, aerosols, tablets, coated tablets, pill, MCSLLP
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 o okﬁhe cguvant composition or the .
TR RO ARIBE 1iSAT S B e TR SR AR ovula delvery o

campakitioal debeeding to any one of claims | to 8, wherein the

immunogenic composition is administered by inhalation, rectal delivery,

vaginal delivery, nasal delivery, oral delivery, pulmonary delivery,
opithBEhmicseletiverying picalydetiverdyclatutat dedivdrywdieteam ske sl has an infectious
dejj e imm nic,composition according tg.any one. of
R SR B 28 fume response
andronssybeapaibdgeumonesiesponisdeofiausobteasd.. Use of the immunogenic
composition, or the adjuvant comprised in the immunogenic composition,
according to any one of claims | to 10 in the preparation of a medicament

fol @rh&riciemthising dosahimmegrige nimpspionseaadlorgsisamione of claims 1 to
immpune 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

a‘iﬁ,@'&e‘?&%@?@ﬁx%ﬁ? é&%é'i’g%g‘&%gﬁﬂi&ﬁ%@e‘?ﬂéi&&ﬂnﬁaé‘ﬁ?ﬁﬁg%lg&f’dﬁ’%ytqrany one of

one of claims™ to 10 in th aration of a'medicament for inducing-a
cellatnediated dnhaelrdbpolee o syen arhalers toe dddtnding tbeaimymunogenic
0Q‘Srﬁfaﬁﬂlﬁ%}?tﬂﬁé’rﬁﬁcéﬁgﬁs@ﬁ@? medicament is administered by

inhalation, rectal delivery, vaginal delivery, nasal delivery, oral MCSLLP

delivery, pulmonary delivery, ophthalmic delivery, topical delivery, ocular
I9R/aQrUaBsRmIAA G Bk of UalhE HPRACAMRGIVAUIPR Bluman.

claims 11 to 14, wherFein the host has an infectious disease and by

administering the antigenic compound elicits an immune response against
theypaghogen.caysing thednfestious disaaser 6 £ hGRMRASNINS a non-human
immunogenic composition according to any one of claims 1to 10. 17. A
dém@a)-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. The use

according to any one of claims 11 to 15, wherein the host is human. 19.

The use according to any one of claims 11 to 15, wherein the host is a
non-human
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