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WD 2007/ 081287 PCT/ SG2006/ 000176 1 | MMUNOGEN C
SUBSTANCES COMPRI SING A POLYINCSINIC ACI D -

weEaYOXRsDl LI C ACI D BASED ADJUVANT FI ELD OF | NRENIGIONG/000176

5 The invention generally relates to i Mmunogenic
conposi tions and methods of tqelr use. More
specifically the invention refates to an i rmunogenl c

ENOENIR TS URS ARG XRERISESCCh. BBl vilvos e

herpn SGIJOM@YTID‘ILQCS%Q@EB BASHD ADJUVART esponse in
a host. 10 BACKGROUND OF | NVENTI ON The i nmune system

may exhlblt bot h speC|f|c and nonspecific imunity.
Eﬂf y enconpasses various cells and
nlsns such asS phagocytosis (the 15 engulfing of
forelgn particles or antigens) by macrophages or
anul ocytes, and natural killer (NIA) cell activity,
LhoRyeptoneieral relgiss e empHRAsRIQ SPTigSitions end methods OF their use,

SFECSILARLY 98 4 UB0ENL LY NN S8 Do

ptdymrcﬂ{cothladj'uvanmrex@ﬂ]plhqu tith| omer dismofe antigeaid dubstances to be
ingune re ponse The ke di fferences between specific

43 tﬁsh% % ScHih AT YneAF oS EC igbn B and T cel

20 specificity. These cells predom nantly acquire

their responsiveness after activation with a specific
BA@E@R@&B\TMEWHD{N to display nenory in the

event of future exposure to that specific antigen. As

a result, vaccination (involving specificity and

TRADAidhnd Syshiin dyeHLIBIELOE ApeGAL ah

har nf ul pé%hogens 25 GEnerg Iy, é@gﬁ%@%@?%&g%gggﬁéybmqmmﬁc
wmwtsﬁuegmmgaswe@mws celise pnérmednnishisi suchelas phagbedesis (the

Al TR sPLAIIES SPGB bl o mar

lilit @Hﬁ)ScelllractW@y \&mdﬁg oll)erth m&péclﬁﬂ?ﬁhﬁﬁﬁ%/ 1elMBIGN f¥chanisms less
whi ch ggkgpg B cell stimulation and production of
S tga Fethintb grehnet Wép a&rﬂw gedrirengptas| plepperificity and

(

li%Jnlo t‘sf,h@gv\ho‘#% h%%b}éger a [ nvoI %&Iﬁ‘f‘ @é geSp onse. The key

diﬁﬁ:tande:m@etwyemspecnﬁnc and ;am:ﬂpemﬁb Gﬁ’m(lﬁfﬂySére babémﬁpkghB and T cell
2007/.081287 PCT/ SG2006/ 000176 2 cells are

%ﬂe@%"}t}%ﬁ% gelispre “&é‘i’f ARIUYR thr LpSpomsIeBeys Ghisk activation with

4 @p&bific ARLGCAPMERE MdcRthisrkEhd P Hrhoe¢lihShe event of future

exposure to that specific antigen. As a result, vaccination (involving specificity and

memory) is an effective protocol to protect against harmful pathogens.

Generally, B and T lymphocytes, which display specific receptors on their cell surface
for a given antigen, produce specific immunity. The specific immune system may
respond to different antigens in two ways: 1) humoral-mediated immunity, which
includes B cell stimulation and production of antibodies or immunoglobulins, antigen
and helper T cells (predominantly Th2), and 2) cell-mediated immunity, which
generally involves T cells including cytotoxic T lymphocytes (CTLs), although other
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In the continual pursuit for safer and nore effective
vacci nes, new technol ogies, 5 including reconbinant,

w@eo7Psest i on and synt hetic nethods, have beenP@Es62006000176

improve the quality and specificity of antigens used.
Purified, sub-unit and synthggized anti gens
denonstrate increased safety “but di m ni shed
im’runogleni city which has been one driver for the

L2

celieate alpe sviobedon e rgseeratien afjauy BhtresPPRSS (G- antigen presenting
il sedt¥ReAdi uvant is increasingly an essential
CO”Donen]t of nodern vaccines. Adjuvants are generally

compounds, that 10 when admi nistered with an antigen

(either in_conjunction wth, or given prior to the .

T P DHSBE [P SRR (e P EROES VARG, now. technologies

iHHQ&iEg ?éco'irfb‘?ndn’t{?lﬂﬁicﬁﬁér?@ﬁ@@yﬂtﬂeﬂchﬁ&ho@@ Hal & b used to improve
n. Exenplary a

antig j uvants’ that have been used to _
the healp amhspeaificity of @spgensarsed cPurified, $8b-uhiti i synthesized antigens

GBSk SRS AL ST EEubelefiis SHAT) Wi e omo rve
fﬁ%)idérﬁiﬁ@&i&i dfdffeciid Rljuei| TheyarCaical hdjgvali iefcreasingly an
e

eat- killed Mycobacterium tubercul osis organi sns),
eSsgutial porpernsih 08 dnddesmvesmindsar Kdifvani®ate | ggngrally compounds, that

aponor.i a. the.ad] uyvant tive. C : .
SRR RS V5l SRR o CIARERN IS, B i o e
&afthRiriiddofihdeinbigba)t @thabids Midrotchedifies @) immOne response to that
nmonophosphoryl lipid A (MPL) derived fromthe
HW?@@%VW &¥¢hari de of Sal nobnella mnnesota Re595,

Li posones (usually made up of bi odegradable nmaterials
such as phospholi pi ds) and bi odegradabl e pol yner
I edipdsphaljesan{sntde bhvobeen waed &b yenbincepal ymemse gasponse include

as, . pol yphosphazene and _pol yanhydri des). [The.adjuvant .
PR ic%@PB‘_Fnd%t Al iotfiersehiy @ b i R R emulsons
(g’%)lglgl RAGRLAGE H&fjﬂ@ﬁnts(mg Ng 1A QYRALRHES e@idion®ntaining dried, heat-

vant ages. "Pol ynucl eéoti de conpl exes have been
kiled My@haaditnr tubbreillosisaoigenisma)p phaponin Gselated nipmdihggbark of

i dj ts. bl.e-stranded . RNAs (dsR
6@%&85%33?3“%? alnadﬁﬁ“’&n uaélffi 291@%3%5 kggp(neége@ph'gsfl), %G ODN
do |dofitati {i31atdd CpG  dinucleotides),
o 3{1%’“%‘%2?@%1?28%Ef’;’?%aﬁ‘g:%??‘gﬂ?ﬁ%%‘ dskn oot

inpeonheepheryr ipid 4p@dPkLdedyedafpmothe Hpopolysecehgride (i ayalmonella
d _cel Iyl | s, 7/.081287 -RC .
AR5 S8 LS R, Vo ot 50 B AR PRHER, v oo

ok piedlpidsy cdhdabiodegraddie Polayat hfsiospherds (maldec fioan aofariety of
protei n ki nase, enhancenent of histoconpat.i biA_i ty )
RAAYIgEsugh @si RlyBhasPhizess anfurolsahy eshrkheapdipyt properties of
I it bi . '
(i3 igRbonsl Howe 1RER SvARRICR It colh AR SLE diSantages and
disddvaathpesn, acti vation of hunoral inmunity,
activation of cell-nmediated i munity and induction of
antiviral state.

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 dSRNA include a broad spectrum of actions at

the molecular and cellular levels.



10

15

20

25

30

I mmunonodul ati ng effects of dsRNAs has been di scl osed.
U S. Patent 4,124,702 10 discl osed that double

W@ eoassies pol ynucl eoti des i nduced interferon iPCEGR006/000176

inliving animal cells. U S Patent 3,906, 092

di scl osed that the anti body rgsponse to an adj uvant
type vacci ne was augnented by incorporation in the
vacci ne of a pol ynucleotide or a conplex of

pol ynucl eoti des. Houston et al. established PICLC

(polyinosinic acid polycytidylic acid

pol y- L-1ysi necar boxy-net hyl cel | ul ose conpl ex) as a
potent adjuvant 15 by increasing primary antibody

thout n addi.t i naI dj uvant . . ‘ ;
AERERRSEcallraOtioph Ry PriaSiae shERF ey dfiRgeion synthests,
insdtiontof ireteinlahass Ushhefdenttt oﬂlﬁ%b&ﬁﬁﬁlblﬂ‘@sanﬂgén and inhibition of
effecti ve when used i n nonkeys and humans due to its

metabelism. i A9d jah th? irellgayeviht rdani @toatabllomcai'mﬁ&pts such as
20 .
SR ) A BT A S s,

qmﬂkzgtt[drbOlolﬁOSd:dilll—medlaﬂéw yfmllimﬁl‘ﬁl chnldi Clrﬂ@bt(i’oﬂ/\/i tof  antiviral state.
L-1 |ne robromde is ahout 5 tol5 tines as

luicmediachenstiicss w6 ROYAD e rest | Bsaloan boP o Rewntd, 124,702

&lmOQQr’tﬁﬂt ddthvle stkd e@ha %ﬁ%@%@{syl?gﬁ?eggﬁ{erﬁpo agldluwééem living

drug conprising polyi I'C acl
amndmcd;ls nUasn®ateat 30060082 disblesetsthdt the aaribedl tegpdiise (- b adjuvant

A t | at | (P1.CKCa)
(Zh TS S Dl RSP RN LRG0 8 O Sgtiaclbotide o o
RVioF olyrgl.iﬂeotla%7 H8ustdrd LB: al 2REtSHNLBE S TR wlyﬁl‘asmlc acid

93105862. The Chinese Patent No. 93105862.
nelyswtidpic ﬁ%d pehyel- igdnashrbions-nyzndeellulasormoompiex) am agfotent adjuvant

kana and cal c

e atied P R RSy e etk R foae adjuvat.
appllcatlon However, Lin found that that the form of

Pl CKCa originally VO 2007/ 081287 PCT/ SG2006/ 000176 4
Poaﬂﬁ@ﬁlmiceaméd@b%ﬂylm Arite(PIGL ept i ofaimost studied polynucleotide

u adj

SHEASRESAT AL L1 5088 M LRl Gf vy
thebody mfte:rmddnms‘mx’tmn Thes, (RI€S28 bebrNit@aifledin PiAYI WS to overcome

novel i 0og conpositions_that exhibit inproved

OO &F e 2O g?ryfq‘eé’é}fy Etofsxpmdle, agd crBPiFdsofofpaligibogosinic -
[ C |

L AN po%‘*ylﬁ 2t LTl NGNS SOTBOT S RIS times as

reditERAT biRETolyBisThyepahotehboviihgnucdase anthe pamreayPlae of

i nterest: JP 1093540A2; U.S. Patent 4,124,702

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

Lin et a]. descﬁqu tnat an antiviral drug comprising polyinosinic polycytidylic acid,

kanamycin and calcium can be used as an adjuvant (Lin, et al, A new
immunostimulatory complex (PICKCa) in experimental rabies: antiviral and adjuvant
offects, Arch Virol, 131: 307-19, 1993; and Chinese Patent No. 93105862.7). The
Chinese Patent No. 93105862.7 provides for the use of the general composition of Poly
I:C, kanamycin and calcium (PICKCa) as an adjuvant in a vaccine for human and

mammalian application. However, Lin found that that the form of PICKCa originally
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15 U S Patent 4,389, 395 U S. Patent 4,349, 538

U S. Patent 4,024,241 U S. Patent 3,952,097 Houston
w@e00at081281 nf ecti on and I munity, 14: 318-9, 197@IZSQD06/000176

Wight and Adl er-More, Biochem cal and Bi ophysi cal

Research Conmuni cations, 131; 949-45, 1985 Lin, et

al ., A new i mmnostinul atory %orrpl ex (PICKCa) in

experinmental rabies: antiviral and adjuvant effects,

iflertFfieg; dogs notyevids fhe apfimal gfpaciinysEotlgdarse as an adjuvant and
%&fﬂﬁ§&% 1hadR taﬁépa'ﬂ@e& Kde %Ige&é undéb‘%ﬂééﬁl %Br?dlﬁg}?s

nce betvve n toxicity and adjuvanticity, ne,
11:293-306, 1993 Arnon, R (Ed.) Synt hetl c Vacc:| nes
%83 92, .CRC.Press,. Inc., .Boca Raton, Gﬁ
Rfesqpt invepiion,providss ne e manpecenie S@vpossfeons & expibit improved

su@ety %O%ff?cgg% FEOHRYZ 288 Bbthod BI2CReMbf &ubll osfiBAs. Subject
Comm , 59:1317,71974 WD 2007/ 081287 PCT/ S&006/ 0600176

Bmunggsnic l@ampoml@lm;l@lme a polsnuflestideadiiant86l an ddtiSen.
Pat. 4, 153, 684 US Pat. 4,235,771 5 U S. Pat.
4,323, 559 U S. Pat. 4,327,085 U.S. Pat. 4, 185, 089
Lieralfeke 4, 082, 736 U S Pat. 4,369,178 10 U.S.
Pat. 4,314, 998 U S Pat. 4,082,735 U S Pat.
4,186, 194 U S Pat. 6,468,558 New Trends and

ﬂ”ﬁ?’@e@@f‘f %rérﬂ% %%fr'b intere' ted by Voller et al.,

« JP 1093540A2;

« U.S. Patent 4,124,702

« U.S. Patent 3,692,899

« U.S. Patent 3,906,092

« U.S. Patent 4,389,395

« U.S. Patent 4,349,538

« U.S. Patent 4,024,241

« U.S. Patent 3,952,097

« Houston et al., Infection and Immunity, 14: 318-9, 1976C

» Wright and Adler-Moore, Biochemical and Biophysical Research Communications,
131: 949-45, 1985

o Lin, et al., A new immunostimulatory complex (PICKCa) in experimental rabies:
antiviral and adjuvant effects, Arch Virol, 131: 307-19, 1993

o« Chinese Patent 93105862.7 ) -

o Gupta RK. et al., Adjuvants - a balance between toxicity and adjuvanticity,
Vaccine, 11:293-306, 1993

« Amon, R. (Ed.) Synthetic Vaccines 1:83-92, CRC Press, Inc., Boca Raton, Fla.,
1987

« Sela, M., Science 166:1365-1374 (1969)

« U.S. Pat. No. 6,008,200

« FEllouz et al.,, Biochem. & Biophy. Res. Comm., 59:1317, 1974
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15 Press, Baltinore, Ml., USA, 1978 Klein, J., et
al ., I'nmunol ogy (2nd), Blackwell Science Inc., Boston

w@ 1®9/p8128upa R K. and Siber G R, Adjuvants fPCT/bGI0a6000176

vacci nes - current status, problens and future
prospects, Vaccine, 13 (14): 1263-1276, 1995 Richard
Kenney et al. Meeting Report - 2nd neeting on novel
btvants currently 20 in / close to human clinical

3. Rgt- WPR¢Ahe 20 2155-2163, 2002 Laboratory

[ bies Edited by F X Meslin, M M Kapl an,

H pﬁ%ﬁ?ﬁldl%&@alg%’ Edition I SBN 92 4 1544 1 SUMVARY
«OFUT$IPat. NMBBI;HS@N 25 I n general, the present invention
relates to _nqy I mmunogeni ¢ conpositions conpri sing
‘a Hcﬁ ?ﬁhé"r@éﬂﬁe adj uvant conposition together with an
|n@1@qq@q|§,23q59ant| genic substance, and nethods of
use in eliciting an i mmune response. 30 Accordingly,
ot h&l® Hag 4g326¥08Fed an i nmunogeni ¢ conposi ti on

co i.Si ng: . ( a pol ynucl eoti de adjuvant conpri sing:
% Qig]lgéo(%bm c-pol yribocytidylic acid (PIC), at WO
20@]754 %1218(782%'5/ S&2006/ 000176 6 |east one antibiotic,
and at | east one positive ion; and (b) at |east one
sanU.ydlat. 468 ¥6i8n  the conposition is fornmulated for

su i lepse adm ni stration. The i mmunogenic
co%%’sﬂiqa‘f‘?loﬂ%’ [ [ [ [

ording to the invention may conprise a

S Pt ymauc @8t 73de adj uvant conposition nol ecul es
het er ogeneous for nol ecul ar weight, wherein the
‘moletdlaad 1%t is at | east 66,000 Dal tons. BRI EF
DE%%'fIloq\équ: gTHE DRAWNGS 10 Figure 1 - ELI SPOT
“detéction’ muri ne spl enocytes producing interferon-y
af Netw TﬂeﬁaiﬁJﬂidZIaéveﬂ)cﬁpmwﬂthlnvﬁmm,Se(hIﬁdﬁ)yl\éolleg efPAlKAlniversity Park
and/ or HBsAg adw F| é ELI SPOT detection of
nufrse Badiepise Y Wlng I L-2 after inmunization
R / re

3 e “ﬁﬁ%ect 1o O B R SRAea S B et (o9
-s pl(hup@ RyK emndaSiber G.RL5A djumants fcathumnwacmn&saemnms status, problems

B PR BegepEpisc 1o ben( Y P8l R e serum
~( d[lﬂlél{aﬁijT‘i@leﬁ): Bl R/Ieetlliigméb&@t '2%%6@ dtﬁ@&)'eﬂ ﬁ‘dg'uvants currently

conpri si ng PI and/ or adw Fi &ﬁc
dememlpmto é\ﬂm@nrclln@alsfpa;tmo&’yt:@ge 20 32 H, 2002

L SRS AR ) B S K D Mo RS ove
4 , 1996, Edltlon ISBN 92 4 1544 1

T
'te

- SUMMARY OF THE INVENTION

In general, the present invention relates to novel immunogenic compositions comprising
a polynucleotide adjuvant composition together with an immunogenic or antigenic

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

Accordingly, there is provided an immunogenic composition comprising: (a) a

polynucleotide adjuvant comprising: a polyriboinosinic-polyribocytidylic acid (PIC), at



20 antigen Figure 6 - ELISPOT detection of nurine
spl enocytes producing IL-2 after inmunization with
wQ a@eiose87 conpri sing Pl KA and/ or inactivated spCT/8G2006/000176
i nfluenza antigen Figure 7 - ELISPOT ,detection of
muri ne spl enocytes producing IL-4 after inmunization
wi th vaccines conprising Pl KA afd/or inactivated split
i nfluenza antigen 25 Figure 8 - ELI SA detection of
spedgapt ene|agbiofie.eand af teashame posigvesenuand @) buleed oﬁ@@i@gen wherein

ancl i TR E Tl B Mo PR B O B e g e o -

ELI SPOT detection of nurine splenocytes producing
i nterferon- &?after i muni zati Qqn with vacci nes
conpiF oI REUEIERAC o SAFBP ™, KEATOEar | B IBENmR Ry 1mprise a

5 ElpbSitdlesiat e@fuvent @mpBbifibd enciRhRE MG ndfud FHC }ne%fz%%{ weight,

IL-2 after inmunization with vaccines conprising

andFEerei he gipicenlapreighiein atdersp 60000BAIRST.

PCT/ S&2006/ 000176 7 Figure 11 - ELI SPOT detection of

muri ne spl enocytes producing 1L-4 after i nmunization

wi t BRIEEQESCSREIDHON OFTHRIDEA BHNGY H V gp 120

antigen Figure 12 - FACS anal ysis of nurine

spl enocytes after inmmunization wth vaccines

1@ onpiguse rg—-REKAPaMddaéctibh \6f gpurin2OspadHot @€ prddesie e Mite@@on-y after
of CD4+ ce|ls expressin 5 interferon- gure 13 -'

211 SPGB TR Or S RaPFSS BICh 6 Ded b BEIL: ng

I Nt Pigu@é 0P- Y &R ASFOT | dBReNbL adH Puridet R 1¥ﬁ’(§6‘§{e§‘e§rodu01ng IL-2 after
conpri sing Pl KA and/or anthrax_ rPA an en Figure 14 -

EL| SPoymigdioactiforrcgnesrapiprieing Blieheed/eelBptoatirci ng 1L- 2

af t ni S [
e AT MG ST ORY B B hincces e

1Yet somimratoh with Vaaensphapoeys 88X 4p amdq:cHBgAg dwd after
am %g?::’,(’-)\ﬁ% A'& t\éa'%n%l éeoi@ C:vziéévqfrgl KAuralltpcdé ?um (diluted 400x)

aX I géen
nmur 'aﬁlm mpiuerzam;ﬁ esh aafcbmes ¢onpuiRing RTK Arandiot HBvAg adwes

co SI or. an hrax rPA antig per cent age
IEJISEA 93“ %@ ngo PHERS $RFIGRYGS it ‘ﬁ%w&f@fﬁﬂ -gamma ()

EL' %rqgh%ﬁaﬁan fithSR8Ghds! G p@iink | BIRIAS afd/ @M iBEHhBE split influenza

serum (diluted 400x) after immunization with vaccines

2@onprtiesing Pl KA and/or anthrax rPA antigen Figure 18 -
ELI B3 get gcli @Rio B PREf S (;fg@mtr Eegl?lﬁfwcg‘!& n%’r'bh&%lg IL-2 after

serum 16 weeks after 1nmunization w
conprigiiragioRIMA andhsrcomptifingRIKAAndot ingpéimatbd guit enfllnza antigen

oLt Bl OF ' SCEL RS TEGOP HPANREY LS RIS ing 14 atir

immunization with vaccines comprising PIKA and/or inactivated split influenza antigen
25  Figure 8 — ELISA detection of specific IgG titers from murine serum (diluted 900x)
after immunization with vaccines comprising PIKA and/or inactivated split influenza
antigen
Figure 9 — ELISPOT detection of murine splenocytes producing interferon-y after
immunization with vaccines comprising PIKA and/or HIV gp120 antigen
30 Figure 10 — ELISPOT detection of murine splenocytes producing IL-2 after

immunization with vaccines comprising PIKA and/or HIV gp120 antigen



20 i mmuni zation with vacci nes conprising PlKA and/ or

HSV2- gD antigen Figure 20 - ELI SPOT detection of
woreoo708128pl enocyt es producing IL-2 after i MmuPCEaG2006/000176

wi th vacci nes conprising Pl KA and/ or HSV2-gD anti gen

Figure 21 - ELISPOT detection of nurine splenocytes

produci ng 1L-4 after imrunizatien wth vaccines

conprising PIMA and/ or HSV2-gD anti gen 25 Figure 22 -

FACS rafiak Y $1 S- Of IRB6H n y af t at.i on
Wi t h vacci nes cIén'pr @?ﬁ%&m&; SPE{V)?gmB‘}?é L4 after
perc mg@atm Wivecciats compxising §'§(An gnd/mrﬁEf £1€I20 rantygen

Fi gurg > Elly det ecti.on of specificl thters
romr? a2 slgrﬁs’ﬁw gfy toédmfm?@@ Ocyéq‘sta@ie ITFIRES D Wi vaccines
wi t h CWPESHIIE@HCA) rapddos IHTY ¢ K20 amihier pdrievdagd Rrathi-ge8is expressing
S ure 24 - ELI SPOT det ection of nurine spl enocytes '
?rﬁdmfﬁterferon y after immunization with

VaCCIFT@ﬁ‘e AGNPIBLIS PO RbiAiANS Rhrihd Edo\ég&? gro'dﬁ&lzg mterferon -y after
antigen WO 2007/081287 PCT/ SG2006/ 017 Figure 2

- ELF3PEZHiiatith Giciets omprires SpHe At yrairpy r@mtlg@

| L- 2 pphirT 14 1 IMRBISPAT QBeMdnh of ARG S
Pl KA, i9éand/ or inactivat edeH5N1 Oantl g‘%ﬁ%ﬁlﬁfé&%% gl%gucmg IL-2 after

EL| SPopuggatistvidnyastinensompesisp P Bib eyd/ esanfirodfei mgigtid - 4
At e QTS Zaky ?OW BeMAeCl 'operé r&%mgpleﬁ%cg& Pbﬁ@gmg 04 after

and/-or I nactivate ant 1 gen
anal ysmgmmthmrltmccsmse:nmwmes PHM emd/omtlmmzzm mmgw th

vacc 0 [ [ ar at ed H5N
ant i g&i‘?e r}gr ggﬁtbgggglgggégﬁgeeg 3 efloc eéx e ggﬁnﬁrélzamn with vaccines
| nt eccﬁreprmmg/ PH{ 4 une/oR 8nthrakl IPBAardigtie Cpar@nta@é of (R4 blls expressing

tlttgrs frommurine serum (diluted 900x) after
M ZatTbh with vacci nes conpri sing Pl KA and/ or

1151 acTiguat et -HANS Aadeidcgen ofl ShebifigUp® tid&s frofl®ne serum (diluted 400x)

detectioqn of  specific | thters rine serum .
(di | BEEAMTREAER Witk YasFi TR 2 POV OR §rar Hebantigen

CONPRighir® 38 P! H{AS AnfbteRfio\BIOdpRciiD 3T ik B6n $ARRe BRkl 96 Weeks after
Figure 30 - ELISA detection of ngm fic anti body

H5
tit e MAMPMEHHOBAYIBERCiac compEsinaFIEA arfler afﬁvwﬁmwxaen

vaccgRge Q9NMPEL S per Bét%oﬁ'w ﬂﬁnﬁen%ogdo}:'ﬁ&se groti'é&ulg mterferon -y after
antigen 15 Figure 31 - ELI SA detection speci f H9

aht i b@mymzﬁtttomgthrwamm@tw@kéﬁngBH%ﬁrai/@reHSVﬂmtlzm i on

At | BURREL 272 STBPOE, B FLfif PRl LPRRIEC PIGRIF 12 ater

Wi | dxmxabmwlomwuh:svaamnbsscumsequgﬁlKﬁ apHon BN 2- gwanhgen

;ﬁ? : fgél;a? sé:IfIng? éégcﬁlogu af 'l?Pnlgrgrit‘etGEéﬂC&% es P OSucmg C!L 4 after
lmmumzauon with vaccines comprising PIKA and/or HSV2-gD antigen

25  Figure 22 - FACS aﬁalysis of murine splenocytes after immunization with vaccines
comprising PIKA and/or HSV 2gD antigen, percentage of CD4+ cells expressing
interferon-y
Figure 23 — ELISA detection of specific IgG titers from murine serum (diluted 2,700x)
after immunization with vaccines comprising PIKA and/or HSV2-gD antigen

30 Figure 24 - ELISPOT detection of murine splenocytes producing interferon-y after

immunization with vaccines comprising PIKA and/or inactivated HSN1 antigen



20 i mmuni zation with vacci nes conprising PlKA and/ or

HBsAg adw Figure 34 - ELI SA detection of specific
wa@paorlogtg7 titers fromnnurine serumafter i MUPCEaGL006/000176

wi th vaccines conprising PIKA and/or inactivated split

i nfluenza antigen Figure 35 - ELISA detection of

specific 1gGl titers from nuri ne8serum after

i mruni zation with vacci nes conprising Pl KA and/ or

HBs Adfigreri2§ur-e EBBPOTEIdeBAate tad c tiudine odfplesipestés§ ipgodugi@@all-2 after

titer. fter nmunj zat i on
vacci lﬁle]{sl{ gzglrlrﬁj ‘F’sﬂp ﬁac&%?%@ anars rp%ﬂgoﬁfnﬁﬁfvé‘wgﬁy N1 antigen
EL| SHGRumte 26 Ct-i EhIS(F’DTmHeten&orS pifeﬁmﬁyé espldRbOALIC ipidliucing IL-4 after

i nt erferon- %%faftt J nmuni zat % vacci nes

conmpriPS B AL KIFFBPS SRS g Wéﬂ%’gr Inagt{asBABISN1 antigen -

det ecltig@re 27 — M@m&ag@is%f%bﬁ&sspﬁdﬁ@@teg S5 1AMl RlZa08h Sith vaccines
days with 30 2ug/m ]PQ ge ptide produc:| ng

i nt erPEPENIG BiRPo i/ inifc R BT AN | RulefocipRBsAiage of CDdsve cells

CONPrey éfe@ﬁné’h%ﬁeﬁﬁd/ or HBsAg WO 2007/ 081287
PCT/ S&2006/ 000176 9 Table 1 provides a table of

exenﬂf igwne 28 + BLIadtenjionof wpdcels Igbintitsisrfien amiriae soumc@iluted 900x)

o r gani s rrgﬁgulﬁ%l%g %ﬁﬁ r@%c%?ng gg&gﬁ%m ‘E“g{?é 1§a§§vated H5NT antigen

b&ct drigate A9at Eb@értkttav&hpm: hf spacifis @G/ gtegssfram suine eerurmf (diluted 16,000)
anti gﬁen and di ease assoc:| at ed Iﬁ,
e

5 Tal P%l\%l VAGSings &ngrlsuﬁ%l A%e '%(103; aorfcla %nrg%t'ivated SARS

pat hagagtsl \Nhl ch can serve as a source of antigen and

di se S with these.organisng. Tahle 4

or ovi HETa, a5 e 5o APy L OPYE E AHF S TG fricken serum afe
ser vamaﬁmaaﬁauwmev&f:mamdngﬁiamg&MA@h&/eaﬁﬁamaeaqcsmt Belgen

wi th these or%anl SIs. ovi des a tabl e of

else iy Ham oA feeefion Gy pesiEY Ry WA craeigken serm afir

as a imhnSAELRit0OTacAnbL @RkbrisiE P A ERI/BERGR BEL BdNFantigen
EXEMPLARY EMBODI MENTS OF THE | NVENTI ON The present

i nverfiigwie 3FeySuseval atie 5 miss¢xprsedtoreikdiabips pifus adspksgguent treatment

to t nge 15 detailed description of certain
rrbogﬁg{e%{tngg‘\é\%c the invention and the Exanpl es i ncl uded

her eiFigurth3bughRbiBs tiétedioappl sreeific omfibehetiters from murine serum after
L i
t hei rFigutei 34t4 EBISA fétecttoni & sr2Cifiapmtibodit tiens Ifmrrolmiane serum after
: It gvgﬁ%%?ig(gl}o xfrvgl? {z]alé'l:lclln S (tzor;r?pnsmgtP?KRfangfor mactlvaed split mhuenza antigen
Figure 35 — ELISA detection of specific IgG1 titers from murine serum after
immunization with vaccines comprising PIKA and/or HBsAg
25 TFigure 36 — ELISA detection of specific IgG2a titers from murine serum after
immunization with vaccines comprising PIKA and/or HBsAg |
Figure 37 — ELISPOT detection of murine splenocytes producing interferon-y after
immunization with vaccines comprising PIKA and/or HBsAg
Figure 38 — ELISPOT detection of murine splenocytes (post restimulation 6 days with

30 2ug/ml IPQ peptide) producing interferon-y after immunization with vaccines

comprising PIKA and/or HBsAg
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‘descri bing particular enbod

Before the present invention is further described, it
is to be understood that this invention is not

WO pov7ogd8t 0 parti cul ar enbodi nents descri bed, BST/SGLIN6/000176

may, of course, 25 vary. It is also to be understood
that the term nol ogy used he;gin is for the purpose of
nts only, and is not
intended to be limting, since the scope_ of the
Bakledhprovides atipllp ohiekemplary visglinathagan ngﬂht%é sEpf§easchegpurce of
' ] -t .Se. | technical and
%%?%ﬁ????%&%éfﬁg&%gggqﬁ@ﬁggﬁwkgveS e sane 30 meani ng
Rable ponidgs artabde of ecandiyrydetesitl pathiogeas whidh ¢dnedrienas a source
the art tp which this in egtion bel ongs. Al t hough any
?nfgat“ﬁléa% dissrseseassopiaed pith thgse SF iR al ent to those .
e ! SR T Do B ALY PR STRER fsource of
prtigsr and diseasps associated avithghesfeenrgausmet hods and
ﬂgﬁﬁr'als.are M/gescribed. Al | @beications .
(‘oI P AA° OLPEOIRIAS HEEHHPL WG BT TRy % 8regries of antigen
ird alb@ssaseooRel #EE BidsbBrdafiRni¥et hods and/or” materials
I n. connection with which the publications are cited. 5
Tablefs prayiden ¢t tebletdi axemplagy sandsey 6 g, bindsiue type) which serve as a
en .cl aims, the singular forns "a," "and," and
gﬁﬁgmgﬁﬁgg%ﬁe plural referents unless the context
clearly dictates otherwi se. Thus, for exanple,
reference to "an inmmunogeni ¢ _conposition” includes a
ALED PESCGRIPE OF; IXEMBLARY, FMBQBIMENTS OF
PRk SRRVVENAGONEes reference to one or nore 10 antigens
and equi val ents thereof known to those skilled in the
‘B¢ preaend isvertiontrhay be understoud tohee raatiydby heferehbxeto the following

| al may be draft.ed to_exclude any optional ement ..
el BRI R A G RO By the Jrmples included
Bhbigcedent basis for use of such exclusive

term nology as "solely,” "only" and the like in
connection with the recitation of claim elenents, or

e of "negative" limtation. 15 I NI'T Ok
YRRt S0 cliFh i DI Hepsite Sgresih Ty lgpures of hese
publRBfidr2N atd lﬁ&%ybﬁlddgﬁfratbd toy alefereRderint GREH Rftireties, into this
thereof to set forth _definitions of several terns that )
dicafiaay it erder o descriigempors filhya dieustatet of arstoywhigh this invention
éﬁ%ﬁggn refers to any substance or m xture of

ubstances that increases or diversifies the inmmune
response of a host to an antigenic conpound.
ggf%g %%%g@ti Jél?felgﬁo% gqeﬁr(;}{eg dqg!&%%; dt %e rt](()e rbaeI {Jrsllderrsetgc?c{ Sthat this

invention is not limited to particular embodiments described, as such 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
meaning as commonly understood by one of ordinary skilled in the art to which this

invention belongs. Although any methods and materials similar or equivalent to those
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and calciumirrespective of particul ar physical and
I mmunogeni ¢ properties. 2. "Av-PICKCa" refers to a
wo eoomogi28 Pl CKCa used commercially as an anti vi PEI/SG2006/000176
drug. 30 WO 2007/081287 PCT/ S&G2006/ 000176 11 3.
"PIKA" refers to a conposith@ of the invention
conprising poly 1:C, an ant |otic (e.q. kananycin)
and_a positive | he Pl KA

ium, mhere
dereivgdiherain e alyo Sﬁ ygf?%a the ﬁ%}&% e festingef 'ils P@esent tnvention, the
efted! h%&hdﬁ@'aﬂﬁﬁnat&hﬁ@arqu)% H&% iBed. | KﬁzpuBH&{ﬁohE‘ ﬁ{enﬂ&%ll herein
m ni stration exhi bits characteristics of
aa@l jinccapdratedi héreinebly ceférende etos dissloske and fdastribe( ehegmethods and/or

reduged t oxi ci re X e, PICKCa
PGS nar el Yl e vilcatinia gt . ennancen

i Mune response) relatlve to, for exanple, Av-PICKCa.
10 The term"Poly I:C" or "PIC' refers to a

It nmsbbe notedh thed ﬁwwﬁuhﬁ:genp ehg it tb@uapp@m& cladme the singular forms “a,”

‘PO ¥ribagyt,i. l e ci
PR nd e SR8 o B RS b MR uTE iy Qi otherise
TIRSPRE k@b, réfflehce RTaai 1ﬁ1ﬂi\ﬁ1dg9ﬂue @Bh@osiflbn” includes a plurality of
'PlI G- cont al ni ng_conpound” refers to, w thout
auplmcpamp@mons sl peferength i fthepaptigen’o ciusiea Ireigrengenip oRePr more

mt (g% %{d"éq%?va‘i&{{? 'tl%?é%f"lén%ﬂm)% t{lgé%sgkﬂ?&le Othe a?totaﬁ% % gf&fﬂh It is

fosthe nord thaeterdaims nday wodgadisd to e»rclmiaramm c@tlbgalteﬂmnent As such,
Pl C-cont ai ni ng |l ecule. In one enbog nme t he PI C
tenetaicmeRy srieRdRds (ol gurera: apieaigae i) &OIL upg Of o exclusive
ﬁ&ﬂﬁ \; 1 €Qfi

PEPLIoBS an e erieh? L Ry (B8 LT RoffectER with the spsigion of claim
dﬂpmﬁamﬁu&oaﬁn&ugmmnsluﬂumhm. i nvention indicates that
-conponents of the conposition, e.g., the
Pl C-containing nolecules, are not uniformwth
PEEREGbNS OrarERAgSi cal characteristic of nol ecul ar
Werght, srze, or both. Were a conposition is
descri bed as heterogeneous for a given physical 25

har act e stl
GAuiL

g, fﬁ%rtth eyasi Cgf Bt% R]gr%:se% Slc{/e l%logl l%y I;|na!ayr 88 g&se%tl to an

mmwdm oQfiere&f ﬁ)adeﬂfohﬁ de€infidAp 65 §5§'e§3ﬂJ E&ﬁn@ Itlidt atd usedherein.
nol ecul es characterized. by nol ecul es having a

physi cal characteristic that is distributed within and
’ﬁ?er frm taﬁ 5.1%(:'J Zlﬁegseﬁ%gfgn Péﬁ%ré 7 Igﬁ ec"oll L RPBYF substances
not cont ecul’e representative o every
mhtymbfead;es ahahwmﬁes; el immrad euespanisé iofi athost tmpqmant@edlc compound.
g tlnits of 30 a recited range, the conposition
qq %eheral ly include at |east one nol ecul e having

—

t he
1. The term “PICKCa” generally refers to a composition of poly I:C, kanamycin

and calcium irrespective of particular physical and immunogenic properties.

2. “Av-PICKCa” refers to a form of PICKCa used commercially as an antiviral

drug.



physi cal characteristic of the upper value and of the

| ower val ue. The conposition in certain enbodi nents
worey7iosieBude nol ecul es outside the stated rangeCD8G2006/000176
physical DCC TICICCl CUCCT /DI Il C04\ ICNA | W
2007/ 081287 PCT/ S&2006/ 000176,, 12 characteristics used

to describe the conposition. ?he nol ecul es that are
present in the conposition outside the prescribed

range do not materially affect the basic and novel

char act ér i“BIKACSrdﬁérs tthe: eieisibi io®Mhe MvEMor @Jrﬂ%nsmg oly I.C, an
"1 ndi vi du |ntercha eably herein with %

" subj ectam'{%c"%lt e PRBYCIR), Aoekt RRIEE/CHOREMS  eateium), IWhere the PTKA

domest i Gs ctrabieribdMESEHYSKa1RAL: &@&é

and fow " [ nC|edeI ng, }%glt hout : [1m 1tCSa?|Q n}‘ﬂo e@uﬁf%@h?sme and the
Shor ses, %@\/%Ch Bal wren admengiratign AKA ckbipsts Chfcraitmstlcs of an adjuvant

rabbi t s d ee ey

gane. homa A Elsed ) se ik 1R o0 Gl B0 BRERE lph e B B crampte,

i ncl ude$IPHCY end gedateapdtenon God. onmhuland ibedhased BBmiv fesponse)

as anti oun i ndi fragments of such
antlbodfe%“cmﬁﬂg&ﬁﬁmgagygﬁ%gg&)2, Fd,. Fv fragnents,

and single chain derivatives of the sane. In addition,

term'antj dy I ncludes naturally occurring
an?ﬁhs&ﬂnes"%ysl ep! “BS” ABRISHA L FPERPPY L eAIpRISHY Polyriboinosinic and
ant oBadb8sidylid H@JléiQ'a@iQs #REh S Lbe CEIER! EE as pol mosmlc acid-
unctlonaf humani'zed anti bodi es, and rel aP &
sympﬁéﬂﬁwhpé@ﬁﬁﬁﬁﬁmﬂmhe term "antibody” is used
i nterchangeably with "inmmunogl obulin.” As used
herein, the term "antigenic conpound” refers to any
subBiaeengaining motsgnleB er “Elésmgmini@lcomwouh@’ tefaruoewithet émitation,
(e. an an bod rocessed sa
15e|ﬁ@?tW§B§equ¥(wuml Cmné?%%ﬁsg eﬂﬁ&%ﬁ”@%B?oBFﬁﬁ émﬂon@or
c oidiht dfomsSantiBiotic e, gemn‘in}aﬁu) used gositiee fod (v0d. U@@(Surb}lpresent in a
cel] .extracts; _prote Q
embodiment, the PIC-

is not lLimted f

| SOyl e SRE g bt b e
polyRgRinzdRslecileRoks@si iRAldéspchardifes a derlvatwe thereof in the
pol ysacchari de conjugates; _peptide mmcs of

polcyBRlEthari des; |ipids; glycolipids; 25

ogCar bohydrates; viruses; viral extracts; bacteria;

bact eri al extracts; fungl fungal extracts;

mul Hetersigbnpony @frg@m hersin du dhe @Esltﬁp%‘troésih‘t @é}uvmﬁd:omposmons of the

al |1§fe&? D nmt gt%QtS c%?g rgﬁtsezétﬁ gﬁn?&ﬁ}\)’&% tfong e’ eg k{%r}g’giﬁcontammg

source o Ran t fie I'Vi omth
I S nadheules,sitena dmf@mgw;th rdspazinioen hybit@robaactspeici of stjolapnlar weight,

RN NV (-

25Vi chigadtdtsaet est Gel furtperodesciibg ant & gaﬁlge N dvadest R that physical
like). Antigens .may be native (e
na@bﬂf%ﬂtw%c@ar?qmw*tlogylﬁﬁ%@t fog be &Pmpeaeénmh%@ﬁ&laﬂy of molecules

AnEheQz?c'&%z\e@% e ﬁiﬁm?gxg ﬁt@gltzaci chBQLSstiE Ghd: 5o dxﬁﬂguted within and
purified antigens, where "purified’ WO 200//081

PCo¢ S 086 r@0d 7Bnge. While thc composition may not contam a molecule

representative of every physical characteristic value within the upper and lower limits of
30  arecited range, the composition will generally include at least one molecule having the
physical characteristic of the upper value and of the lower value. The composition in

certain embodiments ‘may include molecules outside the stated range of physical

DENQTICIEN CLUEET /DI E 1Y ICAIALL
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13 indicates that the antigen is in a formthat is
enriched relative to the environnent in which the

wa@edaorgensnhor mal |y occurs and/or relative to theECTSGL®6/000176

extract, for exanple, a cultured formof the antigen.
5 An "inmunogeni c conpositiggf as used here in refers
to a conbination of two or e substances (e.g., an
antigen and an adj uvant) that together elicit an
qhmmteesta@st}@e%% desgfibe ﬂweﬁmp@ttm dlhegmglepeles thaipee presemt in the
t tat " I ept

3%%121'%% qlugs?de thegﬁ‘géchﬁgd rantggr(%ﬂ%lgé;cgrgao 1913{1 %f;fgzﬁ r;che basdc and novel
dtﬁfaefen“s@csa)fmhﬂ gomepositionor m of am no aci ds of any
| ength, which can include coded and non-coded am no
acids, chemcally or biochemically nodified or
AR iuat 196ty ¢ Rlih 06 5ih N9 “subject,” and
m)dlt 1ll’ﬁ%ed peplt?%} u%ack%c?ﬁgisagg%gl}y% ef fective Sa’lm)uSu ject” an
‘Ghinaal,”dn¢lidmiiucnans apd el domestie ©g. livesiockeandets, afid wild mammals
ant i geni conmpound .whij ch, tional combinatio
iRVt B i R hoctis; e BB Pl goats: dogs,
SREEAhits deBITHIN, REickahs, IBSROPSRe, tRrkbRE oAb heRd)afd the like.
conpound. The term "i nmune response" refers to any
response to an antlgenlc or i mmunogenic 20 conpound

he i b
B, i, R SR ETLOToR HSTf SRA2LSn SR htpogics, as wel
éﬂtl@bﬁ@@oﬁl@otmaindﬁ@dﬁa%rﬁérﬁm: s éxuibaﬂleasmwdlhg ausb F(ab’)2, Fd,

hunoral i nmuni t such as cytotoxic T

Fchagmends, sod sigle ¢hed derivagvesed the ﬁars?;éeuaﬂdlélonﬁée sarmprantibody”
%Eluﬁ%s t&it[c[thg OCQ&[JI‘}?I Fan 1b8(%es al %Cﬁefl)lg%s f6n- hBCFJ‘ age&g%gl%eéﬂubodies,

e respénses and ne re
chlﬁldiﬂg, F@S@@ﬁ@ﬁ dhﬁﬁérw:jl’tﬂﬂmatﬁktnab @d& huempes entiBodidd)end related
term"eliciting an i nmune res onse" i s used herein .
Yyathets) |I§O$Hn%nc$ﬁsast§m| ndE ?fbh atd/ &ﬁedpotlefﬁm%a%eehly with
Qb nRhobldBHE» r esponse. The term "induci ng an i nmune
responsSe” refers to an i nmune response that is 30
sti mul at ed, |n|t|ated or induced. WD 2007/081287

ESHSTROOR GROHER, ol S5 nlot St ALARIADIIA can be
fe@@émieﬁ by RHcOMARund $istdAe( &6, boHRP bo? %Qir@i@odﬁ@?'phﬁde@&d SO as to

enhanced, |ncreased or pro onged The expression
elisitrraeslular immuneraspensohwwler apprapuidte genditienss t hat t he

i mune 5 response is elevated, inproved or enhanced to
the benefit of the host relative to the prior inmmune

ARSpaiRa" 8¢ atddSheréiflinduasshe is hef dhRed Becells; cell extracts; proteins;
adm ni stration of an i munogenic
hpoprotelns glycoprotems nucleoprotelns polypeptides; peptldeS' polysaccharldeS'

carbohydrates; viruses; viral extracts; bacterla; bacterial extracts; fungl; 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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conposition of the invention. The terns "hunoral
i mmuni ty" and "hunoral inmmune response” refer to the
WO eoomogi287 10 i mrunity in which anti body nol ecuP@sS@2086/000176
produced in response to antigenic stinulation The
terms ceII-nedlated imunity” and "cel |l - nedi at ed
i Mmune response" are neant t'd refer to the

i nmunol ogi cal def ense provi ded, by I hgocyt es, .such_ as
ipgigatey) éhag i@ antigens 39 4 Empthatrisc @i n@ﬁﬂﬁ%ytoe the, gqwiyonment in

\*Altﬁ?é lt?é? %igc ﬁeg:@gﬁ%%c&ﬁg $hdVbt Yelatﬁfetﬂaetin% cﬁid@téxﬂjg&e lediSexample, a

response nornmally 1 nclu

dujtopdddfont ef dreaintifer.at i on.  When "Il ynphocyte ‘
proliferation"” is neasured, the ability of |ynphocytes
to proliferate in response to a specific antigen is
ﬁﬁaﬁﬁmagogehwwwﬁn@ b®hidaeeRd IRedrS td B 8dthbin@ti &b o or more
to B cell, T-hel'per cell or cytotoxic T-lynphocyte
fubstayces dblg pmoantleem andl gn. adpovami) ghetetogethemeligitogre imune response

S n anmount of antigeni c conpound
‘gg‘?%ﬁd%?lgﬁ e t8 asliosﬁul ate an i mmune response, when
adm nistered Wi th a subject inmunogenic conposition,

as conpared with ghe I mmune response elicited by the
Hit i tgER | 'wobymeptidep's rTLe@tlé%"t Hehgfmeyh@ml' e&8d déprotein," are used

e
AR T shE s TLRIORLEC L BESAMPURG of oy tns,
\alilwh neanh eiaskide reoded iahd d}bnt-ddded a&ﬁﬂé aicidsg lcheriedilptop Cblochemlcally
nity when adn1n|stered with an antigenic conpou
Tflﬂdl ed oﬂ‘p slerivatgRd ofminge afidge ARG RPLYREPUSHAYIBE mo@Hﬁed peptide
BddBbordedCr €ase in antibody and/or cell mediated
Imunity | evel observed in the absence of the 30
pol ynucl eoti de adjuvant. WO 2007/081287
CT/ 006/ OOO]t76 15 The.terns " ,,ea nment "

r EGEPiRG amoynteof an ZRReqie cpRRE & O by @pAutoof antigenic
&ﬁgﬁfuﬁh |\M1151? fig roptlbl‘i’al Q!?)hﬁin'iﬁtf(‘)ﬁ Wil ‘ﬁﬁ 'aﬁﬁg/aﬂ’th HTRGMN OB Subject to
and/ or phyS|o ogic effect. The effect” may be
pedpreyd speeific immunelogirabfespansp kethelaptigenipeompaindy
preventing a di sease or synptomthereof and/or nmay be
therapeutic in ternms of a partial or conplete
Blicahih| ‘FRINGR 188poBbE eref@s 1@ aly GbspoaSLtodit afigentl 6 BRmunogenic
effect attributable to the disease. "Treatnent" as
Goseneund byithe inppyeg gystemy of ¢ e%nt@ﬂi’éﬁ? sehjee. Brepeplgw ipnegne responses
1%91@1 qaltlJJI’t c;tll lce%rtlﬁfoé’)al '3 c%ﬂ{ﬂ% g WeﬁfBE umoratl ri{élmunity,

par unan preventrng
gilick a8 eyatotnxus y ﬂjzlhp]io dytds l'(C'RM) prbnseg, ingludinguinkiged-spdeifidtinduction

redls osedtothe dlse or_synpt om but has
o %Dlgee& dgfrds PR ARG T C%Ib)prqlﬁﬁxasve F?FQ’OHSGS and

| éﬁa;ﬂe} REASE aﬁa @&amesfonges inBhSSthA8ody! Rsponse.

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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10 devel oprment; or relieving the disease synptom
i.e., causing regression of the disease or synptom

w@ ego7ogterti on of a | evel of a product producePChyG00€000176

i nfecti ous agent of a disease (e.g., a toxin, an

antigen, and the like); and (d) reduci ng an undesired
physi ol ogi cal response to t héd% nfecti ous agent of a

di sease (e.g., fever, tissue edemn, and the like). 15

Ths tg5m d PREPEFHNG UhENRRRGICSPANSE hEPlers e PUdeSXishyS H#RRNEE Tesponse

R e R T

di spensing, dissolving, emulsifying, coagulatlng,
uspendi ng, .or. otherw se physically co ni ng the )
BPFQFFF%“ ornhfged JRSYECt FRONSS) K S%WEF e 53@&419 mmuune
r3ARE AR E/aRA fmprBlePorcBRNAT, HRARRCA: 13hé bRl to th
p arnaceutﬁbaflgpac%eptab e an% thatepossesses ta © the prior
idﬂsmreetbsmmmﬂms ofgi eadmplet before thef admhingstptioemf an immunogenic
ﬁhch salts include: (1) acid addition salts,
lqﬁQf GREFGH™ ¢ aci ds such as hydrochloric
aC|d hydrobrom ¢ acid, sulfuric acid, nitric acid,
ﬁﬁosphorlc 25 acid, and the like; or formed with
terng “hemgenl dmondy” aed{humens] gnmpne p¢scnn9&” gefeg to the form of
h t I l i
langnlf)l(lgiQ%p)}Irl uvi Cchaga%{@b erI]I%O ecuae%?(%lreo r}_f)ll‘g ug:(re:]c:l Cinag'l %9186 qZO antlgemc
Sadativee acid, malic acid, maleic aC|d, fumari c aci d,
tartaric acid, citric acid, benzoic acid,
3- (4- hydr oxybenzoyl ) benzoi ¢ acid, cinnamc acid,

'1;%‘%?1{15 ’G‘céél gﬁléé?%%ﬁgﬁﬁp Lafnggl gl’l-%gé.dgaéecﬂlﬂﬁlﬂﬁé %sfpf}ﬁgee are meant
tbyldfemtg! ghd anmsmblbgmak:dﬁensé prbﬁdeda fbyslylhlbbdsdyttesaelhcdl, as that defense
al enesul f oni ¢

Ig bg esu fonic acHg
%f@Y ed by ICE 15%‘8 QRS VR ey Gﬁ’ﬁ’ﬁﬁm"s PSORTOXIHLY do their victim
&y Cﬁhgﬂﬁﬁ@ﬂﬁte\ﬁQn%ﬁgly f@%%‘_&z o %éﬁ@l@(ﬁ@éégol%gﬁocﬁé prohferatlon

acid, 4,4 -methylenebis dr oxy- 2-ene- | r box
Wien )* l,ynﬁah@hmmr«phibmtlom’f s raedsdred, thel alveltthy)tf éymphtqcysas |tcl prohferate

Ao R PR Sl e bR S BRSOt st oot
a8 &Y |T|-Eelg€rl 11 0% toRfoxic mylﬁphdsyﬁeqmn) el GrolaBEtibhe

l'ike; (2) salts fornmed when an acidi c proton
present in the parent conpound either is 5 replaced by

’g%e?t? l“nhl%ﬂnogengc glﬂlt’alré%@s !to 'g_gtaﬁlloullto an %a c c %p{)ﬁnd sufficient

I on, oOr-an a um num 10n, or coor

tor gﬁmmlatebas émsiime @Spodkd)anhén Aimenistdiedt Wahod aﬁbﬁ& immunogenic
tri et hanol am ne, tronetham ne, N nethyl glucam ne, and

qOmPosition, avicempared Withithe duange Fenonse gicitedeby the antigen in the
ﬂﬁ&&k%fh§g§h§§k£$hd¥ﬁ§h§£ﬁete units suitable as 10

unitary man-and ani mal subj ects, each
unit containing a predetermn ned

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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quantity of conpounds of the present invention

calculated in an anount sufficient to produce the
waele®7ogdsef f ect in association with a PCT/SG2006/000176

pharmaceuti cal | y/ physi ol ogi cally acceptabl e diluent,

carrier or vehicle. 15 EXENPH RY EMBODI MENTS OF THE

| NVENTI ON The present inventi'on is directed to

innunogpnic conposi tions and nmet hods usefHI for the

Thedgmrs dreadneltor taen c drisht angt th Hke AR ed ety f generally refer

N8 Ya kﬂ@siﬁéﬂﬁﬁﬁﬂnac&@ {cOdndfd ]{)ﬁﬂﬁﬁ%@@ &fffect. "R effect may be

u " cul

uman, non- n animal, or ce ure. In

myepteiatic imterms bf eartpletehyiomppetiilly mevaptisg hidiseassoormyinpésn thereof
an, antigen_(an "antigenic ition") 20 and
Sk it b rirbgp S b BEms o gt b aPIeR Rl afgh or cure for o

diRdid bEFot BevdrSATUISt A@DRABRLT Mot diSeadflt "8 menRt"€as used herein
adjuvant may alter the quality of the i mMmmune response

doyers ahy dreainigyt Ofe disdsst Bss eebj¢dtsparipdar)y efmammalian subject, more

i mrunogl obul i ns, chenpki ne and/ or_cyt oki nes

RGN o Rana ] pCdes” T, Brereiing Mg slisefihyor gpmptom from
FREHRE if 8l shbfEBIWRICE thdy e Redish e endRdisdase HDSEnptom but has not
effective with the presence of the adjuvant. 25 A L
yeabesrc diegnosgd va hesige it 9(b) hbhilifing tha distrse symptophee-gy puesting its

PR T R, AR S BB
i(80redatidre 6f avievél rofunpioduct3srodded A 7tHeGhRBHous agent of a

PCT/ SG2006/ 000176 17 A further jpportant advantage is . .

dipease t(pe- P? KAXRj A AREETR BEnthien Formndi (4 EHogRE) #erpndesired
ol | HLilsdBTHE, FFSORESE ed d
atOll S ggegg%xgal‘égg lﬂiéolglfegﬁ% Sez{r%{gﬂeﬁa?cs Vace hi;e%f or ecema, an

thetik¢)l ng and treating intracellular viral, bacterial

and parasite infections as well as for chronic

di seases therapies such as the treatnent of cancers or

AL Qd HB1AChe Pl S8BSE” MERAELATYI¥thol 16 yEBReithe EhBponents of

i nvention are conpositions having the unique product )

the tooiipositien;t sweh metheds inoindepbut sugi naidineitéd o, dendigg, dispensing,

.acci.nes to.pe adm ni.stered to,. animal s and{or hunans. .
dRe g leSind Tl Srklind By Mo Re By Bitbining tre
&nhgonkists B thkQoldsitiog] al 1 mmune response. Accordingly,
the present invention provides an adjuvant and
i mrunogeni ¢ conpositions that can be used safely in

)gﬁ %@Q&tﬁ&ﬁ%h@w@?]ﬁ%&ﬁ‘ dbf‘% ycorg&ﬁ{ng) ingeaﬂg o%i d8d that is

nogeni ¢ conp i on conprisin
Plelniadetiedly steepdble\aadtthaupsesses tige desired pharmacological activity of

ol yri boi nosi ni ¢c-pol yri bacyti dyl i i.d (PIC., at .. . .
the p%rent compound. Sucph sdlts include: (1) aci a(?cfition alts, }orme}i 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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| east one an antibiotic, and at | east one positive
ion; and (b) at |east oneantigen; wherein the

w@eovposi2ei on i s forrmul ated for sustai ned rel eaBE&I/SG2006/000176

adm ni stration. 20 The i mMunogeni ¢ conposition
according to the invention ngg conprise a

pol ynucl eoti de adj uvant conpaosition nol ecul es
het erogeneous for nol| ecul ar wei ght, = wherein the

asish, cbtimethylenehit-(3-Bydipxy-2-ve- lsarbmylipaacidn S-Pherginyepiguic acid,
d f

iy $4y 80 B 5AGBOAN Sl I, SRS TR oBbeonic s

ghifitatnfc £6Q, Hydrdlzgyﬁﬁl&tﬁ)ﬁ@ aEidl sabioglic avid,essquoia chsidy mutchmcsamie and the

fromabout 6.4 24.0 5 Svedbergs,. I n sone . .
lzé%aa Al o PeRD 38 26RO RBBeR i SONTBY PppRpng cither is
er 4y & Eﬁéteq Qon, Ekng AR Rickf 15}[‘ Gn3RGRE EhMCidOBr an aluminum

pol ynucl eoti de may bé polyr|b0|n05|n|c-
1pm,| pr i ocdibatdy [With awi drgaricChaset hechans i dhastolaminrgy digghanolamine,

SabardaTiey et Doty Aot A i liepect o

partlcular interest, the invention provides for an

I munogeni c conp05|t|on for enhancing the

Hfmtprg@ At d«)sa9¢ foam” a8 tursgbhﬁr@mcr@ﬁmctg physelyrdisdretg upiie suitable as
a%??{}slr?gg ;n glnada!n % inithd u%?éctt % cht ng& %ﬁtaﬁ]%?ﬁ?n% ?e&%termmed

1'gen specific ce

qREABNERcoBpduRdORE tiRs PREEnt Ahvddeivh Io@ld:hliatedl it &1 embuntt Mﬁcwnt to
I nvention provides for an |nnuno%en|c conp03|t|on for

rEadeasc theg desieedaptipge i @stogiagPn aWithng | JerPeceubflbyphysiologically
¥%§¥5&§Hﬁgmﬁ rn&Qﬁ% g eotlde adj uvant conposition
I'S capabl e of e |t|ng an antigen specific
hunor al i nmune response 10 I'n one aspect of
oart[cular hnterest‘ the nﬁfntlon provi des for an

dA%%nci ng the

%/ ?é?l't ?ﬂ\le)itl&{ 1s3d1re%féti't9 ERhfn6 RO S8l 'i‘lgetﬁ&% useful for
pol'ynucl eoti de adjuvant conposition that is capable of

thblmqutmg andémntribapcenegne giff anc ingminhe respdhse evhighdnay be humoral

BT P cie POREte PRy ENETB g By ot el gty I gonera, &

S dév alnuBosRas béﬂlﬁ@sm(ﬁf coAIPRNEe 38 Wﬁ@l@ (@0 Sdritigeflic composition”)
conpri si ng an_adj uvant conposition wherein the

mﬁj oW adjuvagh s praseneeop! thiee aqummﬁ RJhAnEs cunpediftasothe immune
onsg ‘tac%z ﬁw hg«% %19? cgu\(?a{}l? n%?r ‘;h%fqu?ﬁ{é}dfgﬂefé %ngne response by

I nven n provi
affectmg the subclasses (isotypes) of 1mmunoglobu11ns, chemokines, and/or cytokines

F'L

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

responses are more effective with the presence of the adjuvant.

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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pol ynucl eoti de adj uvant conposition for the
preparation of a nmedi canent for enhancing the

WO povonggeni ¢ response of a host. Pol ynucl eot i dBCT/SG2006/000176

Adj uvant 25 A subject inmunogeni c conposition

conprises a PIC-containing pglynucl eotide adjuvant,

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

pol yi nosinic acid, polycytidylic acid, an _antjbiotic .

A @uther ithporiany advantags inithat @iep jeapt Breombigation with an antigen
al.cium.. AT : [ r . :

T bl B 0 B BOERGA TP e

VaB§ihy 6t 1$mitiQ) a2dCrdalifd 2@vacRtllaSGE2E0badék Zhd pheasite infections as
PI.C-cont ai ni ng. adj uvants of _.interest can qe .

welhe 98 chrosde diseases tsramisa sugly af ﬁ‘&HTeél“PFPt qfffigncgr or gyfg-immune

éﬂéﬁ§ontaining adj uvant conposition can be

manuf actured through any appropriate process. For

exanpl e the pol ynucl eoti de adj uvant conposition can be

nuf.act ur e .m xi ng of, pol yi nosini.c acid. .
ABoyeayude dfihe dvaioR tird e PamophBaEhg Jhe i product
ReriBRs [th¥emlaRE théin AnsQ Huskabiehopdsdelsphineiiate hbé@inistered to
solution that has a pH between pH6 and pH8. The o
gorhglis sl oxi buraaisdthah ddgressy thet 'ndqdp ifer aciaée admveatnevtash ylicits a
@?%ﬁL ed at a concentration of 0.1 to 10 ng/m ,

SERPFYBIE SIS/ Ml and nore usually 0.5 to 2.5

ng/ M. The hyperchromicity val ue shoul d be greater
than 10% greater than 15% greater than 20% or . i
fyecendinglyt hihe SO9sentHEVEREQTar BIOVISIES oDt REJUSRRE oyl  gmunogenic

C L pat | i I.Di. 0f I c1 , kananyci n)
C:?%n&’ Og ﬂghgg}?l& t(’)al{‘hvﬁe(zg 1?%%%{}21@951{1%3 R‘lé%lrﬁdnﬁfﬁ?lgls' general ly
conducted under quality standards consistent with
international Good  Manufacturing Process.. In certai.n
AFRISRINEKINt8ETSE 13 FEOYIAEL Sy TRVBALIEN, CIRSSLIoR BPBPRENs: () a
. . u . o

R e i ol e R g SRE B b8 (PLC),
least @any an Antibiotid)ang ot least ohe positee Baj andafh) at papewiewitigen; wherein

i s used .together w or , substituted.b ne or nore
R EPRPOT LB ??rrSBﬁtF’tnﬁg relpasg 68\%?/??310}}9
tobramycin, anthracyclines, butirosin sulfate,

gentam ci ns, hygronycin, am kacin, dibekacin, )
"Rlesb r mmpeiagenice taopwpesitien  meemgiogn to ptheoripe¢ntion may comprise a

st.rept onmyci n. and, streptozocin. Th L b ot -
R GRCRER SRR BB plofecr el pRLhi. Fl fplgguter weight
WHEMMAME 18618R0& Weight Bfat 1649€66,000 Maltefs. iITheganes éf 66,000 Daltons

provided at a concentration of from ahout 10 uni&s/nt
qasresnayuls G0 thausize of #hout fActedbergs. Agordinglysp molgqylar weight range

30R90 ol hDiobo BikCm:ARBHsSRO ik Lot 890%0 240
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.



10

15

20

25

30

25 I n certain enbodi nents of the present invention,
t he pol ynucl eoti de adjuvant conposition further

W@ I9po8128E a positive ion (cation), usually a PCTaGEN6/000176

cation, nornmally a cation of an alkali netal. The
positive ion is generally prq§|ded in the conposition
of the invention as a source p03|t|ve i ons such as

a salt or, c organj.c or anl c salt

1§, O #3R<SK O ?TB%%PW Rickssty anind caln Bopvifigde @ mminogenic

GRIPRLititn B8P efbRtilatthY aaﬁgéﬁlm@ﬁof R 3ndi Sl & €6im Md Sifprising the

not necessarily |n1te cal cium cad n1unF

IXJ(DSDW?ES&Q@ 7djPeat SCRPOSHOD BT 6 capableioffeliciting magmagd:mspemﬁc cell
%1:ghnces u chrom um cobalt, deuterium gallium

TS n??%ﬁ &€, nc. The positive ion can be

provided in the formof any suitable salt or organic

conplex, 5 including, but not necessarily limted to
Tshpesy jageect fofypaitigular Hytereski the, Hp(ﬁ@fé?ih arevidey forsahf mmeunogenic

Ct%%lgo&grc])ﬁ gérn 8@?3'38 n%t tﬁg\,‘}s{lg mélfyf ga%lt& enl(l:cg r@%rlnﬂogn%l Cc;nlilprﬁsmg the
podyriclenti@d ladjuivesr, carapexitioh tHatiog ch}ﬁablcﬂ of clliviting Y4l extila, specific
cal cium phosphates, or calciumsulfate. 10 The
}ﬁwr?ﬂ@é‘l‘l@ﬁe@@n@e cal cium) can be provided in the
conposition of the invention at a concentration in

the range of from about 10 unol tol O nmol/m, usually

Inr ome abpeaet ofbParticolar tintebestmthe/ lﬂv,enmrd providesu §<uta|ahy1mmunogemc

from abo 100 umol _to 1 nmuol / e term "unpl" is

WERGSHIRP 3‘9@ ﬁlg‘?ﬁ“"% ihepaberRoh 3% w@geni% ComRBYERd: ppmprising the

Rgiukicb8dé Mjuldht Lhpadiicy ant 1s%‘ﬂﬂﬂﬁ’§ bt 519 a EdiBbined specific cell
i nvention 1S calci um It can in conblnation wt hp
mwedigtadhgnd humend] bymondmspposi t | ve i ons, including

cadmum lithium nagnesium cerium cesium

chrom um cobalt, deuterium gallium iodine, iron,

[aNfhe agpdte of ﬁﬁ&@l@ﬁlaﬂ iltB@sti ﬂi&sinfi&iﬁoﬁq)rbﬂdéshﬁ)rfaﬁraﬂjlﬁlﬁnt composition
i norganic salts or organic conpl exes. 20 The resulting

Q,rampwpgqﬂm compesipercBpii s adnG eempositien Whetieithde adjuvant

SRR oP i ERL B SRR ISl BRkET . (< °

kananyC|n and the ion is calciumthe product may be
described as PICKCa. In a related enbodi nent the

Ip| emasesﬁpeguwwlﬁrayn@mﬂ afhe Awfcalon eRroyjdepofpr the use of a
AL ARl ont CLp RO R IR erp BT £ bR B or Ethancing
therbmadiinegent, resgoas®bf hostt ai ni ng adj uvant is Pl KA Pl KA '
may be produced in a variety of ways, wi th production
from Pl CKCa being of particular 30 interest. PlIKA can

Bavii PehtrarA d rugg],{’l CKCa thr ough addi t| onal

manuracturrng — -

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).]t will be understood that reference to PIKA herein is exemplary of such PIC-

containing adjuvants.
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processes that involve the isolation and/or

concentration of nolecules of a defined WO 2007/ 081287
wean/882806/ 000176 21 nol ecul ar size and/ or wetTkG2006/000176

The separation and concentration of polynucl eotide

nol ecul es of particul ar char al%t eristics using

filtration, chromatography, ermal treatnent,

centri fugal separatjon, electrophoresis, and simlar

FiEqontrming adivypats QfARtpsesH cam be apansidactugad Using Retdass evpilable in
thOape T%]% Picentfnih ?ead?tLJant %oﬁﬁ?ﬁﬂp?mgtlﬁaﬁffacmred through any
particul ar interes e [ nvehtion features an

a@ﬂrapmm prpERss atfolryexangﬂ@ ithe gotymuelsotilcKAdjmoandr ccsmptgsm)n can be

ri boi,nosi ni.c- I‘lbOCtId|I aci
hemifisen &5 cubge SRadinpent od me %Fyﬂéglﬂ‘i e §p ERlibigiyand the
soffte(dF Fp @sﬂzi‘vecf’éhclh%d% chm% Bsphatd BERGAIRAR th@ has a pH
cont ai ns m)l ecul es of the adjuvant 'heterogeneous for

betvesnupElo andi pifs. Tim/p@ﬂglmsmm ecid|and mly(gmdybé afidoame generally

abayt , 66, 000 t.o 2Q0,.00 .t

A EOREUBER 30 Do e el P o 3 apdagre msvlly

015 8 DisoMbn@N THe h&ﬁ&clh@ﬁﬂé‘lt;ﬂffalué SN @ BO BhealtB 1RA010%, greater than
200, 000 Daltons. 15 In rel ated enmbodi ments, the PIKA

lé&ﬁ,ymeﬂeééhandéo%d Jou\@werc@ﬁpo@%u &hmmee@r@tlels afrthe tPrIG and the

i re eneqQu at h

c‘to%ne g Jofrjlva% ﬁlm) g@% 1039 £ r,ean %CtHB l(}tﬂé% {q\e 1091 (te calclum) is

@heralll e cotductede ufddr, qm&lﬁyesthﬁtﬁr&@alcﬁﬁsibtaﬁt Wikt hhtematlonal Good

from about 300,000 to 1, 200, 000 Daltons, or from

MBM?“B’GHQBE’CP@ 660, 000 Dal tons, or from about

300, 000 to 660, 000 Dal tons, or from about 300,000 to

2,000, 000 Daltons, or from 20 about 66,000 Daltons to

Iabadrtain GihHodndad todnhe FO&n0Govantior 0theDBftitlati¢ @omponent of the

from ahout 300, tons .t o about 4, 000, 000
3diyvaphs kagamyeig, sr&tt{l sfa FRYCiNoIN fompR) gupedments, the

1%515195‘1% iP"thd rRIMRRREEI 4 anQ:o biifBs iOudedd @QP Wlth or

Dal tons, or from about 1,500,0 [tons to 2,0
@hstttuwé byoened ommoa@ammblatlm;l@md Daint tha rowp u@hﬁﬁ)@g mamycm

s 855 AL 2

r%b%@y&&om@@idrﬂﬁé,, &mydi Mabayting <& OinDald t&£d Th
4,000, 000 Dal tons, norm};rro? abogtln N 80nDaI tgﬁésbtocm ”

antibpticoe®. Jadnasysin @rr ﬂmrldm lmmolﬁmtldwdmfo%nwmon of

tﬁe quoen%]g %é@rglgﬁl lPr d af gdcogt@gl?%'nﬁ% :’btfifirﬂréga%loﬁi 'f@olmits/ml to

ol'ynuc conposi

Idﬂ)a)ooommm i Romhabomt alm)OaMﬁt‘s&@le taTal0@O0| wtitsiel, gdit fresuabout 500
or. eqlual to or reater than 66,000 Dal tons, greater
ymtsanlits §,@Womsemlons, or equal to or greater than

250, 000 WD 2007/ 081287 PCT/ S&006/ 000176 22

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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“Irmmuno

Dal tons, or equal to or greater than 350,000 Daltons,
or equal to or greater than 500,000 Daltons, or equal

wa 200008Q8Eat er than 650, 000 Dal tons, or equal POI/862006/000176

greater than 750,000 Daltons, or equal to or greater

t han 1, 000, 000 Dal tons, or egga to or greater than

1, 200, 000 Dal tons, or equal or greater t han

1, 500, 000 Daltons, or equal_ to or gre n... .
lishipio IARDETRIY: GREUM GeEWBo AiEHIR, &P brdcuicgiugp Bellivm, fodine,
doll &8ss, the invention features an adjuvant generally
referred to as PI MA corrpr|S| ng a

pol yri boi n05| ni c-polyribocytidylic acid (PIC), an
anti bjoti.c,

Berroatine ot OF G508 el (ST P FBhE NG Py B g Somplex
%cﬁt?&m Sbﬁthrﬁ)tsdeégss%lyt l'i‘rﬁﬂ@&”tél\éﬁf&idgohﬁ&ﬁ’d@%yﬁf&ude phosphate, or

|str buted w th a range of nolecul ar size, f or
snifdte caltsaFos Bz&enpia,vwhrge @hequj;utm@npn dsocaifimg ﬂ@q‘tpn can be in the form

b f f b t
oF SRt gh RO e UG ety ot ciiohln e calohum
phesPhatss! dralditkh @GMAtES | n 15 the conposition are

het'er ogeneous, that is the size of the adjuvant
nol ecul es are distributed within a range of nol ecul ar

B s (4 6 e KB e Soe0ed B b 2B bn of gy btion i«
cbBeehdatioR in ﬁHeOfﬁhgb @f tiroml db&utt1® diBoBHA) mof/mbnusablyfrom about

12.8S to 30. 315, or from abo 8S to 41.54S, o
Hrune! taSoamolmlzmd %remuaéh‘efﬁmara WiotAOIBBRk 0 d 3nme V. The term

Sl G RIS G R 56 65 1o 30, 315,

or fronrabout 30.315 to 33.55S, or from about 33.55S

tetn ionngh B 52 ST O
1ﬁ%0§fb§1at19f1 Wit afRututiSBtRet fodidvHors, ihBuliMbtda@ium, lithium,

rel ated enbodi nents, the Pl KA polynucleotlde adj uvant
o agnesiit, |conumasesamm, glromiema gebadte diewterivuag rgélrhlum iodine, iron, and

co-efficient.. dber ater_ tha

e G g Gl fh 5T Tt s b o en s s

greater than 16, or greater than 17, or greater t han

18, or greater than 19, or greater than 20 reater |

Theamespitingo cogpesitien if herPléizcoatalmgg eadeyant (i Siythes contains an

a%tl%?ott%r tdh gnlll_g)?égiv V\fgn ﬁéﬁ%mp gyb&ﬁ%@e%@/ QJHQIEE?ﬁC Smdibiotic is
nunogeni ¢ “Proper mMuNogeni ¢ conposi t

leaemycingd Bidbn anchleiomaht pgenct manbgasseribed a6 BI@dﬁﬁa’:} Ian related

ant en- s‘ﬁ)lgcrfr C i mune r.esponse in at ]:e%@st t,

RIGHG GORRRRFPT J18Y SPjin dRoleRPyAEGoR Ehjction of
(ﬁtffefgﬂ{%fs}s é}[gga ér%%gtl on of antibodies or

|ns ther cells are also involved in the
generation of an antlbody response, e.g. antigen-

resenting cells, including macrophages and helper T
ﬁé&&&&%—téﬁwﬂg,—n and ii) cell-

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
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medi ated i munity, which generally involves T cells

i ncluding cytotoxic T |ynphocytes, although other
w@edo7ssrs®e al so i nvolved in the generation of BCT/SG2006/000176

cytotoxic T 10 |ynphocyte response (e.g., Thl and/or

Th2 cells and antigen presentjng cells). Furthernore,

t he pol ynucl eoti de adj uvant @Jrrpo& tion may alter the

qual ity of the inmmune response by affectin é%;he ,
molseyler g st ypesy  dhe; seramaign cBd| saRseabign cefgpolyaucleotide

lebu1ds 4" g)laftlcﬁfa]‘r' Qﬁ%ﬁ&é‘lsﬁ%g’ sli'r? dﬁ%ﬁ@n a@ﬂro%%ﬁrﬁ‘pﬁ}f thermal

€ 1 munogeni ¢ response | nduce a subject
tremtmmﬂgmm:fugﬁlmaspmhm cnl‘ecrraphdtr&m hund sts$@asetlodsythat are standard

neasurln e presence cul es incl uding
‘R:'fWeé?ﬁSr‘i‘é‘ ﬁor‘?ﬂ%seégﬂlegﬁ?ﬁ’ﬁ@ﬁ'i es produced by cells
of the immune system 20 Interleukin-4 is mainly
produced by activated Th2 cells. The production of
Interlukin-4 (1L-4) induces the activation of B cells

d b t
R iruhaGTERt PEmRaRE Guaees e RtAR et Rets AfiByent generally
fef@red 3@PhL PIRA bdapGkiSe rauE@lynMnésmls -PoBRHoBRIBMicagci@PIC), an
|

i ndictor and typical cytokine of I mrune response.
amblotl@éb lgs keeamyin), @rl@ atositiyelyi dhatepd ders fredis @ calpmim ion), wherein

gm 1%( o] co%t é‘ fos %?'tﬁ% Aida "E&g eof}g or lg&lﬂar weight
gt Slogey FBHY RBe 88

as we and

lkdviﬂgeﬁ nfolédir Wéﬂghﬁ of ﬁbnﬂab(ﬁlt I66§{K)Dbtﬂen20ﬂ meUahens That is, the
proliferatign and maturing T cells_an essentia
%‘h‘é‘@@t POMAPSIEeT sompjges davlpcq%%wabéuwswabfhss@thnéhe range of

q%%% PCT/ S&G2006/ 000176 24
ﬁﬁ@g@gﬁggéﬁ@t¥€k§@§§@ |§' may be produced by a
variety of cells including natural killer cells as

a + T cel | | ays an essenti
féﬁwlat%ﬁemﬁ%gnﬁaﬁp#feﬁgl%}}@uFls isnadiuyhE capR o andlecutes in
e tc'oﬁﬁ%blﬁen Qfre TREFQRAGARS tHaP iPOWBIght 8Rhde adjuvant molecules are

m crobicidal. Further, INF-y is an influencing factor
distrittirted cwitlig 4 bemgd exfemgbminlt W@fghs whereithé cadlegplaFhweight is from

A0 OFL & altR00 Rl i, B0 P o PERRT e Gl R R or from

&out!$60,000 %%OWM%QQir'% &5511@8@@00@{0 2,060,000 Daltons, or from
i nvention with an antigen, for exanp le, to elicit an

zheut gen0ed Exiltpng tm@h@rtalo%%)@pﬁﬁlws 1@0,8%/t@r20§198@|1?41t9ns from
ego%lujc %@606 %agcbns t PAIC?VO@%)BB rﬁaqtong & i%{gja ?)Ilt 5682800 Daltons to
I nmune res onse res onse 10 an
nomo g@mDailtoﬂs nati ﬁ&nsaﬂuueQCOOOQlOOnBMtcﬁerel 500,000 Duttengnor from
about 1 50% 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 Daltons, or equal to or greater than 250,000
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I mmune response (e.g., as in a booster). It has been
found that inmmunogenic conpositions according to the
WO pooesi28h conpri sing Pl KA have particularly PCT/SG2006/000176
advant ageous properties as described herein. 15 A
variety of different antigens_were tested in vivo for
their ability to induce an i ne response wth and
wi t hout the PIKA adjuvant. The antigens tested
Dalfohs de eqeal to ecermpfichdian 350.80@ Daltpes &t Pyl toLgreptgr than 500,000

en { [ I
COSLE50 e R R S MO TR TR ol Ry g 750000
Délit¥nfeqt tglal antor @eéhterathaﬂ 1rm(mﬂn mhbnsp roat ezjual tren)p@eater than
S|nplex virus ty gb anti reco

1p308$(@@tﬁ)4l@nsa&ﬁtq‘l%l><t°mr&f%ﬁt?¥ # ié@%oom&%ﬁéau%%% greater
t]}{d ? @Q@Qd\'&ﬁl uenza antigen strain HS5N1L and an
a

i hae ole virus Severe Acute Respiratory
Syndronme (SARS) inactivated antigen. 25 In each case

presence of the PlKA ad] uva t together, with th
Iarﬁniﬂyvéiﬁn ERh A AT guhy TOATR: B0 JeRWen 0 odisppnt generally

r t e AR 98 o WriBdifine-BBBribb E'a(‘ciﬂ PIC), an
gpgg gﬁﬁgi@%xprégg%ggsq%f t he c;toglﬁzg aﬁﬁ&h g )
aatlUlOtlb, 4nd saepoﬁtxmrpbres;vhi_ermn the 2composBion] cqntams 5rngh:gules of the

nlcatest mJlatl n o cad

el TR i B R S Fpulnh BB sl 4B BRldptiea witin
aaﬁéhglé/ 8P ofRdlaleize, P ﬁiﬂlédu%'sizﬁé Hakrgenbeaneest cdlefficient Svedbergs
expFessions of the cytokines INF-y, IL-2 indicates the

(B) etimomrsaut 6FAS ©24.03Smuni ty  was significantly
i mproved with the presence of the PIKA adjuvant. The
activity of a WD 2007/081287 PCT/ SG2006/ 000176 25

16 atlatdieethibd e entsihe PIKeS polyatclestide dd@g{vaheabmpemnon molecules in
essential for treating intracellular vir bact eri al

ther FopROBISIPR eare cksEegearoun dhalst theusias 10f tﬁqugm molecules are
(l{l%ﬂ) fvﬁﬁ hifl 8% np%egbf]ﬂlo?ecufap Siz@ pg’mﬂlecﬂlg %&éaﬁar size jis from about

€ co I'tTon containing PIKA stinulated
I2NS 10 1)4f 038 ot ifom Blyou£B38 o T 28adr| feom (aEmartb‘ﬂ?em 18.31S,lor4yom about

1 5 a This f r i dat at [

ks %é&tqﬁémnaa%%??é% tﬁ]%@ésr 8% 8%32’ %@ tp 31548, or from
a{E'aﬁt PPSE! ¥R NKOb ﬁs&aéﬂoﬁm%s Q@nggu 8SfrbM dobat . epeh 22.128,
serum denonstrates that the 10 adj uvant i nduces

@ foenebowi22l128un264S, peﬁpmn@@ut 2¢69 é‘aé@él‘ég@cﬁwm@bout 30.31S to

%Pgﬁ ¥’i°89§f? hﬁﬂﬁ% é@ﬁﬁ%égbse é’l}%?aib\émﬁtt %ﬁsﬁfﬁe t !l§ orrhom about

39.1s 101412548 offroth: aboufl4 054 %t0 43,838, 8o abolh4s. EBS% 45 958.
adj uvant enhances t he i mune response in a host when

conbined with a 15 inactivated antigen (Exanples 1.2,

IErLr Bﬁhezr’ re?a’tedﬂ' eﬁggdilg)ents,ath@qiﬁdAdﬁol?Hﬁcjl&)%ﬂe (a'ﬁi‘.%ﬂé @orﬂ'po%}tio_ni 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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“nore sig

and a reconbi nant antigen (Exanples 1.1, 1.4, 1.5, 5
and 7). A particular feature of the PIKA adjuvant is

wao 00pog8tde adequate protection to both [imt PENSGIN6/000176

eradicate infection in a host, and/or to reduce the

ri sk of synptons of a diseasez3 20 that could result
frominfection by a pathogen.“"VAXI GRI P ( Sanofi

Pasteur) ,used as an antigen in Exanples 1.2 and 6 is

: L HEY | uenza vaccine that elicits a degree

of inmmune activity considered sufficient to provide
protection against an actual influenza infection. The

fs tinnvoogenic @Rinkpositmny/mxluGRIgPP KX thé an entiganc eah gdnerally induce an
[ ne r onse as denonstrated by the degree of. . .
DR rsc T G FFRR0TER (3t eqauey Wt b Bupraigedisged immunity,
WIHEK iAd18ddsIR QNPEBSHSbDYnd PRoduthbNf INEb&MEs b ifmunoglobulins
further denponstration of PIKA's protective properti es,

(ether eelldaty adsdinyhlvelk dndhe genegationoefdm ertibodytriaspense, e.g. antigen-

AR 4 A Pt 0 el A B TAL M Flpand i) oot

héER AP endhmity,heviEbh C kaiesallieriavales Ubs e nihtiding  cytotoxic T
challenged with the Ii1ve H5NL virus and observed for a
lyiphogséss, plhqueh. othgyt collp areplgo drvolved iprthe eaparatinn of a cytotoxic T

SHO e e S B i O

conposition was 83% as conpared with only 17% for a

ontrol group of 24 chickens that were exposed to the
ﬁcm%nwrﬁuéhwehfau@eﬁﬂeowﬁpm FORNOSHIOR; 1R {aler the quality of the
il NeaBLI A8 b G APRAR ! theRubdadsls BsdifbeR) G iRXBRG TR duced
1dem)r?st ate tge theé%peu??cag%%gﬁc gjprbperté%s o?mﬁﬂorwe’
ashveellRiskieir affjnitient , Bal b/ c mice were challenged with a
strain of wild rabies virus (Exanple 4). Post

infection the three different groups of animals were
THQ R R ntdrd ofiHeafintEopEnic HéspatFaANReMbyh dibfd-em8ftnogenic
rabi es vaccines. The survival rate of the group of _
qeimpesitiongeay be denswissessed by miasening theafresance wémaleauesdincluding

B TSl B b S0y A B

group of mce admnistered with a hanster Kkidney cel

purified rabies antigen with an alum adjuvant was )

Intsuleulrinrd 1§ anainkyeprodiiced by astivatest The edlsadfiemiredusiien ofinterlukin-4
1 M V H 1 n n H t H

A% ERELL 1A B0, of I 5 A0gSlal 157 1186 dnd o5

ifmnirfoglobd End (esitibadie)nwitth hiny ter mpssutdedein thé sirhplePbKBlood serum.

dj uvant, . Ex | e, 7,. denopstrates that e presence of
Tordos F?Ps@&ﬁﬁ(ﬁﬁ% nliciPs HHCE@@PA@&E i) Eh% Anpeige respanse. Th2
o%n@feﬁa_tt&gfbn?éteaﬂ@&ddyr bl _(Table 26 Figure 35) and
Ificantly rg&a (Table 27 Figure 36) titers

in nurine serum The conclusion fromthis observati on

Ilflf?rlﬁltg?lg%% E#Lgﬁ gsn%??ﬁ]rﬁgfggg%c%ﬁrnﬁgﬁg‘&%ged mnceellr gss F%\(ljel S 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

response.
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20 response. In a related experinent (Exanple 7) the

presence of PIKA in vaccine fornmulations conprising
woBmABRYpe adw was shown to enhance the produkCTi/#6G2006/000176

interferon-y by splenocytes stinmulated with a CD8 T

cell peptide epitope. This r%aylt denonstrates that

25 PI KA induces a CD8+ T cel I“i mmune response (Tabl e

28 Figure_37). Further, (Exanple, 7) the presence qQ
Ipieré&rqnnv BT eVingh msa b @ﬁ%dué‘%fhﬁ}’ . %Vﬁgetm% Agls Mudmg natural

f}"‘@blfsoase%ﬁ”{sebétﬁecﬁﬁe%&téﬁ f cdifat Iany ra‘ﬁ” %Yal jpart in the
enocytes cultured ex-vivo for six ays Wi t
adﬁpﬁ*aemﬁﬂ&nél’ respbisepepilolg the attbpéon 'blﬁlmaarqﬂmges to become highly

B p o heP VD a0 POR TSR e AR o BROORERGS dejelopment of

PeelEEAIRN Q‘hl ant::b'l!lse $hdrBoyR ubUefl8ting b Qéﬂ rfﬁ@dlatea %Btﬁ& limmune
i mmunogeni ¢ conposition is further defined by

negoasd.ve presence of the PI MA adj uvant and the antlgen
or antigens where the presence is 5 neasured in terns
of one or nore characteristics of quantity,

TN GRBhtGH icBhtemplltelTBhethdds Ndfelisc0bf iR PelineSleStideOhlli@vant of the
recognized netric. In related enbodi nents, a_ subject

ipyenines geith én@aﬁg@su o1 eyFemaeneickiel an angapy ApRsifiohimeral Tesponse
i

zﬁlgyolf\éﬁegféﬁ ‘gégﬂlg (Ia ﬁéﬂﬁia%P%r\?/sg% gg{l]tagét Y n?ﬁﬁglzenf/grgﬁgn%e elicited

hey bs a @éspkbﬁﬁegbtanomtlgembﬁi ndite pallj&t,Wrasay &Wmtoaerﬂlaﬁéeﬂan existing

of less than 1 to 1, Q00, ss than 1 tq 900,

impgane; FEsROBSC; §0-800%S & 4 ésogstﬁﬁaﬂ t thag obergo forgd thwésgnmunogemc

CRADbiON 2L 1B (Mghioh opOPrigll FERS, TER, Gpriculary

aaiﬁ/alhteg@u‘spm"peﬂndscasﬁescnbédhagm than 1 to 10, of | ess
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
zgrvﬁﬁét?roftdlf'@&eﬂ{%é@eﬁéjwéne t@gtecgfnet%@forttﬁ@f‘aﬁﬁt}ﬁ@ 1ﬁdudéfan immune
greatéer than 100 to 1, of greater than 200 1, of

ngm)asea rwithy aamdswhp@t the diKdr ediuaantt haThe4©nt1gfms 1testsfl include: a

[ th n. eat er t ha 00 to 1, of. .
SR G BB efifl b subpogpiReE i B efghedfatea it influenza
@C&ﬁé eVAXEER B0 Gron® Sanofif Paﬁt@)@tﬁrsyﬁﬂhéﬂzéﬂ P00 beptide2Bntigen, a
In a further related, enbodi mrent a_ subject inmunogenic
Teenplanti yatais h@@reﬁ rséa[plrsh virgp fpe el gsldeen; pegombinank grotective
Auaat gh%(tﬁﬁf an\f {ﬁ%c bvﬁolteovﬂﬁ a%iam Hffﬁlteﬂaegnt Cﬁ%n strain H5N1
I nduc e ene I'cral "I'nmune response
@ldtmrinattivueﬂwhdlevaa/eﬁ Adats R ebpisdtoryelyndeome (SARS) inactivated
adm nistered fromthe mninumrequired to elicit an
e response to the maxi num dose beyond which the
i ncrenmental beneficial response is not nedically
~justified in the context of the - 25 potentia
Innehel evaen preséncadafeths P IKI Al edjef drg b gether 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 immunity

was significantly improved with the presence of the PIKA adjuvant. The activity of a
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In certain enbodi ments of particular interest the

I munogeni ¢ conposition conprises the pol ynucl eoti de
W@ejoawsn287 conposi ti on and anti gen where the preSERGHOEH00176

the antigen in a unit dose is provided in a quantity,

that is nore than 0.lug, is 2gre than 0.5ug, is 30

nmore than 0.001 ng is nore than 0.005 ng, is nore than

0.01 ng, is nore than 0.025 ng, is more than 0.05 ny X
cpl madiated MU 1GTEPSE Is key fagturg epsspialiiAn feasinggniracellplar viral,

r . :

el S B ARG T TERRIR [hforceR HGRE Br WeRoping o
tHerBpeiic vascinre than 1.8 ngy, is nore than 2.0 ng:is

nore than 2.5 ng, is nore than 3 ng, is nore than

3.5ny, is nore than 4 ng, is nore than 5 ng, is nore

Fubiab: & %Emgbs‘iti&{) E(ﬁltﬁiﬁﬁlg ﬁﬁ@stirhﬂateﬂ% € FRbudiofby €B4+ T cells

nore than ng, Is nore than 10 ny, is nore than 15
(Bgamplss 1o, €.4,51.5 aad 126). nfhisi featmor ealidates thd® PICA ds enkancing the

re than 50 . i mal amount of antigen and the
ﬂggﬁtiwmm%if %‘gpse%tﬁgé‘i’?tt o PI KA adjuvant can be

ascertai ned by standard studi es invol ving observations

of antibody titers and other imunogenic responses in
Theeobsoyed podifeatidmefentibpdiesin beibbetidmsmm dempagtratesihairthe PIKA
i,nterest the.invention provides for I ! ' .
SRS AR AP Ba e RiofolR LAY BRIAS 16 e
weae Chtirervebewrhtihe saicie off Pl (5 al Ning@ivbgesicacdibpasition (see
anti?en, a ani mal _antigen a(glant antigen, one or
Ersrplesgehtls2.flrb h S, il @c34 0isl @gent s from any vi rus,

bacteria including mycobacterium fungus or parasite,

cancer antigen, allergenic agents and other antigens,
BeCPIKaS ddfuvastesttlangssnfe danioinsrasponsdirs e dmets wha) cbmbined with a
certain enbodinments, the antigens y be derived from
iRl AUER (FETed: bhiic dAndil pPPRRi<aniEge dExapple 1.3

- drldS: RE LAt abti¥& R 1af 1o, 1having 7peen killed, or
%ﬁZEtgvaﬁe%% ég t@%ﬁ%gtgd, or attenuatZd, or
transfornmed into a nonreverting form or detoxified,

r mutated in ntaoxic torm ar filtered or.. -
R rienlad Feape P hecpR AL Siaaip o e b i o Rigyio both fimit
AnRirak- RHcAR GirtRhdA R KR, ARlios e rddate Eeaidt! &F sythptoths 8f a disease
antigen, a bacterial antigen, a fungal antigen,

thiv @l resmlt Frgeninfestion by rpagimgege Y ABICRIR @anof Besiei) used as an
e e &S0 hng) DB G 3 i) Bcarco

@b hgeasivay @oNviddred BEffidienntd frevidetproRejork it afattuabinfluenza
can be used to inactivate an anti gen and can

ingicione Tha pdipn PAPELS to SFAXKER Bofurhgronbanagth rablé gmmpipe response
a:.SEEé?I{Iu%?eSttffa%e?u&h ﬂ{@ﬁgﬁgé o?fbér;@ﬁgim %%kﬂlgs E{fL—Q,ntINQSn 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 H5N1 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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exanpl e, use of photoreactive conpounds; oxidizing
agents; irradiation (e.g., UV WO 2007/081287
wean/882806/ 000176 29 irradiation; y-irradi at PON$G2006/000176
conbi nations of riboflavin and UV irradiation;
sol vent- detergent treatnent (e.g., treatnent with
organi c solvent tri-Nbutyl- % osphate with a
detergent such as Tween 80); polyethyl ene
PI{ & Luntrgent corpmteqnwsaﬁ% CE (Ch@a@redtmﬂa@n%ﬁ At ?/ OéﬁcPOFlml group of

H.t { | d t
?r%cgﬁeﬁ @Q I\)E?rrﬁny?xg Egl I(ﬁé% %ﬁg roéla t1‘1|E5r Qﬁﬁﬁéﬁoﬁrwnh the
PIK RANABEA cdﬂlpcksltibﬂmt hyl net hyl ene bl ue (DI\/I\/B) and

visible light; treatment with S-59, a psoral en
derivative and UVA illumnation; and the like. In a

1y LAl ' :

I &&agt%a g%ﬁg%@ggg ,géynsﬂnggeﬁgg Hlng pelfid g@ﬁgémg gﬁoe@mesg%e PIKA

a&jymhﬂ’tﬁBaB)/c miicemayrebehalibigeiineith bystraipaotswidd ratncsovmlm@xtample 4).
genet.i cs, e ot herw se manuf act d

PRst mf%c&lpaﬁhfy T S A iR Jefifiaged with a regime of

ttr%é A aiLSI Wf'?ir @iffefent %1@9 98Bcin&0! YiBE @umealafhtté @€nhe @Ml;b ®f mice

om natural sources using standard nethod
infculatdsl pritht mcnmquatlbn adt dnoinakimcaed purified hamster kidney 0611 rabies

oot SR bl et Sl S o O RBORF R of ice

aﬁﬁl‘ﬁh%ﬁ:dl \’Vﬁl’t‘ I Chanfsbir QidRic) BeB Hﬁlﬁﬁe@ trfbids ar&igéﬁ vANCh Slu@N adjuvant
chr omat ogr aphy, gel electrophore3|s (i ncludin

vowel Wione Blrt aiheg@lrdegTé@]P rod phiseeadnainistered di’lﬁb%sﬁl Sarafi-Aventis®
g%ﬁoéP pﬁerr? I%'glgin%g Y C]%Hes Qh&c‘l’rﬁq}?ﬂr OMQQJ{%I'MQOW

SOl

phase peptide 20 synthesis technlques mhere such
techni ques are known to those of skill in the art ﬁee
In om elirthqm detmastration o b ggprergs péphe JRUA cadivemtofxample 7

A Aw enh
e e e
thé pratuctiviatof dpecifiotpGi C(Tabﬂlet% Figuae $6) iand pinars esigoficratly IgG2a

r.ow n ept e.chain. \\ll- bl i shed reconhi. t .
eth %@ t&tgﬁ lﬁénm 6%16‘ %[glp capgaﬂe{l %@pn%? Eservatlon 18
t QLlM@PEﬁﬂéﬁées SHfehh @@ﬁ@&%uh@FeJS]%e iR PhrtRGRr AAth1 biased immune
Imted to, for exg an expression construct
respopse. Si Nng a nucleotlde sequence encodi ng a
pol ypeptide is introduced into an appropriate host
cell (e.g., a eukaryotic host cell grown as a
HNY ¢&hted| Rbe@bhtt JExathpld 7? Viid pres€fk| ofCPIKLAIR, vabeifie foﬁnulatlons
yeast cell, an insect cell, a mammalian cell, etc. 2
comppisiigdiBed Gctype piw (easghowg e wrhange the prodpeianep] in erferon-v by
| ture n f
sgg cytca%%gt?gl egﬁ%lglre?(a}?SQFQ { ?dg oﬁg}?& o’fr"]l'ggre:%ﬁlt Iagl’ﬁantrates that

MK RidicdsS ED8HUCRY ibyniinkgesporsa(liablal 28yFigmdi3f7).ed host
cell. WO 2007/081287 PCT/ S&G2006/ 000176

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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30 I'n sone enbodi nents, the antigen is a purified
antigen, e.g., fromabout 25%to 50% pure, from about

WG oMy hg128bout 75% pure, from about 75% to abouPCBSG2006/000176

pure, from about 85%to about 90% pure, from about
90% t o about 95% pure, fron1290ut 95% to 5 about 98%
pure, from about 98%to about*'99% pure, or greater
than 99% pure. The antigen may be acel lular, capsular,
1 ne, replicon, vectored,
m cr oencapsul at ed, nonoval ent, bivalent or
mul tival ent. 10 The pol ynucl eoti de adj uvant
e enfaahert ébodimeht) @ sﬂbjéSﬁﬁimﬁrmgemibioompoalnoﬂ lis urther defined by the
utilized to _enhance f.he |ggy res onse .agai nst

rglatiy geresense ofthedd gy adineny, cefigens whesg hspresence is
RuRY AL &S op B?é ok tﬁ’lﬁoée -Eﬁgra%tﬁﬁ ity 'Eoﬁ&%ﬁﬁtlon volume,

vacci nes co antigen can be elfher "naked"
nmnmmanMhmdbsnramdekkwgnyﬁsydnenl such as |i posones.

15 In one aspect of particular interest a subject

I mmunogeni ¢ conposition nay be defined by the

Be! BtddoNeboBlch@ENaOsuBRbtl dRiRuddiRhical SuifRBioNN comprises a
conbi nation with the Pl adj uvant. More

mopeiciiotidd hgjuvaieopiesitinn andlae Antigam @rwngéessWh@ﬁe the presence of

0 0si t.i n an net hod of ~us
R BT ol o AR b St a wohs BF olle b HRFeolfi€ i€in a ratio of
TeaaBiD€fo WODD, F 1¥ds'tBan RIS OGN Bf 1886 €281 INtoeR0ONBF &Eslthan 1 to 700, of
anti gens include but are not limted to anti gens

lgwsethesr 1119580091 lesrcthen d (je 440, déé@% tb@ul itQ) 3%mfé68f th%@nt@ 200, of
I h ispe I S

s 3 BSOS S 00 Yeh RGP B PR, ot

then t@nmboﬁoﬂ do 14oPgrestavthin dae 1 5okdatepthlad 5 to 1, of greater than

ar enavi ruses ﬁpy virus 7 Lgssa Vi rus *,assa

L%/thdtfygrp%terc%m nent, ifigrsater than J AR dy of greater than 200 to 1, of
%E—ﬁ’ %ﬁgg? g%giéf MehddS idh 96856 1 V6 %%Qty B842B6 to 1, of greater than

76 31 "9 Astroviridae 10 MamastroOvirus
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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11 Human astrovirus Gastroenteritis 12 Bunyaviridae
13 Hantavirus 14 Hantaan virus Korean henorrhagic

w0 ea0e081285 Nai rovirus 16 Crinean- Congo henor r hegi/8G2006/000176
fever virus Henorrhagic Fevers 17 Othobunyavirus 18
California encephalitis viru 8La Crosse Encephalitis
19 Phl ebovirus 20 Rift Vall ef?’ fever virus Rift Valley
g%\éer 21 Calicjviridae 22 Norovirus 23, Norwal k virus .
thpm P orag, 15 2eorethan 17 migads morethay v mgs ispgorssihgnd .6 mg, is more
thad U3 IQ%,%' B REUS 0 El;g ﬁ% BeERH £56GEDM ot fal{ 34, is more than
group 28 Japanese encephalitis virus Japanese
Fhmepkinhart itlean2Dmg; is thongi thare fi ogg hsiotd thaw ibrmg, iStmork thans7 mg, is
ence ha%itis di sease . 30 West Nfill e ?Si rus West Ni lfﬁ; .
Tpre JBAy P G MOT B By Fomareclbam AP i ds POe gy e is more

thint 50 R RenSRERRN b & is RdrdBlah Y rhgver virus group
Yel | ow Tever 33 Hepacivirus 34 Hepatitis C virus

Hepatitis C 35 Hepatitis Gvirus Hepatitis G 36

iridae.37.Orth i 8 Hepat it .
S BRRR B B MAIGEOIRY P LR RS lpgnt cambe
docerfhdde B standaide st diekiaReyliingSokérvaama of iagtiBodkt kitkis and other

Hepatitis E -43 Herpesviridae
Immunogenic responses in the host.

Antigens

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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44 Al phaher pesvirinae 45 Sinplexvirus 46

Cercopi thecine herpesvirus | B Virus Infection 47
wolovans 28T pesvirus 1 Herpes sinplex type 1 48PETI8&I006/000176

her pesvirus 2 Herpes sinplex type 2 49 Varicellovirus

50 Human herpesvirus 3 (Variéglla zoster virus)

Chi cken pox, Shingels 51 Betéherpesvirinae 52

_Cytonegal ovirus 53 Human herpesvirus 5 Cytonmegal ovirus
intadiaon\0-odiatioe) 2 ernrgatiasy o sibotlaringand UV sigradiation; - solvent-

0seol ovi.ru H her pesvi I :
RERERL iRy vy MBI Al SBRE RER b PRUTPte with 2
dbierasho Gaylpt3V Twesn FD);HpoBetHyisnpeglytslu sredinfepit pasteubaation (heat
virus Infection_ 60 Rhadinovirus 61 Human herpesvi.rus .
trgatppenble end downpi JFraacats ailkdsengamefic Jisatment gvitly pepsin or trypsin;
=i V| e l.a. Vi di

e e O D D o ER A S oy S PRSIy ene. blue
(PMMBY xandi wisitde 16ft;Paesmerbwiith 15259, 6 Psbiabdnpdetivative 74nd UVA
JHendr a yiras ndra virus disease 71 Morbillivirus 72
ilrawpden;and the sles 73 Respirovirus 74 Human

par ai nfl uenza virus 1 Human parai nfl uenza virus

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, liquid
chromatography (e.g., high performance liquid chromatography, fast protein liquid
chromatography, etc.), size exclusion chromatography, gel electrophoresis (including
one-dimensional gel electrophoresis, two-dimensional gel electrophoresis), affinity
chromatography, or other purification technique. One may employ solid phase peptide
synthesis techniques, where such techniques are known to those of skill in the art. See
Jones, The Chemical Synthesis of Peptides (Clarendon Press, Oxford)(1994).

Generally, in such methods a peptide is produced through the sequential additional of
activated monomeric units to a solid phase bound growing peptide chain. Well-
_established recombinant DNA techniques can be employed for production of
polypeptides, such methods include, but are not limited to, for example, 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.



75 Human parai nfl uenza virus 3 Human parai nfl uenza

virus 76 Rubul avirus 77 Human parai nfluenza virus 2
woleeas 8T ai nf |l uenza virus 78 Human par ai nf | UBCIZ&G2006/000176

virus 4 Human parainfluenza virus 79 Munps virus

Munps 80 Pneunoviri nae Ng apneunovi rus 82 Human

nmet apneunovi rus Human netapn nmovirus 83 Pneunovi rus

Human resprratory syncytial 84 Human respiratory

syncytial virus di sease 85 Rhabdoviri dae

hbésn%‘ \éhlrbgalﬁe%ts é%a%(l) nd 5 ﬁ@g fﬁ@e@% %! ﬁiQﬁﬁ' afb%ll@%‘%%o 50%

ronavir i naV| olp 2 speci es
plieBdnC @i S04 ts akait (m%/ pﬁm fro8B alBART 580 t® nbmit r&5§/o pure from
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3 0
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( and-nout h di sease
virus 100 Enterovirus 101 Human enterovrrus A 102

THRY RGP O LR ENE BP0 TORTarCBHE oF BT Rs TEetored

microencapsulated, monovalent, bivalent or multlvalent.

10  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.

15  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
20 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

Adenoviridae

Mastadenovirus

Human adenovirus Ato F Common cold

Arenaviridae

Old world arenaviruses

Ippy virus

N o o B ] N -

Lassa virus Lassa fever

Lymphocytic choriomeningitis

8 Lymphocytic choriomeningitis virus disease




105 Enterovirus Human enterovirus

106 Hunan

coxsacki evirus Human coxsacki evirus 107 Human
we@ewowsnes Human echovirus 108 Human ent er ovi rRGI/SGH08000176

Human coxsacki evirus Human coxsacki evirus 110 Human

enterovirus D 111 Human enterovirus Human enterovirus

112 Poliovirus 113 Human pol iPovirus Polio 114 Human

enterovirus sp Human enterovirus 115 unclassified

Ent pPEUIses 116 Human enterovirus sp. Hufman

&ht Br oWareaRioiP17 Hepat ovirus 118 Hepatitis| A virus

Hepat it i sHumangsyodiis 119 Par echovi rus 120 Hup§gstroenteritis

par eshgvidals Human parechovirus 121 Human

par ,Cnﬂéﬁtavlﬁés IZZ RninoviTus (conmon cold viruses) 123

*111';;::' S HEéHféxrx Vs A :2; Hamam T i IIUXI rus CoTTRaNn FeRbAagic fover

i’ﬂ%“la‘s&#eﬁa’_gmm i o rus
mon_cof @ 9%° e PREI/REVI i dae 130 Infl (RIS

181] 1 nfQYULHYH™A virus |nfluenza 132 |nfluenzavirus B

183 | nf | ueaifraia @csphaitigyus nf | uenza 134 | nf | uekRAARstegPhelts

185| | nfRhgeriza C virus I nfluenza 136 Paranyxoviri dae

33 /] Par angixondy fievdn @@s 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 St. Louis encephalitis virus St. Louis encephalitis disease

30 West Nile virus West Nile virus disease

31 tick-borne encephalitis virus group Tick-borne encephalitis

32 Yellow fever virus group Yellow 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 E virus Hepatitis E

43 | Herpesviridae "~ -

44 Alphaherpesvirinae

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

53 Human herpesvirus 5 Cytomegalovirus (CMV)




138 Heni pavirus 139 Hendra virus Hendra virus

140

Papi | | omaviri dae 141 Al phapapil |l omavi rus 142 Human
w@apriosesavi rus Human papil | onmavi rus WO 2007/ OBAR8G2006/000176
PCT/ S&2006/ 000176 34 143 Betapapil |l omavirus 144

Human papi |l | omavi rus Human p
Gammapapi | | omavi rus 146 Hunma

Nnani

Il |l anavi riic

145

raTﬁl I 1 omavi rus
papi | | omavi rus Human

RAPIrHemRLE G - 47 MipapH--oravirus—148Human——
papill onavirus Human apillaomavirus 149 unclassified
2pil | | omayi PTILEP S SHunan papi | | omavirus { YPE Human

58pil | | omavi FEEen hemsevidar vovi ri dae 152 Par voyHePesae 153

Bf yt hr o%dmmaherrestifide Hupan par vovi rus 155 uncl assi fi ed

B8y hr ovi bymghodrip6viddui man erythrovirus Human éerythrovirus

o 7 | POl yOFTB.Vilmliah ﬂe&ﬁsv;hb&i Pot yorraV| rus PIr O0gr €% 8hs\el-Barr virus Infection
reprt T f ULdRhad,Heams JE€ ot yOmaviTus Feukencephat-opathy—166
Ry i’i dae ;mng‘éﬁtégv@@oxv: FHRae—162-OrthopayyiFus—163
Monlkay \/i rus- Monkev nox 164 Variola vitus Snal poX
P35 ?596 ePa""aﬁ‘ap 166 _Rotavirus 167 Rofavirus|A Diarrhea

63 Filoviridae

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 Measles 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 parainfiuenza virus 4 Human parainfluenza virus
79 Mumps virus Mumps

80 Pneumovirinae

81 Metapneumovirus

82 Human metapneumovirus Human metapneumovirus
83 Pneumovirus

Human respiratory  syncytial

84 Human respiratory syncytial virus disease

85 Rhabdoviridae

86 Lyssavirus

87 Rabies virus Rabies-

88 Nidovirales

89 Coronaviridae

20 Coronavirus

91 Group 2 species

92 Human coronavirus Coronovirus

93 SARS coronavirus SARS

94 Torovirus

95 Human torovirus Torovirus disease

96 Picornaviridae

97 Aphthovirus




168 Rotavirus B Diarrhea 169 Rotavirus C D arrhea

170 Retroviridae 171 Othoretrovirinae
w®edorasesT ovirus 173 Primate T-1ynphotropi ¢ viPCESG2005/400176

17

2

Human T-1ynphotropic virus 1 Human T-| ynphotropic

virus 175 Primate T-I1ynphotr gpi c virus 2 -176 - Human

T--1lynphotropic virus 2 Human? T- | ynphot r opi c Vi rus

177 Primate T-lynphotropic virus 3 178 H

% 1 Unphof#BpPE=%"*8s 2 Hunan T-1 ynphotropik virus 179

$%ent i vi r us FrEO-PPMEEE SNt i vi rus gr oup 18[1FORiFRRAPUh disease virus

1% munokhtefovis ency virus type 1 and type 2 HV 182

tmc| assi Hiredeketinon i ri dae 183 Al ds- associ af ed
f@ErfoviTus lmmatdumwmaogenous et r ovi r USEBumad@ksackievirus

F@opvi T dae 338 AddvaeT TUs WO 2007/ 081287 | Human enterovirus

T SE200800%Ga: 5 3o 187 EEEvY—~conptex—18p—FEastern

gL-he—ehcep sterneguihne-e phab-t-5

4% 9| SEV (‘nnnl (gt)e{o 180 chi kungunya vir r:q Chi k lﬁ“r'a’ﬁ%??gem"”s

fBvbr 191 VEERPEBIASINYS 102 Venezuel an equl [N coxsackievius

&ckbphal i ti s g ¥nezuel an equi ne enceph2i"Pt fo&oving 93

WEEV conpirerendruy/@st ern equi ne encephal onyelitis

voor IS~ VST er muegusxseekis®ine ephaal 1t1 S 195 RupHuwrian ¢pgsad@Gus

MA0ET T a VilhaHontdrakeED | a, eriman veaselrs Ivore

sRept ficalty ptieapnmsent T nventTonprovi deRunlRinetius
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113 Human pohovnrus J olio

114 Human enterovirus sp. Human enterovirus

115 unclassified Enteroviruses

116 Human enterovirus sp. Human enterovirus

117 Hepatovirus

118 Hepatitis 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

125 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 Influenza

134 Influenzavirus C

135 Influenza C virus influenza

136 Paramyxoviridae

137 Paramyxovirinae

138 Henipavirus

139 Hendra virus Hendra virus

140 | Papillomaviridae

141 Alphapapiltomavirus

142 Human papillomavirus Human papillomavirus
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pat hogens and di seases Bacteri al
1 Actinobacteria 2 Acti nobacteria

3

Acidi MJ‘ obj cteridae 5 Actinonycetales
“ohr ynsBaR YR "Weae 7 Corynebacteriaceae |8

r Ynebackwrn eepomainesor ynebact er i um di pt her i Hegman papillomavirus
DFSpht hefamgaradiPmaisysi nobact eri dae 11 Acti nomycetal es 12
@ Y nebacteran reeipeavirds3 Mycobact eri aceae 14 | Human papillomavirus
WC )DaCML@ﬁdilluﬁﬁ}./iﬂJb Ivyconact erium abscessus I\/ﬂ;CODaCF erirum
S TESSUSHInak @gmolmamfus 16 IvyLUUdL,l erTunraviu HUrRE Bepfomavirus
e pbactetttinsa H@gm;gs trfect-on—17+Mreobacterium
higpiae—Leprosyihnsen o Di seaseMucobacterlum s
tuberculosis H? R Acteriumtubercul 0si$ "hapggll én
19 NE¥8YHFhdeae 20 Nocardia 21 Nocardia asteroides
RFcar di 'G&PEI"e22 Nocardi a farcinica Nocardi ¢sis 23
Nefcar di a Roveviljocar di osi s WD 2007/ 081287

PET| SG&2006/ BBRAk6vini36 24 Nocardi a transval énsi s

MEEC Ar di 0S1 S unckBirdNEeAotia DT asi 11 ensi s Nocan di 051 s 20
hggcardiraps euqi-fdriﬂ’dn‘éﬁﬁio\;‘irﬁ's' IsTs—Nocardiosts Human erythrovirus
157 | Polyomaviridae

158 Polyomavirus

Progressive multifocal

159 JC polyomavirus leukencephalopathy
160 Poxviridae

161 Chordopoxvirinae

162 Orthopoxvirus

163 Monkeypox virus Monkey pox

164 Variola virus Smallpox

165 | Reoviridae

166 Rotavirus

167 Rotavirus A Diarrhea

168 Rotavirus B Diarrhea

169 Rotavirus C Diarrhea

170 | Retroviridae

171 Orthoretrovirinae

172 Deltaretrovirus

173 Primate T-lymphotropic virus 1

174 Human T-lymphotropic virus 1 Human T-lymphotropic virus
175 Primate T-lymphotropic virus 2

| 476 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
179 Lentivirus

180 Primate lentivirus group

181 Human immunodeficiency virus type 1 and type 2 HIV

182 unclassified Retroviridae

183 Aids-associated retrovirus

184 Human endogenous retroviruses

185 | Togaviridae

186 Alphavirus




27 28 Chl anydi aeNerrucom crobia group 29 Chlanydi ae

30 Chl anydi ae (cl ass)
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31 Chl anydi al es

32

33 Chl anydi a 34 Chl anydi a t r achOns6G626/000176

Chl anydia 35 Chl anydi a pneunoni ae Pneunonia 36

Psi tt acosi
and C

Chl anydi a psittaci
serovars A, 37 B, Ba,

? Chl anydi a trachomati s,
13 achoma 38 Chl anmydophil a

pne lmnl@%ﬁnewom_HQ_ELr_m_z;uLes—(Q—am posi-tive
gac eria) Z0°ER& [ 1i 41 Bacillales 42 Batillaceae
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é??t nraci SPTMax 46 Listeriaceae 47 Listeria 48
ost er i a mehibowhegenes Listeriosis 49 Chikungunya fever
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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 pathogens and diseases

Bacterial Taxonomy Disease

1 Actinobacteria

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

3 Acidimicrobidae

4 Actinobacteridae

5 Actinomycetales

6 Corynebacterineae

7 Corynebacteriaceae

8 Corynebacterium

9 Corynebacterium diptheriae Diphtheria

10 Actinobacteridae

11 Actinomycetales

12 Corynebacterineae

13 Mycobacteriaceae

14 ‘Mycobacterium

15 Mycobacterium abscessus Mycobacterium abscessus infection

16 Mycobacterium avium complex Mycobacterium abscessus infection

17 Mycobacterium leprae Leprosy/Hansen's Disease
Mycobacterium tuberculosis

18 Mycobacterium tuberculosis Infection

19 Nocardiadeae

20 Nocardia

21 Nocardia asteroides Nocardiosis

22 Nocardia farcinica Nocardiosis

23 Nocardia nova Nocardiosis




57 Group A streptococcus Scarlet Fever 58 G oup B

streptococcus Meningitis
wopmwanensa 60 Costridia 61 Costridiales
Cl ostri daceae

59 Streptococcus pneunoni ae

62PCT/SG2006/000176

63 Costridium64 Costridiumbotulinum

Botulism 65 Costridiumdifficile D arrhea WD
2007/ 081287 PCT/ SG2006/ 000178° 37 66 C ostri di um

tetani Tetanus Disease 67 Mllicutes 68
¥y dopl asmat al es 69 RiFEBSI"E i aceae 70| M 8B asm 71
¥y dopl asma pneunoni A°kiFE6ptasER pneunoni ab°FHtEct i on
72 |Pr ot eobact eri a ( plteleesebiabresiiensin and r eNgerfiepss) 73
& phapr ot eobacteria 74 Rhizobiales (rhizobacteria)
7D | BRESGERlchasmata gdp Bar tonel ta 77 Bart pnell a
hetrset m?; ScratchDBrsease 78 Brucettaceas 79
Br yeelHa-Brueellosts—80-81+Ri-eckettstales
rilckett gwéww e e 83 Ana‘“! asra—Ryphus
evers 84 PEEhi a Typhus Fevers 85 Rickettsi ;;’;;p
¥6 |Ri ckettsi €XE™SP* i enti a
33 Chlamydia
34 Chlamydia trachomatis Chlamydia
35 Chlamydia pneumoniae Pneumonia
36 Chlamydia psittaci Psittacosis
Chlamydia trachomatis, serovars A,
37 B,Ba,and C Trachoma
38 Chlamydophila pneumoniae Pneumonia
39 Firmicutes (Gram-positive bacteria)
40 Bacilli
41 Bacillales
42 Bacillaceae
43 Bacilius
44 Bacillus cereus group
45 Bacillus anthracis Anthrax
46 Listeriaceae
47 Listeria
48 Listeria monocvtogenes Listeriosis
49 Staphylococcaceae
50 Staphylococcus
51 Staphylococcus aureus Toxic Shock Syndrome
Methicillin Resistant
52 Staphylococcus aureus Staphylococcus aureus (MRSA)
Staphylococcus
53 Staphylococcus aureus VISA and VRSA aureus(VISA/VRSA) Infections
54 Lactobacillales
55-- - Streptococcaceae
56 Streptococcus Streptococcal Diseases
57 Group A streptococcus Scarlet Fever
58 Group B streptococcus Meningitis
59 Streptococcus pneumoniae Pneumonia
60 Clostridia
61 Clostridiales
62 Clostridaceae
63 Clostridium
64 Clostridium botulinum Botulism
65 Clostridium difficile Diarrhea




88 Orientia tsutsuganmushi Typhus Fevers 89 Rickettsia

90 Spotted fever group 91 Rickettsia rickettsii
woR@kes8T a rickettsii Infection 92 RickettsiBCT/SG2006/000176

prowazekii Typhus Fevers 93 Rickettsia typhi Typhus

Fevers 94 95 Betaproteobacteria 96 Burkhol derial es

97 Al cal i genaceae 98 Bordet fla 99 Bordetella

ertussis Pertussis 100 Burkhol deriacea

o 101
utkhol deria 102 CEIF¥RGPYeri a cepacia coMf&X T3
Bur khoVdierssa cepaci a Burkhol deria cepaci & I nfection
8804 Bur k Nglorkemitzespseudomal | ei Mel i oi dosi § 105
ddei|Sser1 al escopidsibtadlel Sseri aceae 107 Nel §seria 108
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83 Anaplasma Typhus Fevers
84 Ehrlichia Typhus Fevers
85 Rickettsiaceae
86 Rickettsieae
87 Orientia
88 Orientia tsutsugamushi Typhus Fevers
89 Ricketisia
90 Spotted fever group
91 Rickettsia rickettsii Rickettsia rickettsii Infection
92 Rickettsia prowazekii Typhus Fevers
93 Rickettsia typhi Typhus Fevers
94
95 Betaproteobacteria
96 Burkholderiales
97 Alcaligenaceae
98 Bordetella
99 Bordetella pertussis Pertussis
100 Burkholderiaceae - - B
101 Burkholderia
102 Burkholderia cepacia complex
103 Burkholderia cepacia Burkholderia cepacia Infection
104 Burkholderia pseudomallei Melioidosis
105 Neisseriales
106 Neisseriaceae
107 Neisseria
108 Neisseria gonorrhoeae Gonorrhea
109 Neisseria meningitidis, meningococcus Meningitis
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129 Shigella sonnei Shigellosis
130 Yersinia Yersiniosis
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133 Coxiellaceae
134 Coxiella
135 Coxiella burnetii Q Fever
136 Legionellaceae
137 Legionella
138 Legionella pneumophila Legionellosis/Legionnaire's Disease
139 Legionella pneumophila Pontiac Fever
140 Pasteurellales
141 Pasteurellaceae
142 Haemophilus
143 Haemophilus ducreyi Haemophilus ducreyi Infection
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145 Pseudomonadales
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147 Pseudomonas
148 Pseudomonas aeruginosa group
149 Pseudomonas aeruginosa Pseudomonas aeruginosa infection
150 Moraxellaceae
151 Acinobacter Acinetobacter Infection
152 Thiotrichales
153 Francisellaceae
154 Francisella
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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
6 “mitosporic Trichocomaceae =~ B o

7 Aspergillus Aspergillosis
8 Onygenales

9 Ajellomycetaceae

10 Ajellomyces

11 Ajellomyces capsulatus

12 Histoplasma capsulatum Histoplasmosis
13 Blastomycoides dermatitidis Blastomycosis
14 Arthodermataceae Ringworm

15 mitosporic Onygenales

16 Coccidiodes
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Sporothrix schenckii Sporotrichosis
26 Pneumocystidomycetes
27 Pneumocystidales
28 Pneumocystidaceae
29 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
39 Heterobasidiomycetes
40 Tremellomycetidae
41 Tremellales
42 Tremellaceae
43 Filobasidiella
44 Filobasidiella neoformans
45 Cryptococcus neoformans Cryptococcosis
46 | Metoza
47 Eumetazoa
48 Bilareria
49 Acoelomata
| 50 - " Platyheiminthes - -
51 Trematoda
52 Digenae
53 Strigeidida
54 Schistosomatidea
55 Schistosoma
56 Schistosoma haematobium Schistosomiasis
57 Schistosoma japonicum Schistosomiasis
58 Schistosoma mansoni Schistosomiasis
59 Pseudocoelomata
60 Nematoda
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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 parasitic antigen, wherein exemplary antigens include but are not limited

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

Table 4: Parasitic pathogens and diseases

Parasite Taxonomy Disease

Phylum Sarcomastigophora (the protozoa)

Subphylum Mastigophora (the flagellates)

Class Zoomastigophorea

Order Trichomonadida

, . Dientamoeba fragilis
Dientamoeba fragilis

Infection
Order Diplomonadida
Giardia lamblia (giardiasis) Giardia intestinalis Giardiasis/Giardia
Infection
Order Kinetoplastida
Leishmania Kala-Azar
Trypanosoma cruzi Chagas Disease
African

Trypanosoma brucei L
Trypanosomiasis

Subphylum Sarcodina (the amoebae)

Superclass Rhizopoda

Class Lobosea
Order Amoebida

Entamoeba histolytica Amebiasis

Phylum Apicomplexa

Class Sporozoea

Subclass Coccidia

Order Eucoccidiorida

Suborder Eimeriorina

Family Eimeriina

Isospora belli Isospora Infection

Family Sarcocystidae

Toxoplasma gondii (foxoplasmosis) Toxoplasmosis
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Subclass Digenea (the digenetic trematodes)

Order Echinostomatiformes

Family Fasciolidea

Fasciola hepatica

Fascioliasis

Fasciolopsis buski

Fasciolopsiasis

Order Strigeiformes

Family Schistosomatidae

S.
S.

Schistosoma mansoni,
haematobium, and

japonicum

Schistosomiasis

Order Opisthorchiformes

Family Opisthorchiidae

Clonorchis sinensis

Clonorchis infection

Family Heterophyidae

Heterophyes heterophyes

Heterophyes Infection

Order Plagiorchiformes

Suborder Plagiorchiata

Family Dicrocoeliidae

Platynostomum sp.

Malaria

Suborder Troglotremata

Family Troglotrematidae

-~Paragonimus -

--|-Paragonimiasis

Class Cestoidea

Subclass Eucestoda (the tapeworms)

Order Cyclophyllidea

Dipylidium caninum

Dipylidium Infection

Echinoccus multiloclaris

Alveolar Hydatid

Disease

Hymenolepis nana

Hymenolepiasis

Taenia saginata

Taeniasis, Cysticerosis

Order Proteocephalata

Opisthorchis viverrini

Opisthorchis infection




Fam |y Einmeriina |Isospora belli |sospora |Infection

Fam |y Sarcocysti dae Toxopl asma gondii (toxopl asnosi s)
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Fam |y Cryptosporidiidae Cryptosporidi um parvum

(cryptosporidosis) Cryptosporjdiosis
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Trichuris trichiura Trichuriasis
Class Rhabditae
Order Rhabditidae

Strongyloides stercoralis

Strongyloidiasis

Order Strongylida

Family Ancylostomidae

Ancylostoma duodenale

Hookworm Infection

Angiostrongylus cantonensis

Angiostrongyliasis

Order Ascaridida
Ascaris Ascaris Infection
Roundworm  Infection,
Toxocara canis, T. cati .
Intestinal
Baylisascaris Baylisascaris Infection
Anisakis simplex and o
m Anisakiasis
Pseudoterranova decipiens
Order Oxyurida
Enterobius vermicularis Pinworm Infection
Order Spirurida
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
Subphylum Chelicerata
Class Arachnida
Order Acari
Suborder Astigmata
Sarcoptes scabiei Scabies
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Fam | y Het erophyi dae Het erophyes heterophyes
Het er ophyes Infection Oder Pl agiorchifornes Suborder
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Mal aria Suborder Troglotremata Fam |y

Trogl otremati dae - - Paragoni -Paragonimasis d ass
Cest oi dea Subcl ass Eucestoda (the tapeworns) O der
Cycl ophyl I'i dea Di pylidi um cani num Di pylidium Infection
Echi noccus nultiloclaris A veolar Hydatid Disease

1HY 4eRQLeRi smBedmehl MRROLRRLAS ifvenfige NhdvRRY! RAL 8n immunogenic
Taeniasis, Cysticerosis O der Proteocephalata

mmncmdsmcthpér of nee, Gphare Hbe ommmnbgémctqomovmon comprises a

I%%g{ é‘gs 12%1(?5? 006 1%%3% lgfﬂ‘rg lag?rg I) or vaccine where the source

da ﬁB}é!nhg&PbP Khdébifle isrﬁe@ﬁbd FFdom Bh)r‘)kdﬁﬁcé@ W%&@P&té th®ithogen from a
roundwor ms) Cl ass Aphasm da (=Enoplea) Ode

hmmaélhqrrmawhrmysm?ﬂsun%wm&eplw amlaaISafungl, insects, food, drugs,
hjLi n ﬁglllarlalnfectlon Fam | y
r# C &éﬁlelfe? 13 chinella Trichinellosis/Trichinosis

Fam |y Tri churl dae Trichuris trichiura Trichuriasis

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

isocyanates (such as toluene diisocyanate)); occupational allergens such as flour (e.g.,

‘allergens causing Baker's asthma), castor bean, coffee bean, and industrial chemicals

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

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

peptides, polysaccharides, polysaccharide conjugates, peptide and non-peptide mimics
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Angi ostrongyliasis Order Asgﬁri di da Ascaris Ascaris
I nfection Roundworm I nfecti , Toxocara Canis, T.

cat! Intestinal  Bayli s?scari s Bayl i sascar :l.s. I nf ect j

ofiokaRFbaBemRad dher e asmell melscalspe Pidsolycolipids, and

| D Order Oxyurida Enterobius vermcularis
C%ISSﬁ r%@ ‘nfection Oder Spirurida Suborder Spirurina
Fam |y Onchocerci dae Onchocerca vol vul us '
Ex@npie ofspéaft Satufdlyaiiblkl adhplas) all3dgde dadladabutsare not limited to
Subor der Camal | ani na Fam |y Dracuncul.idae_. . .
proteipy spagHia fodBe Fllavirs gengises: Ganing ACHs g%hélé%)fs Dermatophagoides

P sigRate SUEh I Guss ShssihgespbRas Sanoros
affeaibfsliagmI Gliel ¢epatlaliGha psreAna adrnLdbum Qnuoitifloxgmy; Cryptomeria
(Cryptomeria japonica); Alternaria (Alternaria alternata); Alder; Alnus (Alnus
gultinoasa); Betula (Betula verrucosa); Quercus (Quercus alba); Olea (Olea europa);
Artemisia (Artemisia vulgaris); Plantago (e.g. Plantago lanceolata); Parietaria (e.g.
Parietaria officinalis or Parietaria judaica); Blattella (e.g. Blattella germanica); Apis
(e.g. Apis multifiorum); Cupressus (e.g. Cupressus sempervirens, Cupressus arizonica
and Cupressus macrocarpa); Juniperus (e.g. Juniperus sabinoides, Juniperus virginiana,
Juniperus communis and Juniperus ashei); Thuya (e.g. Thuya orientalis);
Chamaecyparis (e.g. Chamaecyparis obtusa); Periplaneta (e.g. Periplaneta americana);
Agropyron (e.g. Agropyron repens); Secale (e.g. Secale cereale); Triticum (e.g.
Triticum aestivum); Dactylis (e.g. Dactylis glomerata); Festuca (e.g. Festuca elatior);
Poa (e.g. Poapratensis or Poa compressa); Avena (e.g. Avena sativa); Holcus (e.g.
Holcus lanatus); Anthoxanthum (e.g. Anthoxanthum odoratum); Arrhenatherum (e.g.
Arrhenatherum elatius); Agrostis (e.g. Agrostis alba); Phleum (e.g. Phleum pratense);
Phalaris (e.g. Phalaris arundinacea); Paspalum (e.g. Paspalum notatum); Sorghum (e.g.

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

In a related embodiment, the present invention provides for a polynucleotide adjuvant
composition and method of use where the immunogenic 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.
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penicillins {ned conpounds; other antibiotics;
wholl2 prpt ei n@smeﬁhwmmwb@amib@ﬁwfa n), enzymes 20
(stygptoRimase); att drugs and thei 1 metapol 1 tes
capable pf adcting as inconplete antigens or h

i nl(v&t ri APre@fleni cal s and netabol i tes capabl e of acting
as hapte ﬂ@eaé‘t@ﬁﬁd@ronl ng as all ergens (e g., t he

aci-e=—anh HreHH-te—anhydrtde atred
16 U|§ “ifvelG ’t‘rm SRinal y )

the "isoc FGCh™ 32" ol uene dii socyanate)):
occdpati pnal | Aidl @argvens such as flour (e.g., allergens
cayspTy Bakel gk fis @gﬂgér, ERFERERic PEarT, —cof fee bean, and
i ndustrial chenica 25 described above; flea
al | 4P gens; an %erﬁﬂ%ﬁ“’ﬁ?ro?é?trr?g‘tqsf‘f‘%on human ani nal s.
Al I'eo gens T nictaisteCanser ar e not Timted to cells, cell
extaets pr 2 ept i uco, pcpt i dco,
pol egacc parid SOPH%F%aé‘é%rhan de conjugates, peptide
and2fon- pept | @albladder&antd 2007/ 081287
PCFL$&20061 00Gf€andy Of pofysacciartdes and other
nolecules  small molecules lipids glycolipids, and
cal %hyd'at elsPancreatic Cancer — - S

25 Rectal Cancer

26 Small Intestine Cancer

27 Stomach (Gastric) Cancer

28 Endocrine

29 Adrenocortical Carcinoma

30 Carcinoid Tumor, Gastrointestinal

31 Islet Cell Carcinoma (Endocrine Pancreas)

32 Parathyroid Cancer




Exanpl es of specific natural, animl and pl ant

all ergens include but are not limted to proteins
wap@ciogi2ze7 t o t he foll owi ng genuses: Cani ne ( CaPtBSG2006/000176

famliaris); Dermatophagoides 5 (e.g

Der mat ophagoi des farinae); Fel| s (Fel i s donesticus);

Anbrosi a (Anbrosi a arteniisfdlia Lolium (e.g. Lolium
perenne or Inllummllflflnrurﬁ Qr\/nfnmcrnn

(O $bt oner i d FPEPBHICYOMA| t ernaria (Alternaria
al f® natfa) ; Amthrydewrus (Al nus gul ti noasa) Bet ul a

(D""Ia \A-imS et eus \WCI\JUD alua) O-ea (Gca
35" uI"h W Cans I

europa):| Arit Sia tem sia vulgaris); Plantago
(el ¥ PI aﬁv'ago | anceol at a); Parietaria (e g. 10

Pafggtar diEHoRal InfaduiaPar i etaria j udai cayj,
Blattella ( _ ' : ' O '
mul $8 f | or um|; eéu‘gﬂ'%é%?s (e.g. Cupressus senpervirens,
CupBQESSUSGahitdmmaqa and Cupressus nacrocarpa);

Ju %’Jei’ tHS \ addé C'ar“ég' Hs—sabinot dCY J pPerus

Vi r gl ni aha, %unl rus communi s and Juni perus ashei);
Thudk (el g. |Tidnes (Reriab@eldCencer  Chanmecyparis (e. g.
Chappecypar 1Sl 857ty Ferf ptaneta (€. g. Periptaneta
anpricang); 115 Agropyron (e. g. Agropyron repens);
Setdde (b, g.|BetdPEBS eale): Triticum (e.g. Triticum
aest4 vun) ; Derdngl PéWls(éhngret&iCéry:bn $ragkmnmereﬁna) Festuca
(e "5 Fest Cu.l.e Poea \c 6~ Puapl atensts—or—Poa
coppressa) ; Avena sativa): Holcus (e.q.

Ho| é@&is | anat )e‘thral\ﬁamr(ant hum (e. g. Ant hoxant hum

Od oAt UTT ™ AN TR AET Jha Ctfier Shildhbbd ﬁ@rﬁ@‘ﬂﬁ] STl

el at Lus) grostis (e g Agrostis alba) eum (e g
Ph| %m prﬁ?’é‘hgé'} 20 Phalaris (e.g. Phalaris

ar lagll nagea)|; E)&?@&Bﬁhllﬂérrﬁ@eﬂﬁurﬁasr)al um not at um ;
Soghu Si-S-—ant—Brerus—{et-
Br pitus |nernnE)3trag?rﬁd§Ger gterélguné%odl ment, the present
i nyéhti op prioWvadesGeor Cell wiopnucl eot i de adj uvant

CO[TEPST t{ O ;IR B9kl UsE-Were the

i hunoge Lcclomosition r‘nrmrl ses _a P-| KA- nrh uvant
togé@her @resolagicaut oi mune antigen or vaccine. 25 In
a refated ememancethe present invention provides
f

Qi ti AN nd-—npt hod ~f HoA
o1 C I UTIl ullu ||BL ||Uu Ul UoS T,

\/\hé?g the in %%@gwamlangemom tion conprises the PlIKA
adj 6&ant | al on@eatﬁrllomig“mph@hiaSPme@: cancer antigen,

WhEERTTT EXETIG ¥, E[‘Hh‘e%@%nce“ nctude but—are not

Mmted 1o mlnpnq of _one or mre of the cancers

(Dm

r!]CaUTa(‘ ‘Caﬁder
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de§&%i befl i n ¥pHRRCGewn Colguwin7/ 081287

PCI66G20067 000afign LébﬁMaﬂ'g’shbht@o&nu@aOmerrs Cancer
Aand ™ canacaoc RAan 2 Eamanal o [Ea Il vy ~f
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Vaginal Cancer

62 Vulvar Cancer

63

64 Head and Neck

65 Hypopharyngeal Cancer
66 Laryngeal Cancer

67 Lip and Oral Cavity Cancer

68 Metastatic Squamous Neck Cancer with Occult Primary




3 Osteosarcoma 4 Brain 5 Brain Tunor 6 Brain Stem
Aioma 7 Cerebellar Astrocytoma 8 Cerebral

wa\sdorogsesoma/ Mal i gnant dioma 9 Ependynonma 10PCT/SG2006/000176
Medul | obl astona Supratentorial Primtive
Neur oect oder mal Tunors and Pi neobl astoma 12 Vi sual

Pat hway and Hypot halamc Qi 13 14 Breast 15
Breast Cancer 16 D:_{‘IQin\IQ i i

%er 18 Bi NasIRYN9eaH@Fe" Ext r ahepatic 19 Carci noid
TE TL :itit Lmrcrme@hgeﬁed:ancao Col on Cancer 21 Esophageal
pddr oal c_CaREREE Jana e oy GBS 2T e Pl e
Carf@er 27 St Bﬁwmyro(d@smn c) Cancer 28 Endocrine 29
Adrgnocygrti @b“\;a@rcgémceﬁ,u Carcinoi d Tunor,
Gastrointestinal
Parér eaq)Hematolegie/Biaed, oi 0 cancer WO 2007/ 081287
PC7sSG200 r/LQOEhh?iﬁ 47

76 Acute Lymphobiastic Leukemia

77 Acute Myeloid Leukemia

78 Chronic Lymphocytic Leukemia

79 Chronic Myelogenous Leukemia

80 Hairy Cell Leukemia

81 Lymphoma

82 AIDS-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

90 Waldenstrom's Macroglobulinemia

91 Other

92 Chronic Myeloproliferative Disorders

93 Multipie Myeloma/Plasma Cell Neoplasm

94 Myelodysplastic Syndromes

95 Myelodysplastic/Myeloproliferative Diseases
96 Lung

97 Non-Small Cell Lung Cancer

98 Small Cell Lung Cancer

99 Musculoskeletal

100 Ewing's Family of Tumors

101 Osteosarcoma/Malignant Fibrous Histiocytoma of Bone
102 Rhabdomyosarcoma

103 Soft Tissue Sarcoma

104 Uterine Sarcoma




33 Pheochronocytoma 34 Pituitary Tunor 35 Thyroid

Cancer 36 Eye 37 Mel anoma, Intraocular 38
woedo7ig2Bast oma 39 Cenitourinary 40 Bl adder (e@ie62044/000176

Ki dney (Renal Cell) Cancer 42 Penile Cancer 43

Prostate Cancer 44 Renal Pelvis and Ureter Cancer,

Transitional Cell 45 Testicut®ar Cancer 46 Ur ethral

Capcer 47 Wlns' Tumor and Qther Chil dhood Ki dney
Tupd?s g Relogisi | 49 Extracranial Germ Cel | Tunor
50| tod r agonalderkin@amar Cel T Tunmor — 51 Ovarian_Cer nr Cet
N E2! Toac
Iigwuc[:,ogrngEn | 'Chhcer 56 Gestati onal
Tr pp¥obl pst i cCéfehﬂtlarAchy@mwrl an Epi t heI [ aI Cancer 58
S T L VAR S
62| WA var Car%’@f‘dy%mm Head and Neck 65
Hy pophar iy ngealieduddtitoma
Supratentorial Primitive Neuroectodermal Tumors  and

112 Pineoblastoma

113 Visual Pathway and Hypothalamic Glioma

114 Neuroblastoma

115 Pituitary Tumor

116 Primary Central Nervous System Lymphoma

117 Respiratory/Thoracic

118 Lung Cancer, Non-Small Cell

119 Lung Cancer, Small Cell

120 Malignant Mesothelioma

121 Thymoma and Thymic Carcinoma

122 Skin

123 Cutaneous T-Cell Lymphoma

124 Kaposi's Sarcoma

125 Melanoma

126 Merkel Cell Carcinoma

127 Skin Cancer

In a related embodiment the source of the cancer antigen may be: 1) Viral proteins — for
example hepatitis B virus (HBV), Epstein-Barr virus (EBV) and human papillomavirus
(HPV) - are important in the development of hepatocellular carcinoma, lymphoma, and
cervical cancer, respectively; 2). whole cancer cells that may be inactivated and/or
nonpurified and/or semi-purified extract of these cells; 3). tumor-associated antigens
(TAAs) such as the tumor specific oncogenic proteins, glycosylated proteins,
gangliosides, glycolipide, mucins, peptide, carbohydrates and anti-idiotype monoclonal

antibodies.
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66 Laryngeal Cancer 67 Lip and Oral Cavity Cancer 68

Met ast ati ¢ Squanobus Neck Cancer with Cccult Primary WO
wQe®7/0888287 PCT/ SG2006/ 000176 48 69 NasopharPgTigezi06/000176

Cancer 70 Oropharyngeal Cancer 71 Paranasal Sinus and

Nasal Cavity Cancer 72 Parathyroid Cancer 73 Salivary

d and Cancer 74 Henmatol ogi c/Bl ood 75 Leukem a 76

Acute Lynphobl astic Leukemia 77 Acute Myel oid '

Iney kelpicd crabadiment, ¢he wap lof dhe iimnivmoeRenit aonpdsiGion owinprising the

| ] 0, Haj [l ledkem a 81
ARSI SARHTA, HECn il BTG, Bhroreaponsn e
pryvepkion®f fBhdiogokitin'o$ ckisiRb Qolcedd tﬁé’gﬁeﬁkﬁti&ﬂ BP eiedRRurrence of
86 n- Hodgki n' s_Lynphoma_ 87 Prinmary ntral Nervous

?ﬁnﬁifﬁ"p‘i’ro@ﬁ eliggnationaek caggerdeellgmop frilled kst prior treatments. The

t enst r . ogl obul i nem .
AR S, 0050088 25 LR PG 002 050 i
pvbrvitie boethMpedividaalPirestinas ey lforide pat a8 Bh 0Bekall combination therapy to

odyspl asti ¢ Syndrones 95
t’ﬁ\%‘ahgd%’%‘%r'asti c/ Myel oproliferative D seases 96 Lung

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 MOV18, 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),
including 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 antigens, five

antigens, or more than five antigens.
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97 Non-Small Cell Lung Cancer 98 Small Cell Lung
Cancer 99 Muscul oskeletal 100 Ewing's Fam |y of
waevsns12801 Ost eosar cona/ Mal i gnant  Fi br ous Hi sPCDEG2006r800176
of Bone 102 Rhabdonyosarcona 103 Soft Ti ssue Sarconm
104 Uterine Sarcoma WO 2007/081287 PCT/ S&006/ 000176
49 105 Neurol ogic 106 Brain Stunor 107 Brain Stem
@ ioma 108 Cerebellar Astrocytonma 109 Cerebral
it lignant Gioma 110 Ependynoma 111

SUpY: rial .Primtive . . -,
NG ARARHER, SHRIAL hREL G bobii S pomprippa aaditon to
RiKAI adljubaithind an antigdry paé bahng eddaibm &éer_ﬂtggdc. g., immunomodulatory
Neur obl astoma 115 Pituitary Tunor 116 Prinmary C_entral
SR otrig e Yhphona 117 Respiratory/ Thoracic 118
Lung Cancer, Non-Small Cell 119 Lung Cancer, Small
Cell 120 Malignant Mesothelioma 121 Thynmoma and Thym c
I@arsi erobedimtd? ofkpartiddadr Qutesesgothe PreSedt! invenapdoProvided for an
Kaposi 's. Sarconp, 125 Mel n8maf 126 Merkel  Cell ) .
1&&8}%8% 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
immunomodulators; 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 leishmania

elongation factor.
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127 Skin Cancer In a related enbodi nent the source of
the cancer antigen may be: 1) Viral proteins - for

wezampseshepatitis B virus (HBV), Epstein-BarrrPel/sG6206/000176

(EBV) and human papillomavirus (HPV) - are inportant
in the devel opnent of hepatocellular carcinoms,
| ynphoma, and 5 cervi cal cancer, respectively; 2).
whol e cancer cells that may be inactivated and/or
nonpurified and/or sem -purified extract of these
Lls; 3)..tunor-associated antigens TAAs), such .as .. .
g s o iss AR BT e Blost B Admingflol o Epifetion with
gottee iatfvant) @iRopilpsidiRtide ipeMt dhdR, adiMGisttted B&BEd HRi/or after,
car bohydrates and anti-idi ot ype nonocl onal
{arpeiudiancansly2 oty g oder P@‘?w@@mooﬁmo G8ample 8@ pelyaucleotide
| B t . ' JN0 LC ..
e o7 55 e ercd i B i) Aol BN R B, Tollowed by
arbgosbdofeof vineirter emiprisidg eithet andeth e agjivansugkitdrhstively the
prevention of furfher growh of existing cancers, the
IE%% gﬂiq vaenednigistireh ey eselude e pelynugiertidesadipiants but an
i b NatH f I il egds. ri.or
R oo e Dtk PR s subscquenty
administeresonjthepatienh wi t h, or post ot her therapies
provided to the individual and thus may form part of
an overall conbination therapy to treat the cancer.

Thceptaire bAbESnRNBOHicNBibject RENRAPESHC ‘é@ﬁnlgi)zﬂﬁo@ rlﬂ’%ﬂ) 58S dministered
for therapies capable of inducing tundr specific

Withrgrekines po athes cagtimutatoryandleeules fomexgmplenoil- Bnid.-2, IL-4, IL-5,
E t < n _pddition, the induction of a strong
I A IE0, I 2 R B

=0

O the establishnment of imune
menory, thereby reducing or inhibiting tunor
recurrence. The cancer vaccine may induce specific
anti bodi es agai nst tunor-associ ated surface antigens

. [ . lar._ i e _r.esponse .
oL PLB ek O NGRS ol Ayt E A e FRBRNEuo substance
camprisingaa \PIKiAe tigljuointk Ao vantigenio rsubsiendel d1€ siitdnge) @ a suitable

t upor -associ at ed n%i gens (TAA). 15 can be included in o
R tcaF?ﬁWgﬁen F XERPISA qiband-WrsT SpRuiien, TARCRsgD, a lipid
WeBicld) ldfumiﬁﬁlﬁ%aﬂ,oéocﬁﬁatek‘,slg@OI\JIQ?ii)%?&n A1 POH L Q1 Qrect?rs live viral
TAA, y be ed. le

e.g., an epitope, m u Unor - assocl at ed
vgpiory arisrofpheresp ntidpie-acimtagcines) pofyneagsygol wndrivireg ofodium fluoride,

which. be used int.o YFV inglude, hut are not_. .
i R sl paiae. St Rl Yebiglegpimonn in
th@drecul ar wei ght nel anoma- associ at ed anti gen MAA, GD2,

carci noenbryoni c 20 antigen (CEA), TAG 72,

ovari an-associ ated anti gens OV-TL3 and MOV18, TUAN

| - | ' AFP P - 125 =D CA-19-9,
DR oL LAt B30 st TbabRadbie the FGY oF may be

akimiwistered ikpGAMhctidh $08 a delivignaiipl 8| WHERBh &38R t&Mplex 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



10

15

20

25

30

antigen),- p53, and p2-lras. A synthetic anal og of any
TAA (or epitope thereof); including any of the
wo o00eggi28y, may be used. Furthernore, conbi natPONSGL6/000176
one or 25 nore TAAs (or epitopes thereof) may be
included in the conposition. In sone enbodinents, a
subj ect i mrunogeni c conpositﬁ@n conprises a
pol ynucl eotide adjuvant, and at |east two different
@ﬁﬁq:lggthggtal@p gn vivontosprerend signdficanh nacoupling Ipprioc to internalization by

j nogeni Sjhtion conprises;t anti.gens, three .. .
BT genaT HEPORaR s altoiey sy B eaYhE tngP wpirapqig fonditions
Withia teeédligens. WO 2007/ 081287 PCT/ SG2006/ 000176 51
Addi ti onal agents In sonme enbodi ments, a subject

I Mmunogeni ¢ conposition conprises, in addition to a

I i anti g htienal

ok, lblahe B G BRCRle SihosRRG MR PACh A6y, does not
inblade pdle-L-bysine an denbaiiventherteoHf particul ar interest,

the present invention provides for an inmmunogenic

conposition and nethod of use, where the i nmunogenic
KRgposition conprises the PIMA adjuvant, an antigen
or vaccine together with another inmunonodul ating
I dssthinrepshodimeitsy dhapvadkionamvides akircompuisingll sibject immunogenic

| munonodyl ating 1 ubst ances include, . but are not .
GO, 4 SaiAd) TRHORURT o 0 SR Batiiens 15 comitsine o PIKA
ARy EFaBKaein Mtiloenh fir WRkAle BABRLEARS conposi tions or

ermul si ons conprising an immunogeni ¢ substances,

i ncl udi ng Conpl ete Freund' s Adjuvant; an oil-in-water

[ .al ni dried, heat-kill cobacteri .
SRl SRR, AR PR dbt B MG i pipucteotide
Rfastagt @ds dannfhmdhe@Enity cObpeindr whbreC el ivd@bhogkRic substance is an
conponents; enul sions including squal ene (M--59);

8%i fi ed endotoxins, lipid A derivatives including
nonophosphoryl lipid A-mcrobial (MPL); haptens;
nitrocel | ul ose-absorbed protein; saponins including
Ip?mhiecr?nlﬂaﬁhnéntmmbjﬁdulf('mbahprisds?dubjeedirﬁmﬁié@gehﬁz dvafiosition in a
of .Quillaja Saponoria_for exanple QS21; endogenous . )
Sl’i"cﬂ%%lq‘ﬁ‘%ﬁo PUY) ofosmulatien.q prhgre “ther forawlation isapiesgle, and is

prBeiasings meRbiglRE 8 SRGAE of ia@héﬁlée lodes:
ol i godeoxynucl eoti1 des (e.g., ‘synthetl
ol i gonucl eoti des) containing unnethylated CpG

i nucl eotides;: |iposo (e.qg., |liposanes, made of, ..
St PR tat SR i Glriaes AP St B gpenic composition
foiaeieed adahRcid. Y MR soMl L ERBANRIRR, GCsuibject kit comprises a subject
m crospheres made froma variety of Folyners sucﬁ as
a

igRyrogenip compogitipn dni & stesilal liquipLiarpylation,y pinsaiped #éthin a sterile
) s%ggél), E&Yfgh%federdied esﬂf solmr.]é %Hb%éfn{]én S, aB%ﬁf)jle}:tu lsdt ngmnl?rgstcg a subject
immunogenic composition in a sterile liquid formulation in a unit dosage amount (e.g., a

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

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

comprises instructions for reconstitution of the lyophilized composition.
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25 Granul ocyte Monocyte-Col ony Stinul ati ng Factor;
Mont ani de | SA-51; Keyhol e Iinpet henbcyani n; DNA,

wEe@resn8] encapsul ated antigens; inmune sti nUPEL/BGLH06/000176

conpl exes (I1SCOM s); cholera toxin, choleral toxin
derivatives; zonula occludens toxin; escherichia col
heat -l abi | e enterotoxin; |abid% toxin, labile toxin
derivatives; pertussis toxin, pertussis toxin
derivatives; nmuranyl dipeptide derivatives; seppic

tan t
BobET “?%a?@%ﬂﬁy’ RSP ERARRIRES i imovimosshic ramassiian frmulsted
16& oragmtimstratfoactxeétally\o VAYI(A1981 285a1IFCT 6220 06h GEAAE 6 inhalation),

52 When t he subiect I mmunogeni ¢ conposition is

lically.etppicallxoRpireenbroamarty onrivnbdermally iandnen appropriate
d bef
AP B SRl Sl SRy BB T R B e ©

adjuvant For exanple , the pol ynucleotide 5 adjuvant

e admnistered. with the initial adm nistration of
‘gﬁﬁbﬁ?ﬂ fiphsome PnBogiteplr Wil fiet inglle iastrustiers fas use, including

A?”H&ia%é RehoRhisheid &Usa?? ﬂl&gélcfege %‘&@t’l@ﬂg ﬁre in some embodiments

ternatively the ose o vaccl

raithigdh ds’c@l'yedn ity kigx cInu d‘élet Iembpdinyemln; | 1ﬂ§tt'ucﬁ6n9drdeﬁﬂﬁe6 material
eni ¢, subst ance co i ng the

aTigRTer BTt HE QB b ol THeL RSB bp Provdi it oier media, o
di&tiohRalptih Qfdital 4P e!nﬁlo%efohﬁ' @ ge"@@%r%mos 0%439%:?;5? Sfdio tape, a

| mmunogeni ¢ _conposition may be adm nistere
compeRt Hess adigiol hersatde diski andthe kg ol ecul es for
exanmple: IL-1, IL-2, IL-4, IL-5, [IL-6, IL-7, IL-10,
IL-12, IL-15 15 In a rel ated enbodi nent the present
Fdfnﬁﬂimdﬂk provi des for an i mmunogeni ¢ substance
rising a Pl KA adjuvant, an antigenic substance or
n@?‘é@rﬂé@ﬂﬂ%ﬁ% QUHGSHIAB| g pr@ad@d m anyrhé acarietyeef fragpulations.

PQ)‘? e&ﬁfl}alg @clt ﬁﬂm%bleﬁne%gﬁcr:n Vf@éﬂ% tlo eg}{eggre I%%%%@ edtable, dry

pompqs]mqmd; solutm)ﬂ fo cdxamtripdd: aqaeéusr Sr, sdlin\é&io‘httfow or28s: a suspension,

vectors, .mcr ﬁghere nuclelc aci d vacci nes,
B it Sl%ot@ FO?tF {blets BrigrasRPeYigoFyRPesitory s dieng anillcgranules,

c@é%'é@t Sapstid QR0 "B Sup W rsﬂﬁnl mhgﬁgﬁaﬁbﬁ_sof APAuREBES of a desired

ivery vehi él és knomn
1@@1@9 g@il@ cvingesitil} meraﬂlyyddsmhhdr chhqcmea@ﬂ‘ﬁEﬂitﬁmdﬁe Stanley A

%{%%%‘ng echbnglgapy é@ﬂ%&lﬂ&r? E&ﬁi gugtﬁléle formulations are

atb@| dléé@tﬁb’edci(h”@ge,XAl Geﬁlaﬁ l{b@@(ﬁ”‘l&nﬁﬁ?@ﬁ‘ he S cyntbd aﬁd Practlce of
targeting means e.g. a nolecule that results in

Phermaeyty 201 rediting, tI@pplar:@tét WoBiamss W hWalkimge rRharrnmuueﬁl | Dosage
F%H{xg ahE i)rﬁg %@?R@"yngys?e Se?l9r995 I.I-Pb 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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upt ake by target cells. Exanples of delivery conpl exes

include but are not limted to; nucleic acid delivery
wa@eiodesrssoci ated with: a sterol (e.g. chol este€DbE2006/000176

lipid (e.g. 30 cationic lipid, virosone or |iposone),

or a target cell specific binding agent (e.g. a

| i gand recogni zed by a tar get550el | specific receptor).

Preferred conpl exes may be WO 2007/081287

berpiseivysyuEyRiTeconEDsKiohfay bamhigrosnedpselaied, encpchleated, coated

.@gni fi.cant, Unc [ i.n rior to .

i 0ken S Ola e KRB BhsPhned. iyliged seppgols, pellets or
inpiguitaionniaio the skirgav diibé oltdde khaap Pbft gef)é.,Ga @88 toW¥Sscratched
MWthin the cell. 5 In one enbodinment of interest, the
. GHEBQ?Pion conprising Pl MA adj uvant does not i nclude
poly-L-lysine or a derivative thereof. Kits In
certain enbodi nents, the invention provides a kit
Inenfurthei ergbadimehi the subjochinmgmoigenic 0bstaiep @iyt beodeliveRed alone or
.certaiq.enbggi%%%ts, the invention provides a kit . )
18 SHYPRLGRGVED BIGERETSION SYSieRy Hramesnzhodimgans the diwsesion wstem is
sererdl &bhPNBe é‘rﬁl_l}? Joﬁki@ttil_?éj_(ﬁ“?&d'e le: rntﬂfcrélﬂ(\flgéﬁlbro "Complexes,
provides for a kit conprising the polynucleotide
ngapeapaes, amirrespheressu heagle narel dipipbesed systenss. t Hapid based systems
i lend ¢ substance is.an 15 antigen. .In so
BRI PrERRde SRR spmulsions, pHghIies dutted igslles o fiposomes.
I mmunogeni ¢ conposition in a sterile liquid (e.g.,
aqueous) formulation, where the formulation is
Ig{ Gextajre embadimants g yAbjegt dminmagertie rdompositinn ajomerising the PIKA
ri -y r ' . i nge.. 20 In sone. . .
oBah 1 1 forfllofh Mooy AGuad sellgPRhich may routinely
contaim oplearmacanicpldsi héd@ptableor soakaitetioh®r of NkALT IAfferih® agents,
sone enbodi nents, a supject kit conprises a subject
PEGRRTIAEY e CORBRAMRIGI CREISTS, nagjuses | ped | ppiignally other therapeutic
i ti -aj Ral . [ ri-nge: and..
TR oA A b RS K Rponpl: WDl pincer,
caatzngrjgsots, docllingragangse hibeicemtafisiotings) sweetendt er sdlbilizers and the
l@%quid formulation in a unit dosage anount (e.g., a

ngl e dose), contained within a sterile syringe; and
a needle. In sonme enbodi nents, a subject kit conprises
a subj ect i munogenic conposition, |yophilized and in
Iy agrtam; pabedinteatsnersubjeat immuongenin eomposifion Sionpriaing the PIKA

il.e Liguid for. 30 reconstitution_of .the .

of St F oGm0 g’ 7 9 Bt oD o Prabismeaceptigaly qeceptable
sélturt her conprises instructions for reconstitution of
the |l yophilized conposition. WO 2007/ 081287
PCT/ SG2006/ 000176

- 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, microcapsules,
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



10

15

20

25

30

54 In sonme enbodi nents a subject kit conprises an
i mmunogeni ¢ conposition fornulated for adm nistration

wo ewvagl2y7 vaginally, nasally, orally (includiPgr/SG2006/000176

i nhal ation), opthamalically, topically, pulnonary,

ocularly or transdermally and an appropriate 5

delivery device for exanple, $¥haler, suppository,
applicator or the like, A subject kit in some

eApIdinnehich thiel compaunde us¢chin ke metiyyd of theo preséitr invemjon have

| 5 iNng....e.q.. d e_anmpunt s, and sage . . .
P88 et G R B AR RS fvton.
printed directly on the kit. In other enbodinents,
Instructions are printed material 10 provided as a
BacrEys prsedimentsysthe yRHESA nadivant aperapesitiqnr swidden jmmunogenic
e d] : t j ' i.gital or. . .

SRSl orith the PHEEIARAAAY ahledti® chiipaiis frecze dred
(ﬂﬁqph;}lizad) ct‘mrhmglt tetth setabifityd agd tsaulgageehs at sd1Rl GirsK, TN deeze-dried
t L ke. For atjons. 15 A subject imunogenic
1&‘8@%?1 O&Wﬁogy%ﬁeékﬁ?laé&l&’ﬁagny of a variety of
formul ati ons. For exanple, a subject inmunogenic
conposition may be prepared as an injectable, dry
Inoweraspédt @fipartsolanintenest, fherineomdioplpeovidegufon s adiuvaal ¢oneposition
solution or as: a.suspension,. cream .emnul siqn, .
QAL OR S SR RONR YR B HBEYREseIds, SpRPTdes, or the adjuvant
¢hn@RsitioR] dohtairfbdan Yhé famufll RERonfFARR G s 198! socljﬁyc{rqﬂ]gﬁf form or
slurry. The preparation of fornulations of a desire
ipgolufipm A GeWspensimpw i einvlsions general |y descri bed in
Vaccine 4th' Edition by Stanley A Plotkin et al.,
W B. Saunders Conpany; 4th edition 2003. Suitable
A ctbjedtaninams gaiie copsatisemay b @dmidistefod%o anAnditRINARE Pmeans of
(2000) "Rem ngton: The Science and Practice of

gejrtical sighypery gystem dor the ffialsion woutew(otal, pteatragheal, intranasal).

()KL NS j C e r ug .
By aroied) BB C QiR R fnal e BrfffecT e fomy guitable for
agithinistratpp ycimhblatidhs Ve phanmceusichl ddkivers/; systesh i9nd e ks suitable
f Pharmaceutical Excipients (2000) A H. Kibbe et .
@f IeSPROTY ﬁ@rea)y a adippustiation ifj & sbiges dgeterial composition to
YEddaRdmihgs Nahebttndhi. Mgl flvBBHon G utilBE: '
Pr ot ocollsé,g 2nd edint ilon (206’% ,onHﬁiﬁalﬁgéérae%{g%ﬁ*ﬁg%%eﬁmds on the
panstiofes comedByed gasi tpomxpebttheabagteral from Ac esttainer. PA@Sscrosol or
and Vacci ne Adjuyants: Pr ation Met hods and
Hﬁ%sglé%‘?egﬁaﬁ?%ﬁeoé@ﬂ?ég PRIYE} ?‘%6% S P& R9SFan, Humana Press.
30 WD 2007/081287 PCT/ SG2006/ 000176 55 A subject
| munogeni c_conposition may be m croencapsul at ed,

Aesse e, dbie temataewsolsns vsediin itssoopéntiogal wnpaas iefersng to very
-al.ped Jn ] . nebul i zed..aerosol s, pellets .
&%Pﬁﬂl{fmqqagr? gté %ﬁ&?sﬁ%m[e% z)'ysek PROPElpntg9se Widsh (REesgUIenig, § site of
thérpgaitic (a@plicatiod. NWREH & phirthaBeutial A6 ds 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 aerosol 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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into the skin. 5 In a further enbodi nent the subject
I mmunogeni ¢ substance may be delivered alone or in

w@oov7asiesT on with a di spersion system | n sonePCT/SG2006/000176

enbodi nments the dispersion systemis selected from

t he group consisting of for exanple macr onol ecul ar

conpl exes, nanocapsul es, ni &ospheres, beads and

l'i pi d based systens. Lipid based systens 10

ingitle rhat Iaye netdinided o, hyfrocadbas oepibes switeble gasceln ﬂas case of the

m xed 0 0S I.n_ certain enmbodi men
rsite o Suineeb CBRERET br dR-EO ST LY PR e APl 0 deliver a
méktedaiiouns I N the formof a pharmaceutically
accept abl e sol ution, which may routinely contain
pharmaceutical l'y acceptable concentrations of salt,
tlve atlble
A N b R S —

dongecmbnemtls theTbEBSélﬁnimO&itian NANB] €0 Atndduho fetd tcbiPssifiéi can be
d|3|nte%m%nts bi nders, coating agents,

fgm%‘ﬂlﬁﬁeﬁgnalg"é%?@%y 6 rdifernistypes &f dpinpations o ielrlationer First, a
P LS ok L LSBT SRRt
Salsthufoamtllatlensadm gemsdraiye ddininisteedniea tcofraentionali fnetdiiedose inhalers

n. 0 har maceut i acc ptab salt.
Mﬁfﬁao&m e 8%%?&?19?9834{#8 Pﬁé ﬁorﬁ?éﬁtmva%ﬁé@e ability to
dbRaif ?&Jegﬁéﬁﬁl doBing %thmh%ﬁlgf t@&ﬂﬁlo g?f%ﬁ]cﬁ hieh dr@s @B Shspiratory volume

non-sterile, such”as capsules, Tiquid utlons
angd dleivdragy @ithe subgeatlas dxsn@,seéwsbmrEJSoHst,ents 5140458571 and 5,542,410.
creams, suppositories, gels, soft capsules, sprays,
inhalants aerosols, powders, tablets, coated tablets,
Aleengesy, anbubiat Qﬂl&bﬂn%gemc LeRPRSitHR rdaﬁs'oe ﬂfrﬁﬁlﬂﬁe?d in aqueous or
sy ruF slurries, granules, enemas or 51 s. Any inert
eihnplie solutians prd d@l@@redshyz ﬁoa@ngamlrr@bu erp hdis s embodiments,
: el. | ant ncas
gg{ E&Pﬁ‘?ﬁ‘ ?10?}512&?,1 Bfle or e%énS %gzercrll % rgeap: i ang rsyg}g@f B?C(iilt El"?aqlscﬂosed
vautlﬂﬁ [hﬂmawrﬁtsr@ﬂﬁﬁﬂ 8644,646; SUTIIS, m 2T 6681887
PCT/ SG2006/ 000176 56 carrier in which the compounds
used in the nmethod of the present invention have
I r [ 0
RHERISE, S0P il OE o biRtDh i b Brh B ITHIPHY powder
f@mﬂam:t}suv &oth dompdstidrisocarabe @imihiztened @§n$lﬁ’1pl}5 inhaling the dry

i ti risi t he PI dj uv and antigen
5863 lﬁé}l% B %Cf&?‘?% an (ﬂﬂf@@h bz eg)t § BPWfgg @mfogy for
cﬁﬁ?ﬁg sh&li/o@rigd&’bﬁ'ﬁé’(g%lthﬁ @SS Phikfk 4 ﬁfsﬂ?,on S, Patent 5,740,794,
freeze-dried nethod is known to thode s t he
Egrmulatipng puitabbp s tintyangsalr adnginistuatiom timehedst nas'ah eprays nasal drops,

ahg%ono WaP&%V&%Fﬁwlﬁr an adjuvant conposi tion

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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10 or inmunogeni c conposition wherein the i Mmunogenic
conposition, or the adjuvant conposition contained in

W@ b@7/osmzsnogeni ¢ conposition, is in a solid orPCT/86G20H6/000176

formor in solution or in suspension or in enulsion.

A subj ect i mrunogenic conposition nmay be adm ni stered

to an individual by means of 3815 a pharmaceutica

delivery systemfor the inhalation route (oral,

lngayngerich eedmpasitionanias abipdegradabls, polyutsrecsuch as  polylactide-

' nogeni ¢ co Siti-on be rnul ated.in a form .
SoTRIGHER: CFRRRRS L ioly ruby nBigbEn nite e bteblorn gofSits - include
IIAORREEMrE)Cald gy (hBidYides)SDepbtiiseeabletiBAhulhforsUiré 8Rb Prepared
for respiratory therapy by topical admnistration of a
by gpteppingaibe compositign)ya dibpsamest @ miiewswlbions mbigisarsfcompatible
ranchi . TRLS. 1DV | O n i1z stem t hat
I R Ethe, Do iEithle il Mol b AR xampes:
fdigmbabassd aydterasn miqoedpaulesr lipks, agtdagel rélease systems, sylastic
ressurizg% package can be enployed for this purpose
AStelS e BePfiiCe PRt depidiarPased ysisins, max eqagingsy qompressed tablets,
4 L QA S I j (BTMe T . .
R ST S QURS R Rl bk rolBY arc S e tled in
thprssure to a site of 25 therapeutic application.
When a pharnaceutical aerosol is enployed in this
i nvention, the aerosol contains the i munogenic
conposi tion, which can be dissol ved, suspended, or
enmul sified in a mxture of a fluid carrier and a
Metheds| ant. The aerosol can be in the formof a

ol ution spension, enulsi.on, powder.,. or. sem -saoljd .. ..
I%r%n%a?sgf ?to%p%g?uggoﬁngeresénjﬁf JOLpLion BrRYdR: g‘ge%fnethc’% for cliciting
andigNienBihoiie inthentdle’spotseR B NinSt irdfcbMB @¥BrlpbBRd, comprising
solid particles 30 or as liquid msts via the '
adgypisiesing g a hpsicx subfechingpppagenic opmpiositiont Jipeameembodiments, the

r.ORE : kill .in _the art can .be
REPREL LARAE, 1K ORAP chBoRifnll n¥host i F kit S8t €., @ non-
hatn/ 08Hh28Y, aREViabcRes, 800176 57 include, but are not
limted to, hydrocarbons or other suitable gas. In the
case of the pressurized aerosol, the dosage unit

. Vv )
B e, B 0 ML, oAt RElcp B T vagd i the
donteat af & gaccinst Rptohally, 8 whtiod caapodidoreopltayeadditional adjuvants.
.fonnect'on wi th the g%es nt.ingention.,A subj ect )

IS GRS BSOS MU LeHionR dispasern At c@Beqryanti-allergy and anti-
ResmedinkMidehdege different types of fornulations for
i nhal ation. First, a subject inmunogenic conposition
can be fornmulated with [ ow boiling point propellants.

h formul ations. are. gener.ally adm.nistered b
PR B oz PR Pl PR oG tobr R inpmav responses
t6 ony ediitigoial cdbBpomrdcdn Bémimdléddgedo SO Bt t 9 dubfdcEdRfinunogenic
the ability to obtain repeatable dosing by utilizing
coBprAgraglhahast eanrhedinmean heirg orrnopHiamasranimel une  and
flow rate of the subject as discussed within U S
Patents 5, 404,871 and 5, 542, 410.
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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Al ternatively, a subject inmmunogenic conposition can
be formul ated i n aqueous or 15 ethanolic solutions and

waledorwened by conventional nebulizers. |n sonePCT/SG2006/000176

enbodi nents, such solution formul ations are
aerosol i zed using devices and systens such as
disclosed within U S. Patent>9, 497, 763; 5, 544, 646;
5,718, 222; and 5, 660, 166. Furthernore, a subject
A srbiseiermenogenip semppeition ininisenfeommidiments idskiverett yarenterally by
/ for ions. Such faormulations can b
BIREG  oh, oB HBa R, AaE AR i PN a  Stboutancous or
ihoadatinal iigRctidd. er & @AkdrNEmBOdiARARS Ble MnifunBhedi® & omposition is
powder. Technol o for carrying such out is described
afoipistered @“ﬁﬂﬁffégﬁly g0 7weys3thean@an, Iy, ipigetéon.for example, without
7 ol 7 ' [ i ntranasal .

e P epTREIbACEN BUAERE hllng, O3 2E pembodiments, the
iaenargenit orompoaition nis ; dediveretl hectallite vagibally) 30418/, orally (including
e odinentﬁ, q,s bjecf I mmupogeni ¢ conposition is

A enthanaalicaly, qoglagly fopically udmppary or grapsdermaly. ed
rel ease fornulation). For exanple, in sone
enbodi nents, a subject inmunogenic conposition is
Ther swbjest wdy baespgset ke the antigen/throwghrenvannimenpl eontaet and therefore

i,nt.r,a ul arl.y or subcutaneous as depot injections .
R SRt o PN Shoh R LB ] b e
AORSHMNINR QT dealPdied batlcer. SHCdth&Sent JIHR KIS URPLBRPhYIRE Sxample an

Injectable depot forns are made by form ng
infeetiousrdisgesw lastoimmune diseaste, a cangsj ecallengy 200 7¢s0B bZiior exposure

R S L

pol ygl ycol i de. Exanpl es of other suitable
bi odegr adabl e pol yners i ncl ude ol y(orthoesters) and
IBorsrtakhn Rpeladgraents,” pdisat thenmede ool admariptation; of stheriamunogenic
J . . . i ti Ln
PR B8Rt B 1 LR PR Pt g o,
the deliveoylys by figesionDtdctigintorthd aase, oy adijacamt ad s tumor. In some
i ncl.ude the foll ow ng exanpl es: polyner based
HRES, 1S FYTLPRAFPEConNOsitigs 1s Asieirsetventy @ugs er throughout the
(RMSF & EhhaiodlBSbioRisuRithR MRd BRSS! Atk AR A

based systens, wax coatlngs, conpresse
partially fused inplants, Oher forns of sustained

el eas re_known.by. those skilled i the art, 10 .
ok PRELer s B aiqpein, S usaps Feliiop Tor e, the glution should
HenytetablyObu e iifl 86cek iy andBhE AdufP Gilfédt Chids P&deﬁ:@d{i%mc with
enhanci ng i rmune resgonses .to an antigenic conpound,
seighent seiine aneludesen Thessrpanicula aquisoss selutbarsj are tespecially suitable
fbmggl%% Canﬁ%ﬂ}}ggén&é,&& acﬁlﬂiﬁs%a l,O,IFi‘. oﬁllisrrggﬁnsébtiéﬂj %terilc 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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nBbeRbE YrotYAR P@#ﬁu

host is a human. In other enbodi nents, the host is a
non- human animal, e.g., a non- human manmal, an avi an

wGep@ciogrg7 et c. I n certain enbodi ments, the PCT/SG2006/000176

pol ynucl eoti de adj uvant conposition can be used in the
20 context of a vaccine. Optignally, the vaccine
conposition contains additional adjuvants. Vaccines

.ses included are anti-infectious di seases, anti

‘%éﬁ@ &%t imgpmpgenie eorposition i dminigtarediipan feffenitive asn@slnt” that is, an
all;wlﬁlp ! 0 a net

ot 8 ABiect REmBAGRAN ool EMORaPIOURARS: ) TR route of
admml@bratcbnkiy ehdl'm mdmieeon maﬂ@ # ifnstnear CW@ Ckh some embodlments
nmunogeni ¢ %ltlon The hos ﬁan be a human
a8é r G%P8ﬂsarfa fitedrp afigens ﬂ?r?f&%  2@atheaeniepigroprganism. In

Bl dirh EntQ WL Rt 6

SThg fur%her enbodlnentsakgge&gﬁavan ?%ngﬁﬂﬁﬁﬁgﬁqseghd“@to
Igwit gan infegiionpawtl/or e erdicaiesan anfe(otlomf and36r tdreeduce a symptom

! 07/P81287 PCT/ SG2006/ 000176 59 A
a§ ﬁlagfg{WIt}ﬁﬁf%%]é)@ng%a LBIPEENE PFEA™FE i n sone enbodi nent s
dellvered parenterally by injection, such as

|ntranuscular i ntraperitoneal, intravenous,
Ko hexaameoids sme jembodieentsl admpesttatlon of oiub_mCt immunogenic

e 0si.t [
c%ﬁ%?%.:ug?t? gHr %afn:aﬁilélgggy FIVC ty 5% %ﬁﬁﬁtéq,ustdﬁgfﬁsemy/here treating an
infoptbotsi ahEBafsQ rereBmippdses onke tdﬂ%bre%@fﬁ@&'ﬁg Nfe tﬂ‘ﬂl&ber of pathogenic

i thelial by nmechani cal neans. I n oth
a&ﬁ‘% 6‘? FPE?%P@V%‘HL?G § n’f?éH%iQé mlrlél k)@ﬂapl@émmg) ha¢tsnzt1ébad1 gedaging the
i nhal at | on) il | c Hlb\ér 82&? }[‘th(s ?ﬁ‘h/ Pl gﬁ%cmg a parameter

apgicratetiawith d’re 1nf®neukedlﬂﬁsé,)4nclﬂi&1Qg§bthm€ linfiRy 6, &e@ﬁﬁﬂ@ﬁ & a level

%o th nti en %hrﬁugl enV|ronnentaI contact and
Ryafist prodliged, by the BAtods REFE Py & WKile earAptigen, #wd the like);

aidl lredi@iny S£86dd
di seas eﬂgor a casgg% rp ﬁ?slllr)]lB%f%Sf Hggo?rbsgc}? qrr@%?isfe(t:tﬁo%oa gﬁu@tg fever,
tiggpe demacanditht Bkan i nfecti ous di sease, autoi mune
di sease, a cancer or allergy as a result of prior
exposure to an antigen through environnental contact.
15 In certain enbodi nents, when the node of
dm ni stration of the imunogenic conposition
38 rﬁ%ﬁ?fsiﬂ}%@ufﬁ Hotugh omnesitigas aequised nvill S’alfyoﬁ'omhslbject to subject,

SHEHTT B GO0EE iy, ARSIEh| b B o,

sd:w:mby of the diseme, mlﬁlﬂdhmbﬁldlﬁdiﬁthaﬁﬁﬁlﬁgiﬁg Ridated or prevented, the
c osition is d l.ivered evenly over or throughout the

T eRGg seds tifsanerleadimipisiratian, end thedikise Aoapprensiatsemount
niap%etdé%hﬁﬁl%ﬁ tbz(f)n@ o Sidntlar ok Eclfeo%f qaLE Pf’i‘l& rout%qxgenmentatlon

admnistration in an aqu ous 'so on,
giviee tholeathiogs bérein. dFollowing 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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be suitably buffered if necessary and the liquid
diluent first rendered isotonic with sufficient

W@ 2007081287 gl ucose. These particul ar aqueous sPCTUSGING000176

are especially suitable for intravenous and

I ntraperitoneal admnistration. In this connection,

sterile aqueous 25 nedia whi dH can be enpl oyed MA|| be
known to those of skill in the art in light of the

hnsden timaiunol agicatls Pr@(@h’pj/ &KROSUIY Extheofhrshéohea'mwhlhobster may be

vﬁlﬁlsgefeﬁ?ﬁoﬁfé%%gﬁ%? ﬁftegld,gven %}?}Mn?zl ation, gep%gglmg upon the

PR M3pdse and odditiod PbIee)EHrﬁple NhB &YodbteP Hbse ﬁoﬂhﬂﬂﬁ‘éﬁe?ed from
oi |, squal ene, nono-, di- or trlglycerld ,

okt &ays torpbewiol2 meuthweftarby intalzBse, P w@beum@ameo about 7
lﬁ%gy {
| % ’an&ﬂt(;alg3 ? gct e gb?r%g)m ? ‘ﬁﬁ%ﬁ?%‘%m i %ut a %{?t o oe[4ewe‘?k5’ from

abobf ¢ eteckymoLubogEwvecksO APRSHboLDS weblad tolaboef § @ehthy Corl fonR about 6
se“gcted route of admnistration to elicit, |nduce

1Bpoths Hanakouh n2 mantes plep dhes anitiph dessreTharipsesenie irvention further
[

e U ARRRE A, Bl ARE shit BELEN R PO Shpization,

g, kig.,cf thad sfotwtle i fii, sixtin og subsequsatposi ti on i s

effective to |limt an infection, and/or to eradicate

an infection, and/or to reduce a synptom associ ated

W deitai Eﬁﬁ&dhﬁ!%ntsbﬂie anfAk ReIRRITisRLERNNS Wcoﬁ:@hs@ %2Rl ination of

in some enbodi nents, adm nistration o
iﬂmfwl@g goittes, 100 ex:amgd@ssststenncalbf adminidéred dosd (e S peritoneal, intra-

R N G N O—

d*anwereafdogce@t,gc iniEhnb4g iNkEIREN) of vﬁawﬁgem c agents in
the individual (e.g., reducing viral |oad, reducing

bacterial |oad, redu0|ng the nunber of protozoa,

r nt nd/ or reduci
A e
ﬁrs‘c dostti efgntigei at@inibteredt@chntyoof the dubidq@entafosas h@ﬁﬁﬂlstéréd or all

roduct duced by the infectious agent
‘ﬁ)é% ?fﬁmaﬁtf‘a\%é Fog@ﬁ paient- (Hdeas Ray of twswe@fh%mrsée ahas part of the
mraﬁ,@opmﬁga CbiAGHSHhe PRI Rl dhf the infectious

agent ever, tilssue and the like). 20
The exact annunt of such conp05|t|ons required will

var fro t o subj ect endi ng. on the
1 Bt PRk gy Pronbion s A raBIRATE) GSUBEcpisecomposition
BHP K aS bet%&l tRLYE %hﬁ]yad%funﬁsjﬁ%tlgﬁ $h8She bbggte%ﬁ/&nbet@éen booster

condifion that is eing treated or preven e
oaes: i Bul wiry obepcuaiples Ongmal rcbske adm:mstemd rmady oompmlada DNA

a r ate tern1ned
s A TR AP B o R o bt PG prne. At least
on¥ Mﬂhé@éﬁe@hﬂlﬁﬁné@&e@ lay Phrt ol ehd GREA11 PRPoddEHWRLIM comprise the PIKA
Following an initial admnistration, subjects nay

adpeanty e

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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one or several booster immunizations adequately
spaced. In sone enbodi nents, serial doses of a subject

WO pevangIgeni ¢ conposition are adm ni stered. | nPETIBEE06/000176

enbodi nents, the first dose of a subject inmunogenic

30 conposition may be as a result of admnistering a

vacci ne. The second dose of a62subj ect i mrunogenic
conmposition is admnistered to the individual after
negiralizegioni ageays (M., 260wAB1IR8 PIPATI SEROGGH0O04T 6 VB0 or in vivo

been | 0 i,cal | rined exposure to the. L
R0 B s R B R BEonthhaF APSREF B anlpesbiat antigen in
¥BeKE Muid 58 BtHS bitidgsal shapleNt.ti, #he dMitHNictAt0RNor other fluid, of an
dependi ng upon the patient's response and condition.
ipdividiighnpl e, the booster dose is adninistered from
about 2 days to about 12 nonths after the initia
dose, e.g., fromabout 2 days to about 7 5 days, from
Whether 4 0IR€kmimmnabeypbnst weak antidehOinsHeeb! tindhic® ek Sn tifdividual is
abqut 4 meekg, from %bout 4 weeks to about 8 weeks, )
Tep Eﬁ dptstnmsd Wi stasdash aesass. ne st hiuorgscepgepatiypisdt cagl sorting

0 ter~therini.ti 7)1
s inet S sent adop TR Ak (1o T Chi b B! 417 R EP0p Hfacelular
aybokink assays thht détedtiphodusting lof eytokines dejltering hatigdnestimulation (see,
[ ni.zatj sjng, e.qg. ird, _fourth, fifth,
S <Brt Llpasdiantingb ddemads d0F-Akow N imemisoah G0y Cyromenry
40760-5% 20 RarftkaP? SMAIN (SO RICION DIBYndsRERLDS EnufTRIcHRIER ] MEHC-
of alternative routes; for exanple: systemcally
nepfileinstlemer sthrgng (assays, per; itsomdadetedtatily dabehads (aug.arfluorescently

t it radermal  adm ni stration .
AR BT SBE, EBN 5TRE AT L 30 Bl Rotin 002
ArhrimnReaal:2611268 Altn@h bt 81 (1906 SN &1©374:53-960 ak MBI Krishna et
enbodi ments the pol ynucl eoti de_ adj uvant may be
RS ks framwend il 78t b eanzyme-linkpd dmmymespos f(ERHAQBnassays (see,

i o} {; 90S .
SAHOEHS S0 19801 gk YRBRALR LR et et 155
bdtnnambl. Méthddaci:10ne2DE ahdehsltikes sadendrhsd-Binethg@sxample of an
art __of the ,overallggkgtocol woul d conprise the P

igFqelaie cytolsinepstayy wAPle RiAeb e vrantlated Rt wizss iand ea-sgmulating
si.ar ! | YA

SRR} 41 A TBOBIEDNS SGTRIN L i BB b ik

inhiditoeytbldhewsenrebons ted  theloslls . arByproegssaf fan FAGSRInalysis, using

he origi,nal. dos dmi ni red may conprise
cest L APoia RRDRISDLR D el HaPesIRuct 8t MNGra, 4FN-y and IL-
¥ econbi nant protein vaccine. At |east 25 one of the

doses adm nistered as part of the overall protoco
woul d conprise the PIKA adjuvant.

Whether an antigen-specific CD8 (e.g., cytotoxic T cell; “CTL”) response is induced to
an antigen (e.g., to a pathogen) can be determined using any of a number of assays
known in the art, including, but not limited to, measuring specific lysis by CTL of target
cells expressing the antigen on their surface, which target cells have incorporated a
detectable label which is released from target cells upon lysis, and can be measured,
using, e.g., a °'Cr-release assay; a lanthanide fluorescence-based cytolysis assay; and
the like.
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Whet her an anti body response to an antigen has been
i nduced or enhanced in an individual is readily

wa@ledoeosi28ed usi ng standard assays. For exanpl ePCT/SG2006/000176

I mmunol ogi cal 30 assays such as enzyme-|inked

I mmunosor bent assays (ELI SA), radioi munoassay (R A),
I munopr eci pi tation assays, #1d protein bl ot

! assays; and WD 2007/081287
ofeeis suitiable satngentneut ral i zati on assays (e.g.
N i [ vikalain tivi in.an i.n vitro or
in vcﬁs%)dl&gfses ag flfggtglaér?[ g)éthuasgeug)%ic% mc?giloéic‘fq‘ ]Pﬁ‘éc”?ﬁ &% HRmungfesponse
tare injoupiab pathiogen, A methods o8hialing/dk if#efentile & RAMbY with a
flqulpr t her  bi ol ogi cal sanple e.g., the Serum
TBICEYRY]; eafhossh, dadlude fdividuals when havenBeapi thfedted Svith a pathogenic
MYeES R Ednidn C¥ il e s S nt i. . has been .
i _nduc%gln?i n andI:Vlr?giﬁ{/gi (ﬁ}g)l %i%é] ﬁlrszé%&% Féyat et‘%g#foﬁle Sudi rRjthogenic
mWWMmgsawdm( levg.not ﬁ/bujmeséllmi?ateé;- amtihluiaid(alagsggi)lé are at risk of
sQrting. .,(see, e.g., V rop, et al. :
BEFyming H\fé%‘;?pacs "2.5}6% f7E§h‘igP%Eﬁ MICTOFERASM, i r whe yhagRines yet been
infesRYS Stitdle A8 inklAd teh YLl f Q.9

anti gen stiﬁulétiok (see,]quggg#%’égﬁ%ﬁgﬁgﬁﬁba§¥388)

J. Immunol. Methods 212:89-98; Nonura et al. (2000)

. 60-68; nekar et al. (2001) din.
Je Sl 0 ROt 618 A Bisa st oifeshcinestn tamune response

tond hiiombiabtRkivges, as® aYstho®- 6F el OF 1HREGST AP Y rection wi
I_a]g)gl_ ?d S]g. g. .. gfelﬁ’uor es_,ce_n(t)l y | aegtillgged) lgﬁlggl %Pk%&ctlon with a
ool ppiheaeh, ilgduda pedistie sargetqwpulatign,, e.Bj indivaduhlikbitwieen about
(;,?egp I-1d : 26.1- 265: tman et. al .. (1996)

! Cl eﬁ%@g%&%&ﬁﬂgg %;a?isdoﬁiﬁ%a}rﬁc;ﬁ%qgsﬁ#ﬁtse@gbﬁ% .abélfglg@)’mh old
to whauti It yeaB :old)7 cHibdipn (€57 Vi hbdik €dydalBUNRSRARNut 12 years old); and
gElLI SPOT%} assays (see, e.%., Hut chi ngs et al. (1989)
agolegaents B-ﬁ%‘%mlim@o 10 gheutdZererisd®ly et al .

(1983) J. Immunol. Methods 65:109-121); and the |ike.

As one non-limting exanple of an intracellular
Sebieelisisnisatle ferytreanhahtevith o cdbjiest method bauRkicitietdh igfhir@SRsponse
d_co-stinmul,ating ntibodies (e,g., -anti-CD28, _
Sk Pl-“if_ﬁﬁ‘éh)p_a P ?ﬂsﬁ Fk?t}a)rdsn‘aff Beaipsiee P ligiting, ansindertion with a
nfiGroBAl bARbEed, S RKADRARE . £1 h@ﬁﬁdiﬁﬁ??lgg%é %ellnkﬁ?nsﬁeeonate) from

processed for FACS anal ysi s, using sce
ope s tlecbant 14days @id, tee. A abahttlodayytd akéut@sdagsiohl, & m about two

Rz L= 2. Weth ti - i fi
S ol R0l o I B ORI LBRRRS 1 °
i nduced to 25 an antigen (e.g., to a pathogen) can be

det er mi ped usi ng anﬁ.@of a nunber of assays known in
In p @agficplarjembodimeny, theusubiest isl 4 himenl chidd abwasen iyeays or younger,

e.gh egdduk Crive S}ieﬁrsb%lcFT a%‘}ﬁ%%?%d ttg% lgljélfmex giregiséﬁign p(t)sqgons are .

ta Yoy uu_l

-antigen on t'herr sur

admicttged af edy enedat eotabl éhd BIRMWiMAEkbs! Swé 81 &@RSEChe month, 2
f rem § ar ?ﬁ cells upon |lysis, and can be neasured,

months, 3 m s, 4 months, 5 months, 6 months, 7 months, 8 months, 9 months, 10

months, 11 months, 12 months, 15 months, 18 months, or 21 months after birth, or at 2

years, 3 years, 4 years, 5 years, 6 years, 7 years, 8 years, 9 years, or 10 years of age. In

some embodiments, a subject immunogenic composition is administered to an

individual in the age range of from about 6 months to about 6 years, where the

individual receives a first dose at about 6 months of age, and subsequent booster doses,
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using, e.g., a 51Cr-rel ease assay; a | anthanide
fluorescence-based cytol ysis assay; and 30 the liKke.

wO020828081287 PCT/ SG2006/ 000176 63 Subj ect BCT/SG2006/000176

suitable for treatnment Subjects suitable for treatnent
with a subject nethod of inducing an i mmune response
to a mcrobial pathogen, and et hods of treating or
preventing an infection with a mcrobial pathogen,
¢-g¢ Roidwbseguenti hpastes dedes, dhaae, Bears ofihes; oawsi dffage, and 6 years of
éﬁthogenlc 5 m croorgani sm individuals who are

sceptible to infection by a pathogenic
m croorgani sm but who have not yet been infected; and
|nd|V|duaIs who are at risk of becomng infected with

apﬁﬂrﬁﬁé@’rﬁ%b(?ﬁl@%fe?@%bﬁﬁﬁ 1SlﬁJ]!ITTKmb34Vé omcaboyfew pesamold to 49
ST ST ot o, 64 B el P HBton gl S 50 0 65

yeaaesadldEitt toWiStsleal oddibjSec B85 eilk ot 6f oviends @szﬁﬁ oRN) i Mune
response to a mcrobial pathogen, and nethods of

treating or limting an infection wwth a mcrobia

RALHRY Yhbold e i iAbh QO o il

a0 GiholtEcre o RGOICE! Fhinph Bkt cpRBUAbh 10 sdiylsted 0 an
lyléa/n@abﬁh(mjjye aftemmintett (egg.i stfoatty aftérecopfirmed Omsﬁiipechtbd ]:ontact) with

TERIS o TS bl i e bt v
BAQRACB Mate (R BspectddOd BRUN hie¥iBA Wit ladrnIc?o‘tﬁﬁoga&h(;'g%n For

years old). Subjects suitable for treatment wt
eXappés in sasmh @@b@ﬁlmenuu@ swijectiminmmopenic espposition fsadainistered to

t t
{8 BB B REER G PRM el R i it Bha 5 hours, within
dboat 8dRuie At sbo. 12 howds wilkinvivduah s (h%uf!; withi 4B®A 24 hours,

neonate) from 20 one db% t'o about 14 days ol d, e. g.
Vithimaheg days duiphin sbawichidays, watym S0yt 7 depmviiouebauag weeks, or

0 1 s to
SRR, AR ekt AR Bhier Bty oMY, B PP TRER 10 have o
sgotditto haveaarhinfition kiithch hwolialtathogear s or vy oun ger,
e.g., about five years old or younger, and the
I mmunogeni ¢ conpositions are 25 adm nistered at any
n
R it T oL T o AR col BB EP S adilfisered 1o an
individve] that isdmows or Saaydret dmspecﬁadmfﬁieh@ a drienmnd tscroBial pathogen

TREhe'spOCHEY B Sowise R of PeEton. yonra, 5

years, 6 years, 7 years, 8 years, 9 years, or 10 years

of age. In sone enbodi nents, a subject i mrunogenic
Wﬁ?@gﬁﬁuﬂtﬁ@ﬁ fprstraamem ‘é’ttb raes@blegt meth®d afiuducingual immubdeesponse

GO AR SO R el By 3Bl Sfony wi o

mmuibs pitha@ﬁ 1ﬁelddé ugpayUENtelbOSEdi@t #5R8ualNP“CD4 -deficient”
2007/ 081287 PCT/ SG2006/ 000176

individuals), e.g., individuals who have lower than normal numbers of functional CD4"
T lymphocytes. As used herein, the term "normal individual" refers to an individual
having CD4" T lymphocyte levels and function(s) within the normal range in the
population, for humans, typically 600 to 1500 CD4™ T lymphocytes per mm> blood.
CD4"-deficient individuals include individuals who have an acquired

immunodeficiency, or a primary immunodeficiency. An acquired immunodeficiency
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64 e.g., 2-3 subsequent booster doses, at, e.g., 2
years of age, 4 years of age, and 6 years of age. In

w@2ansi2zeul ar enbodi nent, the subject is a hunker/aa2006/000176

fromabout 17 years old to 49 5 years old. In sone
enbodi nents, the subject is an elderly human adul t
from50 to 65 years old, 65 %0 75 years old, 75 to 85
years ol d or over 85 years old. In some enbodinents, a
mybpect tamainygeRic d@éﬂﬂﬁ@%tﬂugh as songdedused by riediation dherapy, or
| shortly after contact (e.g., shortly after
gg?ﬁwgéﬁ or suspected contact) with 10 an actual or
potentlal source of the mcrobial pathogen, for
an individual who is known to have

or
%1@% pﬁéltt{i@l fop treaipeenh ith e medhpdsi eththe invention; ae individuals with
e b "
AR ct R BRI but g QP SRIOL FBHhfing SIS Ufelent (at-
nishtiindididabls)v Alvrisk adpdivitdudls hmﬂude \biut Arenna dimited?toh imdiwduals who

w t hi n about thin _about 8 hours, within
hage @ st %3&@3110%“ fhﬁnnvﬁsmmisooaa ign- qfj e RAgh G pdeficient.
@M dhalslat Msk hfo? &Qeﬂﬁngtz Wdeﬁ‘éﬁ:ﬂ' &cﬁ{(ﬁQUt’ouf]' agé‘)h%t 11m1ted to,

wi thin about 7 days, hi n about weeks, or wt
indigidualsnet rmisht forafil¥r infertice tduei tch sanual nabtmtgtuwhthv\ﬁiV-mfected

1S kno t.o have or suspe te ave

iR P BRER B REYEn Al whE e e en cyposed to HIV-
iff¥oie@ WloddIBLYdE GRE I etsS B BMSH Hw&ohﬁanﬁﬁéfbd‘bédﬁﬂﬁﬂs taooaaas} who has
20 individual that is known or may be suspected o

nessedgtheoughr the dyirtly capal pefcan MWPlnMﬂﬁog@Wld%ebms Who are bemg
of the infection.
%ﬁ% ]%?%négﬁW§%$&% %Hgg%ﬁg%t with a subject nethod

|ndu0|ng an |nnune response to a mcrobia
§athogen and, met hods of treating or limting-

ubsests peikablg dor Sreatment witly 15 spbipdt meted, for n%%@@é @oger include
SRR e ech T Rl P SHRESRE IR AL, nfipipts who are
susgeptiblerto mhres boff whao hatd m‘t@let Eﬁbﬂﬁdlagfldsmhh Cyh s, axﬂsindividuals
sed herg* the term "no dividual " refers to

7512 & ﬁoawaﬁ@nwgerv%m/ %3&% B3y s dipgposed with cancer.

Efu‘fﬁﬁfe' sabfedts i1y inrhbe cﬁlﬁfr@@ladﬁﬁg&%ts‘ Bnd BRits.
popul ation, for humans, typically 600 to 1500 CD4+ T

| ynphocytes per mB bl ood. 30 CD4+-defi ci ent

i ndi vi dual s i nclude individuals who have an acquired

I mmunodefici ency, or a primary inmmunodeficiency. An

acqui red i nmunodefi ci ency WO 2007/081287

PCT/ SG2006/ 000176 65 may be a tenporary CD4+

bjacts swigable derc reatanegh avitha es sebiest m&t!llpét foorirqaing agapcer include

It e _for. with the
RIS RS S CHFRTL B0 b, AR A2 Bt
treated for cancer, e.g., by chemotherapy or radlotherapy, and who are being monitored
for recurrence of the cancer for which they were previously treated; and individuals who

have undergone bone marrow transplantation or any other organ transplantation.

Subjects suitable for treatment with the formulations and methods of the instant
invention for treating allergy include any individual who has been diagnosed as having

an allergy. Subjects amenable to treatment using the methods and agents described
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5 healthy, intact immne systens, but who are at risk
for becom ng CD4+ deficient ("at- risk"™ individuals).

wareorjosksT ndi vi dual s i ncl ude, but are not |i m PELSEW6/000176

i ndi vidual s who have a greater |ikelihood than the

general popul ati on of becom ng CD4+ deficient.

I ndi vidual s at risk for becom’ng CD4+ defi ci ent

include, but are not limted to, individuals at risk

breggin pnsjude indéviduals adhe are kaewndo heyeialletgic Wypdrsensitivity to one or

2 RS COT e | ;
b AT Sy Do e T ARASIE ap o Fs ay of the
dbbosthentibwsichlef 16 dedofderO)r ABb hefenkbly 16 @8R D e @HbROY Yhat are at

éﬁgﬂﬁiﬁla baby whg has A passed through the birth canal
gh bayipe; at dlergic iTRRFtON digapne WapMeEs aHerzanse balspgsuitable are
; AV S+ e, Like 15 .
R R Moo SR, B YAE b A0 el Hnrl g gepeting oo
allergi¢ disatdeng cancer include individuals who have been
infected with a carcinogenic substance, individuals
who are susceptible to cancer but who have not yet
hBeRtdi i : J L Vi l:s . . .
R LaPe 20 Yol mnde A UDAL LAE 2 1nRAERa nations
indizidudls diyving adgveloping canuigics; inBividwdd diviugbinentral arosd; Utdividuals
léﬁfaﬁﬁsrﬁC%iL%%%qi adqlgigf s, and adults. 20
Gt ST EIEYY ST PP APeEHERt with a subject met hod
for treating cancer include individuals who have been
di agnosed wi th cancer; individuals who were previously
T targshpenplatinn {oaacwbjeckingmundgenicheomytosisionpyillovary, depending on
I nd who are being nonitored for
tﬁ%%b@é@ﬁfc%ﬁ%?geﬁhe cancer for which they were
previously treated; and individuals who have
ngd rgone bone marrow transpl antation or agépothep
&gﬂv‘? ﬁhéﬂgﬁ%rﬁ ﬂ?lﬁrﬁlbhdesc@%jtb%P@S@lﬁ ipvEgiien. following examples
; f EPLY t ' h oft he
gt o E s e b b O e L SR TorE e s are
desuttibed dakely Frgunassed o illudiraigprosstaedamemied t8Mimit the scope of
tallergﬁ. Supj ects %nenable 0. treatnent, using the
DrefYSEEOny 4&@8%11% BreR @pel swbstifglion o egwivolgnts are contemplated as
R SRR Gh AP AU IEest BF rbRIEle éd?&lt.ug%bﬁ@ géé%% feritfi%have been
are known to have allergic hgpersen3|t| Ity to one or
epptayed hernigesnch teBuijascintendedmadb iesctiptive eaterant nitrfor pukposes of
1088 who have any of the above-nentioned allergic
'€6rders. Al so anenable to treatnent are subj ects
that are at risk of having an allergic reaction to
one or nore allergens. Also suitable are 5 individuals
PIH%®d treatment with one or nore standard

 IAIC TN Ry A e AR S

imnometriespdnsged nations; individuals |iving devel oping
countries; individuals living in rural areas;
i ndi vi dual s

This example involves use of PIKA 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
time. The antigens tested include: a recombinant protein hepatitis B surface antigen

type adw, an inactivated split influenza vaccine (VAXIGRIP from Sanofi Pasteur), a
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10 living in relatively isolated areas; and the |ike.
The target population for a subject inmunogenic

w@ooposi2eT on wi Il vary, depending on the m credi/a62006/000176

pat hogen 15 The above di scl osure generally describes

the present invention. The follow ng exanples wll be

of assistance to the understdﬁﬁing of the present

i nvention. These exanples are described solely for
puthesized HEY rieptide antigenomreganbinagt protein hempesisichplax Virusitype 2 gD

cope of the inpvention. anges in.form and . .
o B e PRI YRR mrpl R ey na Rl whole virus avian
BifluenyaBinfipELSraiR Y SHIGGRISn iQhctivardarht¥ PRE4 SBfere Acute Respiratory
Al t hough specific ternms have been 20 enpl oyed herein,
SYRdsome (FARY) wastivatsdpadish a descriptive sense and not
for purposes of I|imtation. EXAMPLES Exanple 1. PIKA
in conbination with a variety of antigens induces a
Fhepiotdcol fo2Bhd imdividual espanisent Tiiodv e xBerlotulafidrOb¥ 8Bups 6f Balb/c
of PLMA in combination wth a variety of antigens to
Biec TFecmice DR BIoE: (HAEE S8R 86 anFepialae, aiien with the PIKA

A, - R e
AL (0 RO RANC LN SFTIER Bolech e BREM S ntty within o
weigherarge distritgéioneal hb8@ tbkiRa tohe200thgePiKilesii@t, a control
i ncl ude: .a r.econbi.nant pr Lh hepatitis B surface
AGER phto%}@%ed ,era?ﬂfuitlﬁﬁzltglgs)at ed split influenza
vacci ne (VAXIGRIP from Sanofi Pasteur), a W
2007/ 081287 PCT/ S&2006/ 000176 67 synthesized H V
petyeli dpsagerguiagtities are pevdddsi foanachpmbigei nsdde rresnik rreshen given

' : D.__antige reconbj nan rotective, .
4] 1Rl Bofiel Recdlit 4D AHEERT vareanghbe il Biogiomun Ten to
fonftbaneduz/a atbit thgedoser &ijéctiorMlblasd sanple RAsthedt 8 Mhelfere then
virus Severe Acute Respiratory Syndrone (SARYS)
saRebeqdyande Hoswgt sagples Bkamdras dhespleett. orThehkssulisdpresenied are the
[ (Y 1 L.0Rp.of daroups of
BPRF TR ok Rl BE e R R i e @ o ¢ ons
of antigen alone, antigen with the PIMA adjuvant (a
het er ogeneous conposition of Pl KA nol ecul es
predom nantly within a weight range distribution of
Ahaye ; ) r '
corr%gr Pg%? pS %se%régge)%fp eéﬂlrjakso ut ?%ﬁm&a %B@?&%A%uu%%&nsmn from
ok arpaise wan it ints 6aiZewplouf thedEEISPO8aplatesanidi @dtnraeds @dch well of

The.. md t i i denti cal boost . '
T R T T U AT
1 10 QUEAREN(s6aWstaAs e "ta‘tﬂé&ebél’&f?ﬁ: ﬁé‘}] bAUHERbLRPs SO cultured

sanpl e was _taken, the mce were
splenocytes, half of wells containing the splenocytes were incubated with culture

medium and the other half of wells were stimulated using the one of two different
concentrations of particular antigen under evaluation. Plates are incubated at 37°C for
20 hours in environmentally controlled conditions prior to final preparation and reading

using a standard ELISPOT plate reader.

Standard ELISPOT tests, known to those skilled in the art, were used to detect the
number of cells producing the cytokines IL-4, IL-2 and INF-y.



15 sacrificed and tissue sanples taken fromthe
spl een. The results presented are the average of the
wo eaw/08e8ul ts of the individual mce wthin eaPtT/g6moOp000176

A suspension of spleen cells was prepared and a sanpl e

of the cell suspension fron1cég each nouse was put

into 6-12 wells of the ELISP pl at e and cul tured,

Each well of the ELI SPOT plate contai ned 200ul of

spl enocyt e suspensi on, approximtely 2 x 105 to

x 106lo0eeti6meey hnaﬂ%@ﬂv&éﬂs@d losdetet ﬁ\ﬁ-bl( %lsodggédc%’) C%Ew@? cells. The use

each nouse's sa e of cultured spléenocyte

vel P%Flearﬁ%csnwwwar?é (o) et és) weell knawibhy tasankilked in the art.
cul f I

oti ?rd"u Igetf é ggﬁrénrefas?%nla neg%&?%[mé@ﬁt'&it*o?xeorf\éﬁ 38 E1S/ml were prepared
Tonawndividtd mtrsmdm‘vxqmlalr tubasuhidr 2naliplet gpemplelnSietiplesvsaituddiddomith antigen

Pl ates .are incubat.e 7C for,_. 20 haurs in .
e FHRBHEHTS) Soa rorrATbdy €8 RO SRR il condiions
pr eparsaiduen BRtak@adithg weis iwaghed a5t an@ad hrisk kSR %ng in a standard
pla%e reader. Standard ELI SPOT tests, known to those
ski FA\6d 78k he art, were used to detect the 30 nunber

of cells producing the cytokines IL-4, IL-2 and | NF-y.

WD 2007/ 081287 PCT/ SG2006/ 000176 68 FlOMICNtOﬂEtry
1Ganafipadasd WhES A desth nyvaieto dlese |skiteq) i thsdrc wdrehyse @D4atedt the titer of
ceI ter

PR T IR 1 WAOESASRRE RS LAY LB
brlef solutlons of splenocytes at a concentration of

oIS I e iR PR S M (D ' °

stimul at ed mnth antigen were then prepared and after

atiaon .at 37C.in enV|ron ntrolled .
% or RS iR ke & BT e erenEa e e EIs AR T et S¥i5ativg dep presence
andphiser BEELIRHtRfucin® INBFIIING ahd A4 ﬁ&@g]d%@l)mbl%éﬁfprotem hepatitis B
reader. 10 Standard ELI SA tests known to those ski

ed
in gwecatizae ABAS tyrs it dde datgan fhertable 6ﬁsee§&é€lwr% 1,2 and3)
ant r
L A LA FIspths. o dire
Surﬁ@mﬁﬁwmﬂh@ﬁmmrpﬂaéhgwxadmgiﬂOMh@ results in table 6
elow are the results of the ELISPOT test detecting
he presence nunber of cells producing INF-vy, IL-2
an dﬂhel_dxénmsim@aaa inebondmbeanft spot Girming dedpatithtthsaddition of the PIKA

surface anti HBs w. .The d t in the .

¢ abtBon{ B ctaetsdry G s iEer Ui Siors e B e givion of he
EL | BIRAT adije @it B recbR@inakiephtitR B Slﬁl@écefa@flg’ﬂnn@lh@ﬁieh $he expression of
that is, a.direct neasure the nunber of cells

pr o®Hiedii ‘?‘@ w tokbrreandolh-aRE caitwed prlten ¢illeddie obpprygdeexpression of
29 E%%klﬁgs 1§cﬁ@§tesf & HinBsted ShdptiviihRubdRsAALE bf B8th @fhufddal and cell

adj uvant (as conpared with the antigen al one)
d enpadittcdirmuribainduded byt nresorcedl theddKA adJuvant



Pl KA adj uvant to reconbi nant hepatitis B surface

anti gen enhances the expression of cytokines INF-vy,
WO 2e02/0sm287 | L-4 by cultured spleen cells. The oPGESGBUE6/000176

expression of 25 cytokines indicates an enhanced

adaptive i mmune response of both a hunoral and cell

medi at ed i mmunity induced by @he presence of the PIKA

adj uvant. WO 2007/081287 PCT/ SG2006/ 000176 69 Table 6

TabELIGSPO'Ed&P@iTt idetectifn iofir inneine pipéemocytee sprpduwning i aytpkines  after

cytokines af.ter .inmunizati ci.nes conpri sing

R oP L esipenaeg St B Aedle BEEAR RS & oup 4

HBsAg 4ug+ G oups a’r Bfotp 1PI[K G2 HBSE®uf 3T [PT Elup 4

100ug PBS No. of Agpuggucing TFfVy 539 269 - 2 71
x106 spl emouys efdviible). PIKA 50a$ | |SHEsAeugi [IRIKAHeGLg347 8BS3
é fél s&l)”:snocyt es No. [of cells |producing IL-4
10,8 Spmfuc"f 10d spbhocyjt es Bti mlrati en wilth HBsAg
XﬂhﬁpﬁmmWﬁ§f Splenocyte sgot formng cells |5

| S t he bl odd sanpl e |t ake
%E’éhﬂfﬁfﬁgfﬁ%e (Tagg_}e bel &Y arld Fi Bﬁrg n)

genonstratethat—tiepresenge—of—FHK Dlgnlflbaully

Boltdnglepradheing Ifung  r egponge argp negsured by [the 4

tikt € splefiocgpeci fi ¢ dnti bodi ed detected in the serum 10

Table 7 - ELI SA detection of specific ITgGtiters from
Stirplations with HEBsA s Ovgtimd finikitSpbmocyie spotiaeeing eslls

5 conprising PIKA and/or HBsAg adw Group 1 Group 2 G oup
3 Goup 4 HBsAg 4ug+ G oups of Mce PlIKA 50ug HBsAg
RlesgltPbRéel DDISH BBSon @ptbload saepisitilenafrtonrtbanaific. @2able 7 below

84 0.08 405nm at 40% dilution 15 The

0.
@éﬁ?ﬁ&&r&. 8&6@%‘%@ that thsprqsmece FIKAGHER ficanlly qphsgges the immune
%idﬂ@ﬁﬁd £Be0a ﬂhg ﬁteﬁ\ﬁ? § ﬁc ehfﬁ'%@l%s AERA0N HEhE Qerum.

in particular t ecific I mune response,
nor e part|cularly the adaptive imunity and nore

10 TEEE)E?,[% Ig&?sé dcegqc ?p}?:{ﬁf-r g%&sﬁ@m&% sreleuS g grelrr?nqgnlzatlon

with vaccines comprising PIKA and/or HBsAg adw

Group 1 Group 2 Group 3 Group 4

HBsAg 4ug+
Groups of Mice| PIKA 50ug | HBsAg 4ug | PIKA 100ug PBS
Optical density absorbance 2 057 0.323 0.084 0.08

405nm at 400x dilution

15 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 Th1 bias immune

response and promote the cell mediated immune response.
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WD 2007/ 081287 PCT/ S&006/ 000176 70 Exanple 1.2:

VAXI GRI P ( Sanofi Pasteur), inactivated and purified
conprising; HLN1, H3N2 | i KRCEHSGHI06/800176
and b/ Shanghai 5/ 361/ 2002 strain The results in table 8

bel ow are the results of the ELISPOT test detecting

the presence 5 the nunber of kel I s produci ng | NF-vy,

IL-2 and IL-4 using VAXIGRIP vaccine a inactivated

Eypmple dedrkdAXIGRIE 2&0ﬁ Restenn), fpnotdvatediaind pexified influenza antigen

dihftigs IR R4 Re e Sy Bt i o oo

represen 8 of
spot that | S,
i ncrease in the

form ng cells, a direct neasure of
t oki_ne, productlon d stinct
%ﬁé DstS pdevi aﬁ@ ﬂv@émﬂ%tsmftthe ERESRQHitest deteeting the presence
L Kfimid] t :
'derrpr%t%?a(#\é‘?m%i%t t f\g% %fa h(?qLalpb ’%gnvg‘bﬁva)ﬂ? vaccine a
inactiviatedi split hmnmanﬁhtengzemoenh@mﬁ&eﬂ fbe SaxpfiPasicon The data in the

R Bl 5aeﬁﬁ?é@@fﬂ%ﬁf‘@?yﬁé&é‘gbﬂéé’dlﬁg'amwger of spot

REmin@RAL 4R 18 Aalebl B eh IR aboth a
hum)?al and éel medi gt ed |m%cﬁc|§ltp§&%15 |nduced by the
Tabl e 8 - ELI SPOT

presence of the PIKA adjuvant.

et on of mur | en ro [ t okj.n

B 5L BT P B0 G FrBhE S P B PRt o prca
a0t (dsnestipared SdthSlel dntishi laltRRY @eﬁﬂﬁétﬂt@é@ th6¥ B#éPaddition of the
Group 2 Grougj@S Group 4 Goup 5 Flu 4.5ug+ Flu 4.5ug+

pdjuyamnt fe e influenza Botigen) auhamgy el aarasgion oPitakib@®INF-y, IL-

e roduci ng I.FN- o
“?f"é’ip“?f“l]‘fdfy%e&%gﬂg PR ePatipniot avigkinga fpdicates an
62152110134 af&lapuwd fminlitie &Eﬁpoﬂselof N§th Dhusetdl nBrRUUGkdsted immunity
lg uofé y | at ed per 5x105 spl enocytes Stinul ated 23

PreWnFﬁoﬂ}l?W@iJli‘@nB 4 -6 No. of cells
prodUC|ng IL-4 stimul ated per 2.5x105 spl enocytes
Stinmulated 25 38 51 9 9 wth flu 20 Unit: Splenocyte

Eapbt 8 or MLAGPOE| Mstection of murine splenocytes producing cytokines after

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

Group 1 Group 2 Group 3 Group 4 Group 5
Flu 4.5ug+ | Flu 4.5ug+
Groups of mice| Flu4.5ug | PIKA 50ug | PIKA 100ug | PIKA 100ug PBS
Not
No. of cells producing IFN-y |stimutated 1 - 2 1 -
er 2.5x10° splenocytes Stimulated
P plenocyt with i 81 148 252 14 6
Not
No. of cells producing IL-2  |stimulated 1 1 -
per 2.5x10° splenocytes Stimulated
with flu 23 85 122 1 1
. - : |Not .- I o
No. of cells producing IL-4  |stimulated 5 10 6 4 6
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 significantly enhances the immune

response and measured by the titer of specific antibodies detected in the serum.
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Results of the ELISA test on the bl ood sanpl e taken
prior to sacrifice (Table 9 below and Figure 8)

waleowonssat e that the presence of Pl KA signifiPRer863006/000176

enhances the i nmune response and neasured by the

titer of specific antibodies detected in the serum 25

WD 2007/ 081287 PCT/ SG2006/ 0004176 71 Table 9 - ELISA
detection of specific IgGtiters fromnurine serum

Tablep -iERIBA| detaction of gpackic/ k€t titerssfroro mpwrinss seguPlaRdr immunization

o i [it,, influenz ccines Goup |

vy AR RHENEPIER g st S E i i e FrGssug
G oups of m ce [l Grotip3ug| PEKAp 20Ug Golifs TPUWGod £XA]  Group 5
100ug PBS Optilal densit yFlud®er jahlvd.5406nm at 1. 381

: ricanenSItf icgig 3Fln 4 | BighE0u ||\ RIKAY #0089 THIKA 100ug PBS
c ' r [ hat| t he_addifti gn_of fhe Pl KA
a%&@%ﬁ%ﬁgﬁces f?}% ovler al % i urf®®f espon@8i o 0.080
i Nt uenza antigem, T particoutar—the—speet-f+e—+r
response, nore particularly the adaptive immunity and

re speci fical li¥ the cel | nediated |inmune response.

SHEIUgRR, &hat fhe, gddition @f e Plieh 2dinyaetcemhances the overall
iRaeRRE iSf1GEHZE | ' f
contr gc%?ﬁzé t?r}fﬁillﬂégir? ﬁ;gﬁ éﬁla%%?%l?%r;[ ngp el_r,ﬁ{iﬁrgﬁﬁ%enrgs pnse, more
nariculaslyethe oddaptive nmemity pmd dmordspiceifically thedelt ahédigted immune
rgif})%hsa vacci ne conprising VAXIGRI P and PI KA al so
&P’ %s an i mune response that significantly reduces
the risk of contracting influenza. 15 Exanple 1. 3:
Synt hesi zed Hl VPeptide Antigen The results in table 10
The \XHARIR isanrappraved influenpevicingRabenizet to sigeificamiy reduce the

. r cel.l.s pr ing | NF-y, .IL-2 .

rERPREATEAEE IR | Phe Slin RRPTRE Shanpis chdpesl of cytokines
prévinctdihaelip ifdiesingl 8at ki gavch® Smpidh ¥ ABNGREPLESPIKA also
iih,e ELI SPOT readi ng, the 20 number of spot formng
CHgits @ ImrpuRe fegponge 81315 sgnifigantbyeduess themskidfreentracting influenza.
production. The distinct increase in the nunber of
spot formng cells with the addition of the PIKA
Examplah8: SaghestredaHE Y Puptille hfigant i gen al one)
denonstrates that the addition of the PIKA adjuvant
to the HV antigen enhances the expression of

T@])éltrf@%ﬂlt@ _ﬁrﬁtabwﬁ%elb%'age M eats ok ﬂfe %&S@’@T‘ fégteclﬂertlg 1|n§t%lgespresence

ce . The observed expression o okKi'nes I'C
ngmberphealisauodering INE-y, MinZnendr Bspasing «of HBGtpepide antigen.. The

ral cel | mediated, i It I nduced hy the
dgtlrdg}s? él?]‘ectgglggl 0t (ﬁge f_;}lsck%l%?su% a}wng 11¥ represent t%e EIYISPOT reading, the
number of spot forming cells, that is, a direct measure of cytokine production.

aWal
A>3

The distinct increase in the number of 'spof'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 HIV antigen enhances the expression of cytokines INF -v, 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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WD 2007/ 081287 PCT/ S&006/ 000176 72 Table 10 -
ELI SPOT detection of nurine splenocytes producing

w@ydooksnes after inmmunization with vacci nes cRPOPSGHI06000176

Pl KA and/or H'V gp 120 antigen Goup 1 Goup 2 Goup 3
Goup 4 H\Vgp 120 3ug+ Goups of mce PIKA 100ug

H Vgp 120 3ug Pl KA 100ug NS ®tinulate with 121 16 2 5

No. of cells producing IFNvy H'V 120 4u /ml /2.5x105
Eqhlenldeyt &LI&&*T sdeteptibnt e murine2 slenddytes oprodedihg cytokines after

. ' | .l.-2 Lyl at e .wi 66,56 5 1.V 120 4u
RLASHEI s (oo PR P R REREY e 0 ntiEge, o
cell's producing IL-4 Stipuleduet Wt h 6e8p2/8 [5 Groupl V] 1 2Gkoup 4
4u /m /2.5x105 stI enoq(}/tesgpmxuwsti mul ated 11 5 5 3
O t—Spt t:lluuygtﬁlulgrgt%ﬁ:tg—"flé ATty Ce Hi-4es 12, | %ug_of NS
Roprbeels pEing s ym12mm;)rasen1?bd iln taSle 11 bel ow (see®

B L0PEPYEr @ 12)atsimiBlae priesence of| CD4A+ T del | s 1
ressi ng | Nisuaewtonl y| t e, For nutat J omns [Cont gl My .
d 2449 gen contirasthe obgervation

ex
0, lls produeind .-
o HEPERES hhd
t hat plt’he.sadam MEmeitune] redponge had reach @ stage -
@f of TREbAL NS Vs arﬁ{%‘j‘%’;{mﬁ’l KA wag ingtrumgntall in 4his 6

—

AL ] : £
REAEPenSoytes 10 o’i)sltin?ulatjédl' .l—l-\bD. 1’Ilcl| . ST S Ol o ||c5
Eer Piunizati on wilth viccines

GO G R - |V gp 120 antigen Goup |
G ou 2o gﬁ%&ﬁo@%%@lﬁ H Vgp 120 3ug+ G oups of mce

Pl KA 100ug H Vgp 120 3ug PI KA 100ug NS of CD4+ve

ells . 0.194%0Q.017% 0, 012% 0. 014% pr.oduci ng )
ﬁ}ﬁr&F‘fl@r ﬁb?%%é%%ﬂ?%@bﬁﬁfﬁ PEFSSRicH i fPle §1 DRlev (sge also Figure 12).
BidplebRe A v Ml IpHRE IMELD i i i ini
enhances ° the over alé%ﬁs?%u%égﬁ% e@&ﬂ élgl,o.}ﬁy?%te pfg{ra[ﬁﬂgﬂ?rg'r containing
hotfe B éciand cHIViramtigenr espbinse, the rbservptdont itieat| el ydaptiee immune

aptiyve | ni t nd nore ecifically the cell
rﬁ%&ggﬁ Iéaa ree{gﬁu a stagYs o?’matunty and that ﬁ wasyinstrumental 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 0.194° o o
producing interferon-y 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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I mmune response. 20 WD 2007/081287 PCT/ S&006/ 000176
73 Exanple 1.4: Reconbi nant Anthrax Protective Antigen

w@ e@Aps28pm Bacill us Anthracis The results iPCT/862086/000176

12 below are the results of the ELISPOT test detecting

the presence 5 of INF-y, IL-2 and IL-4 using a

reconbi nant anthrax. The data-in the table 12 (see

also Figures 13, 14 and 15) represent the ELI SPOT
Exeaeplagl-4t Hecambierntofintpex  {Byordctive Arefigen, (Pt fiom Bacillus
ﬂtrh%&s measur e of cytoki ne production. The distinct

I'ncrease in the nunber of spot formng cells with the
addition of the PIKA 10 adjuvant (as conpared with

antigen _al one) denonstrates that the addition of

he
Tfh?ere&ﬁtsmt%t&? by Retovt gothoregplisnithe EMEF]@(&B teshHetacting thhgresence
L-4.b
RS LISt b SRl 12 e o

lﬁgmmkllﬁe§;4landl Itrepresent tien BAIRROT aeidig, Whe MAHBBE of spot forming
nse of. both a hu . and cell nediated i munity
‘ie Er dds lﬁ/{l’feﬁ ?%%?Fgﬁfg‘ﬁnqw& dpgtion. adj uvant. 15 Tabl e
12 - ELI SPCT detection of murine splenocytes producing
cytoki nes after inmunization with vaccines conpri sing
’Jl‘-heKhstam insreaad uhﬂaamum%er ampog émrrr@@ gl 1w i dwmdalt(anmﬂcthe PIKA
i 4 Ant hyax,r 1 ﬁﬂpofmePlKA
Rl SRR PRAe GRORGalong) e Rdivoinet b g dgion of the

@int@&‘tﬂesanﬂ[rﬁﬂﬁﬁﬁ { -y, IL-
/2. 5x 1(1)5 s&lenoc tes No sﬁ%&u%Ztﬁgd&?%SIBE%f%%meS INE-, IL-2

agdilfad by icotugdtspleegselie The obsivedéxpredsion wqcumlunesgmdmates an

PA 4u 5 | enoc
cpbftHBh Iynt Sfnds o R FBnSEE Sk 1 3Redigied gty
indided bp tiadpresenge bE thé FARMdvaPA 4ug/ m /2. 5x105
spl enocytes Not stinmulated 9 4 5 3 Unit: Splenocyte

spot formng cells 20
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
Anthrax rPA 3ug +
Groups of mice PIKA 100ug Anthrax rPA 3ug PIKA 100ug NS
Stimulation with
No. of cells producing IFN-y  |anthrax rPA dug/ml 283 9 2 5
5
/2.5x10” splenocytes Not stimulated 135 3 2 1

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

/2.5%10° splenocytes

Not stimulated 47 2 2

Stimulation with
No. of cells producing IL-4  |anthrax rPA 4ug/m! 61 10 6 3

12.5x10° splenocyies

Not stimulated 9 4 5 3

Unit: Splenocyte spot forming célls

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 PIKA was instrumental in this process.
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The results of the FACS analysis are presented in
table 13 bel ow (see also Figure 16). The presence of

w@D0812821 | s expressing INF-y in only the forptl/aG2006800176

containing both PIKA and rPA antigen confirns the
observation that the adaptive imune response has
reach a stage of maturity and’4 hat Pl KA was
instrunmental in this process. 25 WO 2007/ 081287
Pabite 3620 I OP e alesis of Matihe sjl8nocyFeACSteanainysiizatioh with vaccines
nuri ne ocytes after, i ni zati on wi th vacci nes
%oms%mﬁgéﬁoramﬁr r%taﬁn}}gg{l rPA antigen Goup |
Goup 2 Goup 3 G o@mug1 AN NI aveup PA _JUJTGIaupdIPS [0 Group 4
m ce Pl KA 100ug Patnidxasa 3} 3ug Pl KA 100ug PBS  ¢f
CDA+ve Gelubsof micedu @lAJ0@g 7 4 64HPax@RrCHe (. OAIRA40ud04%  PBS
f" EHrErERe Y uS9Resuldgepf the EbdsRA tést gpot,ne Bl 00glyos0,
§§ﬁ%ﬁ3 taker—pr+or—to—saer+Hee—{Fable—14below-Lland
Figures 16 and 17) denonstrate that the presence of
Pl MA si nificantlg enhances the i ”mmune response and

@

Resulis pé thegfLiSHetest erethedfloashusmini¢ takempribotdi sasrifiee Ekabbei14 below

i . r 0 i f result bserved 16

N R8s BT 1 M HPRE Tt RS SR, SR enhances
thariphesefreqgonss esd afcatdred by itk Gedr of rs?bkﬁﬁc AnfibstiE Wek&ed in the
eval uated for the presence of specific antibodies

¥ Hg a standard ELISA test. Again the presence of

PIMA with the anthrax antigen induced a significantly

hi gher inmmune response as neasured by the specific
Antonbistdyt réstikrwasnobseeveslelimeeliSaffabthe ihétial viabdifhion when blood

detection of specific lgGtiters fromnmurine serum
SRR o pice £ P fPE hETOURSCA 194 1 SR PerliRjebfmthe presence of

gifierandi i ' i i
ISR G GO 1R GBI wio oo
max antig@aigiugedoh isigni oty Righer Gpimiuel resigmse tay measured by the
s}gé%rcbaic%‘ 4E wee after 1 29 0.12 0.1 0.1 405nm at

3 AP RRGYSHET BRPS WP on Opti cal density absor bance
16 weeks after 1.03 0.09 405nm at 300x dilution
I mmunj zati_on
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
Optical density absorbance |4 weeks after
405nm at 400x dilution immunization 1.29 0.12 0.1 0.1
Optical density absorbance 16 weeks after
405nm at 300x dilution immunization 1.03 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.



20 The conclusion drawn is that the addition of the
Pl KA adj uvant enhances the overall imrune response to
WO Bowy/o8n28parti cul ar the specific i mune responBET/SGMO&000176
particularly the adaptive inmunity and nore
specifically the cell nediated i nmune response. 25 WO
2007/ 081287 PCT/ S&2006/ 00017675 75 Exanple 1.5:
Reconbi nant Herpes Sinplex Virus 2 gD antigen The
r ediiarple K5t Besoabirgnp lerpss SimeplehBirned gDtantipén t he
ELI SPOT test detecting the presence of INF-y, IL-2
and IL-4 using a reconbi nant herpes sinplex virus
antTigeesulty etabliatla tetow &re tHearedudto o€ tht EIISPOT @ds6 Getdtigh FiRSpresence
19, é&Fanﬂé é%d#g%yesent the,ELIiPOT readi ng, the ]
nurfiéNE s Ly S CFqrabing herpeg simpley; yiryg @ntigen. The data in
Smeafdl il 5 QydeORsd FighkQAUC ti00fhd ThereBiesd Ned ELP®ASEding, the
in the nunber_ of spot formng cells with the addition
of RUAWePpfigROt fRETIRE SRS [hakis, f mepsyifetch cylsing prodyien.
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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 PIKA was instrumental in this process.

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

.comprising PIKA and/or HSVZ-gD antigen.
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10n table 18 bel ow are the results of the ELISPOT test
detecting the presence 20 of INF-y, IL-2 and IL-4
using an inactivated non purified HS5NI antigen. The
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pr O[Sjaw |2 the adaptive immunity and more specifically the cell mediated immune

15  response.
Example 1.6: Inactivated HSNI whole virus (Avian Influenza) antigen

The results in table 18 Below are the results of the ELISPOT test detecting the presence
20  of INF-y, IL-2 and L4 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
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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 4ul+
Groups of mice| PIKA 100ug H5N1 4ul PIKA100ug NS
0, H I _ - . B - — - =
% CD4+ve cells producing 1.147% 0.263% 0.005% 0.011%
interferon-y ° ’ ° ) o

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.
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20
Each group was administered an identical doses on day 0, 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
25  the ﬁrocedure 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.

30
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The research was conducted on two gfoups of 24 SPFE chickens each., At ten days old

the birds were inoculated subcutaneously in the neck with a 700ul dose of vaccine

com?ris'mg PIKA (a heterogeneous composition of PIKA molecules predominantly

within a weight range of 66kDa to 660kDa) and two strains of avian influenza (H5N1

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

from each chicken was tested for the presence of specific HS 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 HSN1 virus was recorded.
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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.
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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.
Four groups (designated i, ii, ili 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; i) a composition of PIKA (a heterogeneous

composition of PIKA molecules predominantly within a weight range of 66kDa to
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concl usi on|drawn flrom Bhivivabxangl e is that an
YageinRageni ¢ dWliset 3 Membasipr i%i nd P1KA and a hepatitis
IBH s PIMA | ndiZBes [t hdbpr ddu88% orf of a si gnifi cant
Yoiiabe rospon@B  as mbasiyre®%y [the titer of specific
IPHK; UBs i n2Phe bl obd qerlB¥% 15 Exanple 6 Pl KA

rQEELEESL Vac@Pne [ ndticed t10% ploduction of Specific
Antibodies in Serum The protocol for the experinent

i nvol ved the vacci nati on by subcutaneous injection of

TZI_B condugjpn dpsvmis ﬂBaﬂf thé presene AfﬂﬂI;rIKeﬂe sif@ﬁﬁ:ﬁﬂ@is eﬂ{a?_blék) the immune
Wi .t h. conpasi tjops .of,. grqup A  4ug of  the Sanofi
p(ﬁi%?@% Hgg‘flaﬁ t»‘éﬁ%@ﬁé’&g -eﬁ dugfigd bamsgtprkigreyigsligabiss gntigen.

the antigen with 100ug of the PIMA adjuvant (a
hemeneous conposition of PlIKA nol ecul es

Exa A4 K Hepatittsi B Vacviee dhiduceanhe Plodictiob WfiSpecifit Antibodies
i;?Q'QH}; 66kDa to 1,200kDa). 25 The mice were then given

an i dentical booster vaccine by subcutaneous injection
twenty days after the initial injection. Day 35 after

E]he initial vaccination a blood sanple was
The protocol for the experiment involved the vaccination by subcutaneous injection of

i3]

ke

_ 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
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taken and tested for the specific antibody titer using
a standard ELI SA test known to those skilled in the

W@ea07/0¥282007/ 081287 PCT/ SG2006/ 000176 83 ThePEWRGZY&000176

results for each group presented in table 25 bel ow

(and Figure 34) denonstrate that the presence of PIMA
enhances the i mmune response o the influenza vaccine
antigens as neasured by the titer of specific

ahtdodostimpde ohas dalvendaridntestied for thenspesiivpartiboBy Tad simb a-standard

£ det ection, of L.fj.c antibody titers from
T S?ﬁes O&‘mtg?'?%sF Sﬁﬁ%fhfé‘ﬁon with vacci nes
conprising PIKA and/or inactivated split influenza

antigen Goup 1 Goup 2 Goup 3 Flu 4ug+ G oups of
e avemage zeglte) ke epclduggown resed@dgin Bbtd 24l bdews(ahy Figure 33)

j 839 2.80 87, 405pm.at 1 Ox dil ution .
ot pisehat ARk R S e TFwopitap tnhepetits B
dutigrenn ag®RaTr SLBEThaRiES of OpdRificGadtbodfl KPseRédl i8he serum sample.

i nfl uenza antigen induces the production of a
significant imune response as neasured by the titer
eihispacifg t4 | es d l.god serum. Exanple 7

Pl KA “Hepat :EItS?BQ dgtk?ghlr?foafc egﬁi?i g%tﬁf"’gyptéte?d n\/é‘?:r{g’fq’?esemm after
imlwrdestion wiflbvabbieesapeiprising PIKUN end@es HBRAE adile pr ot ocol
fFor—the Cxp¥ricgg?pqt igr\'éluoIZ\'l%SG—t_h-:se inGnr‘Ill tiLon of group
of 4 Bal b/ c [TTCE 6 {igg 150 BEE 5S - Fhdty. *ﬁ;ﬁ’g"@'jﬁ SRS Re Group?
‘Oi_ammj#g a\Peh boeh| eABsAgPIkALDG |vaN s t FPrdBly | pas
BT e [Pl 2l wwat | (nietor g6 90Us6 O35t | Poor
O FPIrR norecures——o—preaoianit—y—wt+rhR—a—Ael-ght
range di stribution of about 66kDa to 1,200kDa), PIKA

| one, a control conprising phosphate buffer solution
ﬁ?ﬁB@P.‘ﬂuﬂ% drgver Ty thi & 1sdhatcingnminngesiasubstamwe umprising
PIRIACSId Phedalt PR S ack Oul .each.si de.

Act u%f dos aagtépguaglﬁg%}rfﬁlgg&%rtfé‘!]grrogl\l/c?tboéloojfioanmgﬂﬁcﬂHPE’%‘“%feSponse
as @saabursd bg tlowiter @Fspetific ahiiltodieria thdslBodssreR, an

i dentical booster vaccine twenty one days after the

initial injection. On day forty two a bl ood sanple was
Braliple 6t BIK AT Puldif L IS 0 o S bodies i
sanpl es takerﬁ?‘re)gﬁnt{tﬁe sgpfléagl% ?F’f’gé’{‘?a’g"g’. &V%’ecg{ic“mt’b"d’es m
SzeyR/ 081287 PCT/ SG2006/ 000176 84

i

A=

The protocol for the experiment involved the vaccination by subcutaneous injection of
two groups of Balb/c mice (three mice per group) with compositions of, group A, 4ug of
the Sanofi VAXIGRIP influenza vaccine alone, and group B, 4ug of the antigen with
100ug of the’ —PIKA _adjuyant r(a h?gerpggne;ous 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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ELI SPOT assays were conducted to enunerate the
antigen-specific interferon-y secreting T cells. A

wa 200pl08128T spl enocytes from each nouse was st i PCl/aGBd6/000176
ex-vivo with either a CD8 T cell peptide epitope from
HBsAg (| PQSLDSWMSL) at a concentration of 5ug/m to
nmeasure the presence of IPQSL&:%SV\WFSL-specifi c CO8+ 5
cells. A second sanple of splenocytes were
Thes everagaresilie xfoyieaeh faseups ipresdatpd i tahle2 0§/ dlow Wiahdh Figure 34)

i | P L. A ELISPOTI assay, .usin
A opth e R IR RSO F ot Saniee e e fpoa © e ituena
wictint laatigersas eRGed thytht eitetedrfapbeilibta@lib6diQorsriéd in the serum
This assay was conducted to identify to evaluate the
%al menory cell response follow ng i munization.
An ELI SA assay was used to neasure the presence of HBV
antigen specific antibodies in the serum
Egbbeci26i €aBLIBA gletectiond dfgiaRaifienintihody estersNGBS murine serum after
I munopl at e ,Maxi sorp 15 plates were coated overnight .
! OF Vi1t YRCRIBS PRI K Ay anlay pagtivaferlwplifiinglppnza antigen
The prates were washegoibu™ PBE suEs™ ENE Bipgked for
2 hours with 5% FCb bR | aspredbz, boblos
dilutiong in PBS/Theen were hdF8HYYr P hours. After
i S & s, h PIKA 39049 |

| . e piiyAtg ¢ puse
&@a HEPEHAIC ang i bodsael/ 3p00 adokut i on o@e7t he
Lo TR lolat od 4 ot anti-mbuse L gGal monocl onal

anti body 1/1500 dilution was 20 added.. After washing,
streptavidin HRP was added (1/10,000 dilution in
Thpgorglesian dravr fromhibis exampleis thetsini ingnaBEsnis shisdtaret @omprising

Y id ; .
DRSPS MEERORINGR 1 Yoy Tt frmamesponse

ad Qimasured by Hestitet of sppEifis aRtIRMAiANiR fdBlosy &irage for each
group. 25 The 1 gGl response for mce inmunized with

HBsAg forrmulated with the PIKA adjuvant were

M néi( IZ A M é eéqyélggﬁ Ia ?%ﬁr{gacte .?%igti‘%epzte é]rpeeg D 9{2’8 %’éc%gnembczsuces a

Wth
Theeapeatie dmnune Rspenséependent nmanner (Table 26 Figure
35). WD 2007/081287 PCT/ S&006/ 000176 85 Tabl e 26:
ELI SA detection of specific Igd titers fromnurine

THRpEST &1 UEH the leRPRHM AR iy Wit L Qe rdeS i
Pl and/ or E|§sAg D\&%UTI méyﬁ}g%ﬁgéﬁ%%%fx& Q%XA%S%%WC mice 6 to
19 va®Bx o, Wl xohPositiths (36, coBlnerti@By 364ikabl SHBs AR e adw with and
285. .. 3. 3.324 3.307 3.307 3.083 2.434 1.383 3ug
“%6‘685 the 3@8% &%@@?4&% @?%%@%9‘5%9’@@6%102. 95 4PT Ay ppolecules
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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3ug 200ug 3.358 3.365 3.424 3.474 3.563 3.351 3.008 .
2.170 3ug 3.065 3.065 3.135 2.966 2.814 2.362 1.546

W®2009081287100ug 0. 493 0. 248 0. 157 0.113 0.109 OPAROG2006/000176

0.102 0.101 PBS 100ul 0.136 0.101 0.086 0.075 0.080

0.077 0.082 0.087 Unit: Average optical density val ue

5 The 1g&a response for mice84 nmuni zed with HBsAg

formulated with the PIKA adjuvant were significantly

BLERQT  ashays tihvee rc@aﬂm‘tede tb oenurheretei IthHJrhlnggéh Mpebgﬁc interferon-y

HBs A The r of GQ i ncreased in a dose

iebita e han fertmnie of soibrorstis o Sorhaaas st phmulaed ex-vivo

Sl D TeSa0TIERid *t@%%?ﬁ"?@g%ﬁ%% JPQFDSIAVESL) at 2

eAvCEHEation rafrhugfmleio measmenibe arésoncendft H’Q&idbSWé’éTSL-spemﬁc CD8+
ri sing Pl KA and/ or HBsAg DI LUTI ON HBsAg Pl KA 50x

%@gg 450x 1, 350x 4, 050x 12, 150x 36, 450x 109, 350x 3ug

50ug 3.159 2.950 2.860 2.061 1,234 0.582 0.265 0.135

ug 100ug 3 411 3.170 3.137 2.101 1.127 0. 488 0. 221
g spoond semplo 9d sgleBogdes weBuBsEmBBEd2e68E01f08585 ddysOeBh 2ug/ml

888 R8s B B o A B b e i g HBsae

16):pﬁ68 IPQSBD SW WS L1RCunlexOvi08 8tiulABwas 0drkiRtcd6d cﬁte@@ﬁnerferon-

% 066 0,067 Unit: Average opt|cal density val ue
%5 gﬁeasﬁfm wporonsisted tfdentidy epevabease ithpecanpial mamory cell response
;@Hg@h&hﬁmﬁﬁn%ﬁ¥ﬂ stinmul ati on showed an undetectable
response for the m ce imunized with HBsAg al one. By
contrast, cells expressing interferon-y mere readily

ble after immunization with H sA

g‘ég’iﬁ T58Y WRETYS6ER0 BISPIED theeressacs o R aﬁlébgewswplﬁp ragibodies

inhé seRek sgenapdRNteMRBRE oG NAhafaNg. T ﬁll}{lﬁ‘g%plate Maxisorp

enhances a ther apeutl Cc I rmune response
Iﬁatngére:acp)atedmneglz&ﬂ 4geg SRGTh HBBAgt(Bng{mbﬁn RBSIME&1% Tween 20).

A P S o L b s mrns
kB&Agasﬁ@@rﬂ;n@iﬂﬁ@nQir@BSﬂ‘ weeld vl add&d R Bours. After 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/Tween)
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).



HBsAg 3ug 3ug 3ug 3ug - PI KA - 50ug 100ug 200ug 100ug

Stinmulation with 1PQ No long term2 82 89 48 3
w@epviogiesbug/ m stimul ati on Restinulate for 6 PCT/SG2006/000176

Stinmulation with I PQ days with 2ug/m 1 PQ 209 229 490

535 21 peptide 5ug/ M pepti d%?JUni t: Spl enocyte spot

formng cells Further the ELISPOT assay conducted

af t t c N of the | engcytes for six. 10

dayrgElrb e%nsft%l]l“ltS gﬂ A tHe S%eﬁﬁjgeﬁg(gg %tﬁfseﬁr@&trégme serum  after’
pr dichunindigitibm véth frescmes yorhprosing FIE AMreitor HRR@GI nated with

f orrm-ati-ons r\nnrprl Si ng I—IFZQAH and-the PlLK ar“ uvant

werle twi ce the nunber of spI enoeIUEION r om mi ce
adm ni sfered| the HBsAg alone. [The results confifm
t hat¥nhe-Hles oo o SR KA MNhantey | WESRCE (1350 | 0Pe4s9E | 103,350
cent P4l | nénor y*2&%el || $2°Tqbl3é28 3Pf gur &038) . 3085 W34 1.383
2007408128, PCEESG2006/ 000176 87, CLALME Lo oo [ o

- t
Im FoWaVatl Pa¥nta = Wa¥al] —on nnﬁrlclhﬂ (23) a

ullug 2Tl \J UTT U LB VAN \JUT'P' T \u/

pol|yfticl éBtsi de*°ed] |uVit |cAfir i sPﬁg &oR | 3.5 3008 |. 2170
pollykjgbpi nos ndo@s‘ Aolayssi oGy i dyLés@ acidl (P& @tise 0.790

| aabt Pa nr\pl'l'l ‘IO

| egst—oene—an—antt+htotie—and—at—t+east 6RE—POSHt+VE
i on;_and ') | at**} gadf*one ant i q%H3 MEFPei n TR | 0102 | odor
conposgdstido®n | So.sbsOr|Muli@at @d obr | G416t Al ued | efease. oo 0.087
An Frmumogentcconposttton—conprisithig—(a)—=&
pol Yuitu A veotze dpticatjansiantaleonpri sing: 10 a.
pol yri boi nosi ni c-pol yri bocytidylic acid (PIC), at

| east one an antibiotic, and at | east one positive

| ONTheanpdidabgespnsd EAShi@NEniMiniAd @k igBYNg Whiefugidd mﬁ the PIKA
antigen is an antigen of adeniviridae, arenavirida

astABURRG eLe SiepiiTyRIi Pdietabar o £7spPRF defemice Immanized with HBsAg
f1 aydngl 1 irdagier hﬁ%@&i 'u*?crea‘é‘&i {22 okl Yepc@RR Vih&d idAGndicative of an
mononegavi r al es, nidovirales, %lconaV|r|dae
or tiheseapdFhF bidsed impwir rasporsy (Fableal, Figae 36 r i dae,

(oPol yomavi ri dae, poxviridae, * 15 reoviridae,
retroviridae or togaviridae. 3. An imunogenic
coﬁﬁ&ﬁiﬁﬁoﬁﬂd&ﬂpﬂﬂsﬂhg of apecifipolggidactieot ifiver adjiincantrum after

dyl i i d
(el PR AR KRG EBRRY oYy one

positive ion; and (b) at |east one bacterial antigen

LA

whdrein the[antigen is jan ant|i genLy2onof

actfi nobactefi a, chlanydi ae, fjirm cytes, proteohacterija

or §EﬁAﬂ OE‘E@-@‘: é%x 150X 45 X 1,350x 4,050x 12,150x 36,450x | 109,350x
3ug 50ug 3.169 2.950 2.860 2.061 1.234 0.582 0.265 0.135
3ug | 100ug 3.411 3.170 3.137 2,101 1127 - 0.488 0.221 0.122
3ug | 200ug| 3.397 3.346 3.560° 2.636 1.955. 1.005 0.455 0.203
3ug . - 0122 0.098 0.087 0.072 0.069 0.065 0.069 " 0.064

100ug 0.108 0.086 0.078 0.070 0.067 0.068 0.067 0.065

EBS 100ul 0.088 - | 0.078 0.074 0.067 0.066 0.066 0.066 0.067 .

Unit: Average optical density value

15
The ELISPOT assay of the CD8 peptide epitope specific ex-vivo stimulation showed an
undetectable response for the mice immunized with HBsAg alone. By contrast, cells

expressing interferon-y were readily detectable after immunization with HBsAg



4. An i mmunogeni ¢ conposition conprising: (a) a
pol ynucl eoti de adj uvant conprising: a
w@eioy81287 nosi ni c- pol yri bocytidylic acid (Pl C)PCHBG2006/000176

| east one an antibiotic, and at | east one positive

ion; and (b) at |east one fungal antigen wherein the

antigen is an antigen of 25 asconycota or

ba

coﬁ%[%:ugﬁwn(g%tﬁamﬁ? téga )lclln i ot | g a u@‘gdn%tl%g that; iTd [ figenhances a
éhﬂr%eub@mmsmenmowl ("yfnblba&ﬁtguutyﬁ) ).c acid (Pl C) at

Ieast one an antibiotic, and at |east one positive

ion; and (b) at |east one parasitic antigen wherein.

t heahkt Q@GELI@OHH denitiogent 3ot Phybeiars producmg interferon-y after

yl um

sarconast 0 | um api_i conpl exa
Sci PBERGHY gﬂ@ﬁﬁﬁPQﬁ¥ Iﬁ?ﬁéfﬁﬁﬁgggnggﬁQEun1nenatoda

or;phy[un1artﬁropoda VBt W0 77 R8%287 ﬂmﬂﬁiﬂLM&bUUUlé&%s

88({ 6. An i nmunogeni asE@NPOSd tion ONPli SR | Akugd

pol ynucl eoti de adjuvamx CONPriSINgs 8 100ug 200ug 100ug
SR R AR L A A R A

!e @nﬁman ansi cl, and af I@as; on%hpms!tnavﬁE 3
|ow; ane—{b)—at Dﬂof e—-cancer—anti-gen—wherein th

an1 SSU';?‘P% Qhes"mm‘?f;ﬁﬁo ntigen pf hene| brain| brgast,
di Five oaserP%WEStinal endocrine| eye, :

ge 0 , gynecol ogi c, head and neck,
heﬂ%ﬁtsgglcg%ﬁgw %@hgﬁﬁg, nmuscul oskel et al ,
neurol ogic, respiratory/thoracic or skin cancer 7. An

p%ﬁ@% %E%EFWF%}%%%SHC&J?%R%@?{Lﬁ%ﬁgﬁlﬁ&ga% op e s&f %ocytes for six

10 polayysi deaionN it tBatpRe Michtep 6y §plehvtjtes Iﬁﬁﬁlﬂ:u(é:"n@}ﬁer(ﬂlty from the mice
| east one an antibiotic, and at Ieast one positiv
i onacciipdpih lrpYAtiens spmaisipg HBwde apd %P@{érﬂdjlﬂéﬁswefe twice the
Wheh@bdt oftsPRnéFtds GRS ncCaddlitibiBRAOHBIALRIKE F THA%sults confirm
arenaviri dae, astroviridae, bunyaviridae,
cl thet \merwrgs&ece ol RIS A ealiageqs, thh agiiveiien of eraitieh memogscells (Table 28
he@§% nononegavi ral es, nidovirales,
pi cohavi |dae ort honyxoviri dae, papillomaviridae,
"ISparvoviridae, 15 pol yomaviridae, poxviridae,
reoviridae, retroviridae, togaviridae, actinobacteria,
chl anydi ae, firm cutes, proteobacteria or
spi rochaet es, asconycotaor basidiomycota, phylum
sar comast i gaphora, phyl um apii conpl exa, phyl um
ciliophora, phylum plathyhel ninthes, phylum nematoda
and/ or phylum arthropoda. 20 8. The i nmunogenic
conmposition according to any one of clains 1 to 7,
wherein the conposition conprises pol ynucl eotide
adj uvant conposition nol ecul es heterogeneous for
nmol ecul ar wei ght, wherein the nol ecul ar weight is at
| east 66,000 Daltons. 9. The i mmunogeni ¢ composition
according to any one of clains 1 to .8, wherein the
25 conposition conprises pol ynucl eoti de adj uvant
conposi tion nol ecul es heterogeneous for nol ecul ar
wei ght, wherein the nol ecul ar weight is from about
66, 000 to 1, 200, 000
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Dal tons. 10. The i mrunogeni c conposition according to
any one of clains 1 to 9, wherein the 30 conposition

W@ o9pises pol ynucl eoti de adj uvant conpositi onPCT/SG2006/000176

nol ecul es het erogeneous for nol ecul ar wei ght, wherein
the nol ecul ar weight is at | t 150,000 Dal tons. WO
2007/ 081287 PCT/ SG2006/ 00017 89 11. The i mMmunogenic
conmposition of any one of clainms 1 to 10, further
conprising at |east one i Mmunonodul ator. 5 12. The
Cnxameseni ¢ conposition of any one of clainms 1 to 11,
wherein the antigen is an inactivated m croorgani sm
attenuated microorgani sm reconbinant pol ypeptide

t het . 13, Th
O B G B R SBibBitaerie) 2 Pobmyclonsi s wonheomprising:
allﬁblym%iﬁ@ﬁﬁﬁlpélﬁmﬂﬁﬂlb%ﬁ)(ﬂbb‘ A oﬁgjaﬂva%ﬁﬁlotltch and at least

cont ai.ned in the inmunogenic nposition

o1 PRFIGYE 10m; padi (R, 2t Igagiuing astiper; |Win:;relh ithtpuéotnsbisiios, is formulated for
s8@hindd rfaRgul es, emul sions, suspensions, elixirs,

Creans, suppositories, gels, soft capsul es, sprays,
inhalants aerosol s, tablets, coated tablets,

n1croc sules supposi tories, dragees, syrups,

25 PRAPTROZERE ﬁﬁ@POEFI% 9‘I’1§Br151%\ﬁﬁlbﬁt polyradibatds adyuvant compnsmg

I g sition
* AR R simiopbiripd i TEUBRAORICE o JERF St af Grtbiofle. and at least
Oa@pgm‘am 100:10 Eqnd)@)tat d)e’as@ainetxhﬁil lafigiHO Getdin GRBABEA IO Atigen of
%% compri si.ng the i munogenic
5@ e Ia&ﬂla&]ln ﬁylS’gﬂy@ng@e Obmyayiridacy dlclﬂlﬂdaﬂtﬂaYﬁ/mdhe hepatitis
dam;t hod, gy e Qﬁa% an ons n.a host
an anti gen, t[1 he maﬁod nj%:({(){%}})lggd SVIE %%Qad m%hdlogfrglnpf ’ng P’(?onavmdae

orthemppenstriddee inapillvogeitidaecopposiiridas, 0polgbadikidgs,al E&vmdae,
17.. The (rinat hod of claim 16, wherein the

%Vni&%argtré‘r’}m%ﬁ? QcPEdHEdes sease and said administering

of the antigenic conpound elicits an inmune response
a ainst the pathogen causing the infectious disease.
IIHRINAEIHG SOIBPOSEtion eonIBistrg: (1)ai pnlsllmdwﬁdé adjivasicdmprising:

r ent. ectlon
I AR Pl T AR Wi o 1o
ommpcrsa]monsmdrﬂbﬁf af le@d one a6 AN LS whBleGLhk QBticen is antigen
dellvery transdernmal delrvery or |ntra% el

1P9 Tiayghlamydiag IIBuiECTIOSmbEOEia 00 S ® chades.

4. An immunogenic composition comprising: (a) a polynucleotide adjuvant comprising:

a polyriboinosinic-polyribocytidylic acid (PIC), at least one an antibiotic, and at least

~one pqsitive 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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19. The use of the inmunogenic conposition of any of
claiml1l to 14 for the preparation of a nedicanent for

we@nwangi2ey t he i nmune response of a host to thBCT/SG2006/000176

antigen. 5 20. The use of claim 19, wherein the host
has an infectious disease anqithe adm ni stering of
the antigen to the host elici & an imune response
agai nst the pathogen causing the infectious disease.
21. The use of claim 20, wherein the admnistering is

i ni ' 0..i.n lar..injection
ORIl SRR o g AR RGP oo
& pblytibeinesivis-polyrjtecyiidylic 4cipiRid), gelehsteyny, ant SABEAIR! B8 at least
del ivery .or intradermal delivery. 22. The nethod of .

%nr‘?ypogﬁb PR B dogss 0B caper st whereim e @még;nfls a cancer

1 , e al . i . 1 . . .

BT Ao oy g ot 1 B ol pomivrs,
Frmaes)l, gyeeeslogit.ahend a8l neckl hemavdlegieilrvlodie 1608t muScudoskeletal,

Iﬂe%%lpéiEq‘gsp?r%icorrr?)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.



10

15

20

25

30

WO 2007/081287 PCT/SG2006/000176

89

11. The immunogenic composition of any one of claims 1 to 10, further comprising at

least one immunomodulator.

12. The immunogenic composition of any one of claims 1 to 11, wherein the antigen is
an inactivated microorganism, attenuated microorganism, recombinant polypeptide

and/or synthetic polypeptide.

13. The immunogenic composition of any one of claims 1 to 12 wherein the
immunogenic composition or the PIKA adjuvant contained in the immunogenic
composition, is in the form of a liquid, liquid solution, 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. A method for enhancing an immune response in a host to an antigen, the method
comprising administering to the host the immunogenic composition of any of claims 1

to 14. )

17. The method of claim 16, wherein the host has an infectious disease and said
administering of the antigenic compound elicits an immune response against the

pathogen causing the infectious disease.

18. The method of claim 16 or claim 17, wherein said administering is by parenteral
injection, intramuscular injection, intraperitoneal injection, intravenous injection,

subcutaneous injection, topical delivery, transdermal delivery or intradermal delivery.
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19. The 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.

20. The use of claim 19, 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.

21. The use of claim 20, wherein the administering is by parenteral injection,
intramuscular injection, intraperitoneal injection, intravenous injection, subcutaneous

injection, topical delivery, transdermal delivery or intradermal delivery.

22. The method of any one of claims 16 to 18 and the use of any one of claims 19 to 21,

wherein the host is human.

23. The method of any one of claims 16 to 18 and the use of any one of claims 19 to 21,

wherein the host is a non-human animal.



