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WO 2007/081287PCUSG2006/000176 1 IMMUNOGENIC SUBSTANCES
COMPRISING A POLYINOSINIC ACID - POLYCYTIDILIC ACID BASED
‘MW%‘H% FIELD OF INVENTION The invention generally t0
Immunogenic compositions and methods of their use. More égje%c}%%gﬂ?/mm%
the invention relates to an immunogenic composition comprising a
polynucleotide adjuvant in combination With one or more antigenic

s e e respqQnse in a
RSN D RUANTIEN, ORI A e Lps e
b&HEP ecMOBNENITIPECHE MOGRDTRA SEDshBMEVAINTNity

encompasses various cells and mechanisms such as phagocytosis (the

15 engqulfing of foreign particles or antigens) by macrophages or

g@ﬁﬁ&;@fﬁ ANiller (NK) cell activity, among others.

Nonspecific immunity relies on mechanisms less evolutionarily advanced

aﬁg does not display the acquired nature of specificity and memory, which

a

EREHI S BT KL B S R Al ROmRgsians. apdenatiods of their use,
differenpesibeliveén spenificrandsranepacifieiiniesit AepaselRIARising =
agg T &%Qo% 3533"3%%9’- TQesg.celIs pre%ominantly acquire their
reSponsiveness aftar achvatiBRITRS ¥HEIRS Shthars st #rie substances to be
nieeshtndbivis disedispipscifie monpir thspeveninaf Huttire exposure to that
specific antigen. As a result, vaccination (involving specificity and
memory) is an effective protocol to protect against harmful pathogens.

Zgégﬂg VENROF #9Nvhich display specific receptors on
their cell surface for a given antigen, produce specific immunity. The
Sﬁ%‘:iﬁc immune system ma){)‘j,r&espond to different antigens in two ways: 1)
h

ORISR T ALY o et pracidicendcronspesifiatenmamity. Nonspecific
phadttetion ef-anipaadies.efisimnuang ohlinscRigss anchhelPehls6elSsis (the
(%Irledﬂ{ymap ly TI2), a dlzs) cell-mediated immunity, which 30generally
involves cefée}ﬁ%la?fi{r}]%ecy?git%}ag@?ﬁ HPRECIRBRAGSS PE LT aMHEGYRSo AR matural
Vi 2 (B K/DS1L8TROT /3G0CHMeA0NHG Dettis Anenalse, ruel/ed Methgnisms less
g lon. S e.q.. antigen presenting, cells and. Thicells).
Irﬁ%%%%%%f%%%%é% %?;aa%% g?l)téi %ﬁsgreyeF%cﬁ\cl%ugg%cflﬁggen pecificity and
SRRy ERICE ifel rsemriers rhbiimeskspafificafierifan dheynthetiespoatao e key
haiveReeR Wearkta :}&g@éﬁ}@éﬂ@ H&i@%@cﬁﬁdlﬁ}mt&g&@gg%n i %d'e(gy'l“ cell

Purified, sub-unit and synthesized antigens demoristrate increased sa

GRS G RIG AR aRaYiS Bisdrrementinoteafiia activation with
idesgifithtionifaifeatieadimeninEhis Braefesiveadiiyantis event of future
|ré§:{r%félsm%/ t%gtes%e ial c?mpo%ggrr:t of mo_dem vaccines. Adjuvants are
ganerally compotmas SHEMES WwhEh Gt tarsiralian dirxekiden temileity and
imemvundtion afithtior givendqrioptorthegaiminisiatianahthrantigen)
enhances and/or modifies the immune response to that particular antigen.
Exemplary adjuvants that have been used to enhance an immune

respemss.ifchudel 1smathedston shimicismdsy(stegdieralbpratesteché asll surface
" . qil-in- r ' (G unRd's adjuvant (CFA) is a
A"l Qn‘ﬁ’?éﬁ’& ! M@@ﬁ %@Qﬁ&ea%ﬁne'!gxmi%é%ﬁé Hglmun% sysﬂam may

oil-in-water emulsion containing dried, obacterium

tifserRdidsis et e e pbhifvasaTaisd fiommiesabarkdbfteiuitajaunity, which

Sageaas, dhe @%Y@Mxﬁ&ﬁi&’(?m&%%‘ﬁ KRAYSR:ES QWIS TRFRRNimntigen
e containing =methylated CpG

gggtl?’e ic oligo%%ox&ucleoti : . ' ‘
uchEifies), SO MBREHIBLIRON | Tite: AzpdiP)) adhvesdivth gremunity, which
lipopoliisacebhrsd ofeialmanelia: rajanssria RaaBRe dsREIEMES) (Usthalivh other
made up of biodegradable materials such as phospholipids) and
biodegradable polymer microspheTes (made from a variety of polymers

such as, polyphosphazene and polyanhydrides). The adjuvant properties

of these compounds have been evaluated with each adjuvant showing
advantages and 25disadvantages. Polynucleotide complexes have been
investigated for their various applications including acting as adjuvants.
Double-stranded RNAs (dsRNAS) are very potent biologic modifiers that

can exert a profound influence on cells at nanonaolar 30concentrations.

The modulating effects of dsRNA include a broad spectrum of actions at

the molecular and cellular levels. WO 2007/081287PC1'/SG2006/000176

2 At the moleciilar levvel deRNAc ~ran alicit hinlaaical effacte crich ac
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Chinese Patent No. 93105862.7 provides for the use of the general
composition of Poly I:C, kanamycin and calcium (PICKCa) as an adjuvant

wo yaggine for human and 30 mammalian application. HowgyefskiBos 000176
found that that the form of PICKCa originally WO
2007/081287PCT/SG2006/000176 4 icéentified does not provide the
optimal efficacy/safety profile for usc as an adjuvant and also induces
anaceepiable adyares.siis efiecisunder cedancondiions,  Thee, wrecenting
-present invention provides ﬁove?lmmunogenlc composi ona fRacexmibit
reibrevéd Bttty and efficacy profiles; and methods of use of such
compositions. Subject immunogenic compositions include a
polynucleotide adjuvant and an antigen. LITERATURE 10The following
rafdbeneesinval Barsiintsre sefapandonmue Afteckive pagsines, 1peyy dipgogies,

%@Kﬁain%%&@&dﬂt&ﬁﬁem&%@,%hé&%%%%&% 3&3Reddimprove
Patent 4,349,538 U.S. Patent 4,024,241 U.S. Patent 3,952,097 Houston

Sregalive ene ARG RAARFSRS 3490 Pratise SeRvmhtheythesized antigens
Achesmines e didaakicmies) anrdiBiopkysicalReteriebiG emtnnisaieASne driver

31:949-45, 1985 Ljn, et al.. A new immunostimulatory complex . .
B S o Pl S i e O S Bt T gy e
£3¢En86l7 <b8pdBa3 ChineskiRatecti®S1 07862vARS Gueptaderilietalnpounds, that
Adjuyv >e between. toxic d adjuvanticity,.Vacci :
D el 3R 068 A AR R A AR T 3 W picr 0 e
RéaysidmtioB o 4R AizmincniosrSatd/on medifpt dht661R68 - 1E8Fanse to that
Q30iSeLat. No. 6,008,200 Ellouz et al., Biochem. & Biophy. Res.
omm., 59:1317, 1974 WO 2007/081287PCT/SG2006/000176 5 U.S.
Pat. 4,094,971 U.S. Pat. 4,101,536 U.S. Pat. 4,153,684 U.S. Pat.
LiR3vpldd adihvartaithB23:858een bh&l FRlertha#:é A85immhe 1BPbnse include

4,185,089 U.S. Pat. 4,082,7 U.S, Pat4,369,178 10 U.S. Pat.
TR, compywdp L B R Tepe o 4 ABKTL g0l Hyiaicp ggulsions

@bt EBSFreudeveditenaas (A Davalopinenisier Yacdines ceaitetnbyiried, heat-
YS! ghlsowniersity Park dRnressaBaliyosg, Md, HatwdP?Bm the bak of

Quillaja Saponoria, the adjuvant active component known as Quile A), CpG ODN

(synthetic oligodeoxynucleotide containing unmethylated CpG dinucleotides),
monophosphoryl Iipid A (MPL) derived from the lipopolysaccharide of Salmonella
minnesota Re595, Liposomes (usually made up of biodegradable materials such as
phospholipids) and biodegradable polymer microspheres (made from a variety of
polymers such as, polyphosphazene and polyanhydrides). The adjuvant properties of
these compounds have been evaluated with each adjuvant showing advantages and

disadvantages.

Polynucleotide complexes have been investigated for their various applications
including acting as adjuvants. Double-stranded RNAs (dsRNAs) are very potent
biologic modifiers that can exert a profound influence on cells at nanomolar
concentrations. The modulating effects of dsSRNA include a broad spectrum of actions at

the molecular and cellular levels.
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Klein, J., et al., immunology (2nd), Blackwell Science Inc., Boston (1997)

Gupa R.K. and Siber G.R., Adjuvants for human vaccines - current status,
wRyokieasand future prospects. Vaccine, 13 (14): 1263-12761,&3? 2 006/000176

Richard T Kenney et al. Meeting Report - 2[err] meeting on nove

adjuvants currently 20in / close to humajn clinical testing, Vaccine 20

2155-2163, 2002 Laboratory Techniques in Rabies Edited by F X Meslin,

M M Kaplan, H Koprowski 4ill , 1996, Edition ISBN 924 1544 1

SITMIVIAR_Y OF E INVENTION _ 25 in general, the present invention

relates to novel immunogenic compositions comiising a polynucleotide

adjuvant composition together with an immunogenic or antigenic

substance, and methods of use in eliciting an immune response. 6 least

S EHRBIGE AR Ry St deROAsherp sliritdiRiAgisAeiBica seetsppindenistipesynthesis,

ulizkeiontbe moreRaskies, isntarbetadede foI SHSIRIPAHIRIP aR8cen and inhibition of

administration. . The immunogenic composition according to the invention
N T G
reremvgiigowsifogamolgc ubaionighis beveiidbth e protRm s WRISRES Bhmunity,

e 000 Paltons. BRIEE DES CRIPLION.OF THE. DRAWINGS .
fgggﬁ% 1 -OELIg%igF %Fg%tionmé?urﬁlﬁtﬁne asnf)jlengﬁ %téoﬁro cini‘fmv1ra1 state.
ieREIoRofdfardneiasizatfodsRithvabeinbeeoodipeisieg. PIKA @aeier 4,124,702
HBsAmadmFigns 2 EHSPRT Aeteionof fytine spienacyte

producing IL-2 after immunization with vaccines compnsmé)]f-’fﬁil%oc?/&}l living

ERLRG SN U-S Figisrt 3206,0%Pdsrlaetd dhisntlet antitodsothspetsbyoraniridgrvant
spleneryies FHehbaierRENIZalienNiaNRCEINgs CamisRg RIKA IRk or o

HBs g ad Fig;ure 4 - ELISA detection of specific IgG titers from murine
SITORI YR 05 SRS R B At VAR Sss BUh i mpnic acid
aoiortidEsAgaidoly-Eidyadarbdd SRT ARG o6 HpIIeSRIBHREY REuvant

sy HISAQIT ethgiine obmine
RS R R

ELISPOT detection of murine spienocytes producing IL-2 after

RTIYEAO N, Wit 9'm§§-gog2%is' IKA and/or inactivated spli )
influenza antigeneri@Sre -I.ELISng'I]'g ,dc})été)cl:lﬁgor? fc()i‘:?'Lﬁol?rcinsems(tié:‘ éin(%@é/?élgdeo}mde

SPERRIERSS: V25 afkrierivmrbtrsadiinvacekers auhiprsingdREda isndibility in
inedbmtegdenidnflisanzsantigene Figuweas nELIRA ﬁ%‘?ﬁﬂ%@%ﬁ@%‘ijg&ome
i

I(%G titers from murine serum (diluted 900x) after immunization w

vdtcifes Fisifig BReAY andfr iR%EvitedasphoTmigen2d anslyeihditgsieic -
gelﬁ’mﬁi@ﬁﬁ&ﬂetﬁﬁﬂo vk MpOLne-SRiRRO @.‘ﬁﬁ%ﬂiﬂéﬁt‘d@ '19/ 'ﬁ@ﬁ%‘g) NoY BfiBhes as
immunization with.vaccines comprising PIKA and/or HP 120 antigen
%Jfl“;%ﬁ%ol}g-rgb 'Padléjfgéﬁ?)ﬁ OPTRElRRS @Ef@ﬁé’@%@gﬁgducing IL-2
after immunization with vaccines comprising PIKA and/or HP! gpl20

i Figus PQOT detection of =rine splenocytes prqducing.. ,
%ﬂ}l %%%r iénmun%é}a%p%ﬁtﬁ%gggl n%%%o%%%ﬁ&%%%% é ~~%Qr¥&%cr Pﬂq\?"aﬁ‘%g}i?’ acid,
kenprercirrignfe eolcimpcsmnbiysiset narine splwonytedaftert al, A new
immuRiZALMLWIN YAREIBEERRIRISING EIKTA And/onHLY gp.d2Q antigen
ggrcentage of Ci%4+ cglls Z(x ressir?g : 5interfe?or%fiy%?gﬂt%fe%%‘?éflgég@*wam

PEEGNTBR niifine SplenBEytes ISibtusMgGhiepro R et diam9RLAREaaGN. The

Clithasa0eines N@m@me@MQ FERY BXEARGRR IS bt on of Poly
,bISkF;I(JDT dg.tectl n ol murl?g iﬁ{)%)c tes producing 1-9 after

ORI AR WIS VACEHES 8 i PR ACERARS rarfthraseeafantryero and
1efigalien1fpplEat BRO Haeteetidninfouatnkas phan aey BeP G Efiginally
after immunization with vaccines comprising PIKA and/or ‘anthrax rPA,
antigen Figure 16 - PACS analysis of murine splenocytes after

immunization with vaccines comprising FUCA and/or anthrax rPA antigen,
percentage of Cal cells expressing interferon' 15Figure 17 - ELISA

detection of specific 1gO titers from murine serum (diluted 400x) after
immunization with vaccines comprising PIRA and/or anthrax rPA antigen
Figure 18 - ELISA detection of specific 1gG titers from marine serum 16
weeks after immunization with vaccines comprising PICA and/or anthrax

rPA antigen Figure 19 - ELISPOT detection of murine splenocytes

producing interferon-y after. 20immuniTation with vaccines comprising
PIKA and/or H\/2-AD anticen Einiira 20 - El IKPOT detectinn of marine
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- -of exemp

30Figure 24 - ELISPOT detection of murine spienocytes producing
interferon-y after immunization with vaccines comprising MICA and/or
wibagtvadesdHO5N1 antigen Figure 25 - ELISPOT detection of gpyii8oa6/000176
splenocytes producing JL-2 after immunization with vaccines comprising
PIKA- and/or inactivated H5N1 antigen Figure 26 - ELLSPOT detection of
murine splenocytes producing IL-4 after immunization with vaccines
TRBHEINGEH ABHE SR ERRL, ABRICR- A S Sl oA Rijuvant and
analysis of murine splenocytes after immunization with vaccines
cbin pribines Prgkeptehlsradeoyvatée iNd ity enrtpiorcentipaof CD4+ve
cells expressing interferon-y Figure 28 - [LISA detection of specific IgG
titers from murine serum (diluted 900x) after immunization with vaccines
COMR BISFRY IDIVEAHAR IOV IHET PR dnHSRI SRR ERTIRGBitopothit Sshkibit improved
detestionfgpesific oM ditermiromemuing rseidmyidilytad 16,809k 8fer subject
immunization with vaccines comprising P1KA and/or whole inactivated
SRRSOHE AOEBEF S STEISR CBRLENBR O S5 aE S DE F186ers
from chicken serum after immunization with vaccines comprising PIKA
inactivated H5N | antigen Figure 31 - [LISA detection of specific
E@%ﬁ%ﬁ% Liters from chicken serum after immunization with vaccines
comprising PIKA and/or inactivated I19N2 antigen Figure 32 - Survival rate
qﬂ@%ﬂ%&%%%@e@n‘é@@n@@@éo‘@%%@ subsequent treatment with rabies
vaccine Figure 33 - [LISA detection of specific antibody titers from murine
seruh HESHARinization with vaccines comprising PIKA and/or H BsAg
adwiFigurg e 4, Flal b detection of specific antibody titers from murine
serum after immunization with vaccines comprising PIKA and/or
ihac%t@ﬁtgﬁl%ma antigen Figure 35 - [LISA detection of specific
lgG Uit rB-ieans mugjog2serum after immunization with-vaccines comprising
PIK /or H igure 36 - ELISA detection of specific IgG2a titers
fFom%r%nugﬁ%%[e%gﬁégr immunization with vaccines comprising PIKA
and/orS-HBség F£Ri%xe337 - ELISPOT detection of murine splenocytes
Qrod@gngai@;lg@@pz%?ﬁer immunization with vaccines comprising I'lKA
and/or 1IBsAg Figure 38 - ELISPOT detection of murine splcnocytes (post
restimSldtiens3dis0Rith Stig/m1 1PQ peptide) producing interferon-7

afterimmunZationwith HPEHINES AAMPTSINg B LKA gaghor 1-113sAg WO
2007/081287PCT/SG2006/000176 9 Table 1 provides a table of

exeMpigh) Fhrherdders Finderisaemns Biorhasisrt K eteariigeamampnications,
diseasesassagiaded with these orpnisms. Table 2 provides a table of
exemplary bacterial pathogens which can serve as a source of antigen )
i RSB AT LB R FRERIE: Lol b RS HgBle rebies
of exetiyitalyidindlvpatlefdgens Avtictiiesin 1SansNas e, soasce of antigen
and SESQ%%%%%%?&}?Q%&@“ these organisms. Table 4 provides a table

{Sary parasites which can serve-as a source of antigen and coee -
diseasptraBdocisted. with divsaiorgamisaimce beapted fpndvitde sl taifesahticity,
exerRplanyCANCRYS {6591 Ydissue type) which serve as a 10source of
antigen, DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
OF THEMNBENERDRynthsEDEasanVeRtiSR: &/ (b drstodtbeadiaton, Fla.,
readikygby reference to the following 15detailed description of certain
embodiments of the invention and the Examples included herein.

Throtihdle thrieaphlieatic R whRéfd ififications are referenced, the

disctosues.ofdesseopidolications are hereby incorporated by reference, in
their_entireties, igto this 2 licatign in order tg describe more hilly the
sf’taté?‘?cl)n 1élzrte%o‘rﬁ\iv ISRy i#\%ﬁ? o ‘p%%a%%g?elw 'pf%i%nt invention is

further described, it is to be understood that this invention is not limited to
particular embodiments described, as s-uch may, of course, vary. It is also
to be understood that the terminology used herein is for the purpose of
describing particular embodiments only, and is not intended to be limiting,
since the scope of the present invention will be limited only by the
appended claims. Unless defined otherwise, all technical and scientific
terms used herein have the same 30 meaning as commonly understood

by one of ordinary sidlled in the art to which this invention belongs.
Althoirinoh anyvy methode and matariale ecimilar or earinvalent to thnece \WO
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The term "adjuvant,” as used herein, refers to any substance or mixture of
substances that increases or diversifies the immune response of a host to

v@@ﬁm}gﬁ%g compound. Specifically: 1. The teim "PICKCa"r]?enerall

refers to a composition of poly I:C, kanamyein and calcimn i gg&(&[{%/gﬂmm
particular physical and immunogenic properties. 2. "Av-PICKCa" refers to
a foim of PICKCa used commercially as an antiviral drug. 11 3. "PI1CA"
refers to_a composition of the invention comprising poly EC, an antibiotic
('e.g?,j'ﬁaﬁéﬁ'n‘ﬂyg%)?%d .a positive ion (e.g., calcium), where the PIKA is
characterized tay phygsical characteristics (e.g., molecular weight, size, and
tpe {;‘f élkgg sklgl#;[ t upon administration, PIKA exhibits characteristics of
an adju‘var%t with teduced adverse side effects, (e.g., reduced toxicity)
relativg. gtfdr28%erfiple, PICKCa and greater potency (e.g., stimulates an
enh i esponse) relative to, foi example, Av-PICKCa, 10The
tend; ‘%?@Q%E%% IC" refers to a compaosition comprising
polykBoigsthiz a8 polyribocyticlylic nucleic acids, which may also be
refegred pg@@,fggmggsinic acidpolycytidyiic acid, respectively.
"PIC-containing molecule" or "PIC-containing compound” refers to, without
Irmitgt%r{atléﬁ%@ﬂ%hich may be optionally complexed or otherwise
compiperhyitlz gd legst one or both of an antibiotic (e.g., kanamycin) and a
positive jon (e.g., calcium) present in a composition comprising the
Pl&cgr#ﬁﬁn%rﬁgﬁ’%ﬁcule. In one embodiment, the PICcontaining
mol&tlleatoédsmrisciude poly-Irlysine or a derivative thereof in the
complex, 20 rogeneous” as used herein in the context of the
aadmagﬁtl)(%tdn‘}fggéi g??s of the invention indicates that '‘components of the
comgdsitian 6deR, 3% PIC-containing molecules, ate not uniform with

res t ' st lecul [ ize th. .
AR S S R TR SO T

25 chisfachstisnerandds Hithel9d8scribed by a range of values for that
Rhysieahchasasteislicu{bR SPMROS HARIS SRS IRPR GRTMRISED (1907

substantially of malecules characterized by molecules having a physical

chardtRéristic FRATDHSEBute Wit SRdusmsesinse cisarrahgetp meblems
the aninpasiipspaysMaconRima mplecsie rewesstative of every

physjcal ¢ teristic valye within the uppgg and lower limits of 30 a
feci%ﬁ%ﬁ?&éﬁc RS pags?ﬁgﬁtﬁgﬁl eéor?&é%y ifeRTHRE YL A It Grarently
havimg mpmm@hwmmmmpmmammdmme lower
eEathe GORaIIAN. LA SBAUPERS TIA RAHR R H RS prowetc

outsi(éie the stated r ysica
200%/0812967 Bditieg E3BN 98/606446 12 characteristics used to describe

the composition. The molecules that are present in the composition

outside the prescribed range do not materially affect the basic and novel
(§} LA .,_.;;l QQ‘""""Q y

, JA®¥he term "individual," used =
interchangeably herein with "host,” "subject,” and "animal," includes

I}gmans ?gﬁ]all domestic, }%{?' livestock an?‘_oets, and wild mammals and
fowt- nreudig RrtRott TR e NSt SR ERRAERIS HFRLHi}, comprising
goatdyulogs, ttatsydatvbits, cdesitink , iohitkensyiciieks iigLRs6pdiKeys antigenic
ng, and the like. 10The.term "antibody" includes polyclonal and

%ﬁ%gr%gc (c%ﬁgfl §r11% o%cligsff gg%v%l%%%mié%h%%xr%ﬁ%a%g%inding fragments
of such antibodies including Fab, F(ab")2, Fd, PV fragments, and single
cheipdednativesofihe,samea Inaddition. e dem.anthody” nchides o .
naturally occurring antibodies as well as noR-naturaf occurring

i QtidsadmmeptrerBRaife acpmaheistunetobaltasttisylimaie PIC), at
antibodies, and related 15synthetic isoforms. The term "antibody"' is used
interchangeably with "immunoglobulin.” As used herein, the term
"antigenic compound" refers to any substance that can be recognized by
the immune system (e.g., bound by an antibody or processed so as to
20elicit a cellular immune response) under appropriate conditions. An
"antigen' as used herein includes but is not limited to cells; cell extracts;
proteins; lipoproteins; glycoprotthns; nucleoproteins; polypeptides;
peptides; polysaccharides; polysaccharide conjugates; peptide mimics of
nnolh/ieaccharidec -Anlvvenlinide: 25 carbnbvdratac: virricece: viral aviracte:




20 compound by the immune system of a vertebrate subject. Exemplary
immune responses include, but are not limited to local and systemic
webtlasasswell as humoral immunity, such as cytotoxic. T Iyr@gl}%c&@& 00176
~ (CTL) responses, including antigen-specific induction of CDS+ CTLSs,
helper T-cell responses including T-cell proliferative responses and .
eytokine release, and B-cell responses indfuding antibody response. 25
The term "eliciting an immune response” is used herein generally to
enco?ﬁﬁéggqmg R5H 0 /Br e tiabio e denimndutie Adspomse antigewherein
term Yinducipgsginirimunel responset defers e anmmungygsponse that is
30stimulated, initiated, or induced. WO
2007/081287PCT/SG2006/000176 14 The term "potentiating an immune
respdﬁ@e"lwfamr@mmlhmrmmméirresp@nﬁe:thamstimprm@d,comprise a
furthgrashsupplementoshamplified.enharcad; INGEE gd.Qx REp! gg:%ﬁlear weight,

The expression "e?h ced.immune response” or similar means that t
immuiE S Y SRYE U BB GitdS FrisrelautaP SiHaRted to the benefit of

the host relative to the prior immune response status, for example, before

the aﬁ%@%@M@Wﬁ?&@on of the invention. The

teius "humoral immunity” and "humoral iImmune response” refer to the

foim of 10 immunity in which antibody molecules are produced in

respanigerto BRtigeipetinudation Shedeimsstalbmnediatedinmunityeand, afre
"ceII-ml%guigltzeaq.(i)rrrlwmildqgaggsﬁ%ggse" are meant to refer to the immunological
defense providad by lymphocytas Sth' a8 e dereheaa &8 ovided by T

cell Iyfigplecytes WHARAEY donsEdantoofloserproximityotyttheiprvibtingells?  after

A cellmediated nomupg despanss-Rermatainshdesiyphgeyte

prolifﬁration. When "lymphocyte proliferation” is measured, the ability of

lymp &ﬁfﬁﬁ%sg’to"pfoﬂg}) L iAFedpondd (' spedhecdnbyeRigtnenienestes after
1Lymphooyte prolifeiatiancisaneanirisinefeita Bdéel HBhelpamcell or
CYIOIRIGrE Y DRIGEU G dfectioh 2 BLOIHETRION 20 1 Lot BIUNAIEIIL 4o
amount" refers to an amount of antigenic compound sufficient to sti Ulate

an infRIAEFESEHSE Wil Arsterdtng R susectHBsAupdigenic
compmsitiens ascosmared:wiibilthe M EaspREseeliciad B thReon-gamma (7)
.aritig%p in. the abs%nce o&tlhe ?fol)mucleotide (:Ij}jg\ﬁ/}tant. .. The term o

“immo PR G aPoUNt FErar SIS RHE BIHTE TARVARE FBEh S venze
26 effedtzn increase in antibody titer and/or cell-mediated immunity when

admi@;ﬁtﬁf@%\’vij—h §ﬂ1§?€b§efﬁ&&%}PoHPdrd{?rﬁeco§Bf39§&!%@ ngmﬁciné_ IL-2 after
|

invention, as compared with the increase in antibody arid/or cell mediated
immUATRPRIGEH ShEER BT the aEs e gk thars (P pidRFRIRbIRIE fjrpantntisen
WO 2004081287 FLINSTR 00/006 76 1 e tepmsodyestmesticing IL-4  after
“treating”, "treat” and the like are used in tg generally refer.to .
i R e e T
hay Bewroghy Bédedndespiv oot ontpidtely@tigastiatin preventipgm (diluted 900x)
diseageOsympiam thereolandierdayke Neraresiginigrmaef plit influenza
partial or complete stabilization or cure for a 5 disease and/or adverse
effect4t&iButable to the disease. "Treatment" as used herein covers any
treatfientof9a-diSeiTe0n dsebiectppantivutashicactammalianisphjeetferon-y after
more, par rly a . ' 2gse or
ARaVla 2akmai andineludesiiel Rexering scizease o

symptom from occurring in a subject which may be predispose

Hisedd8 e sythptorhBar Has AOtSbedn BragRosEanasFaviBgficipy [L-2 after
inhibitinguthedisease esNRte BdneGsirdl FESINgh s AToeNalnPMa s o

. 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 physiological response to the infectious agent of a
disease (e.g., fever, tissue edema, and the like). 15 As used herein, the
term "mixing" includes any method to combine the components of the
composition; such methods include, but are not limited to, blending,
dispensing, dissolving, emulsifying, coagulating, suspending, or otherwise
physically combining the components of the composition. 20 A

"pharmaceutically acceptable salt" of a compound means a salt that is
nbarmacaritically accentahle and that nnecacecace the AdAeacirad



A particular advantage is the effectiveness of the PIKA adjuvant in

combination with an antigenic substance in inducing a specific humoral

' onse thereby enhancing protective immunity. WO
“%]W/%@Sg%gpcwsezooes/ooone 17 A further important advaHtaga g000176

that the PIKA adjuvant in combination with an antigen can induce a

specific cell mediated immune response thait Is essential for a therapeutic

vaccine for limiting and treating intracellular‘viral, bacterial and parasite

infectiongas well as forghsani _eéi‘é%ﬁ@{%e§f”}ﬁ£ﬂ8ée%a‘éﬁ%9§§h§#%%@e W 4 asier

of canc:l%grﬁzgtéto-lmtmune 5disease. Accordingly, included in‘t e

invention Are compoattions REVIRGEHE GRS PRt amadtantizse make

them niBgesuidbldfo?sebsivagoinetoshienadpinisterachio. apima!Syit vascies

and/or tiimans dhakaddigss BeNged 4ar.a.5afe adiuvant, which elicits a _

10 beneficial imémune response. A%?:ordingl;% t;hep Bliceegga éir?\éqek?] E?ﬁ cells cxpressing .

provideL 4P Saiivant and immunogenic compositions that am be used

safely iﬁmaﬁ&ammmt&i@@fﬁiﬂ@ﬁ%@ﬂﬁ%ﬁ@g?é@qgﬂf-'fhterferon-\/ after

immunggenie comRAsItion. camprising: % olynutheotide adjuvant

comprising: a glyriboinosﬁ%eﬁ%ﬁ}?fﬁ%t& aﬁﬁyﬁcagé}l aﬂf%j”‘gf ARt %He an

antibiofiEsHkd 1t lsasl e Foiairstion; ahdiiitet lerstomeantigeinsing IL-2 after

Wgerei%mzm%?&mﬁmwﬁmﬁm&?w a{ﬁkﬁfp%?%A antigen

agminigiration, 20 nagenic composition according to the

inventiongqrxngyji:pmpnségg%%lﬁﬂ%%ﬁggﬂdg% a Jllﬁr\lféerltst?&ﬂ%%@‘?ﬁoﬁrﬁ?é}%%l&”‘i after

heterodf@Repaatien Wit decimeneightisimadidin tnd/melebularideightds at

least 66i904 RaltonacEhauglue ! HeARAIRALONS CARL NGRS, Gaccines

of about 6.4 Svedhergs. @ccord@g{ ,.a molecular weight ran%gt);f 66.000

0

to 1 Zoﬁﬁﬁasﬁghzoignﬁsgc%l} SEBIIE T Hie BUE b oRTSHIRECE04 292 Gells expressing
75Svedberigontn some embodiments, a PLKA adjuvant composition

- compripipg:@ Polyrueieotide.an antbilic.g tye lan wherein ihe
polynuclgoiide may be polyr?boinosirgic- pq|§§b%§§g%§ﬁ?§§3‘\é(’§%?kt@ tted 400%)

antibiof A HA TRARRHETRCHAR GRS e 6 StHaIauRanARY antigen
. 2007/082287 RCTIBE20064000n 76 §iB:tifionghaspecirofopadiculasrintere steeks after

the InveRKaRARYYEE DkapmmNRIRIHEomRSIRIY BANANENa the

*antigenicity of an antigenic compound comprising the polynuc eotide
adjuvaﬁt%mb%ﬁtr%%gﬁé&ﬁsde%%we%f%rﬁgﬂgﬁoaﬂﬁ@éﬁoép‘ée&ién&eéﬂem—v after
médiatechimiruive rispensieitanerRspaIke! parkicWmNnigrestife

- Inventigfl,pRviAPs 1aidsImmunRgRne ePREAONIOLENIANGIANE 1o aper
antigenicity of an antigenic compound comprising the polynucieo ide
ad juva%ﬁ%éﬁ?ﬁégﬁmﬁgﬁa@%@més&gemﬁn@w&%é@peém
Miniorgiiupe respoBseyin @aeaspest chpalticyanipiateshitiBeing -4 after
inventilon rov;&t%s foghan imryurg)o enic cg ositjon orVenhanci_ng the
antigeRieiy of Al ARt eAic Comp Bt e Cormpridiiy The b oyt akbide
athuvahitzvempbsitid"thatitysapdbleiohielipiting desarftbinedspeeific oath vaccines
.med'ar(%%@ﬁ_gd R Lml AR %S“@S’Pﬁﬂsﬁfxﬁlé&{? ”&@%R&gé OJf péﬁ'ﬂf"@gﬁs expressing
interest, the invention provides for an adjuvant composition or
immunBFERIEEEmposition comprising an adjuvant composition *herein the
adjuvarigeoaqI0Siinis ardheciminuinpeeniclgompasition isfieezawdlietiued 2,700x)
201n ong.aspectof partigular, ierest-ihe invention brovides Jor,ine Lise of
a polynucfeotl e adjuvant composition for the preparaﬁon ofa
mMedicigrt fst erfaABAg detcitipnurogenie redpongesopradvests interferon-y after
Polvnugigetidehdivvant 2R sRiectfmunadenic eRMARIESNT antgen
comprises a PIG-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 PIIKA herein is exemplary of such PIG-
30containing adjuvants. WO 2007/081287PCT/SG2006/000176 19
PIC-containing adjuvants of interest can be manufactured using methods
available in the art. The PIC=containmyg-adjuvantcompuosition can be
manufactured through any appropriate process. For example the
polynueleotide adjuvant composition can be manufactured by mixing of

polyinosinic acid, polycytidylic acid, an antibiotic and the 5 source of a
nocitinvvze 10N 1N a2 enditim ebhloride/nhoenhate hiiffar enhiition that hae a nH



WO 2007/081287pa/502006/000176 20 lithium, magnesium, cerium,

cesium, chromium, cobalt, deuterium, gallium, iodine, iron, or zinc. The

positive ion can be provided in the form of any suitable salt or organic

complex, 5 including, but not necessarily limited to chloride, fluoride,

hydroxide, phosphate, or sulfate salts. Fér 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

Rl Sfate. A0 TS POSIINEAN (69, SAIGLTUFAMBRROMARRIING. 2 afier
cormposition of the invention at a concentration in the range of from about
1oummol 201@ mittolyaskc insei e Riosm AT K5 R R] terstieaisd AN rintigen
MAKsHSURY from Aoyt 10Qumghiot mmake!-ThedepRH wmanisissad 4 after
throughout to refer to micromole. 15Where the positive ion in the adjuvant
cOMPOSIERIP O tHEINASAtRRS iSCaRsigng i%ﬁﬁbéﬁ@/@bﬁmﬁ&%@dméw antigen =
syhsiibted by-alber posiilye iensulEuding Ga4a UM IR MAGREHHM v accines
cerium, cesium, chromium, cobalt, deuterium, gallium, iodine, iron, and
zhvanpyisreirP Hetonsdéan HasH YREorAs U1 irfdYdetile SSRCBiRgRgahiCDAtve cells

cggﬁpégggﬁg.ig,gﬁlggo;g?ulting composition is a PIC-containing adjuvant that
further contains an antibiotic and a paositive ion. In a particular

eHiBBBIA8nt FlAefe IR HitbRAIPRIGMEEHYEIRTAEPIREBH1E saidtirfiiged 900%)
Produchinavnibe daserifed s RkClomprilhg neiriRdAmMbeUHNeRLIBE HSNT antigen

P1CKCa cor%[fzosition may contain molecules without restriction of
dffigristohysich SrisisetarsatsPesfis kel dHRiS A0 BIPBStierHR @iluted 16,000)

particulaLeXemRRNEMPedinet SIS RIGgCPIkAN G AL Wik IsnRdtAed SARS
PIKA may be produced in a variety of ways, with production from PICKCa
b&MGBF particular 30 interest. PIRA can be produced from PICKCa

W‘%@a agditiongl ManufaciuriTg pracrssasit Nvalvershedsolafioten serum after
and/or concentration of molecules of a defined WO

200TOBTZETPETISEEUEISONTPrE 28 Mt andiosiashhrisH i tan e
seRaialian and soncapisation of pRlynuciaotideiRAleclles abRABIGMIBA serum after
characteristics using filtration, chromatography, thermal tre%[tment

CARPRIAp KSR ASE FOPIBIEBRP Hhd aittHiRf RfthetehE i gntieen
S%@%@W—@@ﬁ%@a@% drakpewpirdhese/aliligstds thedihbslibsequent treatment
embodiments of particular interest, the invention features an adjuvant
geHBYEIRIGRI8AEE%0 as PIICA comprising a
pelygieingsinicpEyikradbAIGacF0IC) amibaatbiates (§:@m murine serum after
kanarnycin), and a positively charged ion (e,g., 731 calcium ion), wherein 10

tHEBBHIZALRATOY B RIHEsH SRIEMELS e AV ah e &iiNeous for

agyveight lwavingtacmalestlasvgioiaffoam akout®008uane serum after
1,200,000 Daltons. That is, thc adjuvant compaosition comprises ,m,olf%%tges .
WHABHVERINOTSEHDMES R BRETPIRGeESH Front B 8L B8 IDE6H°D 80Bbtse 72 2ntigen
Dajians 33in retatedernbediments. hiediiKAlpalynueleotideradiivaidt serum  after
composition molecules in the composition are heterogeneous, that is the
WETSRE P AHE R ARE FYIE COTRR gD AR it 2 $ange of
”ﬁgﬂ@a@weigﬁhl\gher@eﬁ@@ciﬁf@'@ﬁu;@éé‘i@é@h\ﬁ@ﬁoﬂl@boﬂbﬁp%ﬁt@ﬁdoserum after
1,200,000 Daltons, or from about 66,000 to 660,000 Daltons, or from
BB B0 Y6 BEG GOt DLNBRES B S 8utip 366508 to 2,000.000
Daltans. o frop) 20pabp L8060 Pakianmto phatdcad, gledaalignsterferon-y after
100,000 to 200,000 Daltons, from about 300,000 Daltons to about
4 J0UD WA IO AR BIES SBBUR 56t 60H baRyRE 15PF080,000 Daltons,

0 UL PRR0A LalRnstonlyEiae. §9enaenspest fresmmbaubn 6 days with
1,500,000 Daltons to 2,000,000 Daltons, or from about 2,000,000 Daltons

. b

(2500, 0G0 DANGHIE br ORSBEU T80 BHRonET ARy With vaccines

D@(I)tjggg,sg{gfmm A2rkbabos3.000,000 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 Dadtons. In related embodiments, the PLICA polyaucleolide
adjuvant composition molecules in 30 the composition have an average
molecular weight equal or equal to or greater than 66,000 Daltons, greater

than 150,000 Daltons, Or equal to or greater than 250,000 WO
20007/NQR12Q7PCTIC200A/ N17A 22 Daltnne or edirial to or areatar than



10

15

20

25

30

15 the composition are heterogeneous, that is the size of the adjuvant
molecules are distributed within a range of molecular size, where the
wholssWansize is from about 12.8S to 24.033, or from aboutrggltgclg%;%ﬁ o176
from about 6.43 to 18.313, or from about 12.8 to 18.313, or from about
12,83 to 30.313, or from about 12.85 to 41.543, or from about 13.55, to
18318, or from about 13.53 to 24.033, of from about 16.14 to 22.12S, 20

fram.about 22.123 to 26.63, or from apout 26.63 to 30.313, or from
e A0S P et s M G G BT s souee of
3814E3 w1 ddidsor dsomiabowiBolisdodfidas or from about 41.543 to
4?%?5’2%&5@5@ a@gd%tﬁg, g 45 953 In further related embodiments,
thé1 PICk‘nonnt;ScIeotidee é%%\%a%%??o%ﬁ}lﬁ%e&ﬁ{oﬁaﬁ?sggnﬁ ?%u é\:‘;i:}ecrf"étngSewVe as a source

seintissrtshditsasticemsipgveuiie theygregaisthan 9, or greater than 12,
O SRA%GH IR 3 BbRY &r%ﬁ;ptmﬁéf%g{ﬁ@gsﬁstmﬂ%ﬂ@%a&@ L08R ce of

17, or greater than 18, or%grea e 9, or greater than 20, or greater

tABesq 2pf dissanss atseridfodoridrdates BRERPIIor greater than 30. WO

2DADIOS 128 s | B ROGIGINERAI6, 13RI RAGER 6. ERRRIHES Srce of antigen
immunogenic comgo |t|§§%cludmg.PlKA and an antigen, can generally

ifdbCE S At Eteet e TEEPYnse in at least two ways: i)

hlishde i-mredidded bhunityyaditiineluces B.g¢lbstiestlatiopeaRthich serve as a
pJ&ﬂ-H&@?Qn%f ggtibodies or innnunoalobulins (other cells are also involved

in the genera%or'l of an antibody response, e.g. antigen-presenting cells,
including macrophages and helper T cells (TM and Th2), and ii)

cplmasiatns IDRYTR N fee SRl

cytotoxic T lymphocytes, although otherjggls are also invo vedk%?%‘ﬁ? Nis OF
gmﬁgﬂ éﬂjéﬁ oxic T 10lymphocyte response (e.g., Till and/or Th2

celle pre-antigenmiesening ealis)budthespatmatheRorgiRotidene following

adjuvant compgsitiop may alter the quality of the immune response by
R R LB oM A Mo JOBEHP BYode Beae dncluded
dsethieir affinities. 15 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, chemoldnes
ahashiostitbis prodigetenbyeetspobtivetinmm arrersirstenad) beritultinudds of these
i u \Y s, T. uction.of. Interlukin-4 . .
e e T A TRaTeby (he PABUGh A SFgdio i
ABHGHPRNTBERE HaIAScERE TBarE S5 WK chentaih efnisiaturabigh thés invention
sesnplas of blood serum. IL-4 is considered as an indictor and typical
cytokine of Th2 immune response. Th2 cells tend to promote antibody
response. interleukin-2 (IL-2) is mainly produced by activated Till cell as

Viizifars KAE anddymiphetdioe-activated kilesr(HeA|G) eelts. He-2iSlerstood that this
instrumental in the proliferation and matuyring of T cells an essential stage

iﬁn%z%ng eéﬁ\?é)qc{e;ﬁ%é?digtgg%%lgaﬁtﬁ@?r%» u#gsrggﬁ)%&féi fjgych may, of course,
20057./08 1283 B TS 62006/00D 126 124 tatavferiogs7ulédFakinvizidhr Mayphesose of
Hadue vadetnafeallsinclygl ral killer cells, as well as both

CD4+ z%% DS+ T cellsc,_) plays an ggsﬁ’s_gélﬁ(t%% pga{)rl!: ?\??ﬁccet%écfg;?ﬁ/glﬁﬁﬁhsemce the
respsrddhin erasrRbinTenieR aHbhedimitast ophidye e brendareckighy
microbicidal. Further, ENT-7 is an influencing factor in directing the

velopment of 5 specifically ml T cells thereby up-regulating a cell
alfisk %‘b@pﬂ%ﬁ?ﬁﬁﬁuﬁ% ?@é‘ﬁbﬁ%é@ﬁ@ﬁwﬁlﬂi@%ﬁ%@e&hm the same

megmgfaﬁ btﬁﬁlﬁf)l?ﬁ'ﬁ mmwemi,d_e@dbiv&mf@frﬁhﬁdnyﬁ R QReVYh t?roiwhich this
antigen r example, to elicit an antigen specific humoral response
AR Y BERRSIAPAEG P GBS B LB R AL BB TR RRTHIAY to those

response elicited may be a response to an antigen in a nave subject, or
may serve to enhance an existing immune response (e.g., asin a
booster). It has been found that immunogenic compositions according to
the invention comprising PLKA have particularly advantageous properties
as described herein. 15 A variety of different antigens were tested in vivo
for their ability to induce an immune response with and without the FIICA
adjuvant. The antigens tested include: a recombinant protein hepatitis 13

surface antigen type adw, an inactivated split influenza vaccine
IN/AXICRIDP from <annfi Pactaiirl a evntheci7zed | in7 nentide antinen a 20
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were inoculated with a composition comprising PILA and inactivated avian

influenza antigens including strains I-I5N1 and 1-19N2 (Example 3), The
woligkens were 30subsequently challenged with the live I-15N&MyESa6h0176

observed for a two week period. At the end of the program the survival

rate for the chickens inoculated with the, WO

2007/081287PCU8G2006/000176 26 ‘I)KA/antigen composition was 83%

8. AIRHEL Ik B8R SABIALAOUP Al ChIBKIRIBRN R ion, the

exposed to the live virus without prior-inoculation with the PIKA/antigen

pesiepsditiorthafs andransridiserinmnideedradndthrablieatirappentiencd herein
grhangnpRieperirsobiheRiA-adivvaRk Ral i miceiwerenchallensgd and/or

with a strain of wild rabies virus gExam le 4). Post infection the three
infsr Brooprcstianiite @M&?@Wtﬁrﬁcﬁé@me of treatments
with different rabies vaccines. The survival rate of the group of mice

inoculated with a combinatjon of an inagtivated purified hamster kidne o
A e 3 ICR A SOOEE e LT Al SRR s
Seethduyictipedfimice adhidistéeechwitinzdiamstentddneyaebll diotiftacbtherwise.

bies.antigen with an alum adjuvant was 15%. Further the.third. group of..
s e e SR R e S
m@btim_ﬁ‘amgs m@c"ﬁferm @sﬁ%@@@”o@@%@ﬂ&t&@ﬁ%h@ fone or more
‘iﬁfﬁgﬂéﬁﬁﬂ el hsRrapceies.fdhe P IRAAMYAN L BXADPIG G so forth. Tt is

demonstrates that the presence of P1KA in conjunction with 1TBsAg type
Suthermnisedlaibprbimedon drspatine iy Srirssey 2 mgarslomrandAs such,

moyessigniticantyiietda (Takier MoueRaiitessin wWoe.serymsabieexciusive
conclusion from this observation is that P1K-A enhances a therapeutic

TROECBS Ao NS T partittiiaP THP BISSED AHFEMEOER S Zeiipngn of claim

etatettexparene (hyanpe mhibeigiesence of PIKA in vaccine

formulations comprising HBSAG type adw was shown to enhance the

production of interferon-y by splenocytes stimulated with a CD8 T cell

PariNerepiooe TERssesult demonstrates that 25PIKA induces a CD8+ T

cell immune response (Table 28 Figure 37). Further, (Example 7) the

presence of PIICA in vaccine formulations comprising HBSAg was shown

tBris¥ih éh ceettiecp Aoatlc isHidT iafedleg oRTosBL sptEpBoMel CORtirdS eyeivhb to an

fr RixAaymwitieug ¢l ofthe GRG& bkelk ReRtSe SPIARS. FHiREg Bedlkin.

demonstrates 30that PICA induces a central memory T cell response.

WO 2007/081287PCPS G2006/0041176 27 Additional Features In a

fuRh esembafinent, & sisbfebéisstegenicepripesitiaonds Hikihes detidedances

%the relative presence of the PI-KA. adjuvant ‘nqgthe antigen.or .
HgBRRGRS (RS BTN RE BRI SERRTR Shraosy St P compound.

chexafitedistics of quantity, concentration, volume, number of molecules or

other recognized metric. In related embodiments, a subject immunogenic

-composition comprises a polynucleotide adjuvant compositionandan -~

antigenloAatigens Tih&eadhecpredbnreat 0akemnjsiviantdngthbC, kanamycin

antigen inferms of welghtr-nmbarabmaleeules s i adrasinab s thag

1 to 1,000, of less than'Ito 900, of less than™1 to 800, of less than 1to 700,

of less than 1 to 500, of less than 1 to 400, of less than 1 to 300, of less

than 1top26Q,,0bjessahrare f:i01d 005ehl FPITHTH SR, Qfless dhaly ddanlthtiviral

of less than Ito 5, of less than 1 to 2, of about | to 1, of greater than 2 to 1,

of great%‘iuﬁ\an 5to 1, of greater than 15 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 I. 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 70in a further related embodiment a subject

immunogenic composition is defined in teinis of dose; that is the quantity

of vaccine 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 75potential inducement of

adverse side effects. In certain embodiments of particular interest the
immiinonanic combnocitinn comnriceace the nolvvnirielenticie adiin/ant



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
wWeRsshans Mg, is more than 3.5mg, is more than 4 mg, is r@%s@%ﬁ%am%

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 5 than 20 mg,

is more than 25 mg, or is more than 50 Hg. An optimal amount of antigen

and the optimal ratio of antigen to PIIKA adjuvant can be ascertained by

standard studies involving observations of antibody titers and other

immunogeﬁic Fégﬁbn%"é"sfﬁnt?h% FIBPOOL A tigle His Hivesnéonbodimremiboly :C, an

partioular intetasfie inuentienaigvides (3@ Robvcleolida AdLYANL . prica

composition {9 %tCQg{Z\é\th ar}]gsrgggeg or vaccine where the source o ﬁ1e

15 antigen Is a human antigen. s animal aniger *# plaresHiy¥aeshaies and the

rhore agent&fionslinfectipes agentshiomn, aAirushhactaria inaudiogan adjuyant

myCObaCFeﬁHH}eﬁﬂm%rE’@gﬁl%i@f&%. %&R&%@ t(?!%l%gf{%ﬁ a%etgt%?gxd ample
other antlg§F§1§SUCh as for developing autoimmune dise es.5 ntertain ’

embodiments; 1 YtigERETRYBE dérbretiipaiti Aatarbiawdréamitiverssponse)
crude or putified: andouseshiplis/origiaaldive form or after having been

killed, or inactivated, or truncated, or attenuated, or transformed into a
nonreverting form, or detoxified, or mutated into a nontoxic form, or filtered
18r putkdermEiilgdifie @mBYdirdas (afecemtigdinons eomigbiatedol yriboinosinic and
micrecbigastiniantigrnfonexempleaisakaptige nraRacierial ANIGERR acid-
ﬁmga{;?@&@ﬁ%%&?“%ﬁé@@%g en, a cancer antigen or an autoimmune ‘
antiger, i her embodiments, the antigen is a whole, inactivated antigen.
Methods of inactivating a whole antigens are well known in the art; any

knownprmethegh£anBe Lsed Jo-pretivate.an antigen,a e selected. .
1 Pprgg\f%{iatel fo%%he SOth/pe of antigen ofin‘feres% Suchgerﬁgzpﬂ{lgd?g}om ﬁzmtanon,
Ivat

nactivating ah BRtigeATACIYE RMEBGIfDR, QR BrpRemasetivEh at least one or
compabindsinoxidizinig @gnﬂ&dﬁtﬁﬁﬁﬁﬂmdeﬁ.gmswx‘% W0 (e.g., caicium) present in a
200 A 7 {rradiation:, 7-igradiation); ..
el N R T
(e.g SHPERHHE FRURIY BT creb Neidsi- B Uty HRD SPhatdenithiized drergént the
suchcasplaneen 80); polyethylene glycol treatment; pasteurization (beat
2éreatment); and low pH treatment; mild enzymatic treatment with pepsin or
trypsin; 5 Methylene blue (MB) phototreatment; treatment with -
Dimetiytraethgtene a5l yecDIgIRAB jimiter vigitstat ligfhtheredivmentt cnithoSt59; af the
psorakeydarivative-anddd \odibdrunation irnddRe Jike.dn agelate dPIC~con£aining
embod{melnt of Eiparticull r interest the antigen may be synthesized by ]
meali? 106t SETiHHHALE S KiHLSE 5} e Be Bh eIt By HheaRe gfular weight,
. recotibimanbyeNetims, coramaysiteothetwiseahanbéactigedarificiali o asysical
0 imi i, jpogeni rties of a path . Po tide antigens, .
e et e ity o helrds o rgo sica
protEf ittt ek AORRP il &rﬁ%ﬁd%?g?%wﬁ@ﬁnﬁﬁh@anf&% @fdmolecules
Chrafﬁﬁflemkﬁb}(eﬂgle&mjgb lﬁ]lﬂ'ﬂig’ﬁ)@i 8 @di%@?a@f&%h@@% ri@ﬂmlniﬂ):%% witihin and
protein liquid chromatogra etc.), size exclusion chromatography, ee
clecﬁ%%sﬁortggisreﬁh{gﬁ&%ﬁ%nﬁq 1|Er(r2’1efrkl"giochc’a SR cP8PhBrEsfgntan @ molecule
two-dirrrersiiivalog ey etephrosphbrbsis) i caffinitaohreitatobr aphy, ardother limits of
3euUHGARR 1RERNIALSHAS iy LA 26l chANAse: RERIIDE ALRUNID RS/, ihe

techniques, where such techniques are known to those of skill in the art.
SeePFSHEY, PRECHEHT CAITSy HERESIE GrPRpRaEs (etsrerh Pressomposition in
Oxferd)ii 984)o Generaliy, niscickd-nethatdza pepdders praduced threughysical
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 25 polypeptides, such

methods include, but are not limited to, for example, an expression

construct comprising S‘J}%‘%‘S?}E% seguence gncoding a polypeptide is
introduced into an appropriate host cell (6.9, a"eul&Ndtic 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., rown in in vitro cell

culture), generating a genetically modified 30host cell; under appropriate
crilfrire eonditinne the nrotein iec nrodiiced hy the aeneticallyy modified hnoet
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characteristics used to describe the composition. The molecules that are present in the
composition outside the prescribed range do not materially affect the basic and novel

characteristics of the composition.

The term “individual,” wused interchangeably herein with “host,” “subject,” and
“animal,” includes humans and all domestic, e.g. livestock and pets, and wild mammals
and fowl, including, without limitation, cattle, horses, cows, swine, sheep, goats, dogs,

cats, rabbits, deer, mink, chickens, ducks, geese, turkeys, game hens, and the like.

The term “antibody” includes polyclonal and monoclonal antibodies, as well as
antigenic compound binding fragments of such antibodies including Fab, F(ab’)2, Fd,
Fv fragments, and single chain derivatives of the same. In addition, the term “antibody”
includes naturally occurring antibodies as well as non-naturally occurring antibodies,
including, for example, chimeric, bifunctional and humanized antibodies, and related
synthetic isoforms. The term “antibody” is wused interchangeably with

“immunoglobulin.”

As used herein, the term “antigenic compound” refers to any substance that can be
recognized by the immune system (e.g., bound by an antibody or processed so as to

elicit a cellular immune response) under appropriate conditions.

An "antigen" as used herein includes but is not limited to cells; cell extracts; proteins;

lipoproteins; glycoproteins; nucleoproteins; polypeptides; peptides; polysaccharides;

. polysaccharide comjugates; peptide mimics of 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.,
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”
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which 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 or more
substances (e.g., an antigen and an adjuvant) that together elicit an immune response

when administered to a host.

The term ‘"polypeptide,” ‘"peptide," '"oligopeptide," and 'protein," are used
interchangeably herein, and refer to a polymeric form of amino acids of any length,
which can include coded and non-coded amino acids, chemically or biochemically
modified or derivatized amino acids, and polypeptides having modified peptide

backbones.

An “effective amount of an antigenic compound” refers to an amount of antigenic
compound which, in optional combination with an adjuvant, will cause the subject to

produce a specific immunological response to the antigenic compound.

The term “immune response” refers to any response to an antigenic or immunogenic
compound by the immune system of a vertebrate subject. Exemplary immune responses
include, but are not limited to local and systemic cellular as well as humoral Immunity,
such as cytotoxic T lymphocytes (CTL) responses, including antigen-specific induction
of CD8" CTLs, helper T-cell responses including T-cell proliferative responses and

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

The term “eliciting an immune response” is used herein generally to encompass

induction and/or potentiation of an immune response.

The term “inducing an immune response” refers to an immune response that is

stimulated, initiated, or induced.
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%lheF%erm r‘po‘ten%atmg an 1mmune response” refers to a pre-existing immune response

that is improved, furthered, supplemented, amplified, enhanced, increased or prolonged.

The expression “enhanced immune response” or similar means that the immune
response is elevated, improved or enhanced to the benefit of the host relative to the prior
immune response status, for example, before the administration of an immunogenic

composition of the invention.

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

stimulation,

The terms “cell-mediated immunity” and “cell-mediated immune response” are meant
to refer to the immunological defense provided by Iymphocytes, such as that defense
provided by T cell lymphocytes when they come into close proximity to their victim
cells. A cell-mediated immune response normally includes lymphocyte proliferation.
When “lymphocyte proliferation” is measured, the ability of lymphocytes to proliferate
in response to a specific antigen is measured. Lymphocyte proliferation is meant to refer

to B cell, T-helper cell or cytotoxic T-lymphocyte (CTL) cell proliferation.

The term “immunogenic amount” refers to an amount of antigenic compound sufficient
to stimulate an immune response, when administered with a subject immunogenic
composition, as compared with the immune response elicited by the antigen in the

absence of the polynucleotide adjuvant.

The term “immunopotentiating amount” refers to the amount of the adjuvant needed to
effect an increase in antibody titer and/or cell-mediated immunity when administered
with an antigenic compound in a composition of the invention, as compared with the
increase in antibody and/or cell mediated immunity level observed in the absence of the

polynucleotide adjuvant.
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EpstemeBayravitesinfadtmmacologic and/or physiologic effect. The effect may be
prophylactic in terms of completely or partially preventing a disease or symptom thereof
and/or may be therapeutic in terms of a partial or complete stabilization or cure for a
disease and/or adverse effect attributable to the disease. "Treatment" as used herein
covers any treatment of a disease in a subject, particularly 2 mammalian subject, more
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
vet 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

physiological response to the infectious agent of a disease (e.g., fever, tissue edema, and
the like).

As used herein, the term “mixing” includes any method to combine the components of
the composition; such methods include, but are not limited to, blending, dispensing,
dissolving, emulsifying, coagulating, suspending, or otherwise physically combining the

components of the composition.

A ‘"pharmaceutically acceptable salt" of a compound means a salt that is
pharmaceutically 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, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid, and the like; or formed with organic acids such as acetic acid, propionic acid,
hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid,
malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric
acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic  acid, ethanesulfonic  acid, 1,2-ethanedisulfonic acid, 2-
hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-

naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid, glucoheptonic
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acid, 4,4'-methylenebis-(3-hydroxy-2-ene-1-carboxylic acid), 3-phenylpropionic acid,
trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid,
glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid, and the
like; or (2) salts formed when an acidic proton present in the parent compound either is
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum
ion; or coordinates with an orgamic base such as ethanolamine, diethanolamine,

triethanolamine, tromethamine, N-methylglucamine, and the like.

The term “unit dosage form” as used herein refers to physically discrete units suitable as
unitary dosages for human and animal subjects, each unit containing a predetermined
quantity of compounds of the present invention calculated in an amount sufficient to
produce the desired effect in association with a pharmaceutically/physiologically

acceptable diluent, carrier or vehicle.

EXEMPLARY EMBODIMENTS OF THE INVENTION

The present invention is directed to immunogenic compositions and methods useful for
the induction and/or enhancement of an immune response, which may be humoral
and/or cell-mediated, in a human, a non-human animal, or cell culture. In general, a
subject immunogenic composition comprises an antigen (an “antigenic composition”)
and an adjuvant. The presence of the adjuvant 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, chemokines, and/or cytokines

produced. As a result the innate immunity, humoral and/or cell-mediated immune

. tesponses are more effective with the presence of the adjuvant.
25

A particular advantage is the effectiveness of the PIKA adjuvant in combination with an
antigenic substance in inducing a specific humoral immune response thereby enhancing

protective immunity.
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can induce a specific cell mediated immune response that is essential for a therapeutic
vacecine for limiting and treating intracellular viral, bacterial and parasite infections as
well as for chronic diseases therapies such as the treatment of cancers or auto-immune

disease.

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

beneficial immune response.

Accordingly, the present invention provides an adjuvant and immunogenic

compositions that can be used safely in humans and animals.

Accordingly, there is provided an immunogenic composition comprising: (a) a
polynucleotide adjuvant comprising: a polyriboinosinic-polyribocytidylic acid (PIC), at
least one an antibiotic, and at least one positive ion; and (b) at least oneantigen; wherein

the composition is formulated for sustained release administration.

The immunogenic composition according to the invention may comprise a
polynucleotide adjuvant composition molecules heterogeneous for molecular weight,
wherein the molecular weight is at least 66,000 Daltons. The value of 66,000 Daltons

corresponds to the size of about 6.4 Svedbergs. Accordingly, a molecular weight range

- of 66,000 to 1,200,000 Daltons corresponds to the size from about 6.4 to 24.0
‘Svedbergs.

In some embodiments, a PIKA adjuvant composition comprising a polynucleotide, an
antibiotic and a positive ion, wherein the polynucleotide may be polyriboinosinic-
polyribocytidylic acid (PIC); the antibiotic may be kanamycin, and the ion may be

calcium.
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MRS GEPeRRCKIE MA@ 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 an immunogenic
composition for enhancing the antigenicity of an antigenic compound comprising the

polynucleotide adjuvant composition that is capable of eliciting an antigen specific

bumoral 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.

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.

- Polynucleotide 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.
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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 sodium chloride/phosphate buffer solution that has a pH
between pH6 and pH8. The polyinosinic acid and polycytidylic acid are generally
provided at a concentration of 0.1 to 10 mg/ml, usually 0.5 to 5 mg/ml and more usually
0.5 to 2.5 mg/ml. The hyperchromicity value should be 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 comsistent 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
kanamyecin in the polynucleotide adjuvant composition is used together with or
substituted by one or more antibiotics selected from the group including tobramyein,
anthracyclines, butirosin sulfate, gentamicins, hygromycin, amikacin, dibekacin,
nebramycin, metrzamide, neomycin, puromycin, streptomycin and streptozocin. The
antibiotic (e.g., Kanamyecin or the like) in the polynucleotide 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 wnits/ml, or from about 500

units/mi 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,
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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 to10 mmol/ml, usually from about
50 umol to 5 mmol/ml, and more usually from about 100 umol to 1 mmol/ml. The term

"umol" is used throughout to refer to micromole.

Where the positive ion in the adjuvant composition of the invention is calcium, it can be
in combination with or substituted by other positive ions, including cadmium, lithium,
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-containing adjuvant that further contains an
antibiotic and a positive ion. In a particular embodiment, where the antibiotic is
kanamyecin and the ion is calcium the product may be described as PICKCa. In arelated

embodiment the PICKCa composition may contain molecules without restriction of

 different physical characteristics.

PIKA adjuvant composition

In a particular exemplary embodiments, the PIC-containing adjuvant is PIKA. PIKA
may be produced in a variety of ways, with production from PICKCa being of particular
interest. PIKA can be produced from PICKCa through additional manufacturing

processes that involve the isolation and/or concentration of molecules of a defined



10

15

20

25

30

Influenzavirus C 135 Influenza C virus Influenza 136 Paramytroviridae
137 Faramyxovinnae 138 Henipavirus 39 Hendra virusl Hendra virus 140

wingliomagrioae 141 Alphapapillomavirus 142 Human pap@e@gg&&@owﬂé

Human papillomavirus WO 2007/081287PCTISG2006/000176 34 143
Betapapillomavirus Human paplilomavirus Human papillomavirus
Gammapaoillomavirus Human papillo%avirus Human papillomavirus

i j i [ iru :
'\gauo?eacpu!llzltg rgl%glra%%/olfl%@fagﬂtpa%grgggégggogua@ ncgggéggg%l%\ﬁ o% 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.

In embodiments of particular interest, the invention features an adjuvant generally
referred to as PIKA comprising a polyriboinosinic-polyribocytidylic acid (PIC), an
antibiotic (e.g., kanamycin), 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 PIIKA polynucleotide adjuvant composition molecules in
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 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 Dalions, 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 equal or equal to or greater than

66,000 Daltons, greater than 150,000 Dalions, or equal to or greater than 250,000
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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.

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 contains 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 6.438 to 24.03S.

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 12S or from about 6.43 to 18.318, or from about
12.8 to 18.31S, or from about 12.8S to 30.318, or from about 12.8S to 41.54S, or from
about 13.58, to 18.31S, or from about 13.5S to 24.03S, or from about 16.14 to 22.125,
or from about 22.128 to 26.68S, or from about 26.6S to 30.318, or from about 30.31S to
33.558, or from about 33.55S to 36.45S, or from about 36.45S to 39.1S, or from about
39.1S to 41.548, or from about 41.54S to 43.83S, 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.
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An immunogenic composition, including PIKA and an antigen, can generally induce an
antigen-specific immune response in at least two ways: i) humoral-mediated immunity,
which includes B cell stimulation and production of antibodies or immunoglobulins
(other cells are also involved in the generation of an antibody response, e.g. antigen-
presenting cells, including macrophages and helper T cells (Thl and Th2), and ii) cell-
mediated immunity, which generally involves T cells including cytotoxic T
lymphocytes, although 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.

Interleukin-4 is mainly produced by activated Th2 cells. The production of Interlukin-4
(IL-4) induces the activation of B cells and thereby the production of IgG1 and IgE
immunoglobulins (antibodies) which may be measured in the samples of blood serum.

IL-4 is considered as an indictor and typical cytokine of Th2 immune response. Th2

_ cells tend to promote antibody response.

Interleukin-2 (IL-2) is mainly produced by activated Thl cell as well as NK and
lymphokine-activated killer ( LAK) cells. IL-2 is instrumental in the proliferation and
maturing of T cells an essential stage in an effective cell mediated adaptive immune

Tesponse.
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killer cells as well as both CD4" and CD8" T célls, plays an essential part in the
adaptive immune response including the activation of macrophages to become highly
microbicidal. Further, INF-y is an influencing factor in directing the development of

specifically Thl T cells thereby up-regulating a cell mediated adaptive immune

Tesponse.

The invention contemplates methods of use of the polynucleotide adjuvant of the
invention with an antigen, for example, to elicit an antigen specific humoral response
and/or specific cellular (e.g., T cell) responée in a subject. The immune response elicited
may be a response tb an anfigen in a naive subject, or may serve to enhance an existing
immune response (e.g., as in a booster). It has been found that immunogenic
compositions according to the invention comprising PIKA have particularly

advantageous properties as described herein.

A variety of different antigens were tested in vivo for their ability to induce an immune
response with and without the PIKA adjuvant. The antigens tested include: a
recombinant protein hepatitis B surface antigen type adw, an inactivated split influenza
vaccine (VAXIGRIP from Sanofi Pasteur), a synthesized HIV peptide antigen, a
recombinant protein herpes simplex virus type 2 gD antigen, recombinant protective
anthrax protein antigen, inactivated whole virus avian influenza antigen strain H5N1
and an inactivated whole virus Severe Acute Respiratory Syndrome (SARS) inactivated

antigen.

In each case presence of the PIKA adjuvant together with the antigen enhanced the

expression of cytokines when compared with the antigen or PIKA alone. In particular
the enhanced expressions of the cytokines INF~y, IL-2 and IL-4 (see Examples 1.1, 1.2,
1.3, 1.4, 1.5 and 1.6) indicates the stimulation of a specific adaptive immunity was
greater with the presence of the PIKA adjuvant and more specifically the enhanced
expressions of the cytokines INF~y, IL-2 indicates the predominant Thl cell mmunity

was significantly improved with the presence of the PIKA adjuvant. The activity of a
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WEEV complex 194 Western equine encephalomyelitis virus Western
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Measeis More specifically, the present invention provides for an
immunogenic composition and method of use where the immunogenic
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Further the composition containing PIKA stimulated INF~y production by CD4+ T cells
(Examples 1.3, 1.4, 1.5 and 1.6). This feature validates that PIKA is enhancing the

adaptive immune response of the host.

The observed proliferation of antibodies in the blood serum demonstrates that the PIKA
adjuvant induces a beneficial humoral response. Increased specific antibody IgG titers
were observed with the addition of PIKA to an immunogenic composition (see

Examples 1.1,1.2, 1.4, 1.5, 1.6, 2, 3, 5 and 6).

The PIKA adjuvant enhances the immune response in a host when combined with a

inactivated antigen (Examples 1.2, 1.6, 2, 3, 4 and 6), a peptide antigen (Example 1.3)

- and a recombinant antigen (Examples 1.1, 1.4, 1.5, 5 and 7).

A particular feature of the PIKA adjuvant is to provide adequate protection to both limit
and/or eradicate infection in a host, and/or to reduce the risk of symptoins of a disease
that could result from infection by a pathogen. VAXIGRIP (Sanofi Pasteur) used as an
antigen in Examples 1.2 and 6 is itself a human influenza vaccine that elicits a degree of
immune activity considered sufficient to provide protection against an actual influenza
infection. The addition of PIKA to VAXIGRIP further enhanced the immune response
as demonstrated by the degree of beneficial cytokines (IL-2, INF-y and IL-4) and

specific IgG expressed by the immune system.

In a further demonstration of PIKA’s protective properties, 24 ten-day old chickens
were inoculated with a composition comprising PIKA and inactivated avian influenza
antigens including strains H5N! and HON2 (Example 3). The chickens were
subsequently challenged with the live HSN1 virus and observed for a two week period.

At the end of the program the survival rate for the chickens inoculated with the
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abscesses infectionl 16 Mycobacterium avium complex Mycobacterium
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24 chickens that were exposed to the live virus without prior inoculation with the

PIK A/antigen composition.

In a related experiment to demonstrate the therapeutic enhancing properties of the PIKA
adjuvant, Balb/c mice were challenged with a strain of wild rabies virus (Example 4).
Post infection the three different groups of animals were inoculated with a regime of
treatments with different rabies vaccines. The survival rate of the group of mice
inoculated with a combination of an imactivated purified hamster kidney cell rabies
antigen plus PIKA attained 80%. The survival rate of the second group of mice
administered with a hamster kidney cell purified rabies antigen with an alum adjuvant
was 15%. Further the third group of mice administered with the Sanofi-Aventis’

“Verorab” - vero cell inactivated rabies vaccine had a survival rate of 20%.

In a further demonstration of the properties of the PIKA adjuvant, Example 7
demonstrates that the presence of PIKA in conjunction with HBsAg type adw enhances
the production of specific IgGl (Table 26 Figure 35) and more significantly IgG2a
(Table 27 Figure 36) titers in murine serum. The conclusion from this observation is
that PIKA enhances a therapeutic immune response in particular a Thl biased immune

response.

In a related experiment (Example 7) the presence of PIKA in vaccine formulations
comprising HBsAG type adw was shown to enhance the production of interferon-y by
splenocytes stimulated with a CD8 T cell peptide epitope. This result demonstrates that
PIK A induces a CD8+ T cell immune response (Table 28 Figure 37).

Further, (Example 7) the presence of PIKA in vaccine formulations comprising HBsAg
was shown to enhance the production of interferon-y by splenocytes cultured ex-vivo
for six days with 2ug/ml of the CD8 T cell peptide epitope. This result demonstrates

that PIKA induces a central memory T cell response.
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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
polynucleotide 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 vaccine 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.

In certain embodiments of particular interest the immunogenic composition comprises
the 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
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Chlamydia trachomats, seroya 5, Ba, and C Trachoma 38 Chlamydophila
pneumeniae Pneumonia 39 Firmicutes (Gram-positive bacteria) Bacilli
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ng{%@ 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.

Anficens

In an embodiment of particular interest the invention provides for a polynucleotide
adjuvant composition together with an antigen or vaccine where the soﬁrce of the
antigen is a human antigen, a 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 nonreverting 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
antigen. Methods of inactivating a whole 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
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MethicillinResistant Staphylococcus aureus (MRSA) 63 Staphylococcus
aureus VISA and VRSA Staphylococcus aureus(VISANRSA) infections 54
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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 S-59, a psoralen derivative and UVA

illumination; and the like.

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

pathogen.

Polypeptide antigens may be isolated from natural sources using standard methods of
protein purification known in the art, including, but not limited to, liguid
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
synthesis techniques, where such techmiques 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. Weﬂ«
__established recombinant DNA techniques can be employed for production of
polypeptides, such methods include, but are not limited to, for example, 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.
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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 a subject immunogenic composition may be defined

by the selection of antigen or antigens that are used in combination with the PIKA

adjuvant.

More specifically, the present invention provides for an immunogenic composition and
method of use where the immunogenic composition comprises a PIKA adjuvant
together with a viral antigen, wherein exemplary antigens include but are not limited to

antigens of one or more of the viruses described in Table 1.

Table 1: Viral pathogens and diseases

Viral Taxonomy Disease

1 Adenoviridae
2 Mastadenovirus
3 Human adenovirus Ato F Common cold
4 Arenaviridae
5 Old world arenaviruses
3] ippy virus
7 Lassa virus l.assa fever
Lymphoacytic choriomeningitis
8 Lymphogytic choriomeningitis virus . disease




81 Rickettsiales (rickettsias) 82 Anaplasmataceae 83 Anaplasrna Typhus

Fever 84 -hrlichta i yohus Fever 85 Rickettsiaccae 86 Rickettsleae 87
woiBptas 88,0nenca tsutsugamushi Typhus revers 89 Ricketlt, '@ s%gm)ﬁ/ 10176

Spotted fever group 91 Rickettala rickettsk Rickettsia ridetksii%nfecttcn g)é)

Rickettsia provfazekii Typhus Fevers 9?:)31,Ricked is typhi Typhus revers 94

: 95

o Astroviridae
10 Mamastrovirus
11 Human astrovirus Gastroenteritis
12 Bunyaviridae
13 Hantavirus
14 Hantaan virus Korean hemorrhagic fever
15 Nairovirus
16 Crimean-Congo hemaorrhagic fever virus Hemorrhagic Fevers
17 Orthobunyavirus
18 California encephalitis virus L.a Crosse Encephalitis
18 Phlebovirus
20 Rift Valley fever virus Rift Valley Fever
21 Caliciviridae
22 Norovirus
23 Norwalk virus ' Diarrhea
24 Flaviviridae
25 Flavivirus
26 Dengue virus group Dengue
27 Japanese encephalitis virus group
28 Japanese encephalitis virus Japanese encephilitis
29 8t. Louis encephalifis virus St. Louis encephalitis disease
30 West Niie virus ‘ West Nile virus disease
31 fick-bome encephalitis virus group Tick-borne encephalitis
32 Yellow fever virus group Yeliow fever
33 Hepacivirus
34 Hepatitis C virus Hepatitis C
35 Hepatitis G virus Hepatitis G
36 Hepadnaviridae
37 Orthohepadnavirus
38 Hepatitis B virus Hepatitis B
39 Hepatitis delta virus Hepatitis D
40 Hepeviridae
41 Hepevirus
42 Hepatitis £ virus Hepatitis £
43 " Herpesviridae "~ o T o e T
44 Alphaherpesvirinas
45 Simplexvirus
46 Cercopithecine herpesvirus 1 B Virus infection
47 Human herpesvirus 1 Herpes simplex type 1
48 Human herpesvirus 2 Herpes simplex type 2
49 Varicellovirus
50 Human herpesvirus 3 (Varicella zoster virus) Chicken pox, Shingels
51 Betaherpesvirinae
52 Cytomegalovirus

83 Human herpesvirus 5 Cytomegalovirus (CMV)




,Betaoroteceacteria 96 Burknolderiaies 97 Alcaugenace e 98 Bordetell
99 Bordetelia pertussis Per-hiss's 100 "Buid riaceae 101 Burkholderia

wilR Bethelderia cepacia complex 103 Burkhoideria cepaciger/sG2006/000176
Burkholderia monde infection 104 Burkholderia oseudomaile Melioidosis

105 Neisseriales 106 Neissariace.ae

7 Neisseria 1108

Neisseriagononlioeae Gonorrhea 109 Nelsseria meningiticits,

MIMJOCOCCH&MMBRINYIS
55 Human herpesvirus 6 Herpes
56 Human herpesvirus 7 Herpes
57 Gammaherpesvirinae
58 Lymphocryptovirus
59 Human herpesvitus 4 Epstein-Barr virus infection
60 Rhadinovirus
81 Human herpesvirus 8 Herpes
62 Mononegavirales
63 Filoviridas
64 Ebola-like viruses
65 Ebola virus Ebola disease
66 Marburgvirus Marburg hemorrhagic fever
67 Paramyxoviridae
68 Paramyxovirinae
69 Henipavirus
70 Hendra virus Hendra virus disease
71 Morbillivirus
72 Measies virus Measles
73 Respirovirus
74 Human parainfluenza virus 1 Human parainfluenza virus
75 Human parainfluenza virus 3 Human parainfluenza virus
76 Rubulavirus
77 Human parainfluenza virus 2 Human parainfluenza virus
78 Human parainfluenza virus 4 Human parainfiuenza virus
78 ’ Mumps virus Mumps
80 Pneumovirinae
81 Metapneumovirus
82 Human metapneumovirus Human metapneumovirus
83 Pneumovirus
Human respiratory  syncylial
84 Human respiratory syncytial virus disease
85 Rhabdoviridae
86 Lyssavirus
- 87 - - Rabies virus | Rabies- - - -- -
88 Nidovirales
89 Coronaviridae
a0 Coronavirus
a1 Group 2 species
92 Human coronavirus Coronovirus
93 SARS coronavirus SARS
94 Torovirus
g5 Human torovirus Torovirus disease
86 Picornaviridae
a7 Aphthovirus




110 delta/epsilon subdivisions WO 2007/081287PCT/SG20061000176

38 111 Epsilonproteobacteria 112 Campiobacterates 1113l

teraceae 114 Campylobacter Campylobacter IrE;F; '
Campylobacter jejuni Diarrhea 116 Hellcobacteraceae 117 eﬂé%%ocj‘?t%e/?ml%

118 Hellobacter pylon Helicobacter pylori Infectioni 119

Gammaproteobacteria 120 Enterobactériales 121 Entrobactenaceas

122 | Eer‘hnfighig‘ 1 %% Eschenchia-coil
a8 quing rnintis A VITUS
99 Foot-and-mouth disease virus Foot-and-mouth disease virus
100 Enterovirus
101 Human enterovirus A
102 Human coxsackievirus Human coxsackievirus
108 Human enterovirus Human enterovirus
104 Human enterovirus B
106 Enterovirus Human enterovirus
106 Human coxsackievirus Human coxsackievirus
107 Human echovirus Human echovirus
108 Human enterovirus C
109 Human coxsackievirus Human coxsackievirus
110 Human enterovirus D
111 Human enterovirus Human enterovirus
112 Poliovirus
113 Human poliovirus Polio
114 Human enterovirus sp. ' Human enterovirus
116 unciassified Enteroviruses
116 Human enterovirus sp. Human enterovirus
117 Hepatovirus
118 Hepatiis A virus Hepatitis A virus
119 Parechovirus
120 Human parechovirus Human parechovirus
121 Human parechovirus
122 Rhinovirus (common cold viruses)
123 Human rhinovirus A
124 Human rhinovirus Common cold
128 Human rhinovirus B
126 Human rhinovirus Common cold
127 unclassified Rhinovirus
128 Human rhinovirus Common cold
129 | Orthomyxoviridae
130 influenzavirus A
131 influenza A virus influenza
132 influenzavirus B -
133 influenza B virus infiuenza
134 influenzavirus G
136 influenza C virus influenza
136 Paramyxoviridae
137 Paramyxovirinae
138 Henipavirus
139 Hendra virus Hendra virus
140 | Papillomaviridae
141 Alphapapillomavirus
142 Human papillomavirus Human papillomavirus




- Dysentery 124 Salmonella Salmoneilosis 125 Salmonella typhi Salmonella
typhi Infection/Typhoid 126 Shigella 127 Shigella dysentertae Dysentery

whlt®1d29s% Shigella ftexneri Diarrhea  Shigella sonnet Shigglgsis,di%eo176
Yersinia Yersiniosis 131 Yerstnia pesbs Plague 132Legionelfales
133Coxiellaceae 134 Coxiella 135 Cqgxieila bumeti Q Fever 136
Legionellaceae 137 Legionella 138 Léﬁlonella pneumophila

143 Betapapillomavirus
144 Human papiliomavirus Human papillomavirus
145 Gammapapillomavirus
146 Human papillomavirus Human papillomavirus
147 Mupapiliomavirus
148 Human papillomavirus Human papillomavirus
148 unclassified Papillomaviridae
150 Human papiliomavirus types Human papillomavirus
151 Parvoviridae
152 Parvovirinae
153 Erythrovirus
154 Human parvovirus
185 unclassified Erythrovirus
156 Human erythrovirus Human erythrovirus
157 | Polyomaviridae
158 Polyomavirus
Progressive multifocal
159 JC polyomavirus leukencephalopathy
160 Poxviridae
161 Chordopoxvirinae
162 Orthopoxvirus
163 Monkeypox virus Monkey pok
164 Variola virus Smallpox
165 | Reoviridae
166 Rotavirus
167 Rotavirus A Diarrhea
168 Rotavirus B Diarrhea
169 Rotavirus C Diarrhea
170 | Refroviridae
171 Orthoretrovirinae
172 Deltaretrovirus
173. Primate T-lymphotropic virus 1
174 Human T-lymphotropic virus 1 Human T-lymphotropic virus
175 Primate T-tymphotropic virus 2
1 -176 Human T-lymphotropic virus 2 - Human-T-lymphotropic virus
177 Primate T-lymphotropic virus 3
178 Human T-lymphotropic virus 3 Human T-lymphotropic virus
178 Lentivirus
180 Primate lentivirus group
181 Human immunodeficiency virus type 1 and type 2 HIV
182 unciassified Retroviridae
183 Aids-associated retrovirus
184 Human endogenous retroviruses
185 | Togaviridae
186 Alphavirus




Legionelicsis/Legionnaire's Disease 139 Legionella pneumoohila Pontiac
Fever 140 Pasteurellates 141 Pasteurellaceae 142 Haemophilus 143

wiagnepiiys ducreyi Haemophilus ducreyi Infection 144 Hagmoahilis noo176
influenzae serotyoe b - Haemophilus influenzae Serotype b |

-(HIb)-Infection- 145 Pseudomonadal
Pseudomonas 148 Pseudomonas ae

es_146 Pseudomonadaceae 147
r%sglnosa group 149 Fseudomonas

nae P P
ifesSa nrégg\yl&b‘.hldiékl raS—aefugmoSa

Aavnallannne 151
AKX

m&ﬁj& infeetion-150-hvot Crattas—1o=x
Haale +. Aot +o tor lofantian A0 Thinteiahaoloac 10K
THUat el AE ety tidintehed et Wids T o= T UL AT S 9%, e equine encephaiits
188 SFV complex
190 Chikungunya virus Chikungunya fever
191 VEEV complex
192 Venezuelan eguine encephalitis virus Venezuelan squine encephalitis
193 WEEV compiex
184 Western equine encephalomyelitis virus Western equine encephaalitis
195 Rubivirus
186 Rubella virus Rubella, German Measels

More specifically, the present invention provides for an immunogenic composition and

method of use where the immunogenic composition comprises a PIKA adjuvant

together with a bacterial antigen, wherein exemplary antigens include but are not

limited to antigens of one or more of the bacteria described in Table 2.

Table 2: Bacterial pathooens and diseases

Bacterial Taxonomy Disease

1 Actinobacteria

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

3 Acidimicrobidas

4 Actinobacteridae

5 Actinomycetales

6 Corynebacterineae

7 Corynebacteriaceae

8 Corynebacterium

g Corynebacterium diptheriae Diphtheria

10 Actinobacteridae

" Actinomycetales

12 Corynebacterineae

13 Mycobacteriaceae

14 ‘Mycobacterium

18 Mycobacterium abscessus Mycobacterium abscessus infection

16 Mycobacterium avium complex Mycobacterium abscessus infection

17 Mycobacterium leprae Leprosy/Hansen's Disease
Mycobacterium tubercuiosis

18 Mycobacterium tuberculosis Infection

19 Nocardiadeae

20 Nocardia

21 Nocardia asteroides Nocardiosis

22 Nocardia farcinica Nocardiosis

23 Nocardia nova Nocardiosis




Francisellaceae 154 Francisella WO 2007/081287PCUSG2006/000176

39 155 Francis,lia tularenis Francisalla tulareesis Infection 156 Vibrionales
wbZdovisiegraome 158 Vibrlo 159 Vibrio parahaernolyficus \BibesG2006/000176

parahaemoincus Infection 160 VIbno vulniticus Vibrio vulninicus infection

161 Vforio cholera Cholera 162 Spiroglgaetes 163 Spirochaetes (class)

164 Spirochaetaies 165 Leptospiracem 166 Leptospira . Leptospirosfs

‘Qﬁ_/ Spi[UL'lldcl[dCeaS Nocardia transvalensis Nogcardiosis

25 Nocardia brasiliensis Nocardiosis

26 Nocardia pseudobrasiliensis Nocardiosis

27

28 Chiamydiae/Verrucomicrobia group

29 Chlamydiae

30 Chlamydiae (class)

31 Chlamydiales

32 Chlamydiaceae

33 Chiamydia

34 Chiamydia trachomatis Chiamydia

35 Chlamydia pneumoniae Prieumonia

36 Chlamydia psittaci Psittacosis

Chiamydia trachomatis, serovars A,

37 B, Ba,and C Trachoma

28 Chlamydophila pneumoniae Pneumonia

39 Firmicutes {Gram-positive bacteria}

46| Badll

41 Bacillales

42 Bacillaceae

43 Bacilius

44 Bacilius cereus group

45 Bacillus anthracis Anthrax

46 Listeriaceae

47 Listeria

48 Listeria monocviogenes Listericsis

49 Staphylococcaceae

50 Staphylococous

51 Staphylococcus aursus Toxic Shock Syndrome
Methiciliin Resistant

52 Staphylococcus aursus Staphylococeus aureus (MRSA)
Staphylococcus

53 Staphylococcus aureus VISA and VRSA auraus{VISA/VRSA) infections

54 Lactobaciliaies

85--- - - Streptococcaceas

56 Streptococcus Streptococcal Diseases

57 Group A streptococcus Scarlet Fever

58 Group B streptococcus Meningitis

59 Streptococcus pneumoniae Pneumonia

60 Clostridia

61 Closfridiales

62 Clostridaceae

63 Clostridium

64 Clostridium botulinum Botulism

65 Clostridium difficiie Diarrhea




168 Barrelia 169 Battelle burgdorferi Group 170 IBorrelia burgdorferi

Lyme Disease 171 Treponema Treponema pallidun Syphilis More
wiPeriHigadhg-the present invention provides for 2r immunogenie /s ca006/000176

composition and method of use where the immunogenic compaosition

complises a PIKA adjuvant together with a fungal antigen, wherein

exemplary antigens include but are not limited 5to antigens of one or more

f tha funal-desceribad-in-Tahle 2 Tahla. 2 Funaslnathadens and-diceacac
Spg 1 o TSI T gt Rtart o o L 9o TSN GE Disease T C oo — o
HeuhgakTaxonemy-Disease-H-Ascomyebta-taseamyeetes)
2iPezizen .ngggg&sggé@gctiomycctcs 4-FEurebales—b Tr#eheeemaeeae————————
FRItBSpORe— Q?’;gbggfyé@gé@ae H-Aspergilus-Aspergilosis-8-enremies

70 Mycoplasma

71 Mycoplasma pneumonia Mycoplasma pneumoniae Infection

72 Proteobacteria (purple bacteria and relatives)

73 Alphaprotecbacteria

74 Rhizobiales (rhizobacteria)

75 Bartoneliaceae

76 Bartonelia

77 Bartonelia henselae Cat Scratch Disease

78 Brucellaceae

79 Brucella Bruceliosis

80

81 Rickettsiales (rickettsias)

82 Anaplasmataceae

83 Anaplasma Typhus Fevers

84 Ehrlichia Typhus Fevers

85 Rickettsiaceae

86 Rickettsieae

87 Orientia

88 Orientia tsutsugamushi Typhus Fevers

89 Rickettsia

90 Spotted fever group

91 Rickettsia rickettsil Ricketisia rickettsii infection

9z Rickettsia prowazekii Typhus Fevers

93 Rickettsia typhi Typhus Fevers

94

g5 Betaproteobacteria

06 Burkholderiales

97 Alcaligenaceae

98 Bordetella

99 Bordetella pertussis Pertussis

100 “Burkholderiaceae - - -

101 Burkholderia

102 Burkholderia cepacia complex

103 Burkholderia cepacia Burkholderia cepacia infection

104 Burkholderia pseudomaliel Melioidosis

105 Neisseriales

106 Neisseriaceae

107 Neisseria

108 Neisseria gonorrhoeae Gonorrhea

108 Neisseria meningitidis, meningococcus Meningitis

110 delta/epsilon subdivisions




9 Ajellornycetace e 0 Aiellomnes Ajellomyces capsulatus Histopiasma
capsuiatum( Hisioplasmom 113 Blastomnoides denafitidisBlastomycosls

whhfhepgsmataceasRingworm 15 mitesporm Onnenales 16 SMpRGI6S 76
WO 2907/081287pcps G2006/000176 40 17 Coccidiodes immitis

Coomdmidemycosis,Valley fever 18 P
Paracoccidiolcies brasiliensis 20 Sord

-atomic'moles 19

iomtmetes 21 Sorderiornycefidae
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113 Campylobacteraceae
114 Campylobacter Campylobacter infection
115 Campyiobacter jejuni Diarrhea
116 Helicobacteraceae
117 Heliobacter
118 Heliobacter pylori Helicobacter pylori infection
119 Gammaprotecbacteria
120 Enterobacteriales
121 Entrobacteriaceas
122 Escherichia
123 Escherichia coli Dysentery
124 Salmonelia Saimoneilosis
125 Salmonella typhi Salmonella typhi Infection/Typhoid
126 Shigella
127 Shigella dysenteriae Dysentery
128 Shigella flexneri Diarrhea
129 Shigelia sonnel Shigellosis
130 Yersinia Yersiniosis
131 Yersinia pestis Plague
132 Legionellales
133 Coxiellaceae
134 Coxielia
185 Coxiella burnetii Q Fever
136 Legioneliaceae
137 Legionella
138 Legionelia pneumophiia Legionellosis/Legionnaire's Disease
139 Legionella pneumophila Ponttac Fever
140 Pasteurellales
141 Pasteurellaceae
142 Haemophilus
143 Haemophilus ducreyi Haemophilus ducreyi infection
Haemophilus influenzae Serotype b
144 Haemophilus influenzae serotypeb - -~ - ~(HibYinfection - '
145 Pseudomonadales
146 Pseudomonadaceae
147 Pseudomonas
148 Pseudomonas aeruginosa group
148 Pseudomonas aeruginosa Pseudomonas aeruginosa infection
150 Moraxeliaceae
161 Acincbacter Acinetobacter infection
162 Thiotrichales
158 Franciseliaceae
154 Franciselia




25 Sporothrix schenckil Sporotrichosis 26 Pneumocystidomycetes 27
Prieumooysticlaies 28 Eneumocystidaceae 29 Pneumocystls 30
wonRwmeexstis proved PCP Infection 31 Saccharomycotina 32t/sc2006/000176
Saccharomycetes Saccharomycetales 4 mitosporic Saccharomycetelec
35 Candida 36 Candlda aibicans Canglle:liasls, Thrush 37 Basidiomycota

cbasidlomycetes) 38 Hymenomycete

185 Francisella tularenis Francisella tularensis infection
156 Vibrionales ‘

167 Vibrionaceae

158 Vibrio

159 Vibrio parahaemolyticus Vibrio parahaemalyticus infection
160 Vibrio vulnificus Vibrio vuinificus Infection

161 Vibrio cholerae Cholera

162 | Spirochaetes

163 Spirochastes (class)

164 Spirochaetaies

165 Leptospiraceas

166 Leptospira Leptospirosis

167 Spircchaetaceas

168 Borrelia

169 Borrelia burgdorferi Group

170 Borrelia burgdorferi Lyme Disease

171 Treponema

172 Treponema pallidun Syphilis

More specifically, the present invention provides for an immunogenic composition and
method of use where the immunogenic composition comprises a PIKA adjuvant
together with a fungal antigen, wherein exemplary antigens include but are not limited

to antigens of one or more of the fungi described in Table 3.

Table 3: Fungal pathogens and diseases

Fungal Taxonomy Disease
1 Ascomycota {(ascomycetes)
2 Pezizomycotina
3 Eurotiomycetes
4 Eurotiales
5 Trichocomaceae
e ‘mitosporic Trichocomaceae
7 Aspergilius Aspergillosis
8 Onygenales
9 Ajellomycetaceae
10 Ajellomyces
11 Ajellomyces capsulatus
12 Histoplasma capsulatum Histoplasmosis
13 Biastomycoides dermatitidis Blastomycosls
14 Arthodermataceae Ringworm
15 mitosporic Onygenales
18 Coccidiodes




Heterobasidiomycetes 40 Tremellom ciekdae 41 Trernellalas 42
Tremellaceae 43 Filobasidielle Filabasidiella neoformaris 45

wEBIRRPseUS neoformans Cryptococcosis 46 Metoza 47 “YidpRtaARe/000176

48 Bilareria 49 Acoelometa -50 -

Piatyne min nes - 51 Trematoda : 52

Digenae
40
Coccidioidomycosis, Valley
17 Cocridiodes immitis faver
18 Paracoccidioides
18 Paracoccidioldes brasiliensis
20 Sordariomycstes
21 Sordariomycetidae
22 Ophiostomataies
23 Ophiostomataceae
24 mitosporic Ophiostomataceae
25 Sporothrix schenckil Sporotrichosis
26 Pneumocystidomycetes
27 Pneumocystidales
28 Pneumocystidaceae
20 Pneumocystis
30 Pneumocystis jiroveci PCP Infection
31 Saccharomycotina
32 Saccharomycetes
33 Saccharomycetales
34 mitosporic Saccharomycetales
35 Candida
36 Candida albicans Candidiasis, Thrush
37 | Basidiomycota (basidiomycetes)
38 Hymenomycetes
38 Heterobasidiomycetes
40 Tremellomycetidae
41 Tremellales
42 Tremellaceae
43 Filobasidielia
44 Filobasidielia necformans
45 Cryptococous neoformans Cryptococcosis
46 | Metoza
47 Eumetazoa
48 Bilareria
49 Accelomata
180 " Platyhelminthes -
51 Trematoda
52 Digenae
53 Strigeidida
54 Schistosomatidea
&5 Schistosoma
56 Schistosoma haematobium Schistosomiasis
57 Schistosoma japonicum Schistosomiasis
58 Schistosoma mansoni Schistosomiasis
59 Pseudocoelomata
60 Nematoda




53 Strigeidida 54 4 Schistosomaticies 55 Schistosoma 56 Schistosorn a

haematoblum Schistosomiasis 57 Schistosom a japonicum
wochistegppiasis 58 Schistosoma mansonl Schistosomiasis 3Q1cc2006/000176

PSeUdocoelattlata 50 Nematode WO

2007/081287PCT/SG2006/000176 4121 Chromadorae 62 Spirund 63

Filaesa 64 Onchoceroma 65 Brugia 6 1

61 Chromadorae

62 Spirurida

83 Filaricidea

64 Onchocercidae

65 . Brugia

66 Brugia malayi Lymohatic filariasis

More specifically, the present invention provides for an immunogenic composition and
method of use, where the immunogenic composition comprises a PIKA adyuvant
together with a parasitic antigen, wherein exemplary antigens include but are not limited

to antigens of one or more of the parasites described in Tabie 4.

Table 4: Parasitic pathogens and diseases

Parasite Taxonomy Disease

Phylum Sarcomastigophora (the protozoa)

Subphylum Mastigophora (the flageliates)

Class Zoomastigophorea

Order Trichomonadida

X Dientamoeba = fragilis
Dientamoeba fragilis

Infection
QOrder Diplomonadida
Giardia lambiia (giardiasis) Glardia intestinalis Giardiasis/Giardia
: Infection
Order Kinetoplastida
Leishmania Kala-Azar
Trypanosoma cruzi Chagas Disease
Adfrican

Trypanosoma brucei _
Trypanosomiasis

Subphylum Sarcodina (the amoebae)

Superclass Rhizopoda

Class Lobosea
Order Amoebida

Entamoeba histolytica Amebiasis

Phylum Apicomplexa

Class Sporozoea

Subclass Cocceidia

Order Eucoccidiorida

Suborder Eimeriorina

Family Eimeriina

Isospora belli Isospora Infection

Family Sarcocystidae

Toxopiasma gondii (toxoplasmosis) Toxoplasmosis




Brugia maiayi Lyrnohaflofitariasis More specifically, the present invention

provides for an immunogenic composition and method of use, where the
wih¥sRganic composition comprises a PIKA adjuvant togetherwihods 00176

parasitic antigen, wherein exemplary antigens include but are not limited

to antigens of one or more of the para%&es described in Table 4, Table 4:

Parasitic pathoaens and diseases ParaSite Taxonomy i Disease Phylum

ytumvastigophora-(the

Sarcomastigophora{iieayiigzembsI —Subpt
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I Slardiaaimina (giardiasis

Clardia

testinatis-Hnfection R uesidpetoptastme—teisthmanisi Kata-

Azar
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FTypanosoma Grumr Chagas Disease Ty Eres Oy eI &5
rypanosomiasis Subphylum Sarcodina (the @&Bieehagins Supe

fcan

EPe}ﬁ%‘%infecﬁon

Réwzeredsoliastisabosta

Class Litostomatea

Order Vestibuliferida

Balantidium coli

Balantidium Infection

Phylum Plathyhelminthes (the flatworms)

Class Trematoda

Subclass Digenea (the digenetic trematodes)

Order Echinostomatiformes

Family Fasciolidea

Fasciola hepatica

Fascioliasis

Fasciolopsis buski

Fasciolopsiasis

Order Strigeiformes

Family Schistosomatidae

Schisiosoma mansoni, S.
haematobium, and S.
japonicum

Schistosomiasis

Order Opisthorchiformes

Family Opisthorchiidae

Clonorchis sinensis

Clonorchis infection

Family Heterophyidae

Heterophyes heterophves

Heterophyes {nfection

Order Plagiorchiformes

Suborder Plagiorchiata

Family Dicrocoeliidae

Platynostomum sp.

Malaria

Suborder Troglofremata

Family Troglotrematidae

~---—~Paragonimus - - - - oo

-Paragonimiasis- - - -

Class Cestoidea

Subclass Eucestoda (the tapeworms)

Order Cyclophyllidea

Dipylidium caninum

Dipylidium Infection

Echinoccus muitilaclaris

Alveolar Hydatid

Disease

Hymenolepis nana

Hymenolepiasis

Taenia saginata

Taeniasis, Cysticerosis

Order Proteccephalata

Opisthorchis viverrini

Opisthorchis infection




-Otter Amoeitida Entamoeba histolytictal Amebiasis Phylum
APicomPlexe Classorozoea Subclass Coccidia Order Eucoccidiorida
woigrder,Eimericrina  Family Eimerlina Isespora bolli isospexiz;sgg&)%%%lm
Family Sarcocystidae Toxopiasma pandit (toxoplasmosis)
Toxoptasmosis WO 2007/081287PCTISG20061000176 42 Family
Cryptosporidlidae  Cryptosponalum 6§rvum (ctosponcosis)
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Diphyllobothrium Jatum

Diphyliobothrium
Infection

Phylum Nematoda (the roundwarms)

Class Aphasmida {=Enoplea)

Order Trichurida

Family Capillaridae

Capiliaria philippinensis

Capiliaria infection

Family Trichinellidae

Trichinalla

Trichinellosis/Trichinosis

Family Trichuridae

Trichuris trichiura

Trichuriasis

Class Rhabditas

Order Rhabditidae

Strongyloides stercoralis

Strongyloidiasis

Order Strongylida

Family Ancylostomidae

Ancyiostoma duodenale

Hookworm infection

Anglostrongylus cantonensis

Angiostrongyliasis

Order Ascaridida
Ascaris Ascaris Infection
‘ . Roundworm  Infection,
Toxocara canis, T. cati .
Intestinal
Baylisascaris Baylisascaris infection
Anisakis simplex and o
) . Anisakiasis
Pseudoterranova decipiens
Order Oxyurida
Enterobius vermicularis Pinworm infection
Order Splrurida
Suborder Spirurina

Family Onchocercidae

Onchocerca volvulus {onchocerciasis, riverblindness)

Onchocerciasis

Suborder Camalianina

Family Dracunculidae

- -~ -Dracunculus medinensis

Guinea Worm Disease --

Phylum Arthropoda

Subphylum Crustacea

Class Insecta

Order Anoplura
Pediculus humanus capitis Pediculosis
Subphyium Chelicerata
Class Arachnida
Order Acari
Suborder Astigmata
Sarcopies scabiel Scabies
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Family Babosiidae Babesia egBabesia microtl and Babesla divergens
Babesia infector Phylum Ciliophora (the ciliates) Class Lltostomatea

woHlefdéesibuffencia  Balanfidium coil Balantidium Infectiga-Rbdit000176
Plathyhelminthas (the flatworms) Class Trematoda Subclass Digenea

(the digenetic trematodeM Order Ecgwostcmatiformes Family
Fasciolidea

In a related embodiment, the present invention provides for an immunogenic
composition and method of use, where the immunogenic composition comprises a
PIKA adjuvant together with an allergy antigen (“allergen”) or vaccine where the source
of the antigen or vaccine is derived from or produced to emulate a pathogen from a
human or animal allergy sources including; plants, animals, fungi, insects, food, drugs,

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 (e.g.,
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 cheniicals

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

Allergens include but are not limited to cells, cell extracts, proteins, polypeptides,

peptides, polysaccharides, polysaccharide conjugates, peptide and non-peptide mimics
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whpsmaseRisim,and tabonicurn S. S. Schistosomiasis Order

Fasciola hepatica Fascioliasis Fasciolopsis buski Fascioiopsiasis Order
Strigeiformes  Family Schistosomaticiae  Schistose=mansoni,

i : . ) = PCT/SG2006/000176
Opisthorchlformes Family Opisthorchildae  Clonorchis sinensis ’

Cionorchis Infection Family Hoterophylda  Heterophyes heterophyes
Haterophyas Infection Order Plagiorcrﬁ?orme

of polysaccharides and other molecules, small molecules, lipids, glycolipids, and

carbohydrates.

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 peremme or Lolium multiflorum); Cryptomeria
(Cryptomeria japonica), Alternaria (Alternaria alternata); Alder; Alnus (Alnus
gultinoasa); Betula (Betula verrucosa); Quercus (Quercus alba); Olea (Olea europaj;
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);
Chamaecypaﬁs'(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 a related embodiment, the present invention provides for a polynucleotide adjuvant
composition and method of use-where the immunogenice-composition comprises a PIKA -

adjuvant together with an autoimmune antigen or vaccine.

In a related embodiment, the present invention provides for an immunogenic
composition and method of use, where the immunogenic composition comprises the
PIKA adjuvant alone or together with a cancer antigen, wherein exemplary antigens

include but are not limited to antigens of one or more of the cancers described in Table
5.



Suborder Plagiorchiata Family Dicrocooludae Platynostomum sp.
Malaria Suborder Troglotremata Family Troglotrematidae

we 8gekIes---- Paragonirniasi Class Cestoidea Subclass fgt46€656t8000176
(the tapeworms) Order Cyclophyllidea  Dipyliciium caninum
Dipyildium Infection 46

Table 5: Cancers

Cancer Taxonomy and Diseases
1 Bone
2 Ewing's Family of Tumors
3 Osteosarcoma
4 Brain
5 Brain Tumor
6 Brain Stem Glioma
7 Cerebellar Astrocytoma
8 Cerebral Astrocytoma/Malignant Glioma
9 Ependymoma
10 Medulloblastoma
Supratentorial Primitive Neurcectodermal Tumors and
11 Pineoblastoma
12 Visual Pathway and Hypothalamic Glioma
13
14 Breast ‘
15 Breast Cancer
16 Digestive/Gastrointestinal
17 Anal Cancer
18 Bile Duct Cancer, Extrahepatic
19 Carcinoid Tumor, Gastrointestinal
20 Colon Cancer
21 Esophageal Cancer
22 Gallbladder Cancer
23 Liver Cancer
24 .| .| Pancreatic Cancer .
25 Rectal Cancer
26 Small Intestine Cancer
27 Stomach {Gastric) Cancer
28 Endocrine
28 Adrenocortical Carcinoma
30 Carcinoid Tumar, Gastrointestinal
31 Islet Cell Carcinoma (Endocrine Pancreas)
32 Parathyroid Cancer




Echinoccus multilociaris AlveolarHydatrd Disease inymenolepis nana
Flymenolepiasis Taenia saginata Taeniasis, Cysticerosis Order
wU9ls9seRhalata  Opisthorcnis viverrini Opisthorchis infection WQ -
2007/081287PCT/SG2006/000176 43 Order Pseudophydidea
Diphyllobothrium latum Diphyllobothrium Infection Phylum Nematode (the
roundworms) Class Aphasmida (—Enoﬁea) Order Trichuricia Family

Capitigriclae—Capgiata-philibpinensis-C-Apiara-irfection-Family
Trichinelfldae Trichmel a“frl finellosisTi r|ch|n05|s Family Trichuridae
Triohtftis tribhiuraPiuitary Tumor
Thyroid Cancer

36 Eye

37 . Melanoma, intraocular

38 Retinoblastoma

39 Genitourinary

40 Bladder Cancer

41 Kidney (Renal Cell) Cancer

42 Penile Cancer

43 Prostate Cancer

44 Renal Pelvis and Ureter Cancer, Transitional Cell

45 Testicular Cancer

46 Urethral Cancer

47 Wilms' Tumor and Other Childhood Kidney Tumors

48 Germ Cell

49 Extracranial Germ Cell Tumor

50 Extragonadal Germ Cell Tumor

51 Ovarian Germ Cell Tumor

52 Testicular Cancer

53 Gynecologic

54 Cervical Cancer

55 Endometrial Cancer

56 Gestational Trophoblastic Tumor

57 Ovarian Epithelial Cancer

58 Ovarian Germ Cell Tumor

59 Ovarian Low Malignant Potential Tumor

60 _ | Uterine Sarcoma

81 Vaginal Cancer

62 Vulvar Cancer

83

64 Head and Neck

65 Hypopharyngeal Cancer

66 Laryngeal Cancer

67 Lip and Oral Cavity Cancer

68 Metastatic Squamous Neck Cancer with Occult Primary




Thohuriasis Class Rhabditae Order Rhabditiciae Strongyloides

stet-coral's Strongyioidiasis Order Strongylida Family Ancylostomidae
wneyiastegya duodenaie Hookworm infection Angiostrongylus-GastioneRsis 7¢

Angiostrongyliasis Order Ascaridida Ascaris Ascaris infection Toxocara

canis, T. call Roundworminfection, intestinal Baylisascaris aylisascaris

Infection Anlsa|d55|mplexan Pseudoterranova deC|p|ens Anisakiasis Order

(s)l)j agg'r;: <;:iflquv%%
(oncﬁ)ocerc irz;ls vedo?pr@r?'en S 6ncﬁocer0|a5|s Suborder Camalianina
Family Dracuncufiergea@iREUR A SERRE R8I Cancer

72 Parathyroid Cancer

73 Salivary Gland Cancer

74 Hematologic/Blood

75 Leukemia

76 Acute Lymphaoblastic Leukemia

77 Acute Myeloid Leukemia

78 Chronic Lymphocytic Leukemia

79 Chronic Myelogenous Leukemia

80 Hairy Cell Leukemia

81 Lymphoma

82 AlDS-Related Lymphoma

83 Cutaneous T-Cell Lymphoma

84 Hodgkin's Lymphoma

85 Mycosis Fungoides

86 Non-Hodgkin's Lymphoma

87 Primary Central Nervous System Lymphoma

88 Sezary Syndrome

89 T-Cell Lymphoma, Cutaneous

80 Waldenstrom's Macroglobulinemia

91 Other

92 Chronic Myeloproliferative Disorders

93 Multiple Myeloma/Plasma Cell Neoplasm

94 Myelodysplastic Syndromes

95 Myelodysplastic/Myeloproliferative Diseases

g6 Lung o

97 Non-Small Cell Lung Cancer

a8 Small Cell Lung Cancer

99 Muscuioskeletal

100 Ewing's Family of Tumors

101 Osteosarcoma/Malignant Fibrous Histiocytoma of Bone

102 Rhabdomyosarcoma

103 Soft Tissue Sarcoma

104 Uterine Sarcoma




Guinea Worme ne Phyrum Artnrapcoa Subphylum Crustacsa Class
Insecta Order Anoniura Pecliculus humanus capitls Fedloulosis
wouophndway Chelicerata Class Arachnids Order Acari Subggek@ooos/000176
gmata Sarcoptes scabiei | Scabies WO
2007/081287PCT/SG20061000176 44 In a related embodiment, the
present invention provides for an immlﬁ?ogenic composition and method
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of the_antiuen or \%%f@i &€ derived from or produced to emulate a
pathden from g Riaarest @il allergy sources including: plants,
anindls, finigi, insestsefaodstbitigsaslust, and mites and the tike Altergens
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storage mite allergamgiedapahesercdtiar poNemhayctevies MOTdrSHOTe and
allergens; animalrallesgiaasde.g., dog, guinea pig, hamster, gerbil, rat,
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trimettie-ant .yﬁ (ilfﬁ‘e) and-the-iseeyanates(such-as toluene diisocyanate));
occupational rgens such as flour (e.qg., -allergens Gauging Baker's
asthiffa), castor | BEAR CHEE BEARPEABIndustrial chemicals 25described
abavédflea allergéemsimdaneaman proteins in non-human animals.
~ Allergens includeMairarg=n0t limited to cells, Tetextracts;proteins;
polypeptides; perfides aetysasshatiaes,pelysaccharide-conjugates,
peptkzig and nor-gg_nt(i:dp mimics_WQ 2007/081287PCT/SG2006/000176
45 bf olysacchandas afother molecules, small molecules, lipids,
glycolipids, and carbohydrates. Examples of specific natural, animal and
plant allergens include but are not limited to proteins specific to the
following genuses: Canine (Canis familiaris); Dertnatophagoides (e.g.
ennaien | r] ' I icus): Ambrosia (Ambrosia
’grtemiisfo Eyﬁogﬁfﬁcﬁéﬂg% %ggﬁrtﬁf égge%ﬁ%gg%%% Um %?tfﬁc@iﬁ{?l proteins — for
e heRaiE ot &i%é@oﬁ@é@%%ﬁ%(@?eﬁm hiteniatapillomavirus
Alfrter; AdRUB{ANIALS: Gl |fﬁ@@&%lbﬁ§&ﬁ'@o§%ﬁ%é@ﬁl%8§r@ﬁ&ﬁhej homa, and
‘(:%,,uer(l:us alba); Olea (Olera eur(\)\g@; Artemisia gArtem|S|a vulgaris); )
AAGSTEY: BIREERIEnCe: oy eastardlifethet Biaketiegtivated and/or
Mﬁpméﬁiglmn‘?éﬂﬁa@ﬂ?%mea)eﬂmc@é&@ Blntieln aeinanita AR Sntigens
pis multillortim); Cupressus.(e.q. Cupressus sempervirens ‘
ﬁ%is%sg%riazson%% an %u gpeeglsﬁl%s cé’r%eéﬁ?pé)‘fojﬁﬁf‘peﬁ%"@?&ted proteins,
Furgiesidsss ahinoligéss. Junpesusepiigiientojiydipes sndomiPidisydBehonoclonal
Sunipguds ashei); Thuya (e.g. Tnuya orientalis); Chamaecyparis (e.g.
Chamaecyparis obtusa); Periplaneta (e.g. Periplaneta americana); 15
Agropyron (e.g. Agropyron repens); Secale (e.g. Secale cereale); Triticum
(e.g. Triticum aestivum); Dactylis (e.g. Dactyfis gloinerata); Festuca (e.g.
Festuca elatior); Poa (e.g. Poapratensis or Poa campressa); Avena (e.g.
Avena sativa); Hoicus (es_ Holcus lanatus); Anthoxanthum (e.g.
Anthoxnnthum odoratum); Arrhenathenun (e.g. Arrhenatherum clatius);
Agrostis (e.g. Agrostis alba); Phleum (e.g. Phleum pratense); 20 Phalaris
(e.g. Phalaris arundinacea); Paspalum (e.g. Paspalum notatum); Sorghum
(e.g. Sorghum halepensis); and Bromus (e.g. Bromus inermis).
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In a related embodiment, the present invention provides for a
polynucleotide adjuvant composition and method of use where the

winmpegenic composition comprises a PIKA adjuvant togetbefwithodoo0176
autoimmune antigen or vaccine. 25 In a related embodiment, the present

invention provides for an immunogenic.composition and metho_d of use,
where the immunogenic composition comprises the P11CA adjuvant

0 ] er antigen, wherein exemplary antigens |
e e e e P B Gparorising e
delsenslegtideT adisvag Table!®: Guntiersi@amoert Takoaoeay andoRiséasegh the

Bragor2 oG GRMIY Of THRALS o Q51888 3e RS BralD o BlaiN e of
ilﬁjmor 06 'OBrain Stem Glioma 7 Cgercebgllar Ast(;j}écytom%tIl 8 %grgbc%fence ©
ggﬁg%mmlg}%ﬁ@@ﬁ@m of cancer cells not killed by prior treatments. The

treatment may be administered prior to, in conjunction with, or post other therapies
provided to the individual and thus may form part of an overall combination therapy to

treat the cancer.

In a related embodiment the cancer vaccine provides for therapies capable of inducing
tumor specific immune responses against both a primary tumor and metastases. In
addition, the induction of a strong immunity may lead to the establishment of immune
memory, thereby reducing or inhibiting tumor recurrence. The cancer vaccine may
induce specific antibodies against tumor-associated surface antigens and preferably to

induce cellular immune response with preferably a bias toward a Th1 immune response.

Any of a variety of known tumor-specific antigens or tumor-associated antigens (TAA)
can be included in a subject immunogenic composition. The entire TAA may be, but
need not be, used. Instead, a portion of a TAA, e.g., an epitope, may be used. Tumor-
associated antigens (or epitope-containing fragments thereof) which may be used into
YFV include, but are not limited to, MAGE-2, MAGE-3, MUC-1, MUC-2, HER-2,
high molecular weight melanoma-associated antigen MAA, GD2, carcinoembryonic
antigen (CEA), TAG-72, ovarian-associated antigens OV-TL3 and MOV1E, TUAN,
alpha-feto protein (AFP), OFP, CA-125, CA-50, CA-19-9, renal tumor-associated
antigen G250, EGP-40 (also known as EpCAM), S100 (malignant melanoma-associated
- antigen), p53, and p2lras. A -synthetic analog of any TAA (or epitope thereof),
mncluding any of the foregoing, may be used. Furthermore, combinations of one or

more TAAs (or epitopes thereof) may be included in the composition.

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

antigens, or more than five antigens.
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Additional agents

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

agents, carriers, and the like.

In an embodiment of particular interest, the present invention provides 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 bark of Quillaja Saponoria for example QS21; endogenous human
mmmunomodulators; bacterial derived adjuvants including unmethylated CpG
dinucleotides; oligodeoxynucleotides (e.g., synthetic oligonucleotides) containing
unmethylated CpG dinucleotides; liposomes (e.g., liposomes made of biodegradable
materials such as phospholipids); biodegradable polymer microspheres (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; immune 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  Ileishmania

elongation factor.
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When the subject immunogenic composition is administered in conjunction with
another adjuvant, the polynucleotide adjuvant can be administered before and/or after,
and/or simultaneously with the other adjuvant. For example the polynucleotide
adjuvant may be administered with the initial administration of the antigen, followed by
a boost dose of vaccine comprising either or both of the adjuvants. Alternatively the
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 subjecf Immunogenic composition may be administered
with cytokines or other co-stimulatory molecules for example: IL-1, IL-2, TL-4, IL-5,
IL-6, IL-7, IL-10, IL-12, IL-15

In a related embodiment the present invention provides for an mmmunogenic substance
comprising a PIKA adjuvant, an antigenic substance or substances, plus a suitable
carrier. The carrier may be for example an oil-and-water emulsion, suspension, a lipid
vehicle, 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
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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,

Kits
In certain embodiments, the invention provides a kit comprising a subject mmunogenic
composition. - In certain embodiments, the invention provides a kit comprising a PIKA

adjuvant and an antigen in separate formulations.

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

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

comprises instructions for reconstitution of the lyophilized composition.
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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 digiteﬂ 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 solution or as: a suspension,
cream, emulsion, tablet, coated tablet, microcapsule, suppository, drops, pill, granules,
dragee, capsule, gel, syrup or slurry. 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. ; Methods in Molecular Medicine, Vol.
87: Vaccine Protocols, 2nd edition (2003), Humana Press; Mucosal Vaccines (1996),
Kiyono et al., eds., Academic Press; and Vaccine Adjuvants: Preparation Methods and

Research Protocols (2000) D.T. O'Hagan, Humana Press.
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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 (e.g., a needle) to be scratched
into the skin.

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 conmsisting 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.

~ The immunogenic composition of the present invention may be employed in such

forms, both sterile and non-sterile, such as capsules, liquid solutions, liquid drops,
emulsions, suspensions, elixirs, creams, suppositories, gels, soft capsules, sprays,
inhalants, aerosols, powders, tablets, coated tablets, lozenges, microcapstules,
suppositories, dragees, syrups, slurries, granules, enemas or pills. Any inert carrier can
be used, such as saline, or phosphate buffered saline, stabilizers, propellants, encased in

gelatin capsule or in a microcapsule or vector that aids administration or any such
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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.

In certain embodiments, the PIKA adjuvant composition and an immunogenic
composition comprising the PIKA adjuvant and antigenic compound is 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 or in emulsion.

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 bacterial composition to
mucosal linings of the bronchi. This invention can utilize a system that depends on the
power of a compressed gas to expel the bacteria from a container. An aerosol or

pressurized package can be employed for this purpose.

As used herein, the term “aerosol” is used in its conventional sense as referring to very
fine liquid or solid particles carries by a propellant gas under pressure to a site of
therapeutic application. When a pharmaceutical aerosol is employed in this invention,
the aerosol contains the immunogenic composition, which can be dissolved, suspended,
or emulsified in a mixture of a fluid carrier and a propellant. The acrosol can be in the
form of a solution, suspension, emulsion, powder, or semi-solid preparation. Aerosols
employed in the present invention are intended for administration as fine, solid particles
or as liquid mists via the respiratory tract of a subject. Various types of propellants

known to one of skill in the art can be utilized. Examples of suitable propellants
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include, but are not limited to, hydrocarbons or other suitable gas. In the case of the
pressurized aerosol, the dosage unit may be determined by providing a value to deliver a

metered amount.

There are several different types of inhalation methodologies which can be employed in
connection with the present invention. A subject immunogenic composition can be
formulated in basically three different types of formulations for inhalation. First, a
subject immunogenic composition can be formulated with low boiling point propellants.
Such formulations are generally administered by conventional meter dose inhalers
(MDI's). However, conventional MDI's can be modified so as to increase the ability to
obtain repeatable dosing by utilizing technology which measures the inspiratory volume

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

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

within U.S. Patent 5,497,763; 5,544,646; 5,718,222; and 5,660,166.

Furthermore, a subject immunogenic composition can be formulated into dry powder
formulations. Such formulations can be administered by simply inhaling the dry
powder formulation after creating an aerosol mist of the powder. Technology for
carrying such out is described within U.S. Patent 5,775,320 and U.S. Patent 5,740,794.

Formulations suitable for intranasal administration include nasal sprays, nasal drops,

aerosol formulations; and the like.

In some embodiments, a subject immunogenic composition is formulated as a sustained
release (e.g. a controlled release formulation). For example, in some embodiments, a
subject immunogenic composition is formulated into pellets or cylinders and implanted
intramuscularly or subcutaneously as depot injections or as implants. Such implants
will generally employ known inert materials such as biodegradable polymers.

Injectable depot forms are made by forming microencapsule matrices of a subject
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immunogenic composition in biodegradable polymers such as polylactide-
polyglycolide. Examples of other suitable biodegradable polymers inciude
poly(orthoesters) and poly(anhydrides). Depot injectable formulations are also prepared
by entrapping the composition in liposomes or microemulsions which are compatible
with body tissue. Delivery release systems also include the following examples:
polymer based systems, microcapsules, lipids, hydrogel release systems, sylastic
systems, peptide systems, peptide based systems, wax coatings, compressed tablets,
partially fused implants, Other forms of sustained release are known by those skilled in
the art.

Methods

In one aspect of particular interest, the invention provides for a method for eliciting
and/or enhancing immune responses to an antigenic compound, comprising
administering to a host a subject immunogenic composition. In some embodiments, the
host is a human. In other embodiments, the host is 2 non-human animal, e.g., a non-

human mammal, an avian species, etc.

In certain embodiments, the polynucleotide adjuvant composition can be used in the
context of a vaccine. Optionally, the vaccine composition contains additional adjuvants.
Vaccines classes included are anti-infectious diseases, anti cancer, anti-allergy and anti-

autoimmune diseases.

Furthermore, the present invention provides a method for enhancing immune responses
to an antigenic compound by administering to a host a subject immunogenic

composition. The host can be a human being or non-human animal.

In certain embodiments the adjuvant is administered together with the antigen. The
further embodiments the adjuvant is administered prior to or post the administration of

the antigen.
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A subject immunogenic composition is in some embodiments delivered parenterally by
injection, such as intramuscular, intraperitoneal, intravenous, subcutaneous or
intradermal injection. In other embodiments the immunogenic composition is
administered intradermally in ways other than by injection.for example, without
breaching the epithelial barrier by mechanical means. In other embodiments, the
immunogenic composition is delivered rectally, vaginally, nasally, orally (including

inhalation), opthamalically, ocularly, topically, pulmonary or transdermally.

The subject may be exposed to the antigen through environmental contact and therefore
at risk of developing for example, an allergic reaction, an infectious disease,
autoimmune disease or a cancer. In other embodiments the subject has for example an
infectious disease, autoimmune disease, a cancer or allergy as a result of prior exposure

to an antigen through environmental contact.

In certain embodiments, when the mode of administration of the Immunogenic
composition comprising a polynucleotide adjuvant is for the treatment of cancer tumors,
the delivery is by injection directly into the tumor, or adjacent to the tumor. In some
embodiments, the immunogenic composition is delivered evenly over or throughout the

tumor to enhance the biodistribution and hence enhance the therapeutic benefit.

For parenteral administration in an agueous solution, for example, the solution should
be suitably buffered if necessary and the liquid diluent first rendered isotomic 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.
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A subject immunogenic composition is administered in an “effective amount” that is, an
amount of a subject immunogenic composition that is effective in a selected route of
administration to elicit, induce, or enhance an immune response. In some embodiments,
an immune response is elicited to antigens produced by a pathogenic microorganism. In
some embodiments, the amount of a subject immunogenic composition is effective to
limit an infection, and/or to eradicate an infection, and/or to reduce a symptom

associated with infection, by a pathogenic organism.

For example, in some embodiments, administration of a subject immunogenic
composition to an individual is effective to treat an infectious disease, where treating an
infectious disease, encompasses one or more of reducing the number of pathogenic
agents in the individual (e.g., reducing viral load, reducing bacterial load, reducing the
.number of protozoa, reducing the number of helminths) and/or reducing a parameter
associated with the infectious disease, including, but not limited to, reduction of a level
of a product produced by the infectious agent (e.g., a toxin, an antigen, and the like);
and reducing an undesired physiological response to the infectious agent (e.g., fever,

tissue edema, and the like).

The exact amount of such compositions required will vary from subject to subject,
depending on the species, age, weight, and general conditions of the subject, the
severity of the disease, infection, or condition that is being treated or prevented, the
particular compound used, its mode administration, and the like. An appropriate amount
may be determined by one of ordinary skill in the art using only routine experimentation
given the teachings herein. Following an initial administration, subjects may receive

one or several booster immunizations adequately spaced.

In some embodiments, serial doses of a subject immunogenic composition are
administered. In these embodiments, the first dose of a subject immunogenic
composition may be as a result of administering a vaccine. The second dose of a

subject immunogenic composition is administered to the individual after the individual
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has been immunologically primed by exposure to the first dose. The booster may be
administered days, weeks or months after the initial immunization, depending upon the
patient's response and condition. For example, the booster dose is administered from
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 frorﬁ about 6
months -to about 12 months after the initial dose. The present invention further
contemplates the use of a third, fourth, fifth, sixth or subsequent booster immunization,

using, e.g., a third, fourth, fifth, sixth, or subsequent dose.

In certain embodiments the means of administration may comprise a combination of
alternative routes, for example: systemically administered dose (e.g. peritoneal, intra-
muscular, subcutaneous or intradermal administration) may be followed by mucosally

delivered dose (e.g. intranasal, inhalation) or vice versa.

In certain embodiments the polynucleotide adjuvant may be administered with either the
first dose of antigen administered or any of the subsequent doses administered or all
doses administered to the patient. At least one of the doses administered as part of the

overall protocol would comprise the PIK A adjuvant.

In certain embodiments the composition of the administered mmmunogenic composition
may vary between the original administration and the boost and/or between booster
doses. By way of an example the original dose administered may comprise a DNA
vaccine while the booster dose is in the form of a recombinant protein vaccine. At least
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 induced or.enhanced in an
individual is readily determined using standard assays. For example, immunological
assays such as enzyme-linked immunosorbent assays (ELISA), radioimmunoassay

(RIA), immunoprecipitation assays, and protein blot (“Western” blot) assays; and
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In a related embodiment the source of the cancer antigen may be: 1) Viral

proteins - for example hepatitis B virus (FIBV), Epstein-Barr virus (EBV)
whbwpag.papillomavinis - are important in the developrpgpiseboos/o00176

hepatocellular carcinoma, lymphoma, and cervical cancer, respectively;

2). whole cancer cells that may be inactivated and/or nonpurifieci and/or

semi-purified extract of these cells; 3). #mor-associated antigens (TAAS)

such S the tumor specific on I‘]IC protei ycosylated proteins,
Gibetios, eIl TREH HER ey oSt he s PRy g6 Vv

map);lcma}bam&nhﬂléstem@m%@z&%/%%&@%m &mgen in

@t ﬁ ﬁﬂb d| nt tﬂ) use of of the |mmun% enic comerosmon co

e polynuciec eot| uva%lt mam%)%efor fiie treatmant of CAteF ¢ 6  of an

tm@Mgﬁéthe preventlon of further growth of existing cancers, the

prevention of the recurrence of treated cancers, or the elimination of

cancer cells not Icilled by prior treatments. The 5 treatment may be
ARGt e &P ArisenmIesRfart fo rfvintignpest bekerindurapigs providedual is

tedhayingividyal anddhys mavfeinhRasofan Oﬁa@gsegﬁe?'m%h%@mémmg
f@%ﬁ%&the cancer, In a related embodiment the cancer vaccmeg)row es

(585 EpaliE IR dicihg 1o sisclcHid TURE Féaporss iniraceliula
agaikiichniag gilmaseimodantbmetasiagats!foliBwiddiians hadndistion (see,

f lead tq the est tofi
O A 8 e 2 s
iftGOec8p&tificcaatibbdle 280AINSTiunMbeassdcidigd Suriase/aRiiPerssandvVIHC-
el thuind Sagel RLIIMIC PO SIS @ B Sugrescently

toward a TM immune response a varie y of Khown tam §pec

é%hﬁjeﬂssehﬁmm@s&weﬂ/am@&wmmm 18ecan-be BidludedBn@in (2002)
sm:eﬁ;mp UNSGRAKS CAMRARILOR. 1RO SIS, LAY 58, a%\'&ﬁ dﬁ’ i shna et

be, used. Instead, aportlon of a TAA, eg an epitope, may be use

FUnbroSeBrEE dhtigens (or Bsise %}Wﬁg@ﬁ&@ﬁﬁeﬁwﬂm&@wws (see,
wigichiment-oe eeﬂd(rmw\j\()s/m%ud@z Mr%asn@tdlmge%@e%ﬁ@@c%et al. (1983)

AGE 3! M#g ? gﬁﬂ oIecuIar weight
me BRBRY: 45888 i Earéﬁo@ﬁﬁ‘%ml%gaﬁ’fﬁ%ﬂe of an
(ﬁﬁﬁﬁlmmﬁe?@kmfaammyasmﬂmtéﬁbanu gﬁnﬁx@eddehﬁhamg&@‘a{rﬂchJ tidating

alphas te (¢ QFET 50 CA-19-9, ren

tpm_or-ggég |ated§ta%%3e)8ﬁ 8%3855%6 also novvmnoées Ié EC%i%ﬁ ‘%isoﬁdded to

(wiiléin arfolieta semriiers seothtte arrlifenls pB8cemeaip 2o1 rR4JS -aynthetic using

ANRIRIBHANYa A (QFBBHRRE ! Ofpgh. i

may be ufg‘e aFurther%orﬁomﬁ%ﬁ%ﬁ%@?ﬁ gggr%tf%i@,%egé 1(@ % v and IL
itope.s thereof) may be included in the composition. In some

embodiments, a subject immunogenic composition comprises a,
% cleoflde adjuvant, and at least two different antige ns e.g., in some

RS SRR f G fere QS0 fgh Coriprigesnaiee is mduced to
SRGeT O 20078 587 TISG20061000176 51 Addional agenis I
tigens itlona ag In
s%lr%enelr% e ZBje& |rrlilmlcjiﬁgg%n%e%sm%éﬂfgﬁseﬁﬁr@e iy OF target
adbiftiorprosaii e adjuganbaritean amfigen \nc’oméldmrmreeéaldmaw ahcorporated a
AR gabéWE}P EQQ%}QQ&QJYM L3 é:ta&ﬁsr tggfgt%essa#nbe measured,

embodiment q articular interest, the present Inv ntlo or an
iRsAEne8erfic é pleasioand Méﬂﬁw&fsu@@owwemewmmb@m@say, and
gpenpesition comprises the PLICA adjuvant, an antigen or vaccine
together with another itrimunomodulaiing substance, including adjuvants,
where suitable immunornodulating 10 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 myeobacterial cell wall components; emulsions including
squalene (MF-59); detoxified endotoxins, lipid A derivatives including

monophosphoryl lipid A-microbial (MPL); haptens; nitrocellulose-absorbed
Nnrotein: ecanaonine inchiidina narticiilate immiinomodiilatore ienlated from
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ligand recognized by a target cell specific receptor). Preferred complexes

may be WO 2007/081287PCUSG2006/000176 53 sufficiently stable in
wivRdnRigyent significant uncoupling prior to internalization by.the 1858650176

cell. However, the complex may be cleavable under appropriate

conditions within the cell. In one embodiment of interest, the composition

comprising MICA adjuvant does not in&ide poly-L-lysine or a derivative

t8eEe, A I§ s....in certain embodiments, the invention provides a kit

com| 3 gxtabi for trchmen? enic 10composition. In certain

ewhigeiaiieblateritvenition pridvidestdckitmethptising auRHeARHMNAR B onse

35 antiaenyin SeRREaLe farmulations. a related embodiment, the ’

invention provides r%r a kit Qompﬁsﬁn&%h%%&%n%l%%ﬁﬁ%%jL?\?a‘r"r’tf%{ﬁ’d’%ﬁmh 2

TRisTARGY b essmpBhtlovired idnalimirhmbdgenibsubaténealish a pathogenic

hoardigemith Soma smRedinents,a syRieghkitcomprises.a subject "

immunogenic composition in a sterile quui(% (le.g., gqune%%%s])o?or ulgtiéjﬁfhogemc

WHERS THE BT BFATER ae i, Yeh BseTprefrieds irnd indiidwdntelinermeaat risk of
Steviteivinlifeacatesit SyripgRo il SAMEAMRHIMENTSyA, SURIBGHIL ¢ 1eey
n

9‘9@.‘9. e bject.immunogeni¢ compaosition formulated for injection:
some%s'm 1(1)('];3tcﬁ%rlrf1%Jsr1(Es"],eac & llﬁmﬁ(%@a%;fﬁgége > ddpjess sy
composition in a sterile liquid formulation, contained within a sterile

syinge: ardid. psedle I some embodiments, a subject kit comprises a
sub%%:t 25fmmeunoge%itéhce§r€1%losiﬁ5’ﬁ8 ec[aps g%rf?f)egll R AR BRTRHTE GiRsPonse
Hosageaphitinerbegen sindlendthedy, ofntairiag withiima:sierie syreges with a

Qﬂ@f@ofh@%@{_ﬁoé@é%ﬁﬁm{ﬂ@ 50 3 %%?I:@z&t kit Cor‘nPl‘(iiS v aafsﬁégv%en about

gnmunogenlc composition, lyophilized and In A Sterile CONtaIN

ORFRIREPEDIPHSRTY &/stemte Tiae focRCieg dnfstitation.oftive dyophilizatth old
eoabpasitigral pEYMBEMBOUMe RIS thsJt fusther g’ MPLRES PSTUSions. ,ng

far reconstitution of the lyophilized composition. W
%%o"dr%’bf‘é‘ﬁ@ﬁc%ﬁ%é%% DB 81849 Abswine ssmsveldents a subject kit

comprises an immunogenic composition formulated for administration

£ : inally. nasally, orally (including inhalation), opthamalically,
R LR e e response
WoaliTEpybEiceturasrarmple msthaller, Guppasitory; applicatonoithedise. Wi o
SHEISGHKE &£mbrdi will further include instructions for use,

incl dingge.gfédgg!sage amqé%%r%%{%hé%éggdgd%%%ﬁ%rgﬁﬁ B from
RSO oAnNTdiflas Prntets divetahom taxio Math2deysbadifrentshout two

dngirisciions aveiRnied sasriabAQ piovided Qﬁo%tpﬁpk%%eom‘sert.
e

Instructions can also be provided in other media, e.g., efectronically in
digital or analog form, e.g., on an audio cassette, an audio tape, a

loorpattuliscealdigitabversatiemgiski aahie.ike fOIBYAIANS 458 vounger
ég.bj%c%tow no%garysc o %?smon %prov%ied in any of a variety of ’
“formulations. o axample, A SUBREE imfRtnBge EUEABaYRit TG Iens are
aﬁmw@aeésaaﬂ?nmjmmmmhe, famd,ﬁ@uﬁﬁes;f%@@lggmg:on% Imonth, 5
REHEOUS Rloaain ' I as:.a suspension, cream, emulsion, tablet,
coated tablet, migr?g!%)%qeg, %%Btr%’éi ory?]ﬁﬁﬁé&,%ﬂﬁtahﬁ&fé@ma%é@mh& 10
RSt lqardsublonsiihy. Freoptepartiomti femaul atienissofia-dasites: o 2
yRAriTIMKARYENE.COMRRSHIOR Jsgenerally ibeg in Vaccine 4th Edition
E%Stanlﬁé / IrDSI}otkin ei%%l.., W%g Séunde(s’dgg%rp?é#%eﬁﬁ’ é’éiﬂ@ﬁ%o age. In
*Blitals Nfitorfs SPRISR o BERERRRSih, @BDITERNFarsl@00®red to an

iBeidington khegsciense andBiAGHeR0F RAFMa%Y " A0M QIR where the
: Pﬁ%%?tt cVeV{JIé?m , 8g illdns; Pharmaceutical Do;lagocsa Forms and Drug
Delivery ]§ys ems ff@ 55 % AR & weafhsefaest ubsedipRiceoRBT doses,
Williams, & Wilkins; and Handbook of Pharmaceutical Excipients (2000)
A.1-1. Kibbe et al., eds., 3'1 ed. Amer. Pharmaceutical Assoc. ; Methods in
Molecular Medicine, Vol. 87: Vaccine Protocols, 2nd edition (2003),
Humana Press; Mucosal Vaccines (1996), Kiyono et al., eds., Academic
Press; and Vaccine Adjuvants: Preparation Methods and Research
Protocols (2000) D.T. O'Hagan, Humana Press. WO
2007/081287Pa/SC.2006/0001 76 55 A subject immunogenic composition

may be microencapsulated, encochleated, coated onto microscopic gold
nartilee econtained in linnenomecec nehiilized aarncenle nellate far
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In certain embodiments a subject immunogenic composition comprising
the PIKA adjuvant is in the form of a pharmaceutically acceptable solution,
wahighmaxToutinely contain pharmaceutically acceptable copggRiabiimo7s

of salt, buffering agents, 15preservatives, compatible carriers, adjuvants
and optionally other therapeutic ingredients. The composition may contain
additives for example: disintegants, bi éers, coating agents, swelling

e lubricants,.flavorings, sweeteners or solubilizers and the lilce, 20
in"ﬁg??agirﬁugﬁ% %ﬁ?ﬁ%ﬁ%ﬁ Su éﬁségglr% 1 ngaaéﬁi%%gaﬁ%go%?ﬁ%%ogaﬁ?pﬁ%%ﬁ years of
thEePICA adjuvant is administered in its neat for or in the form of a
pharmaceutically acceptable salt. The immunogenic composition of the
present invention may be employed in such 25 forms, both sterile and

B - Btirelas sepbadimepbuiassuijary sowdtona: Rdult fivopshemiisicas; old to 49

SHEREBIZIONS sBlbdr smbrRAMS SURBARILALIRSs 9881 RRTY SRARSHISHLERIRYS 50 to 65
mhalarltgs, aerosols, powders, tablets, coated tablets, Iozen%;
5p o

B L EpRUIRS sUEFoeitbriado draywes ol ATsY s brrisaryy ?J’Ies,

enemas or pills. Any inert carrier can be used, such as saline, or

hosphate huffered saline, stabilizers, propellants, encased in 30gelatin
ggpss(g e 0?1?313%1 %%Ir%sCaapé,S& PS ol v%f%%‘fd%omma%ﬁd&?wg‘?ﬁﬁo an
W@ 20017 /08128 7RERNGR0OE/0001TS Sccarmidirined/bichitbected contact) with
] f the present inveption have suitahle,
B B T B et v
cerfaRvanib bainentsushecPiOA hajavamtiofoijpositich andianbial pathogen. For
REHFIRORNGOBRRSINACEOMBHSING thiBHS oA ARt AR ANERNNG scered 1
compound is freeze-dried (g/?ophlllzed) for long term stability and storage
iRVt PRy & -BPiEe Withito@bvkRoba s tidkia skitkicSimakes, within
atiotn ®MewsPRehal pBsticuRmintierestithe IBYENENPLAYIARRIONLBR.t 24 hours,
%lljrﬂ}’anﬁ C(%rB%osition 0 oy im_munogenjc composition wherein the
ifimunoganic CHMpBLHB A AF R E Ad TR BRBbSitiBY cBHimERpH Zhweeks, or
imithim eertiote mpaditieficiscimaotidtar i tidifaahaD RS QULRRWEY 1 have or
i rin emuision. A.subject i nonnic composition may be
%ggﬁf%?gidgr% t‘i)géa%h lllr%(\:/% ta ll%/arrj%acﬁégggrlugag%%erﬁlaceutical delivery
system for the inhalation route (oral, intratracheal, intranasal). Thus, a
Sublegtnpuanagalc corRqslionRARRANRYAIRGILG RTLSUIRRIE L o
administration by inhalation. The pharmaceutical delivery system is one
ﬂ?&ﬁgﬂgaliﬁésié%w@@pﬂrwsphﬁ@%@%@ﬁﬁﬁb@mé@ﬁm@nari@mrabgaﬂms@mgen
bacterabeompasition o mucasalinings ohthe figashi. This invention can
utilize a system that depends on the 20 power of a compressed gas to
expel the bacteria from a container. An aerosol or pressurized package

Canjbetesmipibye tbicrdhis aurpise sAsjusatddiareins theutsrpi aaetaselk iSsponse

ed in.its.conventional sense as referring to very fine liquid or solid | .

: Eirﬁe?éé’%?ﬁa’%?%g ab%qgeﬁlfofi% a%?%ggsuﬁéggeﬁlfé%%&%%@%% fhEctirmydth 2
apptidzitbroaybem.a pchrinaC8ical aertisbifisiemplagisdtimiisiOpentiuficient”
%ﬁi@ﬁﬁ%g[ %Fglt"fﬁﬂfviﬁ&aig%”ﬁ ﬂ%v&&rﬂpa%sﬂ%onaf’vm%%gr%‘% g.mct'onal CDh4*
dissolved, suspended, or emulsitied in a mixiure of a fuid carner and a

&6}5‘@@%?}@% Aeértse dareie thetharforiroohal Soflitiomalusensionn individual
@m@mmbwdwgsm-w@spma@%mr%ﬁl&eﬁf@'%ﬁﬁaﬁ%%e in the

pres?nt invd%tion are intended for administration as fine, solid partic ,

S0BP AL TCie R B PEE At IR 2% S s Ubjestrhasénsspgpaandfblood.
Dpskiafitidimownindivianelof skillimthe atrambie utiized, Examples of soquired
suitabledp%tlo(ig)ellants WO 20071081287PCJ1SC20061000176 57 include,
BUTAre ot Tiried 15, hyHreEar HBRL Bt UtHabte GG RaGedRiciency
the pressurized aerosol, the dosage unit may be determined by providing

a value to deliver a metered amount. 5There are several different types of
inhalation methodologies which can be employed in connection with the
present invention A subject immunogenic composition can be formulated

in basically three different types of formulations for inhalation. First, a

subject immunogenic composition can be formulated with low boiling point
propellants. Such formulations are generally administered by conventional

meter dose inhalers 10 (MDT's). However, conventional MDI's can be
modified ecn ac tn incraace the ahilitvy t0 ohtain reneatabhle docinAa by
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15 administering to a host a subject immunogenic composition. In some
embodiments, the host is a human. In other embodiments, the host is a

wiphwRagranimal, e.g., a nonhuman mammal, an avian spge¢iegsHosAboi7e

certain embodiments, the polynucleotide adjuvant composition.can be
used in the 20 context of a vaccine. Optionally, the vaccine composition
contains additional adjuvants. Vaccine Tlasses included are

nti-infectipus disea anti Cancer, anti-allergy and jautoymmune
et o d Eppary CO = Aeneiact: b P 5 GUIBES Bonfad P fofheraps., or
shprantiggimmune responses 25to an antigenic compound by

administering to a host a subject immunogenic composition. The host can
be a human being or non-human animal. In certain embodiments the

Adfidv aritabla dioninrertrerntoyith ravits sl aedgdn. Mienfimhere individuals with

%%Iﬁﬁsi! Mes m&@gé%\@féﬂi administaredprior f&@‘eg&ﬁﬁg ®D4" deficient ("at-
gjg[srg\lnlst,rat on of 30the antlcgeefn. WO 2007/081287PCT/SG2006/000176

DfiaceatimNogdhicEstipsinudanbeb are aehbsrifivkitsindinierels who
havenieeabyry linjeltiiod, G14ehtas iRrerUSeMaRHOI WYURLRE CDA* doficient.

iptravenous, subcutaneous or intradetrnal jnjection. In other embodiments
o TS, i raFag PRy PR diRkied o
tindivigpatyeetionsforfexafiple infithiont Shiweachiagutiieepithelialibarteybyfected

- ical. r hodiments, the immunogenic compositijon
T e R A e

 apfasiandiinedlybloed iaryluepicalyhpuiiBrranyaonirand dern dlyidEhebaby who has

subiestimaynerxrase dinine Paiger, thraugh %ﬂ&%@%ﬁeﬁﬁﬁlé&o%“m being

and therefore 10 at risk of developing for example, an allergic reaction, an

mEdus i Yeidectedimatisismadideddeeor a cancer. In other

embodiments the subject has for example an infectious disease,

au oimtmune gése se, a cancer aor allergy as a result of prior exposure to

AN ARTger th ﬁg‘%r HSAORFRE AR AnthRI S Yo Mol o FRsERmERIES: include

wiigridha svddetaf adminisifation eftthe dnomsRgeNicReMROSHIBM duals who are
IS lynucleotide adjuvant is, for the treatment of cancer .. . .

e e SRt P Ay ytviduts

thaogracit nisksonsendrtiongirranes, bty Whenmegenigetbrepasitinnssd with cancer.

delivered eyanbiRYsIAh L gheuLIng UL 9. whe

biodistribution and hence enhance the therapeutic benefit. 20 For

parenteral administration in an aqueous solution, for example, the solution

should be suitably buffered if necessary and the liquid diluent first

rendered isotonic with sufficient saline or glucose. These particular

agueous solutions are especially suitable for intravenous and

iBttapetitonzailadfministiatient hithiscousjeatiantbiariforaguaaus maeia include

which.can be employed will. be knawn to those of sidll jn the art in light of |
tlﬁe%lr%%ag?‘ltwgfgé?o%ﬁrgéﬁxg%%%fg?ﬁn]”@}%oor?l}ﬁ%rdi?éﬁ'ﬁé a%aﬁ’ b WEBqRFPviously
thesisfeermamention incthdmetloufier withdothvithout didparsiag agrrtsonitored
%W%Wﬁﬁ%rXE{%e&n@&df&dM?cﬂﬂh@l Q%:f%:%?g?ff Q “\{reerat%lé’; a0 %%pvei‘ﬂuals who
mono-, di- or triglyceride, and a mixture thereof. W
betrTIOd eA TP CRISEAIGO0eIFEIBIPA SitjEethneread geniplantation.
composition is administered in an "effective amount"” that is, an amount of
§ iﬁbject immagogenic composition that js effective in a selected route of
ARRTS GRS SicitsHmses, Btk nien&ramiriont e deydhnds 17f sbmdnstant
emboiimentscatinf ey Lspapse s aliciadioantigs nedradiiessh Ahaving
Q&tgﬁ? enic gﬂgrgc gganis .1In 5 some etmbodiments, he amount of a i
SUbjectimmundganic REMPSsifioh B RECHTR SR SRofeifo Ae shiRiscribed
to eradicate an infection, and/or to reduce a symptom associated with
infection, by a pathogenic organism. For example, in some embodiments,
administration of a subject immunogenic 10 composition to an individual
is effective to treat an infectious disease, where treating an infectious
disease, encompasses one or more of reducing the number of pathogenic
agents in the individual (e.g., reducing viral load, reducing bacterial load,
reducing the number of protozoa, reducing the number of hchninths)

and/or reducing a parameter associated with the infectious disease,
inchidina biit not limited to rediiction of 2 levvel 15 of a nrodiiet nrodricead
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30 assays such as enzyme-linked immunosorbent assays (ELISA),
radioinummoassay (MA), immunoprecinitation assays, and protein blot

w Besteing-blot) assays; and WO 2007/081287PCTING2008d0002d6%/6:176
neutralization assays (e.g.; neutralization of viral infectivity in an in vitro or
in vivo assay); can be used to detect the presence of antibody specific for
a microbial antigen in a bodily fluid or other biological sample, e.g., the
REFHRRGE IR h A i QLA I AL REIDEL B COLIMIINS o1
response to an antigen has been induced in an ndviduaires ify
St HTERsHisingubiapid aren sl 40 drgatgotaschricetamtivatled telk any of the

SOOUBAHEAGRRY (3820 iso ] ansBt Akl AR )o T A dAVES curp
99:1739-1750); intra%:%llular cytolcine assays tha(% detect produ’sclﬂ*')c])E’nct(g"fﬂmE are at

EtoliheTdiRVih J ArfR TG HNalfo PRSeEr ToYy alistgnnst alAlsoos)igble arc
intiividelisMethaasea12:30r98: Namur @k ahdROA)Gyd 140180 08+ing an

anel&ar et al. (2001) Oth. Diagnostic Lab. Immunot 8:628-631);

Eﬁ&plesﬁlflc%'multimer staining assays, e.g., use of detectably labeled
(e.g., fluorescently labeled) soluble ivITIC Class if/peptide multimers (see,

- Bill tzin (2002) Arthritis.Res..4:261-265:. Altman et al. (1996) .
%g)é??ccge %57]?1&%%5% (é%r? %@all- Rl ?iggg)ll%?ﬁgﬁwaﬂ.zed nations;
gividegy)livingy AeadioRiang icontmes pod{ BHBROFmssaysideaeagindividuals
Richings ghal (k8B munal, Mgthods 120:1-8; and Czerkin.sky et
al. (1983) T. Immunol. Methods 65:109-121); and the like. As one
non-limiting example of an intracellular cytokine assay, whole blood is
stinuaied with ABtioRR a@d@&t%ﬁggmabﬁg@s%&%&%&%ﬁmmg on
%ntl-CDALgd% fo&){% hours or more; Brefeldin A is added to 20 inhibit
CYtSKITE BACPRIS§ And the cells are processed for FACS analysis, using
fluorescently labeled antibodies to CD4 and to cytolcines such as TNF-a,

N-y and JL-2. Whether ntigen-specific CD8 (e.g., cytotoxic T cell;
'l%g'%bfgsepdolﬁcs%gs%r? i lﬁlc%agpo%f a%r)legm %Bﬁeieé%?‘l%xﬁﬁ%tyﬁhﬁ@%%?‘m@es
tdliehn et dgimgatry tbé amnlsmisediokasStyspkeentnitvdhitoar Tirstetagiples are
Qégcﬁ%!i%ﬁ%&tfbﬂpﬁ&%@é‘gﬁ%ﬂ%% |§]-F?y %TA_OP M‘%&%%%%g”ﬁmit the scope of
expressing the antigen on their surince; w ich target cells have
theofpsriien £aeeetaincamerthioh s tlensefddoivatengetseioiponlated as

bieienAng Gandbe rasaseth KSIRG B Rl CrIRlEaReASRY .
Iantg%%g% fISgkr}?scence-based cyto%%g assay; and Ot%géélike. t'\%/Vm‘és have been

598 FIBCREESHHE 6 HLTRIES Bubfleersrtinaprasortfeagifenpurposes of
HKufyeeis. suitable for treatment with a subject method of inducing an

immune response to a microbial pathogen, and methods of treating or
preventing an infection with a microbial pathogen, include individuals who
RaEAEMBEEhfected with a pathogenic 5 microorganism; individuals who

ti infection.by.a pathggenic microorganijsm, but who have
: E%%ﬁllefﬁg R Iﬂﬁ%@ ) cox'nolcplrllx tm§ A0S \are o{ 9o sns rﬁiﬁ\gcﬁ?f @Ct\{&fmﬁc

not yet been infected; and indivi uals who'are at risk'’gh

immuppa8sBER#ic microorganism, but who have not yet been infected.
Suitable subjects include infants, children, adolescents, and adults. 10
Subjects suitable for treatment with a subject method of inducing an

TR GRS IBIR o W AEFIBiAl Bargimtiandvite thbienl efcatlisgmo o clicit a
Hreding _@ﬂﬁﬁﬁ@tiﬁéwﬁ&aimiﬁﬂﬂ?ia' Prihegemdncliide Redialig target series of
ngulaa;ﬁ)n, eﬁ%,.lndlwdu s between about 1 year of age and about 17

yearS TSI R & IREMEMTT T HE BB RIROSBb e 4 Sithed FHSasE dntieen cach

ma o':me,- chiideen tea?d fmgusdewfewﬁafn%d e abautbaears %@kﬁc@%ﬁgm
escents (e.q., fro out 13 years.o 7 years old),
S i e R e R R B e nep s, «

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 20 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 compaositions

are o administered at any one or more of the following times: two weeks,
nne Mmonth 2 monthe 2 monthe 4 monthe B monthe A mnonthe 7
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30CDC-deficient individuals include individuals who have an acquired

immunodeficiency, or a primary immunodeficiency. An acquired
wissnadeficiency WO 2007/081287PCI/S62006/ 00 6 65 2006/000176

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 5 health)ﬁ,7|ntact immune systems, but who

are %t risk %{%%ecomi g CD4+ deficient (“at-risk" individuals). At-risk

indVIGUATS neluE St AFesiBt fitneet BRARbRIRICL QSTPRS Fianelox gissterpe 2 eD

liketig mﬂeﬂmmﬁgﬁmwﬁpﬁpﬂéﬁmﬁﬁ‘?ﬁﬂmgﬁﬁ%@ﬁﬁ@ﬂﬂeﬁﬁolle vim(si avian

Iadivi risk for ing, CD4+ deficient.include, but are not limited

S DR BT SR i e ReSpiatory

Hixadrrea 69A RS irrtvitiattd; antigevenous drug users; individuals who may

have been exposed to HIV-infected blood, blood products, or other

LIIV-contaminated body fluids; a baby who has passed through the birth
copRPIEe HY hidediv dnal rapainsas sy oies die ibetniptionseitbyps of Balb/c

hitSédnfieciesiimoibessoand Wi WserbaRipiestssuiable for eaimenivith pr s
gaﬁ%l%é%?%ﬁ‘thod for treating cancer include individuals who have been
infec

A RRREHOFEnTE BB & indii AR sies specdostamibleghin

caright hutgwhdistavettot yet ieen disghesed withoangerrand ingividuals ool
re at risk of contracting canc t who have not yet been

\élxig%ﬁc}se %ts%gﬁec%?géﬂféﬁeog Fe%f‘s include infants, children,
adolescents, and adults. 20 Subjects suitable for treatment with a subject
methadifer dreatingcanger | individuals.who have been.diagnosed .
with, can‘cer% frtmfgividuals Wh%%v?/ié&r%eggggv%%%%%ﬁtl SAte alFz({)r cancers e‘gge.r?l“)%en grven
HFeifietierapysicaticaiesdsy, Endwirsardapeintemtitoigdl farjection. Ten to

reciHenaeye e eansssdrr Wﬂ&hé@%ﬁ%ﬁ?s%ﬁﬂpkﬁ%m@eﬁﬁﬂé%‘%e were then

indil\‘;z/,.:‘gl%uF Is who have undergone bone marrow transplantation or any other

S iSRS fEKFE STR@biBSrGPIFeRtm et Withltheresented are the
foveanugatidisand methosisied theinsianih2Qimventieadossgating allergy
include any individual Who has been diagnosed as having an allergy.
Subjects amenable to treatment using the methods and agents described
WO 2007/081287ITT/SG2006/000176 66 herein include individuals who

e erdi sitivity to one or mare allergens.
e T e S e G o gpension fom
SBOVERER T eairRyfc iourtisre! KleEhIBAdbiate trehtnientdr&ach well of

sHbjECtsibat gERealisk Rl i7 ; m :
ﬁ!ler%g%uaélfé suitable ar%%%?ﬁ%%ﬁévgrﬁeﬁ?ﬁﬁ%gfr%%%tgv%ﬁ%gé& ezo}r‘ 16° to

Araltiess sisatts i dahipy Relcalerdier e depusSaispaapie of cultured
spitableter thastroentéieludatadividunls NG igladustialized AAtDSh cultre
|IQld|3uduals(;1| ng q_heve{?o ng.countries; individuals living in rural areas;
R AT I 5 PRIA ek o e FRLMaR PRSI, T Qarge diffrent
popedattiatinfor & saiijectaimmigogern Th‘ edrcarﬂla_ | QS0 mmas\/ﬁaéxéin@apﬁtegiagﬁﬁc for
t i ahove disclosure generally describes the
S TSR FRETh doa et mnd reading
userssiandiag IR Qreskite imedmtion. 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

cordTbiEte T cifetimipaTer By suggled on hndet. exprsdisat. to detect the
Althoughy speciiedesms havsRearofemnployed hatgin, such terms are
intended in a descriptive sense and not for purposes of mu itation.
EXAMPLES Example 1: PIKA in combination with a variety of antigens
induces a specific 25 immune response This example involves use of
FUCA in combination with a variety of antigens to elicit a specific immune
response in vivo. The research was conducted in a series of independent
experiments with a common protocol though using a different antigen
each 30time. The antigens tested include: a recombinant protein hepatitis
B surface antigen type adw, an inactivated split influenza vaccine
(VAXIGRIP from Sancti Pasteur), a WO
2007/081287PCDSG2006/000176 67 synthesized I-LIV peptide antigen, a

recombinant nrotein harnec cimbleyv viriie tvne 2 aD antinen recombinant



15sacrificed and tissue samples taken from the spleen. The results

presented are the average of the test results of the individual mice within
wRPEI- PR A suspension of spleen cells was prepared and f5apRdsRh0176

the cell suspension from 20 each mouse was put into 6-12 wells of the

ELISPOT plate and cultured, Each well (%f the ELISPOT plate contained

200ul of splenocyte suspension, approximately 2 x 105 to 1 x106

cells/well (see details in tables below), For each mouse's sample of

cultured splenocytes,. half of wells containing the splenocytes were
incu b@;l?é’ﬁ%%ﬂ%ﬁmﬁélﬁﬁ&dm%ﬁ% iEhéststhEN Fralfrepdvens WerB4tifatiitedrhe use

usingtireuoneceidwaditierent2oceancanirations-eiinadich sy AptlgmuRdek. ar
evalyation..Plates ar isn%Jl%%ngS at 37¢ for 20 hours in environmentally

controlled conditions prior 1o final preparatBR A readifid Usifiys L were prepared
standard FidSPOTiplataivebdbes witiStan dardaglpiS POtestsiimown tath antigen

thosggkillgchinthgartavere IS .
producin theﬂcr:yqoldnes IL-4%?_6-\203%1%%5%3(}%6ggé}(%ﬁtgﬁfe%?tgggfy%?gm one

was (et 18°EFetdF (RES/SrivcEe by Cisd AR cgacd REGde Bhding in o standard
Fluorescsneeidctivated Cell Sorter (PACS) is well known by those stilled
in the art. In brief solutions of splenocytes at a concentration of 2.5 x 106
cells/m1 were prepared 5 and divided into individual tubes with.2m1 per

hmplengamplds stipaisldastvith Gatiysrlpeie therpreparoe andegftethe titer of
incubation aindBGHie: envireamentalikeontialied conditions ot hgurs. The
samples then were washed and stained prior to reading in a standard

PACS reader. 10Standard ELISA tests known to those skilled in the an
werelugerigdele Stethettiter oflgedific Bintibodietriridelo i Begmaaken

from the animal prior to sacrifice. Example 1.1: Recombinant Hepatitis B
Surface Antigen gggA ) achy 15The results in table 6 below are the
U EF LRI ST L HEBAEHE proSedel RATbEFiiigs the prosence
producingetNFedl)slbre2l@rit| INF-ysineanie Comh binnag k proteibifep atiisiBhepatitis B
Surfach AN 9E 4L 2009l e A TG ARAINAE DS BUSBRAR 2 anc 3

[

Figures I, represent the ELISPOT reading, the number o
formitsgreadrs, fisatid S8 Qirecefifsadiife tHePRUAThEP W emingretiticifgt is, 2 direct
eytoking 29 ddeudistingt iBnreastutinthenumber of spot forming cells with
(?e addition of the PIKA adjuvant (as compared with the antigen alone)

emonstrates that the addition of the PIKA adjuvant to recombinant
hepalitis stosfaveantigehenhahees! throldiprecsicniomépttkinddtionaidhe PIKA
LL,-4. By, euliured shisegicelts: dbe.absarvrd s desaianef eiokiDesditon of the

indicates an enhanced adaptive immune response of both a humaoral and

cell heBARHUHAR h ASFRTRICEY ByRLIHFLSENES SPHRS PTRISNSE; s fEPression of

WO ZW@BMB%PE,TI%QOI_)@VWﬁr&Q s'ﬁ&lalg cﬁ:l—l_sEI__”[Sf;P&'EedetEeximssion of

g m r':y'E‘o%%Qler&EXx%%saB@&Lé%'{é% gé@gﬁ%exﬁqu%ﬁg 'J'QJ%&H%@%FBQtH"A”ﬂumom and cell
d sAg adw Grou

vacciries comprising MIKA andior H s of Mice Group 1
Group2iBeup B P UcIIBE A Airjem REBS GEEA-BENEug PIKA
100ug PBS No. of cells producing IFN-y /1x106 splenocytes 539 26 2
No. of cells producing IL-2 /1x106 splenocytes 347 60 3 10
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15

No, of cells producing IL-4 /1x106 splenocytes 210 82 Stimulation with
HBsAg 2.0ug/m1 Unit: Splenocyte spot forming cells 5 Results of the
weHAvdeskon the blood sample taken prior to sacrifice (Tablg 7. }% glowand.
Figure 4) demonsh ate that the presence of PIKA S|gn|f|cantly enhances
the immune response and measured by the titer of specific antibodies
detected in the serum. 10Table 7 - -LISA detection of specific il_rG titers
'&%@ rourinc_serum aftern ization with vaccines comprising MICA andlor

R o Cadw B E o RIS R RS P PESTE SIOGiRrg Fisddees afier
AngruBiSAcS Rt Hﬁﬁﬁﬁ%%ﬁéﬁ@&@aﬁ%r@@@@%@@@sw

ahearbancao 4ﬁl:nm 2t 400 dilbliitian.?2 0570 222 0 08 15The

NoUTIOTTrToT

onclusion drawn is that t%ﬁé‘%&gy%
verall immugisuesponee (e iBsAG, iInHpakicUlay mpgp@@dﬁg mmpgae
Opopce(ﬁé ﬁularly the adaptjvé immunity and more g pecifically
;F%xm !emcj\gls himune $8%ponse ar#f prommote the cell medided
PEHSG2086/0001+670-Example
Np:. \?ﬂ‘@@ IHWW%'MEPasteur);Macti vatedsand purifiedgnfluenza aptigen
Hiiariamagoder1 1r1, H3.N2 like strains and.b/Shanghai5/361/2002 strain
e sessltsistable8pelqw ar 1&?he rg sultsgozf the ELISPOT test detectlng
hewesanes/dhe number of Cells prpducing LNIF-7, 11_,-2 and IL-4
using VAXIGRIP vaccine a inactivated Split numan inflienza vactine

PRy @éﬁ@ﬁ@%&@\%ﬁ/@hy’a’&ﬁ’?ﬁﬁéﬁkﬁé% fwengsslisigures 5, 6

and 7) represent the ELISPOT reading, the number of spot foi wing cells,

that 'ﬁ; Pg}e% § sure of f%t% ne production. 10 The distinct increase in
RS el S A YO0 18 ML ISt THERIE GRIGH BT PIERACAA LAY Dolow

(asidbgmpaﬁe demﬁnghetamﬁige}ﬁe@lmsa)cdmﬂpmai%@lﬂa@dn&tgeeaﬂmu@@t@é immune

t uvan in aant hances the ressmn of

c%% (J'B esIN e7as‘ll[§ Il fitired s geen %e ‘%‘g

expression of cytolcmes |nd|cates an enhanced adaptive immune
reghensemfiRathalaunerakandicell mediated | 1Y d2induced by the
presence of the MICA adj uvgﬁltg Tatil%e 8 - ELIS{g](gHI'H%Jé%e%tlon o mt]iﬁlr)llllélmz ation
SpitnmSHasssrRIpRIRRE BN sad arfdBifmedization with vaccines

comprising MICA and/or inactivated split influenza antigen Groups of mice
(‘rm.p 1-Group-2 {‘rmlp Groupn-4.-Group. 5l

Q
q
res
K
i
1
q
1
t

T Grolip 1 roup 2 Group 3 Group 4
HBsAg 4ug+
Groups of Mice| PIKA 50ug | HBsAg 4ug | PIKA 100ug PBS
Optical density absorbance
2.057 .
405nm at 400x dilution 0323 0.084 0.08

The conclusion drawn is that the addition of the PIKA adjuvant enhances the overall
immune response to HBsAg, in particular the specific immune response, more
particularly the adaptive immunity and more specifically predominant Thl bias immune

response and promote the cell mediated immune response.
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Flu 4.5ug Flu 4.5ug+ PIKA Run Flu 4.5ug+ P1KA 100ug MICA 100un
PBS No. of cells producing 11:14-11 per 2.5)(105 splenocytes Not

[ 2 Stimulated with flu 81 148 252 14 No. of celf,%;ix%oé% i 0176
“ﬁ%gggg gxlOS splenocytes Not stimulated - 1. 1. Stimulate M%

238512211 .. No. of cells producing IL 4 per 153106 splenocytes Not--
stimulated - 10 4 6

Example 1.2: VAXIGRIP (Sanofi Pasteur), inactivated and purified influenza antigen
comprising; HINI, H3N2 like strains and b/Shanghai5/361/2002 strain

The results in table 8 below are the results of the ELISPOT test detecting the presence
the number of cells producing INF-y, IL-2 and IL-4 using VAXIGRIP vaccine a
inactivated split human influenza vaccine produced by Sanofi Pasteur. The data in the
table 8 (see also Figures 5, 6 and 7) represent the ELISPOT reading, the number of spot

forming cells, that is, a direct measure of cytokine production.

The distinct increase in the number of spot forming cells with the addition of the PIKA
adjuvant (as compared with the antigen alone) demonstrates that the addition of the
PIKA adjuvant to the influenza antigen enhances the expression of cytokines INF-y, IL-
2 and IL-4 by cultured spleen cells. The observed expression of cytokines indicates an
enhanced adaptive immune response of both a humoral and cell mediated immunity

induced by the presence of the PIKA adjuvant.

Table 8 — ELISPOT detection of murine splenocytes producing cytokines after

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

Group 1 Group 2 Groip 3 Group 4 Group &
Flu 4.5ug+ | Flu 4.5ug+
Groups of mice| Flu4.5ug | PIKA 50ug | PIKA 100ug | PIKA 100ug PBS
Not
No. of celis producing IFN-v {stimulated 1 2 1
per 2.5x10° splenceytes Stimulated
with flu &1 148 252 14 &
Not
No. of cells producing IL-2  |stimulated 1 i
per 2.5%10° splenocytes Stimulated
with flu 23 85 122 1 1
. S - JNot. .
No. of cefls producing IL-4  |stimulated 5 10 6 4 8
per 2.5x10° splenocytes Stimulated
~ with flu 25 38 51 9 9

Unit: Splenocyte spot forming cells

Results of the ELISA test on the blood sample taken prior to sacrifice (Table 9 below
and Figure 8) demonstrate that the presence of PIKA si gnificantly enhances the immune

response and measured by the titer of specific antibodies detected in the sernm.
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Stimulated with flu 25 38 51 9 g 20 Unit: Splenocyte spot forming cells
Results of the ELISA test on the blood sample taken prior to sacrifice

wd aRleddhglow and Figure 8) demonstrate that the presence,efRUG A 000176
significantly enhances the immune response and measured by the titer of
specific: antibodies detected in the serum. WO
2007/081287PCT/SG2006/000176 71 Thble 9 - ELISA detection of

ific | from mayine serum after immunization with vaccines
ilg%?pr%r?gﬁ%gg tREHSP ﬁé&%ﬁlﬁ‘ﬁﬁﬁé@ﬁﬂ%ﬁ@@@rﬁ@ Immunization
@rFtupaoBrsupsfBitng EM@&MU@&%WEMEQ&M@UQ+
PHKASO Et-4- 5"§i+§$% V”@roualgA 1nn.m DR Qntical de. qn“\/

absorbance 405nm atiT. 33T 900X Eiiljarg-1i 45‘“°gggu h-oag 8830153 .Té'

¢ thatluAcbalditiBiKa5ohe MR swbuty artienhanges thers
tical densit ifi
VAL, fggggggmﬁeﬁponsq 19, infly enza %ntlge n, in gartlcular the spegific

immusexas@eAse, more particularly the add ptlve Immunity YA more 0080
specifically the cell mediated immune response. 10 The VAXTORIP isan
approved influenza vaccine recognized to significantly reduce the risk of

ddwetractihgiond|denza i ﬁ&ﬁt‘ﬂﬁiﬁﬂﬁlﬁﬁﬁﬂ@&@MIACQQEK}%I@E@BQICGS the overall
vaccine comprising

es produced ereb dlcatlng that
VAX%RIT gﬁaeg?li‘iﬁ]afso e?%l hIWWﬁ@%%OW%IQ?MﬁESW% more
regiedsrtiiciskidsbtuntiantinginfuenzeare; feaifipdil B Sunthesizadd imune
Reptide Antigen The results in table 10 below are the results of the
ELISPOT test detecting the presence number of cells producing INF-7,
IL-2 and IL-4 using an HIV. peptide antigen.. The data in the table 10 (see
aﬁ@\FMI@RE’ #QR %@e@ﬁfﬁ%tbgcgﬂ@@:g&ff p%fgt%%g%% Y zF%uce the

1& r?%t forming cells that is, a direct measure of Cytokine pfo
istinct

SR aS s e P fm b BRSO P BOM PSR B e Ipstbeth e deligbro b ivdines

Pifzdcadjtheastiy(aadiosmparaduvith, theiantiganalone \HemeRsFales that A o
gﬂ% ;[addltlon of the

S"dil Immune résponse that significantly reduces the risk of contracting influenza.

Example 1.3: Synthesized HIV Peptide Antigen

The results in table 10 below are the results of the ELISPOT test detecting the presence
number of cells producing INF-y, IL-2 and IL-4 using an HIV peptide antigen.. The
data in the table 10 (see also Figures 9, 10 and 11) represent the ELISPOT reading, the

number of spot forming cells, that is, a direct measure of cytokine production.

The distinct increase in the number of Aspofforming cells with the addition of the PIKA
adjuvant (as compared with the antigen alone) demonstrates that the addition of the
PIKA adjuvant to the HIV antigen enhances the expression of cytokines INF-y, IL-2 and
IL-4 by cultured spleen cells. The observed expression of cytokines indicates an
enhanced adaptive immune response of both a humoral and cell mediated Immunity

induced by the presence of the PIKA adjuvant.
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MCA adjuvant to the HIV antigen enhances the expression of cytokines
INF-y, 1L-2 and 25 IL-4 by cultured spleen cells. The observed
' f cytokines indicates an enhanced adaptive im 006/000176
V‘?gggﬁiég%fboth a Immoral and cell mediated immunity induce %/zt?f
presence of the PIICA adjuvant. WO 2007/081287PCT/SG2006/600176
72 Table 10 - ELISPOT detection of m#ne splenocytes producing
e%gignes after immunization with vaccines comprising PEA and/or HP! gp

ntigen NG-LoF QLISPFGHERIRS IFNTR. DlarpeprnpEgtasing Gtokines after

mﬁﬁﬂﬁlaﬁﬂzw%bﬂdéyd@ﬂiﬁﬁﬁ@m%m%g MR gHroup 4

\ara-34-20-S i RIK A 1HoLn- 1.2 Nap-120 Sun. PIKA 100uq I\Iq 16 2
nrv | S Sranw AR AV ) © A L VAR S S A=A & | O'tl QFOUD4
% Not stimulated 1 1 2 1 No, of g euggp{gggp ng ||_ S 1o-6x105 Splen TyteS
Stirulate-with-NI\. n1%onQMMI 166 884 6 Niot etinu|atena o8 NS
b e tmiblate wi
No. of cells producing IFN-y  [HIv gp120 4ug/mi 121 18 2 5
2.5x10° splencoytes Not stimulated 1 1 2 1
Stimulate with
No. of cells producing 1L-2 HIV gp120 4ug/mi 166 56 4 5
2.5x10% splenocytes Not stimulated 1 3 2
Stimulate with
No. of celis producing IL-4 HIV gp120 4ug/ml 68 8 5 6
/2.5x10" spienacytes Not stimulated 11 5 5 3

Unit: Splenocyte spot forming cells

The results of the FACS analysis are presented in table 11 below (see also Figure 12).
The presence of CD4+ T cells expressing INF-y in only the formulations containing
both PIKA and HIV antigen confirms the observation that the adaptive immune

response has reach a stage of maturity and that PIKA was instramental in this process.

Table 11- FACS analysis of murine splenocytes after immunization with vaccines

comprising PIKA and/or HIV gp 120 antigen

Group 1

Group 2 Group 3 Group 4
HiVgp 120 3ug+
Groups of mice PIKA 100ug HIVgp 120 3ug PIKA 100ug NS
% of CD4+ve cells o 0 o o
producing interferon-y 0.194% 0.017% 0.012% 0.014%

The conclusion drawn is that the addition of the PIKA adjuvant with HIV antigen
enhances the overall immune response,. in particular the specific immune response,

more particularly the adaptive immunity and more specifically the cell mediated

immune response.
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No. of cells producing IL-4 12.5x10b splenacytes Stimulate with HIV
90120 4uci/m1 68 78 6 6 Net stimulated 115 Unit: Splenocyte spot

\Jgr%%gggglﬁ, The results of the FACS analysis are presenteq,'er)sza(t’)ig(}(;)L/;vlmm_KS

below (see also Figure 12). The presence of CD4+ T cells expressing
INF-y in only the formulations containinzg both PIKA and HIV antigen
confirms the observation that the adapt v¥e immune response has reach a

ge of maturity and that PIKA was instrumental in this process. 10 Table )
%a%“#%sfaﬁa OB s BB E tesTARE i dmEage (it vabemeBacillus
coummprasiag PICA and/or HIV gp 1.20 antigen Groups of mice Group 1
Group 2 Group 3 Group 4 H1Vgp 120 Zug+ P1KA /Mug HIVgp 120 Bug
PIKA 100ug NS % of CD4+ve cells producing interferon-y 0.194%
(0CD 7ex10s0i2 28610 2 Y8kowt Bhid comultsiditdrBWIS isditatthecadditiom ©fresence
t dj i [ hances the overall immun ,
O P L D LR Tty o s
tHgwgapive iy semtossotdhspBETRN trrediell nisdiatedrémafispet forming
reSRONRE 28 AR Q048 LLE/RIGH! $f330QR(000176 73 Example 1.4:
Recombinant Anthrax Protective Antigen (rPA) from Bacillus Anthraces
The results table 12 below are the results of the ELLISPOT test detecting

tileepigtaccR okl MAne diuiRApesHodissing 2 EacRRInA ARthraxr Them A
data in the table 12 (see I%%Fi ures 13, 14 and 15) represent the
i

TeSdmg the r B &SR HARTh SerMRs TRisE i) threpqdition of the
MBas d whoytol dineuptoduelidpen enhances the expression of cytokines INF-y, IL-2

and IL-4 by cultured spleen cells. The observed expression of cytokines indicates an
enhanced adaptive immune response of both a humoral and cell mediated immunity

induced by the presence of the PIKA adjuvant.

Table 12 - ELISPOT detection of murine splenocytes producing cytokines after

immunization with vaccines comprising PIKA and/or anthrax rPA antigen

Group 1 Group 2 Group 3 Group 4
Antirrax rPA 3ug +
CGroups of mice PIKA 100ug Anthrax rPA 3ug PHA 100ug NS
Stimulation with 283 o P 5
No. of cells producing IFN-y  |anthrax rPA dugim)
5
/2.5x10" splenccyies Not stimulated 135 3 2 1

Stimuiation with
No. of cells producing IL-2  |anthrax rPA Aug/m 134 12 3 4

/2.5x10° splenocytes

Not stimulated 47 2 2

Stimulation with &1 10 6 2
Ne. of cells praducing IL-4 arnthrax rPA 4ugfml

/2.5%10° splenocytes

Not stimulated 9 4 5 3

Unit: Splenocyte spot fcrining céﬂs

The results of the FACS analysis are presented in table 13 below (see also Figure 16).
The presence of CD4+ T cells expressing INF-y in only the formulations containing
both PIKA and rPA antigen confirms the observation that the adaptive immune response

has reach a stage of maturity and that PIK A was instrumental in this Process.
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The distinct increase in the number of spot forming cells with the addition
of the PIKA 10adjuvant (as compared with the antigen alone)

woampnsikmtes that the addition of the PIKA adjuvant to the apthrax Anki86H 76
enhances the expression of cytoicines 11,17-7, and IL-4 by cultured
spleen cells. The observed expression of cytokines indicates an enhanced
adaptive immune response of both a hifnoral and cell mediated immunity
induced by the presence of the PICA adjuvant. 15 Table 12 - ELISPOT
d &iﬁ% z%&fm‘?&éﬁo&z RSTHE BRI efire doameniratuniyilioraccines
witiuaia BECCO endrisi ngtG Arangieiganthrax rPA antigen Groups of

W: Craomun-d - Croun Croun21CGrarn. A I\nfhrax IP'A_’:“n ft PICA 100ti0 t
NeCoOToupPu I OTOOPP & \Jl\GfMJﬁJ,‘Lvu\.u'u _rGl“'OH[I)LzI u. - e pg — =T ,,,.GIOUF)A'F
Anthrax 'VA 3-- PIKA HO 105049} Ot CellS proaucing TEN=y T2:5x105
pienocytencGkivrmatnn withanrax sktvadirg/md 283R2folyot PBS
ﬁﬁ@gmga%ags@w No. ob.ealls credo:thendbe2 /2.5%1QbRaPlanboyteSossy,
Stimutation with-amthrax TPAZuorritt-134-12-34—Not-stimutatet-4-+2-2

No. of calls producing IL-4 12.5X10s splenotyter. Stimulation with anthrax
RAMIMhSELKG test on the blood sample taken prior to sacrifice (Table 14 below

17T . V.

and Figures 16 and 17) demonstrate that the presence of PIKA significantly enhances

the immune response and measured by the titer of specific antibodies detected in the

sorum.

A consistent result was observed 16 weeks after the initial vaccination when blood
samples from mice of the original groups A and B were evaluated for the presence of
specific antibodies using a standard ELISA test. Again the presence of PIKA with the

anthrax antigen induced a significantly higher immune response as measured by the

specific antibody titer in the serum.

Table 14 - ELISA detection of specific IgG titers from murine serum after

immunization with vaccines comprising PIKA and/or anthrax rPA antigen

Group 1 Group 2 Group 3 Group 4
Anthrax rPA 3ug+
Groups of mice PIKA 100ug Anthrax rPA 3ug PIKA 100ug PBS
Opfical density absorbance |4 weeks after
405nm at 400x diiution immunization 1.29 0.12 0.1 0.1
Optical density absorbance 16 waeks after 1.08
408nm at 300x dilution immunization : 0.09

The conclusion drawn is that the addition of the PIKA adjuvant enhances the overall
immune response to rPA, in particular the specific immune response, more particularly

the adaptive immunity and more specifically the cell mediated immune response.



Not stimulated 9 4 53 Unit: Splenocyte spot focells 20 The results of the
FACS analysis are presented in table 13 below (see also Figure 16). The
CD4+ T cells expressing INT-y in only the formu]lati ,
“&%@%&Q kf;oth PLKA and rPak antigen confirms the observlgtlg%%s%g 6[’?‘1)%0176
adaptive immune response has reach a stage of maturity and that PIICA
was instrumental in this process. WO 20607/081287PCT/S G2006/000176
74 Table 13 - FACS analysis of murine splenocytes after immunization
with FAEEHed- CofirsAgF R emsaisraien s e BridigenGroups of mice
Group 1 Group 2 Group 3 Group 4 Anthrax rPA 3ug+ PIKA 100ug

Ant 3ug. PIKAMug PBS % of CD4+ye cells producing Interferon-y

07200 DB 601098 516495 S ESURe b e 0 oK (BSCEAhe bgeenc
samplféh8ketprcmtb Eattifice (Tablmtitdpelonpans Eitures tGuaipdnl Mhe data in
demgpstxsie 1@%&@%&@%@@&@&@?'M&'@@I'F%El&@&h@x@C@él%‘f“{‘é'ﬁde?}?g the

response and measured by the titer of specific antibodies detected in't
 serufi AL SRS YR STt WS S ERTE B WESKS HRERTRER e

vaccination when blood samples from mice of the original oups A and B
werergyaluated for.the presence of sfpeg'fiic antibodies using a standar
ELISA test. Again %he E)resence of ISIIEK kNﬁﬁTﬁ‘é zflﬁr‘iitfa %@arl&r%iace%ﬁ%ﬁﬁﬁé% PIRA
a sighifieaRtI(higHeparintiie fssprite alonse dsarers e Biapdeifiddition of the
1a_ntit12?m/xtiat@w_ax{h@ ﬁ%ruémfé@sw& Ihrs Bl 24 detectiometspesific W ytokines
titer m ine,serym after immunization with vaccines comprisin ,
1K R AACUIGE ol i R BB ESFaLIGR B e GTUR SSTBHeS G otfgienes
3 GrodjsaesanttorariRal 3dapti R KALOBUgspettrax WPl Biigmoral and cell mediated
immunity induced by the presence of the PIKA adjuvant.

15 Table 15 — ELISPOT detection of murine splenocytes producing cytokines after

immunization with vaccines comprising PIKA and/or HSV2-gD antigen

Group 1 Group 2 Group 3 Group 4
' HBV2-gD 3ug+ PIKA i
Groups of mice 100ug HSV2.9D Juy PIKA 100ug PBES

Stimutation with
No. of celis producing IFN-y  {HSV2gD-2.5ug/ml 268 138 2 12
12.5x10° splenccytes Nat stioulated 5 .

Sfimulation with
No. of celis producing 12 HSV2gD 2,5ug/mi 183 57 4 4
/2.5¢10 splenccyles Not stimulatsd o 0

' Stimulation with

No. of celis producing -4 [H8vagD 2.5ug/ml 40 25 10 12
/2.5%10° splenccytes Not stimulatad 17 13 T .

Unit: Splenocyte spot forming cells

20 The results of the FACS analysis are presented in table 16 below (see also Figure 22).
The presence of CD4+ T cells expressing INF-y in only the formulations containing
both PIKA and HSV antigen confirms the observation that the adaptive immune

response has reach a stage of maturity and that PIICA was instrumental in this process.

25  Table 16 — FACS analysis of murine splenocytes after immunization with vaccines

‘comprising PIKA and/or HSV2-gD antigen.



PIKA 'Mug PBS Optical density absorbance 405nm at 400x dilution 4
weems after Immunization 1.22 0.12 0.1 Optical density absorbance
wiPRMALsO0x dilution 15 weeks after immunization 1.03 0.98/s€00h 8600176
conclusion drawn is that the addition of the MIKA adjuvant enhances the
overall inunune response to rPA, in particular the specific immune ,
response, more particularly the adapti\7¢§ immunity and more specifically

the cell-mediated-immune-response—75-Example-1.5:--Recombinant

AT TTTOUTaATT O T T TioTic uqr.l&ll\)u. L4 (& 5 |Fl|u E O
Lar

oup_1 oup2, |, Group3 Lo Groupd

Herpes-Simptex-Virus 2 gt apiger L?F{Edcbun: in-tabteris-betow-are-the

results (_)f the %A%g;(g;l’mtigét dezte,gy:lﬁg the m&ggg&g_u(af WI_II?‘J;KLL;gOggnd NS

1L-4 USTOEFRCE YRt JIeTPES SIMPIEX VITUS antigen The data 1 Sthe -
table iSefeee-also Figures 19, 20*378 21) rept&&Ht the ELISPST realding;“'m/"

the number. of soot forming cells, that is, a direct measure of cytokine

production. The distinct increase in the number of spot forming cells with

the additionohihel PIKAcadjuvant(asicampanaewithidhe antiger alabr) 17 below

demonstrates that the addition of the 10VIKA. ad] t to the herpes-

S GRS at e A a T sty BCEE R Taes

fc-4 yrouleurerd sisl et reedfsrarhey dissEivad expressisih wlieydoldsies in the serum.

indicates an enhanced adaptive immune response of both a Immoral and

cell mediated immunity induced by,}he esence of the PIKA adjuvant. . ,
 15TABIRELS - ELAEPAS et R OF i SRR A ARG zaion wih

cytokitkess after HtNoraRatoningith vaccines comprising PIKA and/or

EISY2-gbantigen-Groupr 1§ 3¥2r 9D 1830w Rk ToO nyew g, 100 Ut roup 4

Grouyp 2 Group 3 rouL4 , PBsy248 sibSY2.9D 3ug , PIMA 100ug 2
Groups of micel  PIKA 100ug HSV2-gD 3ug PIKA 100ug PBS

Optical density absorbance 2.116 0.564 0.085 0.087
405nm at 2,700x dilution

10

The conclusion drawn is that the addition of the PIKA adjuvant enhances the ovérall
immune response to HSV antigen, in particular the specific immune response, more
particularly the adaptive immunity and more specifically the cell mediated immune

15  response.
Example 1.6: Inactivated H5NI whole virus (Avian [nﬂuénza ) antigen

The results in table 18 Eelow are the results of the BELISPOT test detecting the presence
20  of INF-y, [L-2 and IL-4 using an inactivated non purified HSN1 antigen. The data in
table 18 (see also Figures 24, 25 and 26) represent the ELISPOT reading, the number of

spot forming cells, that is, a direct measure of cytokine production.

The distinct increase in the number of spot forming cells with the addition of the PIKA
25  adjuvant (as compared with the antigen alone) demonstrates that the addition of the
PIKA adjuvant to the H5NI antigen enhances the expression of cytokines INF-y, IL-2

and IL-4 by cultured spleen cells. The observed expression of cytokines indicates an



No. ol cells producing iirlil ,J2.5x1e splenooytes Slithuthtion with _
hi5a202,2.surathi266 125 Not stimulateci 2 2 No. of ceIIsI pg%dsg;c&g ‘
% §gignce ytee Srirulstron yith thsveg 37 -* | sitoretalgd. 2, 90176
“Jg)%(}:@g%%%zing%LA 12.5/24 soienocytes Slimul lion wits HSV2 D 2_.t2h|o{"|n|
4C 220 Netstimulates: 17 13 11 17 Unit: Splenocyte spot forming cells
20The results of the EACS analysis aré%resented in table 1ﬁ bFeIO\_/v (sele
alsp Figyre 22). The presence of CD4+ T cells expressing Th1F-y in only
PR SR S CREHIRGB S RACRHE M VPsibeRe comfimmeied immuniy
dbdervdbigrithatdie @ddphy @ likMudiesasponse has reach a stage of
maturity and that PIICA was instrumental in this process. Ta_ble 16 - FACS
analysis of murine splenocytes after immunization with vaccines .
C’Bihéfisﬁfhg' PECEBAdIoddu8 g antigen. splenocytes producing cytokines after

5 immunization with vaccines comprising PIKA and/or inactivated HI5N1 antigen

Group 1 Group 2 Group 3 Group 4
H5N1 4ul+
Groups of mice| PIKA 100ug | H5N1 4ul | PIKA 100ug PBS

No. of celis producing interferon-y Stimulated with H5N1 394 372 23 a8

5
/2.5x10” splenocytes Not stimulated 3 1 - 1
No. of cells producing IL-2 Stimulated with H5N1 135 a7 1 2
2.5x10° splenocytes Not stimulated 2 2 - -
No. of celis producing IL-4 Stimulated with H5N1 184 137 10 9

8
/2.5x10" splenccytes Not stimulated 9 11 11 17

Unit: Splenocyte spot forming cells

The results of the FACS analysis are presented in table 19 below (see also Figure 27).

10 The presence of CD4+ T cells expressing INF-y in only the formulations containing
both PIKA and H5N1 antigen confirms the observation that the adaptive immune
response has reach a stage of maturity and that PIKA was instrumental in this Drocess.
Table 19 - FACS analysis of murine splenocytes after immunization with vaccines

15 comprising PIKA and/or inactivated H5N1 antigen

Group 1 Group 2 Group 3 Group 4
H5N1 4ui+
Groups of mice| PIKA 100ug H5N1T 4ul PIKA100ug NS
7 CD4+ve cells producing - 1.147% 0.263% 0.005% 0.011%
interferon-y
Results of the ELISA test on the blood sample taken prior to sacrifice (Table 20 below
20

and Figure 28) demonstrate that the presence of PIKA significantly enhances the

immune response and measured by the titer of specific antibodies detected in the serum.



WO 2007/081287PCTISG200610 0176 76 Group 1 FISV2-g0 alio+ PIK<
100ug Group 2 FISV2-g0 3ug Group 3 PIKA 100ug 0.009% Group 4 NS
wo 0d2¥szkou s of mice it of CO4+ve cells producing interter@nsy: a0 5e7s
0.056%  Results of the ELISA test on the blood sample taken prior to
sacrifice (Table 17 below and Figure 23) demonstrate that the presence of
FUCA significantly enhances the 5imm fie response and measured by the

titer gf,sRecific antibadiegdetected n the serum. Table 17 - ELISA
detection of specific 1gG titers from urine 15 er%rﬁﬂ?ﬁ%a%ﬁ Wit Bfi gerum - after

and/BFREVELYD Yk dRTeRcsCrIusS o Miké @rdupitGroa RHENLmBeen
Group HSV2-gD 3ug+ 'PIKA 100up HSV2-00 3uo PIKA 100up PBS

Opticat-density-abserbance405nrm-at-2.700x dilution 2 116 0.564 0.065
0.087 toup 1 Group 2 Group 3 Group 4
) H5NT dul+
Groups of mice| PIKA 100ug H5N1 4ul PIKA 100ug PBS
Optical density absorbance
405nm at 900x dilution 1.033 0.656 0.09 0.079
5

10

15

20

25

30

The conclusion drawn is that the addition of the PIKA adjuvant enhances the overall
immune response to HSNI antigen, in particular the specific immune response, more
particularly the adaptive immunity and more specifically the cell mediated immune

response.

Example 2: Inactivated whole virus SARS antigen
The objective of this experiment is to demonstrate that the addition of PIKA to a SARS
antigen enhances the immune response and stimulates the host's immune system to

produce protective SARS specific antibodies,

In this program of research six groups each comprising 4 Balb/c mice were inoculated
(peritoneal injection) with a combination of SARS antigen, the antigen plus PIKA (a
heterogeneous composition of PIKA molecules predominantly within a weight range of

66kDa to 1,200kDa), PIKA alone or a control, see table 21 below (see also Figure 29).

Each group was administered an identical doses on day O, day 14 and day 28, On week
six a blood sample was extracted and the serum tested for the presence of IgG, being a
measure of the presence of disease specific antibodies, The blood serum was diluted by
a factor of 16,000 times then the presence of IgG was measured using an ELISA reader
the érocedure being familiar to those skilled in the art. The output being an optical -

density (O.D.) reading where the greater the value the greater the presence of IgG.

The average result for each group, presented in table 21, demonstrates a correlation

between the presence of the PIKA adjuvant and an increase in the expression of IgG.



The conclusion drawn is that the addition of the HICA adjuvant enhances
the overall immune response to HSV antigen, in particular the specific

WO ISsPonse, more particularly the adaptive immunity MALe < 100176
specifically the cell mediated immune response. Example 1.6: nactlva{e(? ’

ElLW1 whole virus (Avian Influenza) antigen The results in table 18 below

are the results of the ELISPOT test detecting the presence 20 of ItTP-7,

1-2 anddLe4 -usingren inastiveied nappifiegdaMNkantigenmife.datain after

table 18 see alsq Figures 24, 25 and m??g%gsenEthELISPOT r ading,

the HUMBEFOPSPOtOTTing CaIfE that is, A direc rrﬁ’egseulflg%‘fvgfg%ﬁﬁés antigen

production. The distinct increase in the number of spot forming dells with

the additionrof the RIK& S FOUVaEL{ES COMBRERE Wit the fpiueT apne)s
demonstrates that the addition pithe wIKA agiH¥agLojthe HOSN1 antigen
enhances dbeoexee Ssiors obeytoldmesdd4 F+yidb Bmrnd Hikd peulturedss
spleénteglfssThe observed expression of gytokines indicates an WO
200 i e T/SG2088/000176 77'enhancet &daptive ifithung %
resporse of botha fmmoraland cell mediated immunity induced by the
presence of the PIKA adjuvant. Table 18 - ELISPOT detection of murine

. splenpeyiasipiRdugingacroleipes-atie binPmuNizatiomwilhRACGHIRS: increases the

comprising PIICA. and/or inactivated 1-15N1antigen Groups of mice
SOmCTEEG U o oo P EHe 5 re ey b B (oS
4ul-PiKAcg00ug 394 H5N1 4ui 372 MITA 100ug 23 No. of cells

producing interferon-y t2.5x106 splenocytes Not stimulated 31 1 No.

of cells producing IL-2 /2.5x105splenacytes Stimulated with HSN1 1135
10 Exampie 3: PIKA Vaccine Provides Imimune Protection Against H5NI and HIN2

Infection

The objective of this experiment is to demonstrate that an avian influenza vaccine
comprising the PIKA adjuvant is able to protect chickens against live avian flu virus

15  infection.

The research was conducted on two gfoﬂps of 24 SPF chickens each, At ten days old
the birds were inoculated subcutaneously in the neck with a 700ul dose of vaccine
comf)rising PIKA (a heterogeneous composition of PIKA molecules predominantly
20  within a weight range of 66kDa to 660kDa) and two strains of avian influenza (FISN1
and H9N2). The composition included antigen and PIKA adjuvant at a ratio of

approximately 2:1 antigen to the PIKA adjuvant.

‘Blood samples were taken from under the wing at 7, 14 and 21 days. The blood serum

25 from each chicken was tested for the presence of specific H5 and H9 antibodies.

At 21 days the birds were challenged with the H5NI1 live virus and then observed for an
additional 14 days. The survival rate of the chickens after the 14 days exposure to the

live HSNI virus was recorded.



97 1 2 Not stimulated 2 2 - No. of cells producing IL-4
/2,5x10splenocytes Stimulated with 915111 184 137 10 9 Not stimulated
w9 IdoHds kg7 Unit: Splenocyte spot forming cells The results gfthe EAGRo0176
analysis are presented-in table 19 below (see also Figure 27). 10 The
presence of CD4+ T cells expressing Ilgld:-y in only the formulations
containing both PIICA and H5N1 antigen confirms the observation that the
adaptive immune response has reach a stage of maturity and that PIKA
was instrumental in this process.  Table 19 - PACS analysis of murine

sple NS {EREHEF HHh AR AERIBRURIR AP & PhoMipHSH PIKA lArgtopnstrates
inactivedechHENde am iy Grapsief FRIGeCESaUR hbGTOURA AMbdies,

Group 4 H5N1 4W+ PIKA 100ug H5N1 4ul PIKA100Ou9 1NS % CD4+ve
cells producing - interferon-y 1.147% 0.263% 0.005%0.011% Results of

the Eais Aiest Bhlihe Wiiendisamplodsitenaptiondy saerifiberiTabbée20serum after
belowRAand; fHowie 28 damonsiiate thasiteg Rresense.of RIGAsNT and Hong
significantly enhances the immune response and measured by the titer of
spedifitdhtibodies detected in the serum. ' ‘

Antibody| Day 0 Day 7 Day 14 | Day 21
H5 0 1.2 1.44 2.4

H9 0 17 2.3 3.9

10 Units: Optical density reading from ELISA analysis

Of the 24 chickens that were vaccinated with the antigen/PIKA conipcsition 21 (83%)
survived for 14 days after exposure to the live HSN1 virus. In the control group of 24
chickens that received no vaccine but were also exposed to the live HSN1 virus only 4

15 (17%) were alive after 14 days.

The conclusion drawn is that the PIKA vaccine confers a significant level of immune

protection against the HSN1 virus.

20  Example 4: PIKA Vaccine Provides Immune Protection Against Rabies Infection
The objective of this research is to demonstrate that a rabies vaccine comprising the

PIKA adjuvant is able to confer protection against a rabies infection.



WO 20(17/081287PCT/SG2006/000176 Table 20 - ELISA detection of
specific IgG titers from murine serum after immunization with vaccines
IS IKA. and/or inactivated H5N | antigen Groups i

WAl (%%cﬁjps P1KA 100u0 Group 4 P%l% H5N1 4ul+ PM?AE%%%%&R’ i
FISNO 4uf Optical density absorbance 405nm at 900x dilution 1.033
0.656 0.09 0.079 The conclusion drawn is that the addition of the prKA
adjuvant enhances the overall immune response to 1-15N1 antigen, in
particular the specific immune response, more particularly the adaptive
imnmitheity andernordt Specifiaiiguth€leblk Rie diatedoimimuere3fespbhte demonstrates
EXW'&@PM@G@@EW@R%&’%WM' JH0E QRIBEHVE RIS
experiment is to demonstrate that the addition of PIKA to a SARS antigen

enhances the immune -response and stimulates the host's immune

5 sySteine tooprodige prodective SARSEpealfibantibbeies din thiscpsagtaiin after
of resm%‘{"d&lf.%a%én%‘% s gagh.com E'i%%ﬂ%fﬁ Ibje O'fc?ng‘éﬁ(%hé%‘)&%@ﬁe%n EION2
(peritoneal injection) with a combinatioh of SARS antigen, the antigen plus -
PlICAYgZeheterogeneous composition of PIKA molecules predominantly

within a weight range of 661(Da to 1,200kDa), RIKA alone or a control,
tab below (see alsg Figure-29). ’ ini
seeta F&%q:}z gure-2 go.%?m group was administered

.| Ant Day 0 |, Day7 | Day 1 ay 21 X
an igefticatdoses-onmday-t,cay- 4 andg-day-28-;0n week six a blood
sampletias extrécted anétthe|sefth testedfor the presence of IgG, being
a measyte of the pregence,of disease gpecific aptibodies, The blood
serumwas diluted-byla factor-6f-16,000-times-then the presence of 1g,G

‘| VasUnRaSUFeE UGG @Rl reaaderbthelpiecedure being familiar to
these skilled in the art. The output being an optical density (0.D.) reading
where the greater the value the greater the presence of IgG. The average

resultffreadicehipleup esentednestsievith taemoasBiES s wpprsibiger | (83%)
betwgentherfresence fltha BIA adivant andiarinsreasadndieot group of 24
expression of IgG. WO 2007/08 287PCIY}SGZOO6JaotO%7 79HE§HIe,21 “alv 4 ‘
BLISAYSIIFT SIS e TG0 8PS TH8Th 1T AR S i et virus onty

. limmufitzatierewithevidieciegagomprising PIRA and/or whole inactivated
SARS antigen Groups of mice Group 1 Group 2 tGroups Group 4 Grou5

. SARS 10up SAPS bug + i . .
, The conclusion drawn is that the PIKA vaccine confers a significant level of immune

protection against the H5N1 virus.

20  Example 4: PIKA Vaccine Provides Irmmune Protection Against Rabies Infection
The objective of this research is to demonstrate that a rabies vaccine comprising the

PIKA adjuvant is able to confer protection against a rabies infection.

Four groups (designated i, ii, il and iv) of 20 Balb/c SPF Kunming mice were each
25  challenged with 100ul of wild rabies virus strain CQ92. Each group receive
inoculations of different types of vaccine; 1) a composition of PIKA (a heterogeneous

composition of PIKA molecules predominantly within a weight range of 66kDa to
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PIK& 50uq SARS 'Dug +PIKA 25009 PIKA 100uq PBS Opttual density
absorbtion 405nre 16,000x dilution 0.26 0.41 0.68 0.00 0.09 5 The
wePHesionRIs that the presence of PICA with the SARS antiggr lagbeasER176
the expression of IgEl in a dose dependent manner thereby enhancing the
immune response of the host. 10 Examp
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The conclusion drawn is that the presence of PIKA significantly enhances the immune

protection provided by the inactivated purified hamster kidney cell rabies antigen.

Example 5 PIKA Hepatitis B Vaccine Induces the Production of Specific Antibodies

in Serum

The protocol for the experiment involved the vaccination by subcutaneous injection of

~ three groups of Balb/c mice (three mice per group) with compositions of, group A, 4ug

of the hepatitis B surface antigen adw alone, group B, 4ug of the antigen with 75ug of
the PIKA adjuvant (a heterogeneous composition of PIKA molecules predominantly

within a weight range distribution of about 66kDa to 1,200kDa) and group C, 100ug of
PIKA alone.

The mice were then given an identical booster vaccine by subcutaneous injection ten to

fourteen days after the initial injection. Ten to fourteen days after the booster injection



10

15

25

Of the 24 chickens that were vaccinated with he antigen/PIKA composition
21 (83%) survived for 14 days after exposure to the live H5N1 virus, in the

W%BQJOQI%p of 24 chickens that received no vaccine but W%I&Téi%m /000176
.\

exposed to the live H5N1 virus only 4 15(17%) were alive after ays.

The conclusion drawn is that the PIKA vactcine confers- a significant level

of immune protection against the 1-15NI virus. 20 Example 4: PIKA

Vaccine Provides Immune Protection Against Rabies Infection The
Sh2eRdeS B Pas ek eh @%t%?ﬂdﬁﬁtﬁghfesn?&i@rmgdba&MGlsing a standard
denipAsieny thewhl ke kashukanidsanle 4@ confer protection against a rabies
infection. WO 2007/081287PCT/SG2006/0001/6 81 The average result

for each group (Table 22 See also Figures 30 and 31) demonstrates that
thepreserse oHRIK Aindudestheppradision Bf $pR6IfR aBLgN (and Figure 33)
%@Q@i&:ﬂa@lﬂ# 225 ELIS t %%q%n of Sﬁ%C,IfIC antibody titers from~
chicken serum aftef immunization With Vaccines ComprisTEeRIRIR Sidhspatitis B
iR B RS AN EChibic thioier afitipenifntiibbdyli Bayb EePay i7 BayddnDayndle.
H501.21.442.4H901.7 2.3 3,9 10Units: Optical density reading from
ELISA analysis Of the 24 chickens that were vaccinated with the

aftberPIR ELLMp ssfstior (B 39srHinvanslddy titainyfomitaneinosire o after

thhenlivei HABOL LIS d0 Be SRIBFRLSY uR Q154 GNIFKERS 1haj received no
yaeeinre-but Were 3@'%% ggéglmn t gulmi;/sp I‘SGuul Xirus“’onlv 4 15(1.7%)

vere alive after T4 days HERALY W ESKIELSHT Wa&fg&%b?ﬂ?‘?fﬁ&i reroun?
(:oome;erg;%‘;%jgmf. SHER IS ' inBkAl@d | 5k avigUS. pBs
2rrxampled: PIKK'Pacting®rovidesimmuriesRrotectiom Ag;aim&&ﬂqbi&s747

Infection The objective of this research Is to demonstraie that a rabies
vaccine comprising the PIRA adjuvant is able to confer protection against
dralsiercinténtionyEoliogriups:designatest adiidibane ihef WBANC IR Fising
' ' hallenged with 1.00ul of wild rabies virus

e b bP e e o PO rponse
FaGEaes ichoienAsestistauijert ous conbpasitieraf. PICA molecules
predominantly within a weight range of 66icDa to WO
%007/0 1287PCD5G2006/000176 6601cDa) and inactivated purified

XHERle 0GR daifvsriast asetrednducestbeobredusoronfSeciific Antibodies in
Sanoii-Aventis' Veroab vero cell inactivated rabies, vaccine iii) the
inactivated purified hamster kidney cell rabies vaccine with an alum
adjuvant and iv) control phosphate buffer solution. A 60ul dose of vaccine

s s e, Ao
Injecuon Into the. tign. e survival rate o
A I 08 8 0 TS L

eachn groups present(-‘;
the Sanofi VAXIGRIP influenza vaccine alone, and group B, 4ug of the antigen with

100ug of the PIKA g@jruyantm(a hfs’gf;rqgeneoys composition of PIKA molecules

predominantly within a weight range distribution of about 66kDa to 1,200kDa).

The mice were then given an identical booster vaccine by subcutaneous injection twenty
days after the initial injection. Day 35 after the initial vaccination a blood sample was

taken and tested for the specific antibody titer using a standard ELISA test known to
those skilled in the art.
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10 Table 23 - Survival rates of mice exposed to wild rabies virqs and
subsequent treatment with rabies vaccines Vaccine Mice Survival

wbuhahes1%1PHK plus PIKA .20 16 80% Verorab 20 4 20% IpHKsRhBAbH6

20 3 15% Control (PBS) 20 2 10% The conclusion drawn is that the
presence of PLEA significantly enhance¥'the immune 15protection
provided by the inactivated purified hamster Icidney cell rabies antigen.
ample 5 MICA Hepaititis.B Vaccine htduces the Production of Specific
T eSS AR T S Tt RO Figire 34
Vaoeinsitise ytshboutasesuy MiEctionhahtiereh pimpaod Bafpioeicedmgaenza
j er o ). Wi itigns.of up A, 4ug, of the Hepatitis B
o, e P M e R e s
meadjuvant (a heterogeneous composition of PIKA molecules
predominantly within a weight range distribution of about 661cDa to
0lcDa) and group C, 100ug of 25 PIKA alone. WO '
%@@/@1%%@%8@%@6?0@51%@8@%%%@@@ e takerpangrum  after
testediforitievapecificianlibadyier veing atRPARIiFLIARSLEION Bigen
hose-skiled-r-the-art—Jhe-averageresults for each group presented in
lable 24 below (and Figuke ﬁf%pcfem bnsHRPRat hn?.m-‘r%%m of PIKA
enhances tge immune re KRB antigen as measured by
. roups o "3

ot of CIOUE n RIEMAOUT dple 24 -

oy ' | ine seamM after
Immunization With Vaccines Comprismg PTRA ardfor 1-iBs¢rg-a£v Groups

of mice Group 1 Group 2 Group 3 Group 4 Groups Group 6 Group 7
The conclusion drawn from this example is that an immunogenic substance comprising

PIKA and an influenza antigen induces the production of a significant immune response

as measured by the titer of specific antibodies in the blood serum.

Example 7 PIKA Hepatitis B (surface antigen type adw) Vaccine Induces a

Therapeutic Immune Response

The protocol for the experiment involves the inoculation of groups of 4 Balb/c mice 6 to
10 weeks old with compositions of a commercially available HBsAg type adw with and
without the PIKA adjuvant (a heterogeneous composition of PIKA molecules
predominantly within a weight range distribution of about 66kDa to 1,200kDa), PIKA
alone, a control comprising phosphate buffer solution (PBS).

The mice were administered a prime subcutaneous injection in both sides of the back
100ul each side. Actual dosage quantities are provided in the tables of results below.
The mice were then given an identical booster vaccine twenty one days after the initial

injection. On day forty two a blood sample was taken, the mice were then sacrificed

and tissue samples taken from the spleen for testing.
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immunogenic substance comprising PIKAand a hepatitis B antigen

induces the production of a significant immune response as measured by

the titer of specific antibodies in the blood serum Example 6 MLA
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(ge Seterogeneous. composition of PIKA molecules predominantly within a
welght range distribution of about 66kDa to 1,2001cDa). The mice were
then given an identical booster vaccine by subcutaneous injection twenty

days aftar mitial injection. Day 35 after the initial vacgination a blood
sample wa%}?g er!?%lqﬁé%[%%q[ dtor Wergf)%néﬁtl%% tfﬁié‘é')‘/"fi%’ir §Sngpgs with 2ug/ml
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conau [+
presented In table 25 below (and Figure 34 emonstrate he
PreddiitassPipirea earisstenidentifiureaipsashacehesinfvenza cell response
Vioticing antigensagsomeasured by the titer of specific antibodies observed
in the serum sample. 5 Table 25 - EL1SA detection of specific antibody
titers from mmine serum after immunization with vaccines comprising

RAK BN d/ asimpethraieel splibisiiuenga prilgedt Groups hITIGESHAUR dntibodies
%{QHQ &1%&8 us%tgciﬁcaﬂy IgGl and 1gG2a antibodies. Nunc Immunoplate Maxisorp
plates were coated overnight at 4deg C with HBsAg (6ug/ml in PBS/0.01% Tween 20).
The plates were washed with PBS/Tween and blocked for 2 hours with 5% FCS in PBS.
After washing serum dilutions in PBS/Tween were added for 2 hours. Afier washing
the either biotin conjugated rat anti-mouse IgG1 monoclonal antibody 1/3000 dilution
or the biotin conjugated rat anti-mouse IgG2a monoclonal antibody 1/1500 dilution was
added.. After washing, streptavidin HRP was added (1/10,000 dilution in PBS/T'ween)
for 1 hour. After washing ABTS substrate was added with hydrogen peroxide (1000:1)

for 20 minutes. The optical density (OD) was then measured at 405nm the results

presented are the average for each group.
The IgGl response for mice immunized with HBsAg formulated with the PIKA
adjuvant were approximately 5 fold higher than the response for mice immunized with

HBsAg alone. The titer of IgG1 increased in a dose dependent manner (Table 26 Figure
35).
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HBsAq PIKA 50,c 150x 460x 1,350x 4,050x112130x 36.450x 2.434
,100,150x 1.383 3u9 5009 3.285 3.279 3.324 3.397 1'3207i3.083

WorAd3 Rt 3.485 1'3.559!13.368 2.9241.917  3.355 3424340400176
3.5633.351 3.008.2.170 3ug - 3.065 3.05%73.135

formulated with PIKA in a dose dependent manner indicating that PIKA enhances a

therapeutic immune response (Table 28 Figure 37).

Table 28: BELISPOT detection of murine splenocytes producing interferon-y after

5 immunization with vaccines comprising PIKA and/or HBsAg

Group 1 Group 2 Group 3 Group 4 Group §
HBsAg Jug 3ug 3ug 3Jug
PIKA . 50ug 100ug 200ug 10Cug

Stimutation with IPQ No long terrn :

peplide Sugfml stimulation 2 82 &s 48 3

; . Reslimulate for 6
Stimulation with PQ |\ i pugimt 1PQ 209 229 490 535 21

peptide Sug/ml peplids

Unit: Splenocyte spot forming cells

Further the ELISPOT assay conducted after the cultivation of the splenocytes for six

10 days demonstrated that the number of splénocytes producing interferon-y from the mice
vaccinated with formulations comprising HBsAg and the PIKA adjuvant were twice the
number of splenocytes from mice administered the HBsAg alone. The results confirm
that the presence of PIKA enhances the activation of central memory cells (Table 28
Figure 38).
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0.0820.087 Unit: Average optical density value The IgG2a response for MCSLLP
mice immunized with HBsAg formulated with the PIMA adjuvant were

significantly greater than the response foSfnice inununized with EllisAg

alone. The titer of IgG2a increased in a dose dependent manner,

ikdid NS of an increased Th.l biased immune response (Table 27 Figure

36). Table 27: ELISA detection of specific lgG2a titers from murine serum

after immunization with vaccines comprising pLKA and/or EIBsAg DIE
IONTHBEAGISARES STRPESHe N SOWATSEL B3 RabmIsiceidsedinyeussomprising:

UBPRiMidokafl LpdddiB 28R M6 lacid (PIC), at least one an antibiotic, and at least

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

sustained release.

2. The immunogenic composition according to claim 1, comprising: (a) a
polynucleotide adjuvant comprising: a polyriboinosinic-polyribocytidylic acid (PIC), at
least one an antibiotic, and at least one positive ion; and (b) at least one viral antigen;
wherein the antigen is an antigen of adeniviridae, arenaviridae, astroviridae,
bunyaviridae, cliciviridae, flaviviridae, hepatitis delta virus, hepeviridae, herpesviridae,
mononegavirales, nidovirales, piconaviridae, orthomyxoviridae, papillomaviridae,

parvoviridae, polyomaviridae, poxviridae, reoviridae, retroviridae or togaviridae.

3. An immunogenic composition comprising: (a) a polynucleotide adjuvant comprising:
a polyriboinosinic-polyribocytidylic acid (PIC), at least one an antibiotic, and at least
one positive ion; and (b) at least one bacterial antigen wherein the antigen is an antigen

of actinobacteria, chlamydiae, firmicutes, proteobacteria or spirochaetes.

4. An immunogenic composition comprising: (a) a polynucleotide adjuvant comprising:
a polyriboinosinic-polyribocytidylic acid (PIC), at least one an antibiotic, and at least
one positive ion; and (b) at least one fungal antigen wherein the antigen is an antigen of

ascomycota or basidiomycota.

5. An immunogenic composition comprising: (a) a polynucleotide adjuvant comprising:
a polyriboinosinic-polyribocytidylic acid (PIC), at least one an antibiotic, and at least
one positive ion; and (b) at least one parasitic antigen wherein the antigen is an antigen
of phylum sarcomastigophora, phylum apiicomplexa, phylum ciliophora, phylum

plathyhelminthes, phylum nematoda or phylum arthropoda.
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6. An immunogenic composition comprising: (a) a polynucleotide adjuvant comprising:
a polyriboinosinic-polyribocytidylic acid (PIC), at least one an antibiotic, and at least
one positive ion; and (b) at least one cancer antigen wherein the antigen 1is a cancer
antigen of bone, brain, breast, digestive/gastrointestinal, endocrine, eye, genitourinary,
germ cell, gynecologic, head and neck, hematological/blood, lung, musculoskeletal,

neurologic, respiratory/thoracic or skin cancer.

7. An immunogenic composition comprising comprising: (a) a polynucleotide adjuvant
comprising: a polyriboinosinic-polyribocytidylic acid (PIC), at least one an antibiotic,
and at least one positive ion; and (b) a combination of two or more antigens wherein
the antigens are antigens of adeniviridae, arenaviridae, astroviridae, bunyaviridae,
cliciviridae, flaviviridae, hepatitis delta virus, hepeviridae, mononegavirales,
nidovirales, piconaviridae, orthomyxoviridae, papillomaviridae, parvoviridae,
polyomaviridae, poxviridae, reoviridae, retroviridae, togaviridae, actinobacteria,
chlamydiae, firmicutes, proteobacteria or spirochaetes, ascomycotaor basidiomycota,
phylum sarcomastigophora, phylum apiicomplexa, phylum ciliophora, phylum

plathyhelminthes, phylum nematoda and/or phylum arthropoda.

8. The immunogenic composition according to any one of claims 1 to 7, wherein the
composition comprises polynucleotide adjuvant composition molecules heterogeneous

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

9. The immunogenic composition according to any one of claims 1 to 8, wherein the

composition comprises polynucleotide adjuvant composition molecules heterogeneous
for molecular weight, wherein the molecular weight is from about 66,000 to 1,200,000
Daltons.

10. The immunogenic composition according to any one of claims 1 to 9, wherein the
composition comprises polynucleotide adjuvant composition molecules heterogeneous

for molecular weight, wherein the molecular weight is at least 150,000 Daltons.
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alone. By contrast, cells expressing interferon-y were readily detectable
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SplEsosyithepeopbioyipgdells Further the ELISPOT assay conducted after

the cultivation of the splenocytes for six 10 days demonstrated that the

number of splenocytes producing interferon-y from the mice vaccinated

wih foiisnutations gamprisingdiRsag anctie KA RNt wate MiC&herein the
the number. of splenocytes front mi dministered the fiBsA.g alone, The )
LTSS AR IR SR SEHIS of By HREHe SRRt o of immunogenic

cenifalsitiemasyicells (Fablef28 IqoldeldBidlution, liquid drops, a solid, capsules,
emulsions, suspensions, elixirs, creams, suppositories, gels, soft capsules, sprays,
inhalants, aerosols, tablets, coated tablets, microcapsules, suppositories, dragees, syrups,

slurries, enemas, granules, powders, tablets or lozenges.

14. The immunogenic composition of any one of claims 1 to 12 wherein at least one of

the adjuvant composition or the immunogenic composition is freeze-dried.
15. A kit comprising the immunogenic composition of any one of claims 1 to 14.

16. Use of the immunogenic composition of any of claim 1 to 14 for the preparation of a

medicament for enhancing the immune response of a host to the antigen.

17. The use of claim 16, wherein the host has an infectious disease and the
administering of the antigen to the host elicits an immune response against the pathogen

causing the infectious disease.
18. The use of claim 17, wherein the administering is by parenteral injection,
intramuscular injection, intraperitoneal injection, intravenous injection, subcutaneous

injection, topical delivery, transdermal delivery or intradermal delivery.

19. The use of any one of claims 16 to 18, wherein the host is human.



MCSLLP 88 CLAIMS 1. An immunogenic composition comprising: (a) a
polynucleotide adjuvant comprising: a polyriboinosinic-polyribocytidylic
acid (PIC), at least one an antibiotic, and at least one positive ion; and (b)
at least one antigen; wherein the compo?riion is formulated for sustained
release. 2. The immunogenic composition according to claim 1,

com rising: (a) a polynucleotide adjuvant comprising: a

dirfosirBspo i sisimes Re sl (mieeeit thadoshis anunbipmee aaHaal

at Ieast one positive ion; and (b) at least one viral antigen; wherein the
antigen is an antigen of adeniviridac, arenaviridae, astroviridae,
bunyaviridae, cliciviridae, llaviviridae, hepatitis delta virus, hepeviridac,
herpesviridae, mononegavirales, nidovirales, piconaviridae,
orthomyxoviridae, papillomaviridae, parvoviridae, polyomaviridae,
poxviridac, rcoviridae, retroviridae or togaviridae. 3. An immunogenic
composition compiising: (a) a polynucleotide adjuvant comprising: a
polyriboinosinic-polyribocytidylic acid (PIC), at least one an antibiotic, and
at least one positive ion; and (b) at least one bacterial antigen wherein the
antigen is an antigen of actinobacteria, chlamydiae, firmicutes,
proteobacteria or spirochaetes. 4. An immunogenic composition
comprising: (a) a polynueleotide adjuvant comprising: a
polyriboinosinic-polyriboeytidylic acid (PIC), at least one an antibiotic, and
at least one positive ion; and (b) at least one fungal antigen wherein the
antigen is an antigen of ascomycota or basidiomycota. 5. An
immunogenic composition comprising: (a) a polynucleotide adjuvant
comprising: a polyriboinosinic-polyriboeytidylie acid (PIC), at least one an
antibiotic, and at least one positive ion; and (b) at least one parasitic
antigen wherein the antigen is an antigen of phylum sarcomastigophora,
phylum apiicomplexa, phylum ciliophora, phylum plathyhelminthes,
phylum nematoda or phylum arthropoda. WO
2007/081287PC'F/SG2006/000176 89 6. An immunogenic composition
comprising: (a) a polynuclemide adjuvant comprising: a
polyriboinosinic-polyribocyndylic acid (PIC), at least one an antibiotic, and
at least one positive ion; and (b) at least one cancer antigen wherein the
antigen is a cancer 5 antigen of bone, brain, breast,
digestive/gastrointestinal, endocrine, eye, genitourinary, germ cell,
gynecologic, head and neck, hematological/blood, lung, musculoskeletal,
neurologic, respiratory/thoracic or slcin cancer. 7. An immunogenic
composition comprising comprising: (a) a polynucleotide adjuvant 10
comprising: a polyriboinosinic-polyribocytidylic acid (PIC), at least one an
antibiotic, and at least one positive ion; and (b) a combination of two or
more antigens wherein the antigens are antigens of adeniviridae,
arenaviridae, astroviridae, bunyaviridae, flaviviridae, hepatitis delta
virus, hepeviridae, mononeaavirales, nidovirale,s, piconaviridae,
orthomyxoviridae, papillomaviridae, parvoviriciae, 15 polyomaviridae,
poxviridae, reoviridae, retroviridae, togaviridae, actinobacteria,
chlamydiae, firmicutes, proteobacteria or spirochaetes, asconnycotaor
basidiomyeota, phylum sareomastigophora, phylum apiicomplexa, phylum
ciliophora, phylum plathyhelminthes, phylum nematoda and/or phylum
arthropoda. 208. The immunogenic composition according to any one of
claims 1 to 7, wherein the composition comprises polynucleotide adjuvant
composition molecules heterogeneous for molecular weight, wherein the
molecular weight is at least 66,000 Daltons. 9. The immunogenic
composition according to any one of claims 1 to 8, wherein the
25composition comprises polynucleotide adjuvant composition molecules
heterogeneous for molecular weight, wherein the molecular weight is from
about 66,000 to 1,200,000 Daltons. 10. The immunogenic composition
according to any one of claims 1 to 9, wherein the 30composition
comprises polynucleotide adjuvant composition molecules heterogeneous
for molecular weight, wherein the molecular weight is at least 150,000

Daltons. MCSLLP 90 11. The immunogenic composition of any one of
claime 1 tn 10 fiirthar comnbnricina at leact one imMmmiinomodiilator 12 The

MCSLLP



