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1. Description of Related Art

The immune system may exhibit both specific and nonspecific immunity. Generally, B
and T lymphocytes, which display specific receptors on their cell surface for a given
antigen, produce specific immunity. The 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-presenting cells (APCs), and
helper T cells (Thl and Th2), and 2) cell-mediated immunity (CMI), which generally
involves T cells including cytotoxic T lymphocytes (CTLs), although other cells are also
involved in the generation of a CTL response (e.g., Th1 and/or Th2 cells and APCs).

Nonspecific immunity encompasses various cells and mechanisms such as phagocytosis
(the engulfing of foreign particles or antigens) by macrophages or granulocytes, and
natural killer (NK) cell activity, among others. Nonspecific immunity relies on -

mechanisms less evolutionarily advanced and does not display the acquired nature of
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(usually made up of biodegradable materials such as phospholipids) and Biodegradable
polymer microspheres (made from a variety of polymers such as PLGA,
polyphosphazene and polyanhydrides). The adjuvant properties of these compounds have

been evaluated with each adjuvant showing advantages and disadvantages.

The biggest issue with the use of adjuvants for human vaccines, particularly routine
childhood vaccines, is the toxicity and adverse side-effects of most of the adjuvant
formulations. The application of new technologies to vaccine development is leading to
purified, subunit and synthetic antigens, which tend to have poor immunogenicity. The
development of new adjuvants, to improve immunogenicity/efficacy and reduce side

effects, presents one of the major challenges of vaccine research and development.
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However, PIC (polyinosinic acid polycytidylic acid) manifests severe toxicity when used
in animals. For example, Phillips et al. reported that severe toxic manifestations were
elicited in dogs upon the sub-chronic administration of PIC at a dose of 2.0mg/kg.
Toxicity was characterized by decreased spontaneous activity, poor co-ordination,
vomiting, anorexia, weight loss, hematologic changes reflecting decreased hematopoiesis,
increased alkaline phosphatase and transaminase activities, thymus degeneration,
destruction of bone marrow, dilatation of hepatic sinusoidal capillaries in the

centrolobular areas, necrosis of liver cells, collapse of hepatic structures, and a
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kanamycm and calcium (Av-PICKCa) is used for treating viral infections. Av-PICKCa
has been shown to be able to induce interferon and interleukin-2 production. Av-PICKCa
administered alone as an antiviral drug stimulates a non-specific immune response, i.e.,
stimulates a form of interferon that is not specific to any particular antigen. This anti-
viral response is profoundly different from the antigen-specific immune response

generated when an adjuvant is administered in conjunction with an antigen.

More importantly, the inventor of the present invention discovered that Av-PICKCa had
the properties of an adjuvant, i.e., the ability to elicit a specific immune response when
administered with an antigen. Further, the inventor further discovered that Av-PICKCa

was an effective adjuvant when used together with rabies and hemorrhagic fever antigens.



Furthernore, the therapeutic efficacy of poly ICLCis

limted by its stability in vivo. An antiviral drug
w@oovpn3weB of pol yi nosi ni c aci d-pol ycyti dylic ap¢OCNRobEM00810

I:C), kananycin and cal cium (Av-PICKCa) is used for

treating viral infections. Av-PlICKCa has been shown to

be able to induce interferon and interleukin-2

production. Av-PlICKCa admi ni stered al one as an

antiviral_ drug stinulates a non-specific

Liny eisgofeseribed 3t AYPIGHG & be Parhiom @ﬂlﬂl@%&%ﬂﬁ % 1pky A new
1mﬁ1§nd§ﬁfnu§19&§'Joh&léxo(ﬁ@lﬁd%@rlﬁ 'eﬁﬂérﬁﬁerﬁﬂtﬂagﬁﬁ an-m/irﬁl &t hdjuvant

viral response’is profoundly different fromt
effenty, | Ayeh ‘élpfdc i18 1. 30 Hrin 993 sppd rislingge nkatent eo. V\PI%IM&@Q 7). The

Chlglg%ei ?nﬁt 1*9&929(?%%% pgré}%ges f(‘){%?nlj.ls%&(efﬁt]lk ogen\gl;atl t<‘5R1%[;1)os1t10n o§ Poly
L:Ci Mganiod! afld SaRK G(QI(tKlai) A alPladi{Canthimd a tvaecipe dblehtlmms and
of an adjuvant, i.e., the ability to elicit a specific

mamr??ﬁ}ﬁ‘éali’fé@ﬁ%e when adnini stered with an antigen.
Further, the inventor further discovered that
Av- Pl CKCa was an effective adj uvant when used toget her
Sampleh of abyv-@5CRAE dverhotarbgagpoust withrregpeet dersizel and seeight of the

mo?qful% R[%%IFR%Ia %Vde@:r%égé}n %?enhtc@r% ? ﬁldteﬂﬁs @gefaélg&(&r)ge of

I Munost | rTLI ory COfT'p

sedimer@xtivar ¢d¢ﬁﬁtﬂht Vﬂbes% maarstmedlbyaﬂvedbuigﬁﬁj LIKk&mlelral drug Av-
effects, Arch Vj

PIGKCE RIS oamembaen Tom S tormSoup AT, A )Co Rescarch
rec8BdieR 6% %o@ﬁ@éirﬂ@ﬁol?@ﬁldtyﬁ@ 5@ (PfC) hened %ﬁﬁéralof fifth Chinese

conposi tion “of anaﬂr;gm n ‘and cal ci um
int¢rfer@K cenfergaceain %IG]IQN/ application andhtheprve Stask 1A%Hen23rRd. In other
S d
enfBELG S0 PRALCE By R ooy e B CRAE EEl0 o i o
averadeedfUdeSoutve-B @KER td szsjwhramkwdragm of fi8 (Bouree &) wr Sitn 10S

ter of an_av g L. selnentatlon . .
(SRGELED e Rt Ve Run xR By HepBer fotuch g clinica
aplﬁ{éhhcyﬂ rmllarﬂ oAV Jourh4PKE3engt @628 28-130 Q.ﬁ& mntmll OEifése Medical

from5S to 8S ( Sour ce A) see, hung Resear ch

an¢ Bhasmpesutical Andypstry dowmalo 4983 (8) %)1844ycyt| dyI ic acid (PIC).
The paper of fifth Chinese

The sedimentation co-efficient of this heterogeneous collection of molecules in Av-
PICKCa is convertible to an equivalent molecular weight (mw in Daltons) using the
conversion formula mw = 1,100xS*? (see Su B.X. et al; Introduction of Biochemical
Technology, 1** Edition, Zhongshan University, 1978, 356-357). The results of the

conversion into Daltons are presented in the table below:

Table A: Characteristics of Av-PICKCa
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used as an adjuvant in combination with an antigen, actually vary with different

molecular weights. The inventor found that Av-PICKCa does not provide the optimal
efficacy/safety profile for use as an adjuvant and that PICKCa does induce unacceptable
adverse side effects under certain conditions. Thus there remains a need for an adjuvant
which is more suitable for human use and which is safe and effective in providing the
desired immunogenic effect. The current invention addresses this need and provides other

advantages that will be apparent with reference to the detailed description.
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SUMMARY OF THE INVENTION

The present invention provides a polynucleotide adjuvant composition and methods of
use in eliciting an immune response. The present invention also provides an
immunogenic composition comprising the polynucleotide adjuvant composition together
with an antigen (e.g., as in a vaccine). The adjuvant compositions of the invention have
particular physical properties (e.g., molecular weight, size, concentration and pH) which
address the need for an effective and safe adjuvant for eliciting an enhanced immune
response. The present invention further contemplates methods of use of such adjuvant

compositions, particularly in eliciting an immune response to an antigenic compound.

In one embodiment, the invention provides a polynucleotide adjuvant composition
comprising polyriboinosinic-polyribocytidylic acid (PIC), an antibiotic and a positive ion,

wherein the antibiotic may be kanamycin and the positive ion may be a divalent ion such

8



. US Pat. 4,082,735 . U S Pat. 4,186,194 . U. S
Pat. 6,468,558 New Trends and Devel opnents in

wo/2w6/151033 edited by Voller et al., UniversityPCHCN2005/000810
Press, Baltinore, M., USA, 1978 Klein, J., et al.,
I mmunol ogy (2nd), Bl ackwell Science Inc., Boston
(1997) CGupa R K and Siber GR, Adjuvants for human
vacci nes -current stat us probl ens and future

ga %ei Vacci ne, aﬁ 1263-1276, 1995 Richard

as qaley be besegf mvRRtian glgp 1?58 gp A IyREpogRRie PORPRSFIHIRPEPrising

thegsdilyha8RbEI LA UVARE donpoBition 6 {vah RH raﬁﬂ%&ld Rbéci
e?gis}:ﬁlﬁng, Végéc?g‘:l ne 20 Ij201155('>)r12 63, r2002 La orzf\tory =
Techniques in Rabies Edited by F X Meslin, MM Kapl an,

RO D 5k R U MPESE o vove

coppdsytimncthedriaglbeadpd vafly acngffstiveélpras aanchdgmiahtoﬂhsermfanmmd/or

|c|t| an inmmyne res The pres i nyent.i gn

oy ot T s SHRP o A ERITE] Coriper Bk B ngjociosures
dethbgstiaR! 18 H}Sﬁlﬁ:@ﬁérﬁ@f @6l abiyar dERMRePICKoR férqg@tamﬁ aljubdht, this

an ant |Ig .g., as in a vaccine). The_adjuvant
forgpat BK} %W@S gbserved torplisiitanbna fisited paedifie immung Fsspersg|when

[

o ROREED W ey, TR POk L A0 Rounflf Btcit upaceptablo adverse
sidefffedt inder agrthisedditagdguvant for eliciting an enhanced

I mmune response. The present invention further

contenpl at es met hods of use of such adjuvant

Th6 PRReS ihl@itidn adadetdes thee |pVoblldSinsﬁby Stdvidiflg an allfiatit&omposition,
f %ioonse to an anti enl C CO ound I n one emnbodi nment,
re fblﬁ

forgrapielly Aetsios USAZ which may| hedimieistared mesh effectively and
safEQMR AR alljusht in animals, including humans.

PIKA is a composition comprising a polynucleotide, an antibiotic and a positive ion that - -

has been specifically developed as an adjuvant. Included in the invention are
compositions having the unique product attributes that make it most suitable for use as an

adjuvant in an immunogenic composition to be administered to animals and/or humans.

More specifically, the present invention provides a polynucleotide adjuvant composition
comprising a polynucleotide, an antibiotic and a positive ion, wherein the polynucleotide
may be polyriboinosinic-polyribocytidylic acid (PIC); the antibiotic is kanamycin, an
anthracycline, butirosin sulfate, a gentamicin, hygromycin, amikacin, dibekacin,
nebramycin, metrzamide, neomycin, puromycin, streptomycin or streptozocin; and the
ion is calcium, cadmium, lithium, magnesium, cerium, cesium, chromium, cobalt,

deuterium, gallium, iodine, iron, or zinc.

. More specifically, the present invention provides the specification, including the

molecular weight, concentration and pH, of the composition comprising a polynucleotide,



conpri sing pol yri boi nosi ni c-pol yri bocytidylic acid

(PIC, an antibiotic and a positive ion, wherein the
w@niosh3wed c may be kananycin and the positive PONCN2)PY5/000810

be a divalent ion suchas cal cium The present

i nvention al so provides an i nmunogeni ¢ conposition

conprising the pol ynucl eoti de adjuvant conposition

together with an antigen or vacci ne. The present

i nyention seryes to advance the body of know edge h ..
an gaihiohihgndse RevdYe @aﬁb%sﬁéﬁeéms theaechdyr »eafe §éﬂ“’%’gf‘7@}1§y/“‘ elicits
thetkiRlaGL B dR oAt uvant to enhance and/ or
nodi fy the i mmune response in an ani mal or human host.
Wil e prior disclosures denonstrate the application of
ok s o A TR, Pl s
pollyhudlécide agieartticompositineandenpatigen ovhvacciae m ni st er ed
with an antigen. Further PICKCa was found to elicit
unaccept abl e adverse side effects under certain
In €6 ldnfRRimcHRE R HRIQMAE idveHEH §Oh B08RSESa heSnprising the
probl ems by providing an adj uvant conposition,
polyntdleatidd adjpvednad an inpmhrggenis campomdA” | whi ch nmay be
adm ni stered nost effectively and safely as an
adjuvant in animals, including humans. PIKA is a
Futtiermosd, theqieseanipyésion gravides laynmtied defot etenciap immuhdiespanses to
and a.positive ion that has been gpecificall, .
an GBePish SUMBRE PYSEHTRAIRENS o1 il B PRREERRIG Spmpeion. The
hodtlcBn 68 ANRRIahi RN dramind. THCadlhBHaidY Qe Wetdodt b iikjedtR%, such
that make it nost suitable for use as an adjuvant in
as iramypewha giatieperitonagb SntraverpUs O BebcatPolisIRieeiea, ppby inhalation.
In GY3k @odﬂﬁa{tg rth@fﬁm?ﬁhcb' e+\{p E@mﬁ&%%nf aﬁ%l !Xm’ivetr&FreBtraﬁyc‘,%kinally,
I'nvention praovides a polynucteotl de aajuvant
nasatippwsliy, iopthamahgal iystopgally, prahsdetnalyo b oiéradeaxmalnt i bi ot i c
and a positive ion, wherein the pol ynucl eotide may be
pol yri boi nosi ni c-pol yri bocytidylic acid (PIC); the
AcOsWdinglyot e ipseskananyamtion @OviABE NdrA Cadflviaie  anBUkh I @8hBnogenic
sul fate, a gentam cin, hygromnycin, am kacin,
compesaticacthat can bB user sefely infmens ard@imalsony ci n,

puromyci n, streptonycin or streptozocin; and the

Accordingly, in one aspect the invention features a polynucleotide adjuvant composition
comprising a polyriboinosinic-polyribocytidylic acid (PIC), an antibiotic, and a positive
ion, wherein the composition contains molecules of the adjuvant heterogeneous for

molecular weight having a molecular weight of from about 66,000 to 1,200,000 Daltons.

In related embodifnents, the polynucleotide adjuvant composition molecﬁles in the
composition are heterogeneous for molecular weight, where the molecular weight is from
about 300,000 to 1,200,000 Daltons, or from abbut 66,000 to 660,000 Daltons, or from
about 300,000 to 660,000 Daltons, or from about 300,000 to 2,000,000 Daltons, or from -
about 300,000 to 4,000,000 Daltons, or from about 500,000 to 1,000,000 Daltons, or
from about 1,000,000 to 1,500,000 Daltons, or from about 1,500,000 to 2,000,000
Daltons, or from about 2,000,000 fo 2,500,000 Daltons, or from about 2,500,000 to

10



ion is calcium cadmum |lithium magnesium cerium
cesium chromum cobalt, deuterium gallium iodine,
w0 e@a/1310e3 zi nc. More specifically, the presentPCT/CN2005/000810

i nvention provides the specification, including the

nol ecul ar wei ght, concentration and pH, of the
conposition conprising a polynucl eotide,an antibiotic

and a positive ion that addresses the need for a safe

adj uvant which elicits the maxi mrum desired i nmun

3 09@9@% Apltonsther fiogs eheuti AHERPG R0 .20 Yl Hakiass. ot “from about
3 SbW%gfﬂb(?O(ﬁPﬂHfP&lst bPfo d:‘ﬁ%Bﬁt‘ £0880doe @%W@U@Cbﬁﬁ)tnh,d& from

dj uvan ositioh and an ant’igén or vacdi ne
amnwnﬁa@00&mﬁﬁﬂﬂ&ﬁ&%&dtma pr esent |nvent|on is in the
formof a kit conprising the polynucl eoti de adj uvant
and an i mmunogeni ¢ conpound. Furthernore, the present

In rEl¥SMdntHdIRhEME, O@S polymichotldd QﬂjLﬁﬁlﬁta&ﬁhmnidﬂmﬁf(b&cules 1n the
responses to an antigenic conpound by adm nisterin

corapqaeﬁ@n heyean ﬁvﬁymﬁg@ﬁhﬂeul@romé%ﬁ QoPBo OT BEaiss dHand . 088 %ﬂtons
or %@ i e &ger%a ﬁ‘?i]d‘@io DARGs A gyg@l% R bhar: 4R 139,090 rmuons

1 on, as | ntrarru | ntraperltonea
or ¢equial @ rgmwerctharsﬁﬁﬁ;@ﬁOalaéwns, drrgqeattd on gregter jthan 650,000 Daltons,

R A

or BaGhltd Wor g@éaddr than Ap2000DEI Daltdnkyor t@al ealok \oreater than 1,500,000
transdermal |y, or intradermal| Accordingly, the

Dabws@rrﬂqualm@hﬂeéwr B\aa%QQQé’OQPaﬁa%vant and an
I mmunogeni ¢ conposition that can be used safely in .
humans and ani mal s. Accordingly, in one aspect the
Acccmimgbfl, orofegapent g iavandioy featires tripolynadieotideradjuvant composition
corB%r O%S%)iglf) 8g?lﬁn}ém§ &o?ﬁlbgg%tyc{yh& f/lflldc(PIac) go (aE,iil‘t&S)tlc and a positive
ionanheteinotheC corpekitionp 0sithiny endlesuleswbe tied adjtitent heterogeneous for
osj tion, contains nol ecul es of the adjuvant
moficplar sereying # spd lﬁaﬁpkewﬁfm%ﬁgﬁ@berﬁév&ggouf frgh) abont 6438 to
248§ ght of from about 66,000 to 1,200,000 Daltons. In
rel at ed enbodi nents, the pol ynucl eoti de adj uvant
conposi tion nDIecuIes in the

In related embodiments, the polynucleotide adjuvant composition molecules in the
composition are heterogeneous for molecular size, where the molecular size is from
about 12.8S to 24.03S, or from about 6.43 to 18.31S, or from about 12.8 to 18.31S, or
from about 12.8S to 30.31S, or from about 12.8S to 41.54S, or from about 13.5S, to
18.31S, or from about 13.5S to 24.03S, or from about 16.14 to 22.12S, or from about
22.12S to 26.6S, or from about 26.6S to 30.31S, or from about 30.31S to 33.55S, or from
about 33.55S to 36.458S, or from about 36.45S to 39.1S, or from about 39.1S to 41.54S, or
from about 41.548S to 43.838S, or from about 43.83S to 45.95S.

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

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

13.5, or greater than 15, or greater than 16, or greater than 17, or greater than 18, or
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conposition are heterogeneous for nol ecul ar wei ght,
where the nol ecul ar weight is fromabout 300,000 to
wa 20003009 Dal tons, or from about 66,000 to 66PCTD082005/000810
Dal tons, or from about 300,000 to 660, 000 Dal tons, or
from about 300,000 to 2,000,000 Daltons, or from about
300, 000 to 4, 000, 000 Daltons, or from about 500,000 to
1, 000, 000 Dal tons, or from about 1,000,000 to
1,500, 000 Dal t on r from abqgut 1,500,000 to
grogtep Hpsn Obgweef&ﬁ@anﬁp oF GiFriap Ban 2 2, @o@e%roth% 22 or greater than
25%@9&{&%&% tons, or from about 2,500, 000 t o3, OOO 000
Daltons, or from about 3, 000, 000 to 3,500, OOO Dal t ons,
or fron1about 3, 500, 000 to 4, 000, 000 Daltons Cor from

In gqgl%%dd' DQ)%HIQ%Q 6]%)60&%8)3&%& i, the &t ln%ngﬁﬁo ?s k 51%%1%b8¥0mycm an

anthrdopclinep Niwsirodit esupfatey naic pamdmidin, ahlygmamm c cunmkmnﬁ i dibekacin,
nDIecuIes i n.the conposition have an average nol ecul ar

REEmyHip, mgzamide pyho Fg’atSté‘?pt?IH&‘iﬁn PEHIPEFOPR] t ons, or
In 8 Guer k€lated eBbBahRAt, iAWl 8QRpdsal oﬁl%ﬁher%n@ﬁ%@l a §dirce of
or greater than 350,000 | tons,” or equal to or
calgiugpioBs- t han 500, 000 Dal tons, or equal to or greater
t han 650, 000 Dal tons, or equal to or greater than
750, 000 Dal tons, or equal to or greater than 1, 000, 000
In Badtharmelated embgdialent, sheoopositivedde in thh @ompo2éh B@Alcium, cadmium,
Dal tons, or equal to or greater 500, s e
lithijips RGARTICS Y, AT EVBY CRPBAEr© qﬁ’ﬁ@rﬁeﬁf%‘%‘ ggum, iodine, iron,

or Bt TR Dosifive Bdntbe 18 lthe fothl of DRdr@mREGlts b6 ghhly Bdthplexes.
features, a polynucl eoti de adjuvant conposition

conprising a polyriboinosinic-polyribocytidylic acid
Thé Bbdrke of"@alaﬂfn' 1%119&& be n@]{%@ld@fl @)gsfo% e)(ﬁnf)lg nca\m@lﬁ%h[brfdg Ccalcium
onposi tion contal ns ecu e adj uvan
calhemm, cgleiaoilsoride; calailmmdydenxids z@cmm\phngahates,emcakenun sulfate.
co-efficient Svedbergs (S) of from about 6.43S to
24.03S. In rel ated enbodi nents, the pol ynucl eoti de
In @€l WERt of PaRiRaial imtBresD tae liﬂv@ﬁtldnn piolvﬁieg Qﬂﬁ(ﬂijﬂldcﬂ@ﬁda la@juvant

het er ogeneous for npl ecul ar size, nol ecul ar
compositiqng COTppYASIng polyr1b01nosmlc-polyrlbocyudyhc a01d (PIC), kanamycin and

calcium, wherein the composition includes molecules of the adjuvant heterogeneous for

molecular weight having a molecular weight of from about 66,000 to 1,200,000 Daltons.

In related embodiments, the polyriboinosinic-polyribocytidylic acid (PIC), kanamycin
and calcium molecules have a molecular weight from about 300,000 to 1,200,000
Daltons, or from about 66,000 to 660,000 Daltons, or from about 300,000 to 660,000
Daltons, or from about 300,000 to 2,000,000 Daltons, or from about 300,000 to
4,000,000 Daltons, or from about 500,000 to 1,000,000 Daltons, or from about 1,000,000
to 1,500,000 Daltons, or from about 1,500,000 to 2,000,000 Daltons, or from about
2,000,000 to 2,500,000 Daltons, or from about 2,500,000 to 3,000,000 Daltons, or from
about 3,000,000 to 3,500,000 Daltons, or from about 3,500,000 to 4,000,000 Daltons, or
from about 4,000,000 to 4,500,000 Daltons, or from about 4,500,000 to 5,000,000

Daltons.
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about 12.8S to 24.03S, or from about 6.43 to 18. 31S,
or fromabout 12.8 to 18.31S, or from about 12.8S to
w@00818,020r from about 12.8S to 41.54S, or froPeHEHPN05/000810
13.5S, to 18.31S, or from about 13.5S to 24.03S, or
fromabout 16.14 to 22.12S, or from about 22.12S to
26.6S, or fromabout 26.6S to 30.3 IS, or from about
30.3 IS to 33.55S, or from about 33.55S to 36.45S, or
from about 36.45S to 39.1S, or fromabout 39.1S to
41.54S, or from about 41.54S to 43.83S, or from about
In 4§th§3$efa&d4%n%5§ime'n& f et B@l&rlﬁ&h%ﬁ@ p%B’?fBGbﬁRﬁ‘/hé a&!i‘e(PIC),
pol ynucl eoti de adj uvant composition has an avérage
ka@@mcrremchcal@nmd@ogﬁlﬁlﬁt pethe e(dsweuml@qtgggergp@safoe malecater 9yeight

t h eat
e 5L hABEB Bt 93 6 A0 8 oAU s v o
gragtee #iaar2501080 Dabtongrog el ecr ot framelhan 660,00@ BaRonst bagyual to or
r . than 21 greater t greater
grﬁﬂﬁéﬁhaﬁé% il E?aétsp% o high iy erEpterihy %Bg{f o5 DRl esaval to or
grdafe® t1RA 7501000 Daltbik, bAE&UEPIBRP $idate? thah S (Kf@rl)@mltﬂns or equal to or
neonycin, an anthracycline, butirosin sulfate, a

greg@nt@m 1@2(}9;00@;1@0;1@@@ squad e Riagreater i &28@,000 Daltons, or equal to

[ de pur oryci n, streptonycin or
Or%?re 0§3g9968§téﬁ urther rel ated enbodi nent, the

adjuvant conp05|t|on further conprises a source of
cal ciumi t her rel at ed enbodi nent

the . .
In 535 (6R4b of GAcH B RE eSSl FORUIP BRRHISE FumY isptdadinvant
coﬂnb(‘}smdiﬂborﬂﬂﬁﬁi‘@%s IR ib6RbIiAIIpoBRDotsAdy B el gfm:) ciehambein and

deuterlun1 galTium, iodine, iron, or zinc.
calpiyg) whereincin ogeIpPsitieth incfudesrmefeciiies of @dJB%ﬂnf betgliogeneous for

mo%cgpap C%R}Eﬂgreé es%dlm-léﬂg c§ gﬂfc? t %fve&@éﬁgé ES'? d6pﬂ§mcém)up 8.43S to

provi or exanp C|um cal cium
24@a$bonate caIC|un1quor|de cal ci um hydr oxi de,

cal ci um phosphates, or calciumsulfate. In one aspect

of particular interest, the invention provides a

In Reladed UsthB&timefts, aﬂjeu}éal@hucﬁéwiﬁésd vaht eempsdiSorNnolecules in the
polyr|b0|n05|n|c- ri bocytidylic acid (PIC),
CORAPRALRFCATR gtﬁ@pgeneous for molecular size, where the molecular size is from about
12.8S to 24.03S, or from about 6.43 to 18.31S, or from about 12.8 to 18.31S, or from
about 12.8S to 30.31S, or from about 12.8S to 41.54S, or from about 13.5S to 18.31S, or
from about 13.5S to 24.03S, or from about 16.14 to 22.12S, or from about 22.128S to
26.6S, or from about 26.6S to 30.31S, or from about 30.31S to 33.55S, or from about
33.55S to 36.45S, or from about 36.45S to 39.1S, or from about 39.18 to 41.54S, or from

about 41.54S to 43.83S, or from about 43.83S to 45.958S.

In still other related embodiments, the polyriboinosinic-polyribocytidylic acid (PIC),
kanamycin and calcium has an average sedimentation co-efficient 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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cal cium wherein the conposition includes nol ecul es of

t he adj uvant heterogeneous for nol ecul ar wei ght having
wa@2volizoed ar wei ght of from about 66,000 to 1, PO0CS2D5/000810

Daltons. In rel ated enbodi nents, the

pol yri boi nosi ni c-pol yri bocytidylic acid (PIC),

kananyci n and cal ci um nol ecul es have a nol ecul ar

wei ght from about 300,000 to 1,200, 000 Dal tons, or

from abo 66, 000.t o 660, 000. Dal t ons, .or. from about .
In S9GOBEPLUmEED [0 EaNOLRVIGSS § PRREICe SN cergposition

O . ﬁ (Q‘,‘ﬂ'ﬁ _ . . O o O .
g e i OB BP0 i,

wherein jtgngyarorreterabirofpr toocompositign ty oetrdeanalesydes, partiéylanhy to an
o8l BR800 5y D B ML A rin
ex@pdGOMO Bouleo hdye0D & @D dbaweigin sabowtr orf lebow 80000 Daltons, about or
e Bt s 26550 o8 Biorat 4 GICDalGinst 35} e Bilow 60.000 Datons,

abdut 0 (eI 70,008 DARGR) QB0 thelds: 8®000 DERBBPMYut or below 90,000
4,500,000 to 5,000,000 Daltons.In other rel ated

Dadipns divrBhpis belpWel P00 Prltnnsoahasit er psloyy 1150694 Dajtbnss about or
befde! @Oé,Bb&%Dal%ﬂ@aﬁ%ﬁ’t ¥r 6\%20\79 655'@!0'65} ]ﬁalco g,_u L\lﬁ tﬁ({arvﬁﬂgwa%oo,OOO

adj uvant het er dgeneous for nol ecul’ar Wei g
Dadtons, sapeutnon belovads 0yifioghelteguathout or delogr 46,600 Dhadtons, about or

befgR) 800 a1 B30 B L BIISF B o980 ooioms©00.000

Dabtons; Gibaht b10b&lowgTaweionr Dalkes, st P Beloal BOMBO0 Daltbfi!@dbout or
to or greater than 650, 000 Daltons, or equal to or

belome A0 PO prdtionsz sbow 5w belart 1MR0,009Dadigaal to or greater

than 1, 000, 000 Dal tons, or equal to or greater than
1, 200, 000 Dal tons, or equal to or greater than
In soBQOcrygElimerts dlres inventieypeivides aopolynedtotide tadiurvant composition

bR 00 R s BRSO EREEle L ithPhgane o
wheHinl itamndy eoprpfegibld fon tHRAIBRIpoSItiBY to exclude molecules, particularly to an
xR SO0 2 ARSI B FobGans BB ESni s Mihsesin the
exOBAKCMbREuISS hdvee Adickyiantizd88sk 89686RUS1ILhbout or below 5.128,
about or below 5.67S, about or below 6.16S, about or below 6.6S, about or below 7.028S,
about or below 7.48S, about or below 7.77S, about or below 9.34S, about or below 10.64S,
about or below 11.78S, about or below 12.8S, about or below 13.73S, about or below
14.598S, about or below 15.398S, about or below 16.14S, about or below 17.54S, about or
below 18.81S, about or below 19.998S, about or below 21.098, about or below 22.128.

In one aspect of particular interest, the invention provides for an immunogenic
composition for enhancing the antigenicity of an antigenic compound comprising the

polynucleotide adjuvant composition.

In related embodiments, the immunogenic composition comprises the polynucleotide

adjuvant and an antigen.
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nol ecul ar size having a sedi ment co-efficient
Svedbergs (S) of fromabout 6.43S to 24.03S. In

wo edoatiz@2enbodi ments, the pol ynucl eoti de adj uvBeit/CN2005/000810
conposition nol ecules in the conposition are
het er ogeneous for nol ecul ar size, where the nol ecul ar
size is fromabout 12.8S to 24.03S, or from about 6.43
to 18.31S, or fromabout 12.8 to 18.31S, or from about
12.8S to 30.31S, or fromabout 12.8S to 41.54S, or
fromabout 13.5S to 18.318 or fromabout 13.5S to

In ?e‘latgc‘?%mbgﬁlrﬁeﬁl%mtl?@%{#célgf BIRI%E -id 2Shurdn Eﬁtfg@h ag’%h-human

2S to 26.65, or from about 26.6S to

anifrab emtigeoua pB@t 3ntigent @ b3GeHd Sintigen, far fmrrgeltanugens@ wﬁ&i; apggen, a
36f45§ or fronrabqyt 36.45S to 39.1S, or from about

pargyjtiq @nitiegn, OF aCRBCCT BPUGSRL 1 about 41. 54S to 43. 83S, or
fromabout 43.83S to 45.95S. In still other rel ated
enbodi nent s, the pol yri boi nosinic-polyribocytidyljc

In zelptad (eprbeylimenis, éhe/ S PUA PRI FRNPRRERAS CRPIEEE they golynucleotide

adjﬁ%ﬁ@rﬁb@sﬁﬁ&{‘an‘a%r%lééé}iﬂ%% 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

In %ehrtaln rérﬁrg&f" %%%r thhgﬁ]ng{eﬁs ma§ %?tfg{i t han %eral g%gar %yntﬁesmed

grea rea

by @icaas of sdlhlﬁqliha@@ syrhesi3(Ter ﬁﬁb@ﬂldiﬂiﬁeﬁl mb@sldil‘\tedﬂﬁrlbil’mnt genetics.
provi des a onnucIeothgPad juvant conposition

The SRPETSTAY HBIPYSS BATAGYY FRETPE SPMPBSE gy 91 BOCimgmunogenic

regﬁ(ﬂsCaﬁ th‘éal'ﬂ@fé)él‘ﬂbn ARGgd! G@hWho \B@eﬂr@‘hﬂed by WolB&ells or micro-
preferable for the conposition to excludé nol ecul es,

orgeaismis daigamihplet vrad padielasht whikla mayulesh livs ctigonsge daor dnbated, or
kijflgve no significant inmmnogenic effect, wherein the
excl uded nol ecul es have a nol ecul ar melght about or
be|OMI3O 000 Dal tons, about or bel ow 40, OOO Enltons
out or . bel ow 50, 000 Dab@ons about or
In BT GRROdim AR e BB IOHYS 0B ObarOff‘or%fnts b Etioge pesas. 2

plaﬁpa&%gn Ralnt &N alieradfMhgedts 428l INér HoinfdH QqntPadn f10R as #Qdsveloping
or ow 100, 000 Dal tons, about or bel ow 150, 000
autgﬁnmmdls%%{n ether embodiments, the antigens include one or more infectious

agents from any of the virus, bacteria, Mycobacterium, fungal, and parasites.

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.
The DNA sequences in these vaccines coding for the antigen can be either "naked" or

contained in a delivery system, such as liposomes.

In still other related embodiments the rabies antigen is selected from human diploid cells
vaccine (HDCV), or hamster kidney cell inactivated purified rabies vaccine (HKC-IPRV),
or hamster kidney cell inactivated crude rabies vaccine (HKC-ICRYV), or purified vero
cell rabies vaccine (PVRYV), or purified chicken embryo cell (PCEC), or purified duck
embryo vaccine (PDEV), or hamster kidney cell inactivated purified rabies antigen

(HKC-IPRA) or hamster kidney cell inactivated crude rabies antigen (HKC-ICRA).
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bel ow 200, 000 Dal t ons, about or bel ow 250, 000 Dal t ons,

about or bel ow 300, 000 Dal t ons, about or bel ow 350, 000
wOa00608923 about or bel ow 400, 000 Dal t ons, abouPCDECN2005/000810

bel ow 450, 000 Dal t ons, about or bel ow 500, 000 Dal t ons,

about or bel ow 600, 000 Dal tons, about or bel ow 700, 000

Dal t ons, about or bel ow 800, 000 Dal tons, about or

bel ow 900, 000 Dal t ons, about or bel ow 1, 000, 000

Dal tons. In sonme enbodi nents the invention provides a

pol ynucl eot i de adjuvant conmposition conprising

In REHeY hRQ '3??1%3?{0 1ROk oGid '19\yén{18n ?}bgidésp If@e an mm%mogemc

kananyci n a al ci um wherel n rab
compesitommio senhamming dleemigﬂmiextymf en tnéigenip apmpouidacéngprising the

n extent .that, su ch noJ ecul es...have n .
o sl R adte e S s TOR i P edPRbE Rl B 1S aBGesm spegific Cel
medRkeietin@fe Rdpéhsa, mol ecul ar size about or bel ow 4. 49S,
about or below 5.12S, about or below 5.67S, about or
bel ow 6. 16S, about or bel ow 6. 6S, about or below

2 t | +4
o et e Gt O ARG o

cotppdsitivn] fior 788ancaig thte amlgbmbtbyvoi 2n 88figahio womppurse bawmprising the

3. 73 out .or bel. r bel ow 15. 39
polficiorie HEi oy ooy ESh Bt e o8 e s 2B st p cell
imPehowsddhs81S, about or bel ow 19.99S, about or bel ow

21. 09S, about or below 22.12S. In one aspect of
particular interest, the invention provides for an

In 'dﬂéuﬂéiﬁgﬂ“ 0§ ﬁ&ﬁmﬁ' 'iﬂté}@stf Qhe GHAANGH n&otqla@s apf 1ge thﬁhﬁcygemc
of an anti genic conpound conprising the polynucl eotide

comppsiticin forcantpianding Henantigenicidy af ed aongodt wempgund pemprising the
poigﬂ@oqgi[% %dﬁag&%gﬁ)to&'tlgﬁ]t P {gpca a{ 8f' afrcbt?no' & 90 1%9({ Jﬁ%gll and B

van an a

ce1$®rufgeﬁspa‘c1ﬁdnmﬁuiﬁelrggfons;es a hunran antigen, a non-human
ani mal antigen, a plant antigen, a bacterial antigen,
a fungal antigen, a viral antigen, a parasitic

In 88Hel GRct OF FarfM4CintéRétl 4R invention provides for an immunogenic
composition for enhancing the antigenicity of a compound comprising the polynucleotide
adjuvant composition and a hamster kidney cell inactivated purified rabies antigen, where
~ the presence of the rabies antigen should reach a minimum quantity, such as more than 1

International Units (TU).

In related embodiments, the immunogenic composition comprises the polynucleotide
adjuvant composition and hamster kidney cell inactivated purified rabies antigen where
the presence of the rabies antigen should reach a minimum quantity, such as more than
0.25 International Units, is more than 0.5 International Units, is more than 1.2
International Units, is more than 1.4 International Units, is more than 1.6 International
Units, is more than 1.8 International Units, is more than 2.0 International Units, is more
than 2.2 International Units, is more than 2.4 International Units, is more than 2.6
International Units, is more than 2.8 International Units, is more than 3.0 International

Units, is more than 3.2 International Units, is more than 3.4 International Units, is more
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In related enbodi nents, the immnogenic conposition
conpri ses the pol ynucl eoti de adj uvant conposition and
w@200abh3®e3 antigen. In certain enbodi nents, theP@NCNY®HO00810
may be purified froma natural source, synthesized by
means of solid phase synthesis, or nmay be obtained
nmeans of reconbi nant genetics. The antigen may
conprise a protein fragnent conprising one or nore
i munogeni c regions of the nol ecul e, _Qi%ens_can al so
thaaé-%ﬂ@wmabﬁ%oxséner@ than g8 Iﬁtf‘e?%loaﬁg Pity ¢ if gnqge than 4.0
IntRidait®. particles), which nay be live, attenuated;
or truncated, or killed. In other enbodi nments, the
antigens include one or nore agents frominfectious
agents, .a plant antigen ancer. .al | I ¢_agen .
in 38 oibicimah pafon Bl i, T Fena oo, St i
corfipatimesr edhancihfeie satiBardityesttasconipoendedmgrésiig tha eblydecleotide
.one or nore infectious agents from any of. the virus,
adjByant ePROSItR ARG Achagistey ey figfainactiyaipdpuridis! FEhicS apfigén where
the PRI rRRE AR afirid RO FabRRARGSINtS A @fio bPSLJAE 236!
i'nvention canh also be utilized to enhance the inmune
response agai nst anti gens produced by the use of DNA
v ik nes. I i [ cadi .
in $35iE4 RERoqitGis o RARURRLRR, bnpolfRG. AASLAE IE BUlyRRcorice
adjavahe conpssytiohysid @rhansste kidsy lcelp omotiwated gunifiet irdiesodniigen where
rel ated enbodj nents the rabies antigen is | ect ed
thef KBRS AU B SURCET G PGS 5F 153 fidiel fo 10, of
abdtht 418Y, SRlbbutl NRW, bY MR 1R8] §flaBButl 12852 8f MRRE | BS4, of about 1 to
HKC- 1 PRV), or hanster kidney cell inactivated crude
3, efzbpetsl tpe ef #hout Hicdl:|ocErbgut 3dp 1pefrabpuiehitoe pbakaat f to 1, of about
bi i{N 0 id.ad | e
610 SRQaPoE 1157 ot LY aBl ool of ot o2 B el llan 10
to hanster kidney cell inactivated purified rabies :
antigen (HKC- I PRA) or hanster kidney cell inactivated
crude rabies antigen (HKC1CRA).In one aspect of

In B dsp&dtloR partiBl18Y @&drest,th@inveMBMt frovidddr foy il &GuvMk c@hiposition or
i mMmunogeni ¢

immunogem% composition wherein the immunogenic composition, or the adjuvant

composition contained in the immunogenic composition, is in a solid or liquid form or in

solution or in suspension.

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

composition or the immunogenic composition is freeze-dried.

In related embodiments the invention provides for a kit comprising the adjuvant

composition and an antigenic compound.
In one aspect of particular interest, the invention provides for the use of a polynucleotide

adjuvant composition for the preparation of a medicament for enhancing the

immunogenic response of a host.
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conposition for enhancing the antigenicity of an
anti geni ¢ conpound conprising the pol ynucl eoti de
w@oeljoastawoe3 conposition that is capable of eliciPCTgN2105/000810
antigen specific Cell medi atedi nmune response. In one
aspect of particular interest, the invention provides
for an i nmunogeni ¢ conposition for enhancing the
antigenicity of an antigenic conmpound conprising the
pol ynucl eoti de adj uvant conposition that is capabl e of
eliciting an antigen specific B cell immne response.
In lofe Q85ecRIP BarkicOlhr Rrbdt Citk Fhvenlbe ﬁﬁ’idestf&ea'rﬁ@fﬁf? fo Rnhancing
provides for an |nnunogen|c conpgS|t|on for enhanci ng
imfriyge an&nog@ﬁl toi any agigenin gnnpogedu eonywispguadniosteping sto reg host an

1m}n|?1 0 Ci?llé/ %gl%éﬁs%.tl() d?oragﬂhl'a{vg %I egtéﬁllfl?/n%f;an gnjg;ée[nllc COl’IlpOl.ll’ld

comptlslgg ﬁleﬁ:lfmémuf:lectldd"ﬁdym@nf (&ﬁrﬁi@@ﬁlenj n one aspect of
particular interest, the invention provides for an

i mmunogeni ¢ conposition for enhancing the antigenicity
In QklafedC OMBOMARNG ORI hivtHyd b %dﬁﬁh&ffh‘ﬁﬁ% egt 4 dRsadid Yrﬁﬁ]ﬁmogemc
conposi tion and a hanmster kidney cell inactivated
coppesitiore gar bblbafsor@nwmg e¢lectothéom & @Otm mshding prfrerttérel injection,

C. nt.l t
1ntfa21mr§g§1%1a?1ﬁle&ﬁ) r na[ligagnlale%bgﬂl p‘%Yeﬂ?Hsa 1rrlulect%FlatsL%1[%Futaneous
injectivmg i inteatiton, trémeall dativayg erapimat deivasy,t hasal deliNety,Seal tdeBvery,

ol | eoti de adj uvant co sition and hanster ki dney
opfhgmplipal QsleY%tt%}C% dFivers drapssrnal defiyery op Rdr el fdivery.
presence of the rabies antigen should reach a m ni mum
quant|t¥ such as nore than 0.25 International Units,
In joge gipest phasrtioulsr intarest.rihe ilveationpravidesifer areshadnfon enhancing
LRLET, n 1S h I
¥ SOFon b ot offlofind bgtisthe M FRAHLENE o host an
imtrlwangehi@ compexsitiat farnedhating she iastiganicdtyt dfaan 2nfigenic compound

nt.ern al Unjts,.is nore .. . .
comp}lsemg a}e po?ynucleotu}e ddjuvant composition wherein the host is human.

In one aspect of particular interest, the invention provides for a method for enhancing
immune responses to an antigenic compound, comprising administering to a host an
immunogenic composition for enhancing the antigenicity of an antigenic compound

comprising the polynucleotide adjuvant composition wherein the host is an animal.

These and other features and advantages of the invention will become apparent from the
following detailed description of preferred embodiments thereof in connection with the

accompanying drawings.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 shows the relative molecular weight for samples of Av-PICKCa and PIKA
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than 2.2 International Units, is nore than 2.4

International Units, is nore than 2.6 Internationa
wOmioba31023 nore than 2.8 International Units, PGI/AN2®5/000810

than 3.0 International Units, is nore than 3.2

International Units, is nore than 3.4 Internationa

Units, is norethan 3.6 International Units, is nore

than 3.8 International Units, or is nore than 4.0

| nt at i . I'n_one, aspect of parti_cul ar,
Figuf 4 sats 3@%“5&@@\%% diseciepencent RFpdugiiop pfarpgfis interferon-
gam@IRgRkideon for enhancing the antigenicity of a
compound conpri sing the pol ynucl eoti de adj uvant
conmposition and a hanster kidney cell inactivated
purified rabies antigen where the presence of the
aBETABEDRESCRIPTIONOF FNEMPLARY EMBODHMIENTS Qb THIE
l1tol Inrelated enboﬂg aqthe i mrunogeni c
conmposition conprises t Uggﬁéﬁ cl eoti de adjuvant
osition.and a,ha dney ce] |
g ERPL i Plishoiad, 8 PR ot ot oo b ARGy e fhe fotlowing
dead¢d¥abiiptintoft deahaddhtRdlindid e iiSvehtioaf®ihe Ex@fnpled Sfcluded
than 1 to 10, of about 1 to 9, of about 1 to 8, of
heighbut 1to 7, of about 1to 5, of about 1 to 4, of about
1to 3, of about 1lto 2, of about 2 to 1, of about 3 to
1, of about 4 to 1, of about 5 to 1, of about 6 to 1,
Therfughdyd dhis 2pplication.oWherb publi@tibes dre r@ﬂereabmﬂ;ﬁhegdisdoauesodf these

Ln one as
pufpbnsbe hitady iRbuPBaR B kP Roch b epii B i Bgfbaron
in edprtes amire Gdypdestribeahe Sthteioffal RO RITh ChiS GivRASIH pePins.

wherein the immnogeni c conposition, or the adjuvant
conposition contained in the inmunogenic conposition,

Bekte R pResst 1h9erf€1fon i$ AihEr dQEBER! it idtoHRIMHERH0@ IEha't this ll'rllventlon
suspensi on. In one aSpeCt of partl cul ar 1 nterest

is hotviemitddote partdwilateantiodmments desictibealnes emlmmgy,tquoursp, vary. It is
alsé gﬁ}ggg@?&gﬁo& W?ﬁé {e% Rﬂlof‘\o%?‘%séds nrgln is {h%\éﬁ%olse oﬁ gescrlblng

I on wher uvan conpo&
paitiontan egbodiments I“anSIahd G nbtsinfendel & b liggling, 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 skill in the art to which this
invention belongs. Although any methods and materials similar or equivalent to those
described herein can also be used in the practice or testing of the present invention, the
preferred methods and materials are now described. All publications mentioned herein
are incorporated herein by reference to disclose and describe the methods and/or

materials in connection with which the publications are cited.

It must be noted that as used herein and in the appended claims, the singular forms “a,”
“and,” and “the” include plural referents unless the context clearly dictates otherwise.
Thus, for example, reference to “a text” includes a plurality of such texts and reference to

“the segment” includes reference to one or more segments and equivalents thereof known
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In related enbodi nents the invention provides for a

kit conprising the adjuvant conposition and an
w@niosgarex conmpound. I n one aspect of parti cul B€T/CN2005/000810

interest, the invention provides for the use of a

pol ynucl eoti de adj uvant conposition for the

preparation of a nmedi canent for enhancing the

i mmunogeni ¢ response of a host.In one aspect of

articular interest, the invention provides

pnddlladop ﬂéf‘n%r?éii 59 f?tﬁ%m%és f“éf%lﬁrol?%‘?éisth%thﬁﬁla&ﬂ%r Pge e drafted
to %Q&H@eu Ay @aﬂml Sifehtadn ”é&he'ﬂhé] %tatté?néﬁh t NOShtefidled to serve as

i mmunogeni ¢ conposi tion for enhhancin e antigenicity
antefedamt taians ifgrarse of suhppsahvsive wpmnaiwgygaﬂ ‘h@elgym Smbé | apd tthedlgke in

uvant, conpo ted e »:L e
coffghiETth SRR PhirRgobEeRb RS o8 e R o iR on
conposition can be by one way selected froma group
i ncluding parenteral injection, intranuscul ar

DeErFiNre@INs@F. TERMS aperi toneal injection, intravenous
I njection, subcutaneous injection, inhalation, rectal
del i very, vaginal delivery, nasal delivery, ora

delivery, opthanmalical delivery, topical delivery,
PripF terpstimgrfarth detpilsefithe preseni inveaapmi maydreiugeliul to anmingaestanding
the?e%‘f?&éet ﬁ{ %ﬁﬂtﬁ)ﬂk sevBPleBR{ thaf {16 ulddMRRSH ON Provi des
or e anci ng | mune responses to an
antlgenlc conpound conpri sing adn1n|ster|ng to a host

an i ni ¢ osi ti n for enhan
ThE b Ly S G 20 DTG Comis o gotituces tha
1nc%él|séén bE |d%¥§1ﬁ’és ] mvide SRPHRSI 4 ®Modh @S @h Narkidenib Wimpound.
- _+is_human. I n one aspect of particular interest, the
Speaifiealiyi on provides for a method for enhancing inmune
responses to an antigeni c conpound, conprising
adm nistering to a host an i mmunogeni c conposition for
enhanthatgrn HeIGRCY ggenecallwyrefﬂs @ embpogition ©f polyplodkhnamycin

noPe] F 0 THEREE e e R R broBBtis.

features and advantages of the invention will becone

apparent fromthe
“Av- PICKCa” refers to a form of PICKCa used commercially as an antiviral

drug.

3. “PIKA” refers to a composition of the invention comprising poly I:C, an
antibiotic (e.g., kanamycin), and a positive ion (e.g., calcium), where the PIKA is
characterized by physical characteristics (e.g., molecular weight, size, and the
like as described herein) such that upon administration, PIKA exhibits
characteristics of an adjuvant with reduced adverse side effects (e.g., reduced
toxicity) relative to, for example, PICKCa and greater potency (e.g., stimulates an

enhanced immune response) relative to, for example, Av-PICKCa.

“PIC-containing molecule” or “PIC-containing compound” refers to, without limitation,

PIC, which may be optionally complexed or otherwise combined with at least one or both
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foll ow ng detail ed description of preferred
enbodi nents thereof in connection with the
wa@ewenp@any/i ng draw ngs. BRI EF DESCRI PTI ON OF TPEL/CN2005/000810
FI GURES Figure 1 shows the relative nol ecul ar wei ght
for sanmples of Av-PlICKCa and Pl KAFi gure 2 shows t hat
Pl KA i nduces a dose dependent production of a specific
i nt erferongamma cytoki ne. DETAI LED DESCRI PTI ON OF
EXEMPLARY EMBODI MENTS OF THE | NVENTI ON The P[esent .
of japvanibiddie (feg- enamudstsb@ ROYEVE dHi(¢-§- ploiwpl PEsSEE in 2

"O&éﬁ&?‘gtg)?l cfoﬁ{akrﬂx\g%. ﬁltg ﬁ‘g@-.tcﬁﬁt]aﬁlﬂqulﬁél%&g@.t ion of certain

ment s i nvention and the Exanples included
herei n. Throughout this application, where

«publicati,ons are.refetrenced, .t he dj,scl psures of these
HRREP AT OAS ‘A1 MHEPOHY M EubBrof 8 BOPEF BpBRetliis fof the
inveR@y i@Nédtése tha@ Sconpdinents NdfS tap Rbinpadition) &.8., Othd ePIA-Eontaining
nore fully describe the state of art to which this .
mojgeylentdre OBV oM eth 1SsRcst o 2 Rlaysinabshasactsristie o mefpcplgr weight,
sﬁéQﬁhbﬁf described, it is to be understood that this
I’'nvention is not limted to particular enbodi ments
descri bed, as such may, of course, vary. It is also to

be under.st pod at .the termpology..used herein is for
Th et iRl e todB phiiges, Gl CleRghbs SER R Flafutle gl fowl
inclfdthg, svithotit lintitRiod echttle) hbi8ed, coive, isvine, StieBp,epohided 8 Ogaes, edbbits,
the, present ipvention will be [imted nLK by the
decgypikaeiickangdyugks, eppsedurkars grag hepsnandins fke.a) |
technical and scientific terns used herein have the

same neani ng as commonly understood by one of ordinary
The kgirin| “aptibadyé irpludes polxpliondl anfingonoplpasitantbodies, anyysll as antigenic

Al th h,.an ho [ . ST A
o PR EURESE B TRUBL 1055 B, P, R Py pgmens,
and Rinlghe cipimcleticsiives dfehé isameoin tatiditipn,ethentern raetitiodgh, includes
th
natura?ly occurring antibodies as well as non-naturally occurring antibodies, including,
for example, chimeric, bifunctional and humanized antibodies, and related synthetic

isoforms.

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

a cellular immune response) under appropriate conditions.

An “antigen” refers to a substance, including compositions in the form of a vaccine
where the vaccine itself comprises an antigenic compound and may or may not comprise
an adjuvant other than PIKA, which when administered by an appropriate route (e.g.,
parenterally), induces an immune response, for example, the formation of antibodies,
including antibodies that specifically bind the antigen. Two of the characteristic features
of antigens are their immunogenicity, that is, their capacity to induce an immune
response in vivo, and their antigenicity, that is their capacity to be selectively recognized

by the antibodies whose origins are the antigens.
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preferred nmethods and materials are now descri bed. Al

publ i cati ons nentioned herein are incorporated herein
whyoosasweEnce to di scl ose and describe the nmetPOOEN2005/000810

and/or materials in connection with which the

publications are cited. It nust be noted that as used

herein and in the appended cl ains, the singular forns

"a," "and," and "the" include plural referents unless

the context clearly dictates otherw se. Thus, for

exanpl e, reference to "a text" includes a plurality of

The Y&thst@¥l-tnedtbdr BRI e 8nd Scelll&IiSEd ﬂﬁﬁhne irégférfég’eére meant to
reference to one or ndre Segl’rents and equl va

refenéo dlbg lmwmlpelcahdsf@nxkpﬂomidduhy tym@h@pytes amldhsas that defense

t
ity b SIS, ) OB e v
A stibtredird insminet epade tronagity tchgles ﬂyrﬁplﬂﬁ:@ﬁt prbﬁﬁdréhofno 'When

« of such. excl ysive term nol "solely,"” "only"

REOPYiE TOREAIE S et etV iH St bpbagsiem e proliferate in

respbideTb @/spEGRAL fnti _I%ﬁ i¥ABateddL] ﬁiﬁg(%y{evﬁrohfekdﬂohqg hfdlnt to refer to
FI NI TI M5 Prior to setfing forth detal ?

B ¢ahle Thelpsepqll @rn:mwm@fr lymphegyten& Tkg e€lliprofiferatipn.
under standi ng thereof to set forth definitions of
several terns that are used herein. The term
An' Hefifastivg tapdouats ofi sedartigeic ncontpefued”’s réf@rs anyars ast@nee aﬁﬁgemc

oS . FERE S 6 58750 N SHEL b bt
prédoeP e sedificIR@sinbldeidal dspohse fEhﬁe bigtfgdhicRbfaband. gener al Iy

refers to a conposition of poly |I:C, kanamycin and
cal ciumirrespective of particular physical and

Thl{“ W%?ﬁp‘ cg@ﬁﬁ hﬁé{%éonse sll%%cr‘ﬁ%ang ﬁ{a? fhe i {gﬁ?n@e response

. use rcra as an antivir
is devatdad, knproved er enhanced to mhqimeﬁu azfrthe) hodt Ineiam\rwterthe: prior lmmune
kanamyci n

re R o Sl St i on Gl b sicion

of the invention.

The terms “humoral immunity” and “humoral immune response” refer to the form of

immunity in which antibody molecules are produced in response to antigenic stimulation.

The term “immune response” refers to any response to an antigenic compound by the
immune system of a vertebrate subject. Exemplary immune responses include, but are not
limited to cellular as well as local and systemic humoral immunity, such as CTL
responses, including antigen-specific induction of CD8+ CTLs, helper T-cell responses
including T-cell proliferative responses and cytokine release, and B-cell responses

including antibody response.

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

and/or potentiation of an immune response.
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characterized by physical characteristics (e.g.,

nol ecul ar wei ght, size, and the |ike as descri bed
wheweilsip2such t hat upon adm ni stration, Pl KA er¢i/oN2®5/000810

characteristics of an adjuvant with reduced adverse

side effects (e.g., reduced toxicity) relative to, for

exanpl e, PICKCa and greater potency (e.g., stinulates

an enhanced i mmune response) relative to, for exanple,

Av- Pl CKCa. ." Pl C-contai ni ng npl ecul e" or. _
The geg ¢ didusing Ay BWRHSUFRIPOTSET dFSTS & AR ityie response that i,
stibiufEiddafnitRfed, B fadudshli ch may be optional Iy conpl exed or

ot herwi se conbined with at |east one or bothof an

antibiotic (e.g., kananycin) and a positive ioE (e.g.,

ic . s tol ont ai.ni ng the

o e PBlen il R SR iohlho€ pSBOREE b S £ BRL S LML response that
is ingrevied, furtheré, soppitiexttedfantplidicddintinand, inaeged bi prohmged.

the invention indicates that conponents of the

conposition, e.g., the PICcontaining nolecules, are

The @ PJ1P TVt 4PICE $ORE tol c@lmgfkytﬁjncﬁinta@lhﬁé §G%Bbi§5%iﬁic and
of nol ecular weight, size, or both. The term "ani mal )
polyHbpqyéidylin nuelpis axids. avhichdewesalse barrdfenied do rasrprdyisosimid acid-
Jachuding. w thout limtation, cattle, horses,
P°@§&%?“§3ﬁ%§gﬁ% ég%ﬁ goats, dogs, cats, rabbits, deer,
m nk, chickens, ducks, geese, turkeys, game hens, and
the li.ke. The.term "antj baody" includes polyclonal and. .
Th 5709 BIAORTHS BBaHUS el "R AmenGo HERRIE CeBRpYhtyficient
to BiimdiaRg ah riaGRERt fespinss,UsMedNidhiasieRd Wik ! tHEi Rdehpo&Bon of the
. F(ab')2, Fd, Fv fragnments, and single chain
INvgRiqn, A5 ¢ABapaptd Pt SaniEnmpne sspense ovbsevhd in dhenabsence of the
polyRitiéRREUdjul-4) udes naturally occurring antibodies as
wel | as n&n-naturally occurring anti bodi es, including,
for exanple, chimeric, bifunctional and humani zed

ated s

exa in onal ' i
T Rl i A e e oo B Ao ke SV pecded o

effeds @t iateeset iadntidady Eeer 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.

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

components of the composition.

A "pharmaceutically acceptable salt" of a compound means a salt that is pharrnaceuticélly
acceptable and that possesses the desired pharmacological activity of the parent
compound. Such salts include: (1) acid addition salts, formed with inorganic acids such
as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the

like; or formed with organic acids such as acetic acid, propionic acid, hexanoic acid,
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recogni zed by the imune system (e.g., bound by an
anti body or processed so as to elicit a cellular
WO povangioeesponse) under appropriate conditi onsSPCEAN2005/000810
"antigen" refers to a substance, including
conpositions in the formof a vaccine where the
vaccine itself conprises an antigenic conpound and may
or may not cdnprise an adj uvant other than PIKA whi ch

d t a riate rou
o PR M R B Skt Fls maoic i
suekaentie, mhiCadid mimdit 88d dlimant h@@ Qhﬁﬁﬂic elc'ﬂi: |cH1qé 844 benzoflc acid,
anti bodi es t hat speC|f|caIIy bind the antige Two

3-@Hwdeaxabenzerbhesepie apélaplmrl@gw(ﬁcuhrma,ngelmsacad,emethmesulfomc acid,
etﬂa@dmﬁgm 5&1& Y chQﬂanealsulhﬂﬁ a%%paci H’dré)?yelgr%{qgsc ?fpﬁlgt acid,

I nmune response 1 t heirr an
benzenesofonicc agidc |4t-ghldir0bebﬁe1&elhlﬁnﬁ¢ vaeldy I-aﬁlﬂghulé’r&dulhmld heid, 4-

th ntigens. The te
R e e T T
hydresponse-1- @%@oﬁﬁarﬂ&ld? ,03 ﬁlﬁn@fpr&ﬁoﬁlb %cidmfﬂ{ﬁ&hﬂgéé% Iacld tertlary
def ense ?FOVIded by [ynmphocCytes, such ef ens

bupylageticredd dyuryl gidfuric wﬁmiwt%wm&mamm@ylde byrhroxmaldlthmc acid,
salfcyfle Gecill! é?é%irf@ atc}ﬂ, }IRICBIHF Ila&d Vén(fltthml &lor R ?rr? sAltg ormegr‘\%‘v(iiwf;Jl tar? gc1d1c

| ne response normal 'y includes”
prqiero piehent an itlmmarWtemmpbymmbndmy llsereptaaéd be raahet@hlonj 8.g., an alkali

asured, t.he a of tes to ollferate i.n
meﬁé%’o Ag é‘“i%%%ﬁb@f‘# m’ﬁgﬁw IPL qheqerdinates Wilhanesegiis base
sudhr Olak f e¢tBdroliining, NMAsanbRmif ertrfeﬁhaﬁolﬁﬁkﬂe; Tcrcﬁﬁétﬁ’ﬁﬁme N-

cell or CytOtOXIC T- Iynphocyte (CTL) cel

meﬂ’ry(lﬂl}l‘faé?lﬁ%laaﬁt ediker of f ect i ve amount of an antigenic
compound” refers to an ampunt of antigenic conmpound
whi ch, in optional conbination with an adjuvant wi |

The atgee ‘ftt‘ﬁ@trmmj govers canyr tedatoena of pe odlﬁaasne linmainettelgheaknimal,

pa&‘g&lﬁﬁﬂ }n%n 1n(r:1 ‘;‘%oﬁgéne‘g%ﬂt O%l}ﬁdﬁha he gﬁgorcte:ﬁéljpgtl%é subject

Whldllirmzi’_f,ebdr pﬁﬂﬁp@ed It(Stl@d@é@éeﬂﬁlt hhd it Q¥EBkeR [diRNHRA G ﬂa&lﬁg it; (ii)
the b eélt of, the host relative to the prior inmun
inhitddng, theadisqass, U aspinginpeelonmensres (ipeelieving the disease, i.c.

caBHiF rBr8isicH ¢ AR @heRE | MTUNOgGeNi ¢ conposi tion

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

acceptable diluent, carrier or vehicle.

OVERVIEW OF THE INVENTION

The present invention is directed to compounds and methods useful for the enhancement
of an immune response, which may be humoral and/or cell-mediated, in a human, animal
or cell culture. In general the composition comprises of an immunogenic composition

containing an adjuvant. The presence of the adjuvant enhances or modifies the immune
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of the invention. The terns "hunoral inmunity" and
“hunoral i nmune response” refer to the form of

WO pooen31093 i n whi ch anti body nol ecul es are prodRCEGN2005/000810
response to antigenic stinmulation. The term"i nmune
response” refers to any response to an antigenic
conpound by the i mune system of a vertebrate subject.
Exenpl ary i mmune responses include, but are not

’ limt to cellular as well as | ocal and systemc .
resngRsr s mrfg;r,af‘gw?w eedl-raydiated dpBHER Sespotivet aigi gre effective
witHHhe PRRefRESFithd £djirnHH G @BmRre, B Aditdn® ma?%lltgle{he -[]-élglﬁk lé)f the
responses including T-cell proliferative fesponses a
imgnpme kiepponse | iva siéfectanred tB cebdlassess fisetypss) | ot limohungglobulins and
[ sponse. The term"eliciting an inmune
Cy?%%ggﬁ%é”&ﬁé used herein generally to enconpass
i nducti on and/or potentiation of an imune f
response. The term "i nduci ng, an .j. mune response” refers
The 3§ Ahirreieec 5H8ALEVEN AE° ILSabiNy o ayies 2 deaired lavelcnd type
of Gmiuie ¥6PBnse TWRhGR iRIudAR SlVels@lsiddeBldts. 'I'Eh%farlé gﬁﬁ&ﬁﬁﬁénly a

‘refers to a preexisting 1nmune response tha e
linitedrmywiebgr of adiubente dpprovigshfos humae dise shmplhiat¢ eeth a combination of

e , THQC ed. o rol onged. The term "Poly I|: C:

Ch%{ra | gi 1‘(?:9 |F[llel%j egrag&? og%n(%ggrp gésri 0 Hn(i%ﬁltcals%lsgg&ces anld P aglcularly
vapmbesr ard airive shdirigoanslyp edfprcedhOTheréfdie, iaCsignifitait oagialds , for the
ich may al so referred t s pol yi nosi nic . .
el 9L g SragrG adgivant s e eEiopBRge of eroRist fhat is suffciently
potenfrE3IBO LBl ATBEFHOpridt€ifinBiné GesPPnsR VP n&f in@idP8Vefe side

compound sufficient to stimulate an i rmune response,
effgpten admi ni stered with the conposition of the

i nvention, as conpared with the inmune response

observed in the absence of the pol ynucl eotide
Thadjrefenred embhéintent f "theninveniiat &n4 ipalynndedtideusdjivahefdiesin the
po}y%uctzlgcﬁid%q?%nyriggingsqgic%q}lyl'}l %Q}tlticgfﬁce %ce:iﬂ (H)C). PIC alone has shown to

be an effective adjuvant but exhibits an unacceptable safety profile and is unstable in

)

human and primates. The current invention provides a composition of PIC combined with
an antibiotic and positive ion that enhances the desired immunogenic attributes of an

adjuvant while improving the safety and stability profile.

The present invention is further based on the discovery that the physical and biological
characteristics of the PIKA molecules of the adjuvant composition influence the
charécteristics of the immune response and adverse side effects. In the course of
investigative research studies it was unexpectedly discovered that by adjusting certain
characteristics of the polynucleotide adjuvant it becomes more or less potent and/or more
or less toxic in ways that are further described below. Therefore by defining the
composition of the adjuvant in terms of its physical characteristics it is possible to
describe more precisely the attributes. of the adjuvant composition that provides a

preferable immunogenic response and preferable safety/stability profile.
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effect an increase in antibody titer and/or cel
medi ated i nmmunity when admnistered with an antigenic
w@oevpasme i n a conmposition of the invention, aBCT/CN2005/000810
conpared with the increase in antibody and/or cel
medi ated i munity | evel observed in the absence of the
pol ynucl eoti de adjuvant. As used herein, the term
"m xi ng" includes any nethod to conbi ne the conmponents
of the COHEOSItIOﬂ such net hods include, but are not
The jagjuvart afghe lsisendiinwentign srlgﬁqq@plﬁg heggiin £45) qgnﬁgnence as the PIKA
[ [
adjﬁ%‘ﬁt sk ftl?/e:réfgrgo@@?géﬁlrgh tbﬂgl Cé)gﬁﬁ%gdﬁgﬂ tog ﬂ% I%ETH%H Qg&%ﬁﬁon plus the
mrmlanipmsl physical Atttiphesr uﬁﬂxeuholeailég/tlmt onfe ablthe sadjutvantoff hes the

onmpouynd e a salt. that.is.pharmceuti.ca
paS R (5t & JARAL Hf esbibtS oigndi By FREHoL dffunbeenic propertes
whiB %iﬁ@%@fe&@hﬁ@in aﬂﬁﬁlhl‘élah& hefahdie b@gr@ﬁhed:@ﬁ@wadmor%u Gfually a

salts include: (1) acid addition salts, formed wth
comhipademPE saraifits atiiluKesaaciHgiagoeammpasitionampleculay, weight anglecular

r cid, nitric acid, phosphoric acid, and

mZ?&?gF?%gh&yah§8$ned wi th organic acids such as acetic

acid, propionic acid, hexanoic

coli,c acid

| opent.anepr opi oni ¢, ac
IS, 0Pl S B R oL g s Ghfi ol g St ian, where the
poBiideotitl hay B@pdl,yrlﬁﬁh&lﬁlc@)@l}dhboéﬁfmhb acidqPIC), had t@s aibiotic
acid, citric acid, benzojc acid,
an 3 AAGENEPHIS b En oy KBNS cStERPIAIYCi. n fehAMBYHR) g neomycin, an
c esu c n i
anﬂglg#gakﬂf Zﬁgitrﬂsangﬁﬁfsaﬁpf %nkéz&%}%ﬁﬁg‘a hibroRyBanestki AN Qibekacin,
nelzfamy@ﬁnomtrzmdemtﬁmmlm @citptopenizemd s fonris @alammj cadmium,
| or obenzenesul f oni c Cld 2-n Ienes font
i g ROERF SRR AP Uy cRGhfom cRABrsPRLERS Btlibg | e, iron.
or gihdcohept oni ¢ acid, 4,4'-nethyl enebis-(3-
hydroxy-2-ene-|-carboxy|ic aci d), 3-phenyl propionic
acid, trinmethylacetic acid, tertiary butylacetic acid,
Thb 24fihoghtlobiE Gnithbihs ngéﬂqg NirGib i wHakd s@ugre 8nfhins amino
hydr oxynapht hoic acid, salicylic acid, stearic acid,
sugane gattaehedc ital, ana athindseclitpk ¢ingo thexpye gwrlews)f by nelgcagidier bonds.

AfQoBGLilid, BALARPLESRIch MO ARLE e HOMAUHL MRS and

Micromonospora or are produced synthetlcally For example, kanamycin is an

aminoglycoside antibiotic obtained from the soil bacterium Steptomyces Kanamycetics,
used in the treatment of various infections, especially those caused by Gram-negative

bacteria.

The PIKA compbsition is manufactured through the mixing of polyinosinic acid,
polycytidylic acid, an antibiotic and the source of a positive ion in a sodium
chloride/phosphate buffer solution that has a pH between pH6 and pHS. The polyinosinic .
acid and polycytidylic acid are generally provided at a concentration of 0.1 to 10 mg/ml,
preferably 0.5 to 5 mg/ml and more preferably 0.5 to 2.5 mg/ml. The hyperchromicity
value should be greater than 10%, preferably greater than 15% and more preferably |
greater than 20%. The preparation of the PIC and the combination with the kanamycin
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metal 1on, an alkaline earth ion, or an alum numi on;

or coordinates with an organi c base such as
werdvansto2sm ne, di et hanol am ne, tri et hanol anm nePCT/CN2005/000810

tromet ham ne, Nnet hyl gl ucami ne, and the like. The term

"treatnment” covers any treatnent of a disease in a

vertebrate aninmal, particularly a human, and includes:

(i) preventing the disease fromoccurring in a subject

whi ch may be predi sposed to the di sease but has not
and,ealcipmdp Perferably seadustedimdergpality: standaydsicansigentiwigh integnational

esting its devel opment; or (iii)

(k?&ﬁ@@@?ﬁuﬁmg Jéggase i.e., causing regression of the

di sease. The term"unit dosage forni' as used herein

units, suitabl.e

f di
Io G AR BB SF o Brtiei S i ok PR LS appuctentde

adjuidr c6RPbsidH Mgy Be Red dedctemiwiBbr Guisitiitéd/bPdneCr MY Bftibiotics
of the present invention calculated in an anmount

selegied .fé@r@ nthet @r3o doglading etojeasnycay  anthiagyclings, butirosin - sulfate,
at a i
gofSARGS I BRontYchl Aniadh TRASKIE Shontaoie BleRBidiRl flomyein,
purﬁHE'Cinl,\MEemmmlﬂ' hied gireptoencini Hveeamtibintici(e.gd Karatpun bothe like) in
net hods u efu [or th% enhance

the W’éc 1§B oaﬁéuvan%(?rglﬁos >1} %fe uiRyeatjon, is dge(slézlra“‘:‘lgtprcc))x];idglc{1 at a
comﬁhﬂratimdjf dioatlabdu 10 td LOCROO wnits/ifel] prefersty lfroLiabout €00 tor0,000

eneral -t he c Qsition co i ses of  an |nnunogen|c
un@%wgagﬁim%wr@ t&y fomgbapt S%Jtaé&ﬁp unitf{@il.pr esence of
t he adj uvant enhances or nodifies the i mmuneresponse.

Thus, the huroral and/or cell-nediated i mune .
In earpposmslealimends abthe peerserécm\ieu@owthdnpqlwctno@é@aﬁbevant canhposition
[ uvant. Further va y Iter t ‘
ik ey MR T, b oY MM R i Tl o caion of

an alkhli neesed €Bhe(posinivy pasis geﬁeralm@m@gh@ biithe oempaxitianydfakd ineention
r oduce The key charac erIStlfS of the adjuvant are

as R SQUTGP RasVEdORS PRI EP1pr SORPIRSa S o PROTEANG T Rnseanic salt or

complex, usually an inorganic salt or organic complex. Exemplary positive ions include,
but are not necessarily limited to, calcium, cadmium, lithium, magnesium, cerium,

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

The positive ion (e.g. calcium) can be provided in the composition of the invention at a
concentration in the range of from about 10 umol to10 mmol/ml, preferably from about

50 umol to 5 mmol/ml, and more preferably from about 100 umol to 1 mmol/ml.

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

calcium phosphates, or calcium sulfate.
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of immune response w thout inducing adverse side
effects. There are currently only a limted nunber of
wa@eajoaazmes approved for human use that have surtT/@N2005/000810
conbi nati on of characteristics. The safety standards
for immunogeni c substances and particularly vaccines
are strict and rigorously enforced. Therefore, a
significant constraint for the devel opnent of a
successful adjuvant is the devel opnent of ,a product ,
Wikgia the;rosiiye farindhe PYIURSE eprPRSIoNsOfite @VeRtiqn Iy galcium, it can be
in 3BRbARSAWEN | HTEHPSitdtES BY Qﬁl?er%bi'ti% s iﬂ&ﬂi&ﬁign&dﬁﬁlﬁlrﬁ! Rfhium,
side effects. The prefefred éembodi ment of the
magnesiuTh, asriuing cesiyna| ohraailig totudt, dedjtarinam gallivey, éiding, fren, and zinc,
l. ot ] de. ol yrd.hoi nasi nj.c-pol vribocytidylic
W BF 1 e B LB GBS BBl BRPe Ve
adj uvant but exhibits an unacceptable safety profile
and i.s unstable in hunman and _primates. The current

The pigating fopPeRiiRRds AURthspansforard gptopPB Aot edd a aditional

madfadfkinBiRddess AL iRBReE iteisbRAof BRAMAMRRES: Udffhed molecular
desi red imunogeni c attributes of an adjuvant while

size nprddonl vepigtie sBhetsepamtonstefbipolynyclpatisiei nelectes of particular
HBAER s LN Ay D58 D ERAE by AR oo,

electrephiordsts, and simil@smethotidh ¢han direl viandard @rguesdet i adé known to . those
jn%lu nce the characteristics of the i mune response
Sbgﬁ 146 8%se side effects. In the course of
i nvestigative research studies it was unexpectedly
di scovered that by adjusting certain characteristics
In gertaimembasdinenis pEibeipersentdpenten. the pdeisleetderestievast cqrapgasition

: t r X1C ] .hat ar
s JEURR P B, IR, FiRlos), BRShE oo il 181 course of
investmgation tit ovasofurpirengyj fowachtthat ntherer ivsa gositive qolrghkitionl between
har act er.i st i it.Js possible to describe nore .
mafecla? Surieht; il Thet piRRRST Jre PRRMIGISYIUE ATEEHp e pRsyipn. The
obédiadd 1BV OF fetendy i fighallogeriBMARBRIDnGCOhRERONEE pdRMucleotide
preferabl e safety/stability profile. The adjuvant of

adjupent cgmpesition. riveindipg the atakilrtp slicit shamiodngtiongt immunoglobulins
an& O&Y(ﬁ&'lég,n(ﬁcr@a%eg hg frkKfolecular weight of the polynucleotide adjuvant

composition increases. The molecular weight of the polynucleotide adjuvant can be

determined by argarose gel electrophoresis as described in Example 1.
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adjuvant, is therefore fully defined by a conbi nation

of its chem cal conposition plus the fundanenta
w@boosiiz@bk3 attri butes of the nol ecul es that nmakeCTION2G¥8/000810

adj uvant. Thus the particular formof PIKA that

exhibits significantly superior inmunogenic properties

whil e being safe to use in animls and humans i s best

defined by one or nore, usually a conbination of,

specific attributes including; conposition, nolecular

wei ght, nol ecul ar size, concentration, and pH PIKA

Asgi‘?lﬁﬁfa?éd h GEHahPRS sBthRAl Blé1 | ﬁ@tlh%t rHas %E}tcb@r&f Lh%t vaccine

pOSI tive | on, wher e nuc eot |
compb%mqnbmontammg @PHéAwdntb/@nyoﬁ c'dydlmetty at mstle(cﬁalafy«elgatsolexﬁﬁheted a

d1r§%][tcoprlteﬁ{lol? b&@ve?}r)n 151::] %%ngl)éf\gvsig ﬁ %1%%)‘3 gﬁn s%%%‘%rﬂggtévcmt%y (see

Exbmpler Dsi ml&:uhs‘eat}&, inkegen hadrdidcouerdtl Hiad Meed s a&iﬂektaﬁcbrfblatlon
di bekaci ebranycin, nmetrzam de, puronycin

betwyeen Hhegp o ar wgl t10f gl%na jgagtﬁo&mﬁﬁtlow tbq:ﬁtblhty to elicit the

prddubifidien 1n1€ﬁgﬂ?oﬁsgai°h%a WE ARinSRRIdUT . Ho&iR @?)ﬂ‘l t‘f'&p@itﬁ a rabies
deut eri um al I um i odi ne, [ ron, oOr zinc.

antigeni (prsixpaw De" anti biotics refer to anti b| oti cs
whose structure contains am no sugars attached to an
am nocyclitol ring (hexose nucleus) by glycosidic
Thb dndsmitor Afurthergidyatifiddd euging ihlninah i teiglsaihel 996 in VEitind rueily a rabies

ario ecies of Stre es _and M ononospora or
vadkie BB AR GG HaeuE PR ) P & idelrarsncon

spRficATbR 0 eay GRS | HeulaRs | dhPokiioR Pivad rb%ﬂ)rfsfn%w tsﬁ@wﬁ Olgl have an
bacter|un1Stepto ces Kanan¥cet|cs used
t

unaqeepfable favebel adaierso sige efewst Thnessultssipern it ¢lyuqahtmaé in 1996 that
La, 0 Siti O
AR BRSNS DRGS0 UL % ERTRSBLN B
modarutly Weadhy og/pnesiqnteidcindi}dadlplarﬁ amt 6.biTae itdal ang obh@cﬁ@lwrﬁier the
jur%ﬁic%og oF !Lhtel Ctindse Food ahd ]S_)rug E\Wmmlstratlon Thus the adjuvant would not -
have been administered to humans in a controlled clinical trial environment if such side

effects had been anticipated based on the knowledge at that time.

The inventor has found that PIKA adjuvant compositions of the invention in pre-clinical
studies with molecular weights up to 1.0 x 10° and compositions of vaccines including
PIKA adjuvant compositions with molecular weights of up to 5.5 x 10° have
demonstrated a wide safety margin in specific toxicity tests (see Example 7). PIKA with
a maximum molecular weight of 1.2 x10° has been successfully used in pre-clinical
research (seel Example 3). Further research conducted by the inventor demonstrates the
safety of PIKA when used in conjunction with an antigen compound in the form of a

vaccine (see Example 8).
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chl ori de/ phosphate buffer solution that has a pH
bet ween pH6 and pH8. The pol yinosinic acid and
w@ologaygtopdlyl i c acid are generally provi ded at BCT/CN2005/000810
concentration of 0.1 to 10 ng/m, preferably 0.5 to 5
ng/ M and nore preferably 0.5 to 2.5 ng/m . The
hyperchrom city val ue shoul d be greater than 10%
preferably greater than 15% and nore preferably
greater than 20% The preparation of the PI.C and the
Repydtsfrom @ Hhsearen xperirei sapdiciedriy e igyentariia cfia in 2002 also
deRbidBleARhvhE AROSCETRA iﬁrﬁgﬁés Aual 'altlcY e @NEaliSant in humans. The
consistent with international Good Manufacturing
resRitoefabis. experiments it prexiviisltiprbinhed.gite pesenpedas dixample 9.
i nvention, the kanamycin in the polynucl eotide
adj uvant conposition may be used together with or
Basddforﬁih th db®d dbl)zergﬂﬁ)n@lthgpfe&r&ﬂtehbioﬂﬁr%]dhs oSBllKeﬂc thRebfbre @Binprises
the group including to ranyC|n ant hracycl i pes,
m%wlqs deviesthypigelechagateriginscqiraolesn)ey Wﬁ*ﬁg i #nd/onsizeathpt provide
befbi HORAF 1Y inHERE AHY6lehey AR Jfﬁ@d@y%ﬂe%@ﬂﬂﬁrgran adequate degree of
uronycin, streptonyci'n and stieptozocin.
safgiyt inbigtit se ag @oty o indupa Ay pdvesse sithe effeqt@)Mp}ecmlhfe present in Av-
j avt he
Pl@lgbé,eﬁ(f‘l}ealﬁ ep gnde‘ (‘)jfi tge/ ﬁ‘r etcﬁlgmglﬁé{e 12 ﬁg 4 nbeoefffe rg 35 ¢ %?1 an{1v1ral
cothPoditionl O@, a[ﬁ@ﬁlghhlﬁilcﬁrﬁlymiess gifeefiey thbh yhef m@]ﬂblﬂhxowmpb@ﬁoh of PIKA

10,000 units/m, and pore preferably fro ou 0t
when gi5ef! g ap gdpvant 1 %‘bi‘r{“ﬁ}l?f?géﬁ’ﬁo‘tﬂ‘r}?é’ﬁ‘it‘@no&‘{'&'é géeh‘lls been
shoWtY &IHalvO R safel)Srofle X ¢ S6fetBf BBICKEAL CONposi t ion

further conpri'ses a positive ion (cation), usually a

di val ent cation, normally a cation of an alkali netal.

h Si j I [
OnFFBEbF P Pl EIRY A KPR AR OB o paca, e
compositieuatithamvantsml t or conpl ex, e.g., an organic or
inorganic salt or conplex, usually an inorganic salt

or organi c conpl ex. Exenplary positive ions include,

The Lihve'ﬁh@e REMpHRGHRS SEPIKA dehsthli e @oﬁlﬁrlse@ al &d11éBiort 8 Ebﬁﬂlﬁtlon of
[ith nL mag neSIUH] Cer|un] cesium ch ron]un] co
hi

mqjeggl{eé; PFE t]geamp egwles hagi mhasicalchptacigristics ok, forpeample, molecular
we?%ﬁ bhd/¥Esikd 'fha% ﬁrog'ldectgrl £hddiRa Qﬁ}c%t g}?elﬂzﬁtﬂl\g éﬂqgrrﬁdﬁetrgﬁonse while,

osition o he i nvention
preferably, mitigating or aV01d1ng adverse side effects (such as those associated with the

administration of PICKCa). Generally, the molecules of PIKA are heterogeneous for

molecular weight and/or size.

As generally used herein and unless specifically indicated otherwise, PIKA, the adjuvant
composition of the invention, includes PIC which may be complexed with an antibiotic
(e.g., kanamycin) and a positive ion (e.g., calcium). The molecules in PIKA are
heterogeneous in molecular weight (e.g., as assessed by Daltons) or size (e.g., as assessed

by sedimentation coefficient).

Where a range is used in reference to a heterogeneous characteristic of PIKA molecules

(e.g., molecular weight or size), reference to such a range herein indicates the
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concentration in the range of from about 10 unol tolO

mol /m, preferably fromabout 50 unol to 5 mmol/m ,
wa@eaetrenoe3 pref erably from about 100 unol to 1 PEMICAN2d05/000810

As noted above, the positive ion can be provided in

the formof any suitable salt or organic conpl ex,

i ncl udi ng, but not necessarily limted to chloride,

fluoride, hydroxide, phosphate, or sulfate salts. For

exanpl e, where the positive ion is calcium the ion
appeeimle fover vad fuppes Emlt@ aticibarmelspWamueightscen siresnpf the PIKA

J ci

mofeRUBE ke oSApEITR bRt B8t nfiy 6 HIPLOXRL 210 AfncCf ctifhins
a PIKAt imeleauﬂ,e utiatnhasce mqdedutar (meigl’it ¢rheizd thalamst rm\eselstatlve of every

|t can conbi n
mofsulgt Helehtissfith wakinghe FERc G G LBRE VA OSEBF (e range
of FRENESI 86,000 oUTTR0EG,E50 Wiltofd) iniidatd) th@tOPHiA,molecules of about
deuterium gallium iodine, iron, and zinc, where

66,00 Dplkiens andgbprt 1,200,409 Paroms ore m&ﬁngeairm éhes@ﬂmlzoseswn but there
is Y @AM IRE PHER molb&uds LI00DAR Bé } ih $he co position
ur }§A g i

er trans?orrre |nto t hrou |t|ona

(althreunglf, acited, sy mayolsemssenbat i nvol ves the [ soI ation of
nol ecul es of a defined nol ecul ar size and/ or weight.
"The separation of polynucleotide nol ecul es of

WHead & iphidieil cEzhﬁété@Jti%rdethb PEK M Stholgcfléd inrthe li®Rntive composition is
chr omat ograp@ly thermal _treat nent centr| fugal
defined vat iraitge @l melerwpn drcightss the RIKA | melee e%ﬁ@rﬂ&f-’a%rowsws for

mo‘?ﬁ{(]:ﬁlaﬁ %&ﬂ?%e@iﬁﬁﬁ%ﬁé Lﬁé’ewéﬂ V@née% tﬁ'&%@o(ﬁ{‘?ﬂbd &b to560,000

e art n certain enp ts o present
Daltonsg froinahoutt308,000 ty ha060,600 Ddbormdfrmnahoutéérﬂ%ﬁ@ £66@&000 Raltons,

o 5 AR RS o B, 2 gLt e o ol ecula

~surprisingly found that there is a positive

correlation bet I I h h ff
T GBS o ol PR A2 bus o

mo@&aﬁ& VRent, Siiele @k nﬁﬁ&&@ﬁXN& ht%germﬁe&%ahpsoo 000 to 2,000,000
onposi t1on cont ai ni ng ﬁt/nucl eoti de adj Gvant

Dalimpcfmm pout 308000 db r@OQQﬂQOaBa gnsy from abquei500,08@ to 1,000,000
Da%r?sd %rCt I P {,Obm Pogi,gwbdﬁaltons, from about 1,500,000 to 2,000,000

Daltons, from about 2,000,000 to 2,500,000 Daltons, from about 2,500,000 to 3,000,000
Daltons, from about 3,000,000 to 3,500,000 Daltons, from about 3,500,000 to 4,000,000
Daltons, from about 4,000,000 to 4,500,000 Daltons, or from about 4,500,000 to
5,000,000 Daltons. PIKA molecules having molecular weights at the upper and lower

limits of these ranges, as well as within these ranges, are present in the composition.

Where a physical characteristic of the PIKA molecules in the inventive composition is
defined by average molecular weight, the PIKA molecules can have an average
molecular weight equal to or greater than 150,000 Daltons, equal to or greater than
250,000 Daltons, equal to or greater than 350,000 Daltons, equal to or greater than
500,000 Daltons, equal to or greater than 650,000 Daltons, equal to or greater than
750,000 Daltons, equal to or greater than 1,000,000 Daltons, equal to or greater than
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and cytokines, increases as the nol ecul ar wei ght of

t he pol ynucl eoti de adj uvant conposition increases. The
woredoeasdoas wei ght of the pol ynucl eoti de adj uvantT/CH2005€00810

determ ned by argarose gel electrophoresis as

described in Exanple 1. As illustrated in the Exanples

section below, the inventor has discovered that

vacci ne conpositions containing a Pl KA adjuvant of a

ri of nol ecul ar wei xhibited a direct
1 AR obE Pt Bl Rt Lo OOADG Reensdonsuaer sreste than
2,000900 DaGofy, Ot ecti ve potency (see Exanple 2). Likew se,
the inventor has discovered that there is a direct
correlation between the nol ecul ar wei ght of PIKA

Wl?egé gYP%?glon A l%ﬁfe%lkt?cng‘f @8 q’IkRemg%ﬁllleg Y {h% ISV%H%VE 8&¥{§osmon is

pr o erferon- aam-n
defresltbyi msedahditatiami conffisient) vdncrlﬂialaﬁﬁeamtel davlécibe ieignphé size,
he inventor further identified, during human
the K Boiesbis gyt favedrne Imioplaling cq-<FAE SR e F EFpegh than
ab\fl]1 0V@ BreAQTRAM o001 T4, Ok GRealih tl?anpl%r Bl‘ %t’éét@ir thn ﬁ‘6 R greater than
nol ecul ar wei ght speC|f|cat|on he resul tin

17 coresendertthaml 8488 g@aﬁemhﬂ@ |1ﬂgqr;grm\mart29 e geaignthan 2? or greater
C e side effects. The
ﬂmygguﬁ§§£ﬁggﬁ?{%% n|§ﬂ¥ﬁ?§lal in 1996 that have not
previ ously been publlshed are presented in Exanple 4.
The research.into.the.npl ecu ight is presented in
In E¥ ety e ISARIET P U BOWARSEe HGR ARk Fnposition
comptﬁélﬁgjl p‘dlyﬁ’dbnﬂfsﬁlélﬁolgib&@ﬁgylﬁp%1@"(91@" Ughnamycin and calcium
J

Adn1n|strat|on Thus uvant woul d not have been
whekei Hhes cappepition ﬁ%ﬁ%@% 3 rﬁie@c@bnt ey Picmolcelas whighahave a

moRiRYiak Wtab&& oF %91'3 0PHAIRSS Saﬂ?)ﬁgoe_ﬁ 5\7\/%@0’0 i ﬂ%g% about

based on the nomAe at that tine e |nven
or bedow § 01098 D altb s abwaljt oy h&fibwcﬁﬁrﬁ@@@aﬁons} sbaft of helowriidedd0i Reitons,

o P8 R S VLY Kok o B gn o

Daadms,naam SO 15000 Mdltdas,NAoRE 8t delowe @b Dfaltéi{% tBout or
x 105 have denonstrated a w de safe ety marg

belg}yeéﬁq PRO pipes: t3pobie 8t defoge S0BREPrPatony,, Apak /AL BAGR 350,000

Daltons, about or below 400,000 Daltons, about or below 450,000 Daltons, about or
below 500,000 Daltons, about or below 600,000 Daltons, about or below 700,000
Daltons, about or below 800,000 Daltons, about or below 900,000 Daltons, or about or
below 1,000,000 Daltons. In this embodiment, exclusion of such lower molecular weight
molecules is particularly of interest to an extent that such excluded molecules have no

significant immunogenic effect.

PIKA comprising molecules of a molecular weight of up to 1.0 x 10° Daltons has been
shown by the inventor to be safe in animals in specific toxicity tests (see Example 7).
PIKA comprising molecules of a molecular weight of up to 1.2 x 10° Daltons has been
safely used in pre-clinical studies (see Example 3). PIKA has also been shown to be safe ‘
when used in a immunogenic composition (see Example 8). Such a composition of PIKA

provides benefits in terms of effectiveness. PIKA comprising molecules of a molecular
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a maxi mum nol ecul ar weight of 1.2 xI G6 has been

successfully used in pre-clinical research (see
wE2@aps®28) . Further research conducted by thePCTeyni061000810

denonstrates the safety of PIKA when used in

conjunction with an antigen conpound in the formof a

vacci ne (see Exanple 8).Results froma subsequent

experiment conducted by the inventor in China in 20?2

al so de str e that the use of PlIKA provides a safe
weigh ueftf’ ag%qlfﬁv%lﬁkso eﬁ@lm%?@ectwﬁ SMPWEE resporse Wigh g wider

m# 1H%T's£l€ﬂ3'twhéﬂQIsecﬂ3 FreMinR4S laYd BMBalsS Mefsin iR Iﬂélt@ﬁgﬁtv%i'gﬁt 3f the

Based on the ﬁﬁove observation )
SH}@H@F aneleqylasppyestinirén 6.6k 1r Kaltohe and @r@“enabhrptoi 38sx 10° Daltons

I
lmg}ebll\/gﬁ?{ﬂg gﬁ %:‘é}lélg Opﬁl);é %d%@gntg?{"/}?lr QP%O ane m%s%r?%, So Eﬁt}?ﬁgr?d%%sar
i ncrease in potency and efflcacy whi |l e providing an

dequat ree of et rgin so as not to i nduce
It B, B s B 08P SGesand Bt e ordelinE® BF ebcnelviuploaide adjuvant
coﬁb@f@ﬂ} nity lrﬁﬁacJt Odfi@ rm@l@éﬁlé}f weldft "ot @6 UnBleclfel %htamed in the

range, g be effective as an antiviral conposi tion

comnesﬂacrre Sheyrnolpedart weighesef FIEKER| has 1bh<avn shénen to mcrease as
coﬁ@%h&&wna(;f tho q&%%ﬁt'c%ﬂl 8£1t1§;5 gﬁb‘ \@%ﬁl}{) %is %%nh or has

an | nmunogeni ¢ co
obsmmdrthatmnhaasen@cmm%uopraffthé pollyhlaﬂedtﬁle radﬁnfvemtabh}erets@lt in the

CKCa., One aspec rre nventjon.is thu .
* colpsbnggi &E%Fg%é)ﬂlgr?? ﬂ?ﬁ @U%n%ghﬂps o Toflequlgs with a
larg@\tﬁﬂédum waiaBt. | THE Prboéss q‘ame@d tshn @b B KAvERNAE. aThds the
nprises_a collection or population of nolecules,

Sulwﬁ@reét fHetiqropethgl @gywlﬁeﬂéwéwmt cOmposisipR i ¢t suigblefmedium
dof ot ?ﬁgﬁ@ofredﬁgjlcﬁﬁﬁl e egx;yi h@ggfh% df.tlvczuﬁ m(ﬂgcﬁltrlrer?uﬁ% observed

prov esire
in Exgmpplade withithe coneehieatedlarge moldcghat iforen of palymiddéatide adjuvant

B VS0 i OO BB TGS TGt i
its rmgle eldlealadfwdititAaase Aahbieo9enalforied iNBhROWARHemonstrated

i ght and/ or_ si ze.
adverse side effects in human clinical trials (see Example 4).

The PIKA composition of the invention can be provided in any physiologically
acceptable buffer may be used herein, but phosphate buffers are preferred. Other
acceptable buffers such as acetate, tris, bicarbonate, carbonate, or the like may be used as

substitutes for phosphate buffers.

The pH of the aqueous component will preferably be between 4.0 and 10.0 though it is
preferable to adjust the pH of the system from 6 to 8.5 where that pH does not
significantly reduce the stability of othef composition components and is not otherwise
physiologically unsuitable. In certain embodiments the aqueous portion of the
immunogenic composition is buffered saline. When these compositions are intended for
parenteral administration, it is preferable to make these solutions so that the tonicity, i.e.,

osmolality, is essentially the same as normal physiological fluids in order to prevent post-
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As generally used herein and unless specifically
i ndi cat ed ot herwi se, PIKA, the adjuvant conposition of
wa b@eiisment i on, includes PIC which may be conpbP@ren2005/000810
with an antibiotic (e.g., kananycin) and a positive
ion (e.g., calcium. The nolecules in PIKA are
het er ogeneous i n nol ecul ar wei ght (e.g., as assessed
by Daltons) or size (e.g., as assessed by

sedlnentatl n coeffjcient). \Were a range is used in
admupgrading éWP ng Oh@P@r %’@%‘ﬂ?@@% ef @ﬁ&P‘é‘EP%F‘P“S'P‘?Cé“%fOf difgeaential ion

coﬁ@hﬁ%ﬁn@%eﬁv@eﬁ the ORIpBSHLRAndHyIHdloRlal RL@E) . Teference
to such a range hereln I ndi cat'es theapproxi mate | ower

and upper limts of the nol ecul ar meights or sizes of

h . | . o] not
RS TRIBEH St R IEBR ity S8R amoun
necmsimszltd brihddie vahe of tho beapdsitionei wgliy. ’!BliatSd; ,Zzequahieity dfbuffered

epresentative nolecular wei ght or size
SaIWGtSH?ffP%éO ’ina]FF‘gEJOO erwe}ity’e piredavithother CoRPRpPSE B Gffer to bring the

M@5g¢@nﬁﬁuﬂmm@f from about 66,000 to 1, 200, 000 Dal t ons

i ndi cates that Pl KA nol ecul es of about 66, 000 Dal t ons

and about 1, 200, 000 Daltons are contained in the

In %lfgglg g#ég&gl%enlggﬁ%%xgﬁ%ﬁxﬁ itn‘ga R elﬁg'lrég;ﬁg)ﬁghaﬁﬁi‘tsoﬁce synthesized

by ammapoef dolid phésalsytwhesid) or inmaglde dbtaied by nmsanbef recasleingnt genetics.
hysi cal charactgﬁlstlc of the PIKA nol ecul es

Wer.e a
ThF AR PIRYSRTES® GORHISE FRERRSCRIFIHIEosy Ol o, fBmBpogenic
se6t RS méRicalet S Anti s%aﬁ%l@'b@%{‘bﬁﬁecﬁw whole cells or micro-
et erogeneous for nol ecul ar wei g)@d wheréin the
e,

orgapisEse-ar Wheleghtal patigles) which sy agouaygl truacated, or killed.
660, 000 Dal tons, from about 300,000 to 1,200, 000
Dal t ons, fron1about 66, 000 to 660, 000 Daltons, or from

In atheutmb&]it@ntstthe antdeas (@NL:dEant onmord hgenisnfvan ﬁmfeaioanls fagents, a

nt.e at es 0Sitio avi ng Pl KA nol ecul e
Pl BB aB s SR AR S0 A YRS G ARGRRE: il 2 for developing
autoRh@ahd discdsey. BhbtheR&BfodiMerits, ame akehs BORIOBR: bOmore infectious
2,000, 000 Dal tons, from about 300,000 to 4,000, 000

agensy fremany of B vilbe bectsie Mpwbegeriumgongrend parasites.

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.
The DNA sequences in these vaccines coding for the antigen can be either "naked" or

contained in a delivery system, such as liposomes.

In certain embodiments, the polynucleotide adjuvant composition can be used in
combination with vaccines. It does not matter whether the vaccine contains adjuvants or
not. Vaccines classes included are anti-infectious diseases, anti cancer, anti-allergy, anti-

autoimmune diseases, and immunocontraception.

The invention also contemplates use of the polynucleotide adjuvant of the invention in

combination with any suitable rabies antigen.

34



Dal t ons, from about 1,000,000 to 1,500,000 Daltons,

from about 1,500,000 to 2, 000, 000 Daltons, from about
wWQ220003020 to 2,500,000 Daltons, from about 2,BODCS2D5/000810

to 3,000,000 Daltons, from about 3,000,000 to

3, 500, 000 Dal tons, from about 3,500,000 to 4, 000, 000

Dal tons, from about 4, 000, 000 to 4,500,000 Daltons, or

from about 4,500,000 to 5,000,000 Daltons. PI KA

nol ecul es havi ng nol ecul ar wei ghts at the upper and

lower limts of these -ranges, as well as within these

In %ﬁ'}[})&?%&b@&l eﬂfseﬁ%nfabieg ahhge ﬁa‘ﬁp%shﬁ [Hen W%%F tfade rablﬁs antigen

aracteristic es In
suchnase athanestar diposy telbmactvaled icneld lkablea\mtlgge (HKCeKlRAa)r or an

im0 o L I RS 5o NS S g puri
rabiea lahfgs, (FHBOUEPRAY or greater than 250,000 Dal tons,

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

In @é‘%ﬂp leb%llﬁe‘ﬁ *thee MPhudi gk anr'1 Q/Qﬁteéorﬁdfb@ﬁlozign QR0used with a

tons, equa r-greater than 1,0 000 Dal t ons,
rabmutaaccm@ (Smtglvleana@ues tvaegings2 a3, O@Ommatlbns\/aﬂeuaabr iro repearch

de\%L gﬁ‘lteg{ w@%in%g%agwo s%it?gesé mg)i{gggﬁ %lgci pép%de vagcmes Stlch as
huefradiptdie celtd vaeciab (HDEW)| blhamt@ddties defl ihdugivated potifisterabies

onp05|t|on is defined by a sedinentation ef fici.ent
VeGSR S TBR Mo AAEn i HiIes sl et gk rafics yactig (HKC-

ICERV KA R fel | R90 GAIN rhiAMeYR B QPVR'V)aH %ﬁnﬁ&f efiifien ﬁﬂﬁryo cell
gréater than 9, or greater than about 12, or greater

(PQEKé)w oalyowified 3wk ambrye evaccine (HARVL.5, Howevgr.exateall ohehe rabies
vadhfies Qlig? SR EReliNER iffuunO T BOER ShichN18 At sar®ln LT post.

of grea or greater
exlgfsm&tlﬁimdnﬁmﬁo@ chnn tge peltyﬁuuclédmle admvaittrcogipesitien (d gl;:mIKA) is
In s di nent s, the i nventi on proyvide

30 a
adIBJé’ql suVaggiec ggplpp% espg ,@gwﬁﬁ include; non-
spd%ﬁid’febﬁ&l‘s&o ' fﬁcfé@iewmﬁﬁfbﬁﬁ o Yhdcfophasdd), (Hakfekal responses (e.g.,

kanamyci n an cal ci um wherein the conposi tion excl udes
mcapael@i specidio|aatibeyumodustiony alebeﬁlb@ed\mted hespanses &€.8., productlon of

cytokines including interferon and interleukin- 2).

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

adjuvant and an antigenic compound.

An immunogenic composition including PIKA is able to induce a specific immune
_response in two ways: i) humoral-mediated immunity, which includes B cell stimulation
and production of antibodies or immunoglobulins (other cells are also involved in the
generation of an antibody response, e.g. antigen-presenting cells (APCs, including
macrophages), and helper T cells (Thl and Th2)), and ii) cell-mediated immunity, which
generally involves T cells including cytotoxic T lymphocytes (CTLs), although other

cells are also involved in the generation of a CTL response (e.g., Thl and/or Th2 cells and
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nol ecul ar wei ght about or bel ow 30,000 Dal t ons, about
or bel ow 40, 000 Dal t ons, about or bel ow 50, 000
wOa00608923 about or bel ow 60, 000 Dal t ons, aboutP@T/CN2106800810
70, 000 Dal tons, about or bel ow 80,000 Dal t ons, about
or bel ow 90, 000 Dal t ons, about or bel ow 100, 000
- Dal tons, about or bel ow 150, 000 Dal t ons, about or
bel ow 200, 000 Dal t ons, about or bel ow 250, 000 Dal t ons,
about or bel ow 300, 000 Dal t ons, about or bel ow 350, 000
APgs).t Misthods s gssessinglaupoyalog/asolluban insnine ragponse igan individual

ti10 500, 000 Dal t ons,
" 2
aregg%lgﬁtéﬁ @qg%ﬁo%%wp%a??onlsﬁ Q‘Eoggtly or bel ow 700, 000
Dal t ons, about or bel ow 800, 000 Dal t ons, about or
bo t or. bel ow

0
F “@‘Tr{“&ﬁ tg? rPO?W%?e@r‘fgo&fl% CO&?&S{H‘QPo‘H%fE‘ S glhé |qu\5&‘/ of the

1mmahe Gatharise VWi GRdctifB tRe iR sk (Bfypes W faikd yurPiglobilify pdtuced
to an extent that such excluded nol ecul es have no

(Igglgmqa delit: andlglorb e ivmap leGetieGib) leli2adghirbsanddeG3 for mouse
Ig%1 fson lp%tgg%gfﬁﬁmeﬁcul ar weight of up to 1.0 x 106

een shown by the inventor to be safe in
animals in specific toxicity tests (see Exanpl e 7)

A s PR BTG E B Sun PR B G 1600 Bl 88 s

exPhled3| and also Hilldh&s a(éeelem&iﬁaﬂar@hmrrﬁhe rd%blﬁd’seha?anadnﬁgen If the
been shown to _be safe when used in a i munog

Tg@ serperserty ah apdesd ieseavpiied By Thshps celle &ﬁﬂé‘éﬂ?@%ﬂ@?ﬂy enhance

the%rgﬁlo%ggf%@ﬁa{qg its in terms of effectiveness. PlIKA
conprising mol ecul es of a mol ecul arwei ght up to 6.6 x

105 Daltons also elicits an effective inmune response

Nﬂﬂf npotech tes%:usu[m L gorﬁngosm affe t}ﬁé P\fﬁg.n Lﬁ/%gtf ar}%hhﬂeﬂ%sq ?ey cell

ecul ar “Wei‘g esrmles
1na@5ﬁ{/z&€dlblﬁﬁ'1eldrrelslem tntigen SurixingFshbatd dnas 1rﬂmdn¢g‘eﬁfcq108&m|cy of the
to 3.0 x 105 Dal tons i roves the effectiveness ci ge
CO@H?%@%fqur?%BJ{ImEBWﬁ rl?fﬁ’ieg?%ﬁ et @ntgp%r(aegr gample Ifyg The
poféﬁ@}nof He tc&%f)oéilﬂl(ﬁpfﬁ&%ﬁ&g rifidly rElﬁﬁvéH%%?@ BlteEéch ‘6@ a@&u&ﬂh@ rabies

pol'ynucl eot1 de adj uvant conposition may
antigsine iy Pegessvef ghiU off aiigeroll mﬂ@sra&)ﬁf ancﬁeajseu ln pqtency of the

composition was observed to be greatest with around 1.5IU to 2.5IU of the rabies antigen
present in the composition. The NIH potency test is described in: Laboratory Techniques
in Rabies, Edited by F X Meslin, M M Kaplan H Koprowski, 4t Edition, ISBN 92 4 1544
1.

Tests using a composition of the PIKA adjuvant and a hamster kidney cell inactivated
purified rabies antigen demonstrated that the immunogenic potency of the composition
increased as the quantity of adjuvant present exceeded the amount of antigen present. The
potency increased when the ratio of PIKA to hamster kidney cell inactivated purified

rabies antigen was increased with the preferred ratio being greater than 3:1. (see Example
15).
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conposition. The nol ecul ar wei ght of PICKCa has been

shown to increase as concentration of the adjuvant
W@ wpa3ioed on (see Exanple 5) increases. The i NRENCHL005/000810

has observed that increasing concentration of the

pol ynucl eoti de adjuvant may result in the coal escence

(or aggregation) of the PICKCa nolecules, resulting in

nol ecul es with a | arge nol ecul ar weight. This process

has been shown to be irreversible, Thus the subsequent
Theyj pyention epntanlatsn mathads etk Méfe oA dfenRanugisay S PRGN 6f the
1nv%n§6ﬂ Ll & AR, Ci%f% Sxdifple! 8R4 dn hftikn rsﬁgéiﬁé h@Rotal response

nmol ecul ar wei ght of the adjuvant nol ecul es.
andfblsmevé@ cehulmxérepnl B cdl) rogpensetihe wibjecedhe amgmjnda aqsg@se elicited
ma ?;ﬂ co it 8% Por gﬂ %Jttgﬁg llr}/ Q é’g %g ?&ggrﬁ H&Q/’ %@r‘i/e g nfﬁ}%rsiﬁ:e an ex1st1ng
immonmespdnse)(e.g.hastmraé)bastm. its high nol ecul ar wei ght

range. A rabies vaccine fornmed in this way

denonstrated adverse side effects in human clinica

In tédr@lnS dnfRBinRMAIPIR @IKATGQJu%I%ACGﬁm&{ Fals] Qﬁ iM8unogenic

i nvention can be grOV|ded i'n any physiologically
corgpesaiianegoimeprisineithe PHeY adiavans ead Retigsnis, compouphoey he fieeze-dried

(1y§;§lf flferd? i rlgn%){eﬁﬂ %faéﬁ q le{aé@ﬁlcg B lﬁpilofm b’f'ﬁef ﬁ (%e %ng method

e O na car nona
is krmyvibte thesecskied s liset drt. llﬂlea‘ecfanstltphoxs pflﬂ:bemhmfnf)@’lﬁc cdl’h[ﬁ)sﬁlon

H of agueous conponent w preferably be
coffsihign F 0 G o aHeRR, coppein ABmansiaic i, St el of
eff@‘ftlvbﬁ@snggﬁﬁqf,IQQG)G to 8.5 where that pH does not

significantly reduce the stability of other

conposi tion conponents and i s not otherw se

The fma&ﬂog&he aéanarfPoylpﬁw %@b#@m}ega&ﬁfasa'aﬂ ﬁg@@@ﬂ e”qnfisﬁsd OfGtion,

queous “portio enic co
suﬂparﬁsﬁtm ed esailsiore. Thehpreparhése of dopedationsnst ardesitedt emdebgenic

arenter dmini,st ef er ab
cori, & STl RPHE b N FRp o Gl BloByten T Saccnes, edied
by OsgIR} &l All,YUniv&sies PaRtPrads| Bakiiitors a0E., a5 A101978! The immunogenic
phy SIO|%%IC&| fluids in order to prevent

corﬁa%se%aﬂﬁ he presgnt diventien may §e smplqysi dn sishidPprs arcapsulesy iquid
solGREROShAISBHs, REGRHGEnsOhr Hixhe $5:%h1 RAnidiation, or sterile liquid forms

such as solutions, emulsions, or suspensions. Any inert carrier is preferably used, such as
saline, or phosphate buffered saline, or any such carrier in which the compounds used in
the method of the present invention have suitable solubility properties for use in the

methods of the present invention.

The immunogenic composition of the present invention can be administered to a subject
using a variety of methods known in the art. In certain embodiments, the immunogenic
composition can be delivered parenterally, by injection, such as intramuscular,
intraperitoneal, intravenous, or subcutaneous injection, or by inhalation. In other
embodiments, the immunogenic composition can be delivered rectally, vaginally, nasally,
orally, opthamalically, topically, transdermally or intradermally. When the mode of

administration is by injection, the encapsulated antigenic compound may stay at the
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concentrati ons between the conposition and

physi ol ogi cal fluids. The quantity of buffered saline
weppboywe i n t hese conpositions will be that amp@OIaN2005/000810

necessary to bring the value of the conposition to

unity. That is, a quantity of buffered saline

sufficient to make 100% w Il be m xed with other

conmponents in order to bring the conposition to

volune. I n certain enpodjnents, the antigens_ may

injggitons Fiteqor rpnion R tseky, thwsuproxiding, Ardepel %amagfnn@atnwﬂl give
sué?ilnétpfe'léiis@ RAPRIAYBLEERE $n VWO @ﬁ&’h B &1eBPL R sP&Em Na fﬁgd% single

reconbi nant genetlcs The ant Igen nay conpri
shqztr mtmmnogﬁmadqemla@@mpnol bd prpdoesd for antigenic roompogedsi that would

otlbe%g \/\% ulre Iel’}ul e 1nj %%(H:Irlsotoofglg Eﬁ@ur%ear%aggn‘g’%h g le e p\r/ |O\r/ g:j ed
partlcles) mhlch may be |ive, attenuated, truncated,
or kllg§g. I n other enbodlnent . the anti gens incl ude
Fop prcRiprah 8 Ini@HPR I HToAUE PR L BtsIOR GEHRRIS, th plbijan should be

suitdMy BEfored ﬁ‘?l‘é@éssa ah@ﬂﬁq?ﬁl'uﬁi ARBH SrsPRAJQALDRb M B sufficient
antlgen such Oplng aut ol nmune di seases.

saling ot r@lumn‘o&hﬁmrmaglculaheaqamuSge@igtupm lared espeaiallyr suieble for

mtwg%g% Ca?lg ?Wﬁ%&%ﬂ{oﬁg&% ra@mlrﬁg}(atlgf; Itnqglsvclogl cgox?, ‘%erﬁe aqueous media

par asi
whidhl genutel @nplogkel wil ba/htmtwmmrthml dfisiill of the lagt ipnigheot the present

nt an .al sp be o0 enhance the i mune
s B R T g F G O SeR fresget renA include

a eBBEWIR Or withSutlNDeSRGUBBRE §nd/6‘r ﬂr@&?@m\(f@é: GhdESbR A Aheral oil,
for the antigen can be either "naked" or contained in

cod liys) oiily equpleng.snenn- duetiriglyceridsoanshremixtyng thaseafai n

enbodi nents, the pol ynucl eoti de adj uvant conposition

can be used in conbination with vaccines. It does not
Theredxbetr ambatt heff such econgositings oaqutrad rvﬂ'lladq'rjavfmn subjectnot subject,

d V%§C|ne§hclasses i ncl u ed .nf ect
SR T ST
of @heS8RERS, infldtloh,BFLIAEHRIDH R 9P bEIRAB - treated or prevented, the particular

compound used, its mode administration, and the like. An appropriate amount may be
determined by one of ordinary skill in the art using only routine experimentation given
the teachings herein. Following an initial administration, subjects may receive one or

several booster immunizations adequately spaced.

The above disclosure generally describes the present invention. The following examples
will be of assistance to the understanding of the present invention. These examples are
described solely for purposes of illustration and are not intended to limit the scope of the
invention. Changes in form and substitution of equivalents are contemplated as
circumstances may suggest or render expedient. Although specific terms have been
employed herein, such terms are intended in a descriptive sense and not for purposes of

limitation.
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The invention al so contenpl ates use of the
pol ynucl eoti de adjuvant of the invention in
w@oovbitsmed on with any suitabl e rabies anti gen.P@I/CN2005/000810
certain enbodi rents, the rabies antigen can be an
i nacti vated crude rabi es antigen such as a hanster

ki dney cell inactivated crude rabies antigen
(HKC-1 CRA) or an inactivated purified rabies antigen
- such as a hanster kidney cell inactivated purified

rabi es antigen (HKC | PREXAMPLESr t ai n enbodi nents, the
pol ynucl eoti de adj uvant conposition can be used with a
rabi e acciqg Suitable abbes VaCCIﬂeS a&e

PICRYudi Ng |nact|vated subuni t, reconblnant and
~ peptide vacci nes such as human diploid cells vaccine
Th(s'é%}le iMistBREROR rthé‘fn@fé@ﬂlatc\%&hﬂ \QQSC&e'te\ﬁEﬁr%q fRUhE F adjuvant
rabi es vacci ne &g; , hanst er ney ce
in ¢amepariseav il AvrRI (kables vaCC|ne (HKCI CRV), or
purified vero cell rabies vaccine (PVRV), or purified
chi cken enbryo cell (PCEC), or purified duck enbryo

P . not .a f. the rabies
AREE B Smiophorel af FonmaPatlie sRiihds Egshae et eny the
paﬂtlsulaﬂno rthigrihventio fage désdElbqOBdreiaX RS dFRrds8THeNiged! ih QRS present
pol ynucl eoti de_adj uvant conposition (e.

g.
m"ﬁﬂm L%(ﬁ aShARSNISHER O Lii % Iigeser ABF auoloaien et matkershwere 100bp
DNAAdA6rs 'tR%P @@tﬁ)%sto' 100 &rf&?dﬂdﬂfg to"¥%4n @t%fﬂe lar weight from

responses .g., I ncr ase unct’ ons O macr ophages
6.6xifrP S 6&19556111@@8 The lqgdingi samplea et épiemlfngémhlﬁglbedlyshows a

ated res
repR QMR Bty s okl Bltpled PR R eie i) fotowing the
teacmn@%fehklpnfa@aphl Theefivd €) Idlfﬁi‘hﬂﬁiafmﬁf t8sted Flﬁ)vsl'eﬁ\c?ewtdb @dhge of
| de Qr a co | Sl t he 0 nucl eoti de
dlsgﬁﬁuﬂe%r?? 358 %G%ﬁﬁf \@ggﬁfé Eg?grﬂﬁa?fd J&%n/ of rthein delegudar weights
ranG@RERI 23:00° DAEIE ¢ ev-BIdeCh o £58:8 0F PaitRUSEPRKA.

speci fic i mune response in two ways: 1)
hunor al - medi at ed i nmmunity, which includes B cel
stimul ati on

EXAMPLE 2. IMMUNE EFFICACY OF PIKA COMPARED WITH AV-PICKCA

This example demonstrates the difference between the potency of Av-PICKCa with a
maximum molecular weight of 230,000 Daltons and samples of PIKA with a maximum

molecular weight of up to 528,000 Daltons.

Three batches of the PIKA adjuvant of different molecular weight and one batch with
molecules of molecular the weight corresponding to that of Av-PIKA were combined
with the hamster kidney cell inactivated purified rabies antigen (HKC-IPRA). The,

resulting compositions were subjected to the NIH efficacy test.
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and production of antibodies or inmmunogl obulins (other
cells are also involved in the generation of an
W@abhaMy3 r esponse, e.g. antigen-presenting cePCBHCN2005/000810
(APCs, including macrophages), and helper T cells (Thi
and Th2)), and ii) cell-nmediated i nmunity, which
generally involves T cells including cytotoxic T
| ynphocytes (CTLs), although other cells are also
invol ved in_the generation of a CTL res onse é@
TheriNIHatgst/ 1o rigerous anf $xieasirpeamparpfienedy %We%s §gt?l??g"a°°me
/ I
unclnallj gme'%‘ﬂé%ﬁll%g gﬂg am“sgai !ﬁ{g%% il céﬁg rptﬂﬁesfascg@at%ﬁ mICT are infected
withQ, strbii, oﬂlﬁfeaahieﬂﬁyus aRd thefresunoval rate iempasugadu dlhe (duﬁffdelt groups

of RiRAATE srmbianst vy Grret fShn b Badites tabaRe: A SPpparispn of
theOEuﬂvmﬁll neg deuléans tHér gﬂiépect)f( aKd ex;bc@@ tol @ieSexpetithental and

&4 for human Ig Ra, 1g&b, and 19gG3 for
stay digeq yaggjne éeéerwepqs 148 Polsary ohfthg ARRerienta VRgfo Haaboratory

Te&ﬁ%‘e@ﬁf? (ﬁaB% dteﬁedyl B 3t Mddlit eV Ka %)lgt‘iiCB Y Kohxg)gskl 4™ Edition,

I'esser ‘extent al so
ISB%H9B4ﬂéMéﬂ)a cell nedi ated i nmune response to an
' antigen. If the 1gG response to an antigen is
regul ated by Th2 type cells, it wll predom nantly
enhance the production of 1g@ and IgA. N H potency

The efficacy st egphaombingdsiatdinnhaf bechaoRhd{iked dy mlzivn tanhk standard,

hanst er ki dney cel | ctiv ted urlfled r abi es
o RR GRS SeEHIE SErTGIF SHGHE! LhraRon SRRhOGe S gieaed as 1
an®thetrBIBHCOSRORy iR Mesi écf z%sth@tlfﬁ'eﬁb cﬂiﬁﬁ@@ﬂﬂi@ﬁ: f a combined
rabi es antigen (see e 14& pot ency of the
ong b insreapesnoven eblatluau@maélzﬁh@egﬁe%tenfée seen

frog'f Qiﬂg 1t lt ugherratﬁé o e%ﬂfa* E%C't hit 3 %Cfﬁﬁ(@; ec?:IuJ/aHt OcBe gher the

I gen: t he ra e 0 rease I n potericy of
effmacmml‘smtneanﬁng/\ms tico sErabeed van:ntae greatest with arou nd
1.51Uto 2.51U of the rabies antigen present in the
conposition. The NIH potency test is described in:
Laboratory Techniques in Rabies, Edited by F X Meslin,
TaMeM. KEfdcarof tth&PlolcwkiciWeighholcRiabie® VactibBRoftacyt 1544

Adjuvant | Antigen | Sample # Adjuvant’s "EDsy Potency
Type Upper Limit of (IU/ml)
Molecular
Weight

PIKA HKC- 20000304 5.28x10° 2.10 5.00
IPRA :

PIKA HKC- 20000907 4.62x10° 2.00 3.98
IPRA

PIKA HKC- 990202 3.96x10° 1.98 3.80
IPRA

Av- HKC- 000703 2.30x10° 1.88 3.00

PICKCa |IPRA
HKC- Vaccine 1.40 1.00
IPRA control

40




1. Tests using a conposition of the PIKA adjuvant and

a hanster kidney cell inactivated purified rabies
wa@piosgar2ilenonstrated that the i nmunogeni ¢ pot PEIEN2H05/000810

the conposition increased as the quantity of adjuvant

present exceeded the anmount of antigen present. The

potency increased when the ratio of PIKA to hanster

ki dney cell inactivated purified rabies antigen was
|ncreased mnth the preferred ratio being greater t han
ExaMPLE 3 ETERFERON BROBUCTION GONMPARISQN BEBHERNBIIKA AND AV-

Plﬁgépdsiof useiof t he pofynucfeot{deradjuvant of the

nvention with an antigen to, for exanple, elicit an

[
Th?é'] Qﬁ% &e?ﬁcﬁfsfrhtgsrmérq‘? f?\JenJeeirci gdﬁggf t‘ﬁag‘!“g%% %p(ﬁﬁlc{ulixﬁof interferon
betwmfn lsanples pHATEPIEKIC Witld a meayirimem andle:mﬂmnmg}tta)f 260,000 Daltons

o A, UGS Rk L SRR S

certain enbodi ments, the PIKA adjuvant conposition and
an innunogenic conposition conprising the PlIKA
uvant anti geni ¢ _canpound be freeze-drj
ﬁlPﬁSI‘? z e vRRsy | %Fn?fsmalsﬁ?rt yreighty °§tlo?rxéaeﬂahor& and
4, <;>S<<2b:i @aﬁ@ﬁsmwef@h@orﬁl%a‘?@dz il 4 %thwfh&apuéxbawh &R JpBaSBmit of

skilled in the ar he reconstitution of the
mqlegulan ovpighit of 23w Naltoon cont ai ni ng Pl KA and an

anti geni c conmpound denonstrated a sustained | evel of

effecti veness (see Exanple 16). The i nmunogenic

conposition may be prepared as an injectable, liquid
Comglosigionn of shesPEYS iand Av-PEIRICs were cdinbinpd eyitr banger Iddney cell

. far ati.ans of. a desir geny.c osi.tion is

ings Y e R <Bpich TR (MO TN ot FEUBTSAAAS Dt fccted
subaEmleO\8sy irslinties] [bﬂ/er\f%'}ﬁihrse'theaﬂnte.rfewﬂ piekdhict ¥n Badhkmouse was
~ Press, Baltinore, ., USA, 1978. The 1 mmunaqgeni c

deiegmipgs: Theosengral PF?@C‘E}F%&WW in{erEien grangment i pewy tajthose in
thd Bt SBABAY, Ah "B 98SvefidRstd! Eth WeiflWad inoculated with 1.929 cells at 0.15

ml/well with about 30,000 cells. After three (3) days when the cells grew to confluence,

wells were added into sera samples (0. lml/well) wherein the sera were diluted by 1:20 to
1:640. Three wells were for each diluted sample. The wells were incubated overnight at
37°C. The sera samples were washed away. Vesicular stomatitis virus VSV particles were
used to detect the interferon production. Table 2 shows the interferon production induced
by the mixtures. As seen from Table 2, the higher the molecular weight of the PIKA

samples, the better the interferon production induced.
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sol utions, enul sions, suspensions, or elixirs for oral

admnistration, or sterile liquid forns such as
wa@doati3oes, enul sions, or suspensions. Any i nePCT/CN2005/000810

carrier is preferably used, such as saline, or

phosphate buffered saline, or any such carrier in

whi ch the conpounds used in the nethod of the present

invention have suitable solubility properties for use

in the nethods of the present invention,

Tapledy H@géﬁﬁl%l%léhﬁs&m@hwewm Weigbeard Irﬁe'éfﬁlfqnol?roéaﬁtwn

be admi nistered to a subject using a variety of

mat'hndq known in the art n-certain enbodiments, t he
iAdiurentehi Batdnposi Unper cah HICCABRA br dKdht enit e Tater of
byTyp¢ ect i ony such Rengeef r anuBaigh#r , | HIKC i t dnteaferon

i ntravenous, or guMwlgcatols i njecti pn, Ratioby | Production
i nhal atijon. | n offheWedghtodi nents, the i mmunogenic
conposi tj on can be Hskonser ¢d rectally, vaginally,

nacal l v oral Ll ant ha | 3 bl l v
PR or RO 9o0y [ ReDRHEr b 190 Riien| ¢ hé mbde of 5686
FGRAN STIF0009L7 § W6oX 0 eCt 1 no13ae Encapsil atfed 5306

antigeniic _conpound nmay stay at theinjection silte for
d-t o t wooaREeks, [t RG8XHY ovi dR09§1205debot 4f! ant| gend6.4
tPHEKCai | | gi ve suystained rel ease or pulsatile |rel ease
IH VIVU SULh A UUI;VUIy aybtcnlnuy dIIUW DEHQIC DhUt
i mmunogeni ¢ formul ati ons to be produced for antigenic
conpounds that woul d otherw se require nultiple
injections to elicit an i mune response. For

ExRpeR UeTB®l6 FGVAN VA CCMNE ONNIEA1ATRIAY W@MﬁT@ﬂblﬁﬂMFEﬁ%@)
exanpl e, the solution should be suitably buffere

ThRRE&QEHAS HerAbihirhide thdt Ghd PICKEH QBfuvAnt When' &AL with a vaccine

isotonic with sufficient saline or glucose. These
gensaptes FumeceRtpbiedavel 9bpide piderss when adipaisterad for Bypamsee
for intravenous and intraperitoneal adninistration. In
this connection, sterile aqueous nedi a which can be
i || P I [ 01
Tof TRIEHEE ol su S o i 0 Gt A i Bl Gt d Bbes
vaduith conydristiy RIEK (aeadjisadt atra ¢dneerpragisenf 11. Qﬁlﬁg/tml(‘and molar mass

a buffer with or th di spersing a
of Koy nler ks § b bolvaleatidibateons ik iscass s tgpmple 3 and a
hamster kidney cell inactivated crude rabies antigen (HKC-ICRA). The results and

conclusions from the above clinical trial have not previously been released into the public

domain.

The 40 patients participating in the trial were divided into two groups of 20 people. Each
group received five (5) doses of 2ml administered intramuscularly on day 1, day 3, day 7
and day 30. One group received the rabies antigen with the PICKCa adjuvant and the

other group received the rabies antigen with an alum adjuvant.

From a safety perspective, observations were made of body temperature, local, and
systemic symptoms at 24 hours, 48 hours and 72 hours after each injection. The

following observations were: .
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cod liver oil, squalene, nono-, di- or triglyceride,
and a m xture thereof. The exact anount of such
W@ wpa3ioed ons required will vary from subj ect PEI/CN2005/000810
subj ect, depending on the species, age, weight, and
general conditions of the subject, the severity of the
di sease, infection, or condition that is being treated
or prevented, the particular conmpound used, its node
adm ni stration, and the like. An appropriate anount
may be determ ned by one of ordinary skill in the art

TabRi3Ad6E¥ effoets afiBr RjReloh 2 HIRELTOR AWM ufifol PREVCRIS
herein. Following an'initial admnistration, subjects

may T ECei VE Ong Or SEeverat bposy [ IFONT Z38 NS
adequéidelBffespacled. Treumbove diggﬁggége ;gﬁ?ﬁ%ﬁiygz
H H an ol pav (a1

deser+hesthepresent—tnventton: e—F OV

exanplé?%ﬂll bi;g?# RSt ante to4he unfler st afidi ng of

t he present i nveAeEd R rhese exanples are descrihed
sollely for purpodd¥nglusi||ustrati @9 and are no?
i ntended to |iniHKEHERASpe of the invention. Changes
i n|for Mystethie uhsPIGKE4 plos of equi valents are 4
cont enpl at ed as| BKEIORE ances nay suggest or render
expedi ent. Al t hoAdhn plueci fi c| t er nR20have peen eopl oyed
herrei n, such tgriIECACRAxSt ended in a desgriptive sense
and not for purposes of Timtation. EXAVPLES EXAVPLE
DETERM NATI ON CF THE MOLECULAR WEI GHT COF PI KA AND

Sysigrpicarloarsy efiscts dpehpded: ifpver §1 aashs(Zhairint paim ) elyaiphrnode (1),

[ ] f.ar P Ik [

b L R R B Rin R S R on e ()

el ectrophoresis is known to those skilled in the art,

so that only,the particulars to this.invention are
suligalehFisstri bl ReraitiGe e Sl TRenRl e wtgeutar
sizé B8 hioktulta th the GO SRS Ex@MpRE 5kn@%.ar gar ose. The

nol ecul ar markers were | OCbp BNA | adders from | OCop to

| OOCbp corresponding to a range of nol ecul ar wei ght
from

EXAMPLE 5. RELATIONSHIP BETWEEN PICKCA CONCENTRATION AND ITS

MOLECULAR WEIGHT

This example demonstrates that increasing the concentration of the PICKCa adjuvant

results in a composition with an increased molecular weight.

PICKCa can be made in different concentrations. It was hypothesized that the PICKCa as
a complex of polymers would exist in different forms when it was prepared in different
concentrations. Laser light scattering was used for this purpose. Laser light scattering has
been broadly used to determine weight-average molar mass (Mw) and radius of gyration
(Rg). The instruments are commercially available and the process is known to those
skilled in the art. Table 4 shows that the observed molecular weight of PICKCa by laser

light scattering correlated to its concentration.
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6.6x1 04 to 6.6x1 05 Daltons. The | oadi ng sanpl es were

4qul at Img/m . Figure 1 shows a representative picture
wo@Roobhatoeesul t of the sanples on the argarose BEI/CN2005/000810

foll owi ng the teachings of this paragraph. The five

(5) different batches tested showed a w de range of

distribution of their nolecul ar weights. The upper

li rri ts of their nolecular weights ranged from2.3xI O 5

ns for Av-Pl CKCa 28x] O 5 | tons for PlIKA
e Observogh Melcerr essh ey bHeRL SHSRREET Ve TH
AV- Pl (BefeehtthtfortofTOKEade M Ivedi i erabb Rl INI&serce
betvveapné/ potency of Av- Pl with a maxi mum
a

nmol ecular weight of 230,000 Daltons and Sarml es |of

Pl KA Nlth a maidﬁﬁm mol ecul ar wei ght65H1X1@Jp to 528, 000
Dal t op Three ches—of—trhe—PHA-ad

di ffer ent nol ec,zuucfblar wei ght |and one B?toé with
nol ecul es of molg@cul ar the[wei ght caorgpgsgondi ng |t o
that of Av-PI KA were conhimned with the hanster ki dney

cell inactivated purified rabies antigen (HKC-IPRA).
The, resulting conpositions were subjected to the NIH

EXaMPLE2SY IE]?I:Q’At’I‘IJ%IgI Brei®ehy | PRECBN@E&%IBﬂdOEXi’lf@ﬁ@A‘E AND

MORRAFARINEIGHT @QNMAGCENEandar di zed rabi es vacci ne. The

vaccinated mce are infected with a strain of |ive
Thisadxaeplevdemmsaates & keirelatar bétwadn thatiecressedremdecniad weil'gm of the

P 038k 3 R oo 5B T B b v ntues
PICKCRadjusa afd a hhststikidhosddell idcBSatBeéBEAbiR an@gpuUps of

m ce exposed to the experinental and standardi zed

vacci ne determ nes the potency of the experinental

vacci ne (Laboratory Techniques in Rabies, Edited by F
It %agvﬁ% S e%d%h%@ﬂie%ﬁ‘e—'ébr%@iﬁé%&ﬂncerﬂaﬁog FPY@Q¢a k§ﬁ}ge§ %ould

1). The efficacy of each conbi ned vacci ne
affb@teﬁhe rﬁlitlﬁmsl inevaccines. ebamplemnof BIQIﬁ@a svaraciamdpined with a hamster
f th

kldr?]lgﬂ _c%fg E@écrt]i% ed %‘é&d\ﬁglglbl WA%&% e as%; ffﬁfa Cééltt(e)rmg Was used for this
purpose. Laser light scattering has been broadly used to determine weight-average molar

mass (Mw) and radius of gyration (Rg). The instruments are commercially available and
the process is known to those skilled in the art. Table 5 shows that an increase of pre-
combination concentrations of PICKCa resulted in an increase of the Mw of rabies

vaccines.
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and the relative efficacy was designated as the tines

by which the efficacy of a conbined one had increased
wW@®@6/181023 non- conbi ned one. Tabl e 1 summari zesPCTIEN2005/000810

results. As seen from Table 1, the higher the

nol ecul ar wei ght of the PICKCa adjuvant, the higher

the efficacy of increasing the titer of rabies

vaccine. Table 1. Effects of the Ml ecul ar Wi ght on

Rabi es Vacci ne_Pot encyEXAMPLE 3. INTERFERONZE | ON
Tableym AfelaiigyshbiprigteeipPreccompingtion Geagenirption ¢ ﬁ&ﬁg and the
Mwy efBables dageinghe difference in ability to elicit the

Pr oNEERdRRatfn JT ET WE&iOR-REfBEEN SPRRi& I yrdon 1 KCa
Wi t PpRe Y gnoleﬁﬂhﬁﬁhﬂ%ﬁ ght of| 230, 000 "Dal t ons and

sanj wtrh—a nTnohecutay inght—ot up
to [, 200, b Dal t ons. T%%é%grches of PI ﬁ%&%|1 upper
| i TS of 4 ecul af Wei g, @f 1. ZXI 06 aphfieAs and
4.6x1 05 Daltons were conpared with a batch of
Av- PI CKCa 200t h an (pper 13.8xi0f of njpl ecul B8xMéi ght | of
2.3x1 05 Daltons. Conpositions of the PlKA and
Av- Pl CKCa M e conf)i ned5aPxW* hanstler ki aAsyl0¢el

ina;Lp#aLeﬁgfuL+i+£ s
conpositidﬁ wer e hnjec?@%xghbcut neous 99¥¥ho m

Af t er—two—hotrs—the—+nterferon—presence+n—each
was determ ned. The general procedure for the
interferon neasurenent is known to those in the art.
ExBnirek 7yPIKA ToxoGTwdiskT pl at e, each wel | was inocul at ed
wth L929 cells at 0.15 m/well wth about 30, 000
Thizedxh@pleAfchnstididsaRe {afdty dayactehiair dfftige RIBIA adjgvavwhen there is a
confluence, wells were added into sera sanpl es
restrestiopion s MIXIpEY BPlschlpeveighta were diluted by 1:20 to
1: 640. Three wells were for each diluted sanple. The
wel I s were incubated overnight at 370C. The sera
sanpl es were washed away. Vesicular stomatitis virus
A ggigitydest iwak eendusted iy geagrdapceiatittdhe prowisions of ChingNational Drug

r {10 [ L er s [ 3
e T
gramyy her ifjdveedmidtewedoaslywsith hd.5 ahl/tmbesePbKA sodium chloride solution
containing 0.3 mg of a PIKA adjuvant having an upper molecular weight from about

525,000 to about 1,000,000 Daltons. The injected mice are observed for 7 days and

use

weighed at the end of the observation. Table 6 summarizes the results that showed that
the molecular weight of the PIKA adjuvant could be as high as 1.0x10° Daltons without

obvious toxicity.
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sanples, the better the interferon production

i nduced. Tabl e 2. The Rel ati onshi p Bet ween Mol ecul ar
waioghsioand | nterferon Producti on EXAMPLE 4. 1BOGCNRAIVEBDOS10

VACCI NE CLINICAL TRIAL (WTH TOXI C SI DE EFFECTS) Thi s

exanpl e denonstrates that the Pl CKCa adj uvant when

conbi ned wth a vacci ne generates an unaccept abl e

| evel of side effects when adm nistered for human use.

The objective of the study was to evaluate the safety
Taplef- Pﬁkﬁn@ djuxapbhedeitt Testr abi es vacci ne conpri si ng
BREEKCA [agipkvant | Bb-tadt CONCARGUNASH ON Stdusbf. {ebt | ReRArks
ol ar ressgddf 69bo?19@elgmotte1m{ ar Ifegge dtS Peddy
equi val M&le&m Dpbitriits(g) N ihjbitBnCase thepe Exwephee |5) and
a hanst|eweilitdney cel |l 1 nactivated |eriste rpsfingise gnti gen
( HKC- | CRBaitondhe| resul ts jand concl ysi ons fyromthg above
clinicdl trial have not |previously bheen rel eased into

200983%4u | $-25xd®m n. 187He 400 @ak/m@mc Paatthy cj pltiong $aﬁsfact0ry

thetrialswere—tvigded 1 19 of © p

2@6@}1 gr Sgu%ﬁ?(ece veicf#?)rve ?'g‘i‘t/%%é“s?gs g@%ﬁi a r%gr:]i g%%?%céory
200108 @M S§mxélgjdz omgipy I, 0.6@Ymeuse JaMealthdanO 15 IUsatisM&ory
group recei v |
28PN ant 1-90¥d0% h o}éﬁ?@f— gr%éfﬁlhflgg%i vTéIBaitthﬁe Aty Satisfactory

antigen wth an alum adjuvant. From a safety

per spective, observations were nade of body.

tenperature |l ocal, and s stemc S nptoms at 24 hours,
E R 4 ACEENE GOMPOITION-FO 2 Y0 The

foI | ow ng observatl ons wer e: TabI e 3. Adverse effects

after injection of HKC-ICRA with Al um or Pl CKCa
Th?é?]te@tmecof%ﬂg Bk Ei tﬁ% §al J3E tgé@a?et o?ﬂﬁrPIIId%) adifARf)

ol nt pain Y r oat e ema (1)
Local Adverse effects |ncI uded red skin at injecti on

g P bt RS RRE vEERER 0 iy SR s e cqpmbined

withi Zens@dr HilveyndilciaudtRatet putified adjiesvaitiged SHECEPRID) i@Sa fatio of
and 6). EXAMPLE 5. RELATI ONSH P BETWEEN Pl CKCA
Pl@eﬁ@é&rﬂ% od:laND 1 TS

The vaccine composition of PIKA and HKC-IPRA was compared with a commercially

available inactivated purified rabies vaccine (IPRV) that included an alum adjuvant.
Mice were administered five (5) doses of the vaccine composition on day 0, day 3, day 7,
day 14, and day 28. The dose administered was equivalent to approximately 300 times

that of an adult human dose under the normal human rabies immunization regime.

Results of the toxicity observations are presented in table 7 below:

46



MOLECULAR VEI GHT Thi s exanpl e denonstrates that
i ncreasing the concentration of the PICKCa adjuvant
WO e®alis®23 n a conposition with an increased noPEDAN2005/000810
wei ght. PI CKCa can be made in different
concentrations. It was hypot hesized that the Pl CKCa as
a conplex of polyners would exist in different forns
when it was prepared in different concentrations.

r, Li scatteri s.ysed,.for this. purpose.
Tapfioh Fakﬁfg Klpseatioy ?lﬂ% Aminigigtion ofahe ?ahﬁfé Yaggjne
det er m ne wei ght -average nolar nass (Mvy) and radi us of
gyration (Rg) The instrunents are commercially

Iaf} &ffecte | pDarbsk PayknhuBaw® | Mexad dkibay 28 i n
HRGHERAPYS Tabl e 4 $hows that the| observied nol ecul ar
PIK@i ght  of

_&g§§a DY &ﬁﬁe' ukghlls% Bteriggoggrrgb@ted

TRCOPRA SE OTITENT T at { o1, Tab —The—Goserved votecutarn
pi¥i gh byH}ﬁﬁﬁr Li ghyraoSct tophi NG BXAVHLE 0fg 0/20
PRREGALERINSH P BETVWEEN PRE; CONCENTRATT ONOF ~PT QRCA— AN
Al ECULAR WilefAT OF ovACC| Nip2bhi B exanpl e sdgnonst ¢ at gs
IPRV GRlubieg at f on betyween the 1 ncrepsed nof ecul ar] wer ght
Alef) t he Pl Cifssathad] Uvamo ahd gidoe fesubtijng2mol gcub/aon
wei ght of the conposition that 1ncludes the PICKCa
adj uvant and a hanster kidney cell inactivated crude
Kely A0 cBSrrdHet bBRbved)iToMSAlRA Suspected that the
pre-conbi nati on concentration of PlICKCa sanples woul d
affect the antigens in vaccines. Sanples of PICKCa
[ .t a ] celld. I.nactivate
A S A CR I I e R LT g
cothmercidhiyavpilabpo®®V.Laser |ight scattering has been
broadly used to determ ne wei ght-average nol ar nmass
(Mv) and radius of gyration (Rg). The instrunments are
commercj al |y avajlable and the grocess is known to
EXAMPLE I BARE Uy & ADIVVANEIY HUMANB ows t hat an
i ncrease of preconbi nation concentrations of PlICKCa
resulted in an increase of the Mv of rabies

In 2002, five (5) volunteers were immunized with a composition of PIKA (molecular

—

weight 66,000 to 660,000 Daltons) and hamster kidney cell inactivated purified rabies
antigen (HKC-IPRA). Volunteers were administered the vaccine composition on day 0,
day 3, day 7, day 14, and day 30.

No local or systemic side effects were observed for any of the patients after each of the

vaccinations.

The potency of the vaccine was measured using the standard NIH test with the results

presented in table 8 below:
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vacci nes. Tabl e 5. Rel ati onshi p Between Pre-conbination
Concentration of PICKCa and the Mwv of Rabi es Vacci nes
weE20nvMRs2¥. Pl KA TOXICITY TEST This exanple  PCT/CN2005/000810
denonstrates the safety characteristic of the PIKA
adj uvant when there is a restriction on the maxi mum
nmol ecul ar weight. A toxicity test was conducted in
accordance with the provisions of China National Drug
St andard (W51- XG 050-2000). Briefly, five (5) mce
with a body weight of about 18-22 grans are injected
Tabnetsf FUAANBA CLindd Bdlefly O PEeivIRIsns Of a sodium chloride
solution containing 0.3 ng of a PIKA adjuvant havi ng
an upper nol ecul ar wei ght from about 525,000 to about

4 FaVaVa Nl aVWaVWe Nl N

6667066 D= Saizal® i hjected mce are observed for
pay dayfepapd W %@%r he end of the observation.

T e[ 0 [umpri zgs the results that showed that the
npj ecprarponef gnt 1@ the PI KA adjuvant could be as high
agss L. PXb 396 TopS W t hout obvi ous toxicity. Tabl e 6.
Pl KA Adj uvant Toxicrty Test EXAMPLE 8; PI KA I N VACCI NE
COVPCSI TI ON TOXI CI TY STUDY The objective of this

> : . ¢ h '
Re%ﬁﬁ{%ﬁ%&%@eé@%ﬁé&w o§1t1{0H?) Fﬁ% ua%{ar (EI %@’caso%spemfic
imDah¢ oasportse afdb€ljdiid theabdumtion oﬁ\pmtecnvmmam&dlmng hntﬂmdis:s.er

ki dney cell inactivated purified rabies antigen

(HKCG-1PRA) in a ratio of PIKArHKC-I PRA of 4:1. The

vacci ne conposition of PIKA and HKC-|I PRA was conpar ed
ExwivPLEd 0 CRoSTEXPO3URY TasaiCmp MeEbRaeh IMstuRdryur i f i ed

rabi es vaccine (I PRV) that included an al um adj uvant.

M ce were admi ni stered fi ve (5) doses of the vaccine

conposi tion on day day 7, day 14, and day
Tho gostTepogys ée%di'nﬂ}ﬁ %‘f’@r@@f%}@ Rsa@ﬁ @131 ﬁﬁtva@@ne has the’ ability to

era@RBIOpHH TR Hom e hb&BSbody after infection. As such, it is an indication of

the cell mediated immune response induced by the vaccine.

In the post exposure tests mice were infected with a wild strain of rabies virus and
subsequently inoculated with: a hamster kidney cell inactivated purified rabies antigen
(HKC-IPRA) in combination with PIKA adjuvant (molecular weight range from 1.65 x
10° to 1.2 x 10° Daltons), or HKC-IPRA in combination with an aluminum hydroxide
(alum) adjuvant, a commercially available purified vero-cell rabies vaccine (PVRV), or
phosphate buffer solution (PBS). Results conclusively show that the PIKA adjuvant

improved survival rates, see table 9.
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that of an adult human dose under the normal human
rabi es i mmuni zation regine. Results of the toxicity
woeb®ensymed ons are presented in table 7 bel ow Tedi/€NZ005/000810

Saf ety Observations after Admi nistration of the Rabies
Vacci ne Key: (Cccurrence observed)/(Total nunber) The
concl usion drawn is that the Pl KA/ HKC-| PRA conbi nati on

is safer than the conmercially avail able | PRV. EXAMPLE

9: SAFE USE OF PI KA ADJUVANTI N HUMANS | n 2002, five

(5) volunteers were i munized with a conposition of

TaBld 9 PoSPEG5dsh A Chsigt 18%, 000 to 660, 000 Dal tons) and
hanst er kidney cell inactivated purified rabies

9.199L 4t Fhté Wi TeBAMenY©O! Unt eers were admi ni stered the
vaccl ne conp03|t|on on day 0O, day 3, day 7, day 14,

and—cday—30—Nortocal systefec—stde echttS wer e

cobserved for 4 @regifteffgéezﬁt%i eﬁfﬁ ﬁ'z; Bed e h of the

ro =

—Fabtinat i ons—| 1S measur ed
Pifdiphvg HKGgPBAandard NeR0test Wi th tloeor esul s present ed

Al pﬁlng%rlngelFow Tab]g8 : Rabies \é%ci ne RPot ency

observations Results tndicate that—the—vacgi ne
P¥R¥mposition of PIKA 49 HKC | PRA | #Gces alspecific

chiimLpesy esponse and gfdecits fhe preogysetion|of
protective neutralizing antibodies. EXAVWPLCE 10. POST

9 FRXRORYRRATEST e FRlakmMED! ATED | MMUNI TY) The post

exposur e test Is the nost defi n|t|ve proof that the

vaccime has—the—abitty-—to adi cate—pathegens from
clhe host's bodypr%g’{e Fm'i‘qﬁ*fagé’t 8?? -de m@%ﬁm t is an
gH%ﬁl catton—of thc cc |D bonse

PIKAGHKS ¢kchiprA g vacci ne. gdd’ﬁ)t)/g.' he post qypesyife tests
mce were infgcted wthn a W fd straim of rabies virus

Alamglus HiESdBRANt|| v | nocul 30tk W t h: a hamsder ki dney
cell inactivatled purified rabies antlg
PVRV 20.00% 5.00%

Conirol (PBS) - 25.00% 30.00%

Mice infected with a subcutaneous injection of live rabies virus were treated with vaccine
at 6 hours, 1 day, 2 days, and 3 days after infection

EXAMPLE 11. ANTIGEN SPECIFIC CELL MEDIATED IMMUNE RESPONSE INTERFERON-

GAMMA PRODUCTION

The production of interferon-gamma is an indicator of cell mediated immunity activity.

In this experiment, blood samples were taken from two trial patients and two control
individuals. The volunteer patients had been vaccinated with the PIKA rabies vaccine,
which contained PIKA (molecular weight range from 66,000 to 660,000 Daltons) and
hamster kidney cell inactivated purified rabies antigen (HKC-IPRA) vaccine 2.5 years

before collection of the blood samples.
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(HKC-1PRA) in conbination with PIKA adjuvant

(nol ecul ar wei ght range from 1.65 x 105 to 1.2 x 106
w@006081923 or HKC-I PRA in conbination with an BCT/ON2ZNOS000810

hydr oxi de (alun) adjuvant, a commercially avail abl e

purified vero-cell rabies vaccine (PVRV), or phosphate

buffer solution (PBS). Results conclusively show t hat

the Pl KA adj uvant inproved survival rates, see table

Tabl e 9. Post Exposure Challenge Test 9.1 Death Rate

Reﬁfl‘isép Figugh 2 ikbtrate) {Be SigREGa USRS 18 T8iGHeopgAmRproduced by
thd tBloGfiki AferRd v whelyemﬁ@a%@@nwt}fe%%nwlﬁd&fdﬁa& ed with

vaccl ne at 6 hours, day, days, and 3 days after

i nfecti on EXAVPLE 11 ANTI GEN SPECI FI C CELL MEDI ATED

b ) FioROGS b (e oo S bl A thsy samg FIKC-

IPR’&Eddisﬁb@d usednini thy @dgihali frigl. Aftet Bi dayeXpRlinduBition, the adll-free
npl es were taken fromtv%trl al patients and two
SURSEATEH PR GaiFa 28 thy it ForepedBma i thetpsmtgtsywanassayed

by \é?t%ﬁin@%b&!ﬂﬁé’\EHSP@*le Rlkg cfe@@dcﬁﬁt MRECIAEobs¥REGN
cont ai ned Pl KA (nol ecul ar wei ght range from 66, 000 to
660, 000 Dal tons) and hanster kidney cell inactivated
[ PRA) vaccine 2.5 years
Thggéﬁcﬁds?ogl Slﬁl% t?é gﬁ&éef(’%? %vétﬁn acgéd sanpl es. Results in
Figure 2 illustrate the signifi cant di fference in

terferon ,p oduce yt rial at'ens .
. veﬁferﬁ é%ﬁﬁ&?lgﬁg‘g}a o lud ﬁegﬂ%ﬁo@ st 06 i dvenfepas the abiliy to
@Rt 8 PROAGhEST fnﬁt@ﬁ‘éﬁ) a0 $ Winﬁﬁlc‘éﬁérﬁ to elicit a cell

i ncubated with the sane HKClI PRA as was used t he
dgn¢dptadimmppeesporse er 3 days of incubation, t he

. Ctﬁ% knt%rger%gn ﬁéf [91%5 Q@sﬁ)ﬁlqs%eﬁs gﬁ%@ic:ﬂﬁéa it gu?] %%B%gg QVats tEi?rect%d E) the rabies
cantigkn msee@pmdl tblamoELdpSBﬁﬁ' reaétuoio $£thd em‘tenﬁﬂamtgamhfaeeﬂpon&swere

observeg The CO'&% usi ons.fro 51 1ab bservati on
J1o@-speciiic there would be no variation in the level o 1nter eron-gamma production

for the vaccinated patients’ blood as the concentration of antigen stimulant increased

EXAMPLE 12: PIKA EFFICACY TEST

The object of this experiment is to demonstrate the PIKA’s ability to elicit the production

of interferon-gamma and interleukin 12 (IL-12).

Samples of splenocytes from normal healthy mice were incubated over a pefibd of three
days in the presence of PIKA (molecular weight range from 66,000 to 660,000) in a clean -
environment. At the end of the period the level of cytokines in the supernatants were
assayed with I1.-12(p40) and interferon-gamma specific ELISA tests. The results of the

experiment are presented in the table 10 below:
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the rabi es vacci ne that
the invention has the ability to induce the production
w@boosns®ed er on- gamma and by inplication to el iBCT/CH2005/000810
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experiment, four (4) mce were admnistered with

500ug/ mouse of PI KA (nol ecul ar wei ght range 66,000 to
Théaondogodrammnby dxpereertt dneeal isi thpte BTKA nelicAs ph dssEhdégendent

e SREA Ry R RO SE R e 6

imwiidwggomse.and a serum prepared. The |eve
in the serum

f mediated
of cytokines

In a further experiment, four (4) mice were administered with 500ug/mouse of PIKA
A

phosphate buffer solution was used as a negative control test. Five hours after injection a

(molecular weight range 66,000 to 660,000 Daltons) by peritoneal injection.
blood sample was withdrawn and a serum prepared. The level of cytokines in the serum
were assayed with IL-12(p40) and interferon-gamma specific ELISA tests. The results of

the experiment are presented in the table 11 below:

Table 11: Invivo Test for Cytokine Production

IFN-
gamma IL-12P40
Group pg/ml pg/ml
PBS 4 2
PIKA 410 40
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were assayed with IL-12(p40) and interferon-gamm

specific ELI SA tests. The results of the experinent
wae@opswsented in the table 11 bel ow Tabl e 11PCT/ON2008/000810

Test for Cytokine ProductionThe conclusion fromthe

experinment above is that PIKAis effective in

stinmul ating a cell nediated i nmune response. EXAMPLE

13: USE OF PI KA W TH I NACTI VATED PURI FI ED VERO CELL

RABI ES, ANTI GEN The objective of this, experi nentm}ﬁ
«Thﬁ§%1@él§lqm'@oraﬂh%e¥nevmé§%boaf IR TRA sgHsetiv insH éttlﬁg a cell

me?ﬁté&{lf?ﬁdn‘é%sﬁgnﬁu“ fied vero cell rabies vaccine
with a nol ecul ar wei ght range of 66, 000
to 660, 000 Daltons was conmbined with PVRV to forma
rabi es vaccine. The NIH test was used to evaluate the
Expotrencld: oUsy her PIKA tWimg INacTiVATEDO RpBHILD WERREFILLL RABIES
AndEE resented in table 12 below. Table 12: N H Test
Mts for PIKA and Inactivated Purified Vero Cell
Rabi es Vacci ne The concl usion drawn is that PIKA
- enhances the potency of the inactivated purified vero
Thé @bjectiPbehiyagetitRnt 540MRels thé ofRMIVEEN JPFEEATIH Sombination
experiment denonstrates the requirenent to have a
withi ag inaetivatad Dwrificsk vara plt iebick vasy (B¥RV)i nact i vat ed
purified rabies antigen (HKC-|1PRA) present in the
conposition together with the PIKA adjuvant (nol ecul ar
PIKWi wgiktt a mariepmildr rvoaiglB 6000t @, (E)B(Ip Cﬁ@O ODQIDa]Jln8$ wag combined with

PVRY S B BS e o e RHIEE Sths e ou BB e ingfegey of the

resORg va@tﬁl@ﬂcdx@po@ni@ﬁnweants afd pro@nRl ilPtdkR Bddlovant . The
pot ency was neasured using the NIH standard Rabi es

Vacci ne Potency Test. Follow ng a predictable initial

Ta;'%)gg {2a8f i TesP HeStNEY foraPﬁtﬁ t&nﬁcfna@ﬁaatg& mfﬁeﬁ V@l‘?)r €8F Rabies

Vaccine

Vaccine Antigen | Adjuvant{ Composition
Composition Potency (IU/ml)
PVRV 0.02IU/ml | n/a 0.46
PVRYV plus PIKA| 0.021U/ml | PIKA 3.68

The conclusion drawn is that PIKA enhances the potency of the inactivated purified vero

cell rabies vaccine.

EXAMPLE 14. ANTIGEN DOSE

This experiment demonstrates the requirement to have a minimum amount of hamster
kidney cell inactivated purified rabies antigen (HKC-IPRA) present in the composition
together with the PIKA adjuvant (molecular weight range from 66,000 to 660,000

Daltons) to trigger a substantially enhanced level of specific immune response.
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observed before the potency |eveled off as expected

wth the addition of antigen (see table 13). Table 13:
wy/ameismw2ot ency with | ncreasi ng Amounts of HaPGT/€N2005/000810

Ki dney Cell Inactivated Purified Rabies Antigen The

margi nal increase in potency is the increase in the

potency of the HKC- | PRA/ Pl KA vacci ne observed for the

addi tion of one IU of the HKC- | PRA present. The

concl usi on d dhat a m njmu resence of antig
ingREhert e §F s R RS ERHEd L5 ARG O BpRaRA Suvant.
The NSBERY . W iddAQUTE® " RinBX H SKIHY &staHahidd RBle? WoREink hp&tency Test.
trigger point produces only a marginal increnental
Follewingrn predisigbleripifial mxpampe B posencand fisinet ADd (dunaiRATeease was

ob eg{lneglt g@f&%rtgggmengf @@%ggﬁ g{i te;éé}%tpeg%/fftl{rﬂ%] adgtllogqsof antigen (see

tabdet3)gen (HKC—IPRA) and the Pl KA adjuvant (nol ecul ar
wei ght range 66,000 to 660, 000). Various quantities of
antigen were m xed with various quantities of adjuvant
Tabld 13PB&cailed ePoteRcye WatH EnéreSARS | A6 hts OME TR stdO 'Kiﬂﬁey Cell
The potency of the resulting vaccines was determ ned
Inaegiviatpdi By Md-Refeehalgeest . “The findings are presented

R at the conbined test results
I?ﬂ%lcaﬁgg 9§bqp Egpqﬂﬁ Mac0|ne conbination is a

rati o of Rl KA %g antfi ggihfy the range of at least 3 to

xt__éabLes_Machne_Ektency at Various Antigen

t Ratiof4BxXANMBLE 167 FREEZE- DRI ED STORAGECF
A-COMBIAIED W T-58ABI ES VACCI NE Thi s

|+ o Adi-udant
PHKA-AND2 LK
exanplel'%znnnstra%%3~ +hat g@% is stable in a
fICCLc-gB,cd forﬁb7 reeze:ma;'d technol ogy has been
used—fof  frong—terphstorage gy r abi es vaccines for up
Lo

The marginal increase in potency is the increase in the potency of the HKC-IPRA/PIKA
vaccine observed for the addition of one IU of the HKC-IPRA present.

The conclusion drawn is that a minimum presence of antigen is necessary before a

substantive immune response is induced. Furthermore excessive antigen beyond that

trigger point produces only a marginal incremental return in potency.

EXAMPLE 15. ANTIGEN ADJUVANT RATIO

This experiment demonstrates the optimum mix of hamster kidney cell inactivated
purified rabies antigen (HKC-IPRA) and the PIKA adjuvant (molecular weight range
66,000 to 660,000).

Various quantities of antigen were mixed with various quantities of adjuvant with PBS
added to ensure a consistent overall volume. The potency of the resulting vaccines was

determined using the NIH potency test. The findings are presented in table 14.
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three years. The inventor sought to test whether
freeze-dried storage of PIKA (of nolecul ar wei ght

w0 anga3foedrm 66, 000 to 660, 000) and rabi es vaccPCBEEN2005/000810
contai ning Pl KA woul d be beneficial. The follow ng
conpositions were used for the freeze-dried storage
test: i) unfrozen PIKA added to a reconstituted
freeze-dried hanster kidney cell inactivated purified
rahi es antjgen (HKC I 2 ii reconstituted

Coppidergtionyrgfe ecéﬁﬁl@mefl. KRgsats  ARE- thpraptimy) vaecine
conBHan&! fstalﬁlt%joif PIRA o a%ﬁlg,&ijmc%%'r%é@b%t 18303 &S] vacci ne
(no added PIKA) and iv) an unfroZen conmercial rabies
vacci ne. Tabl e 15 shows that freeze-dried Pl KA and

Tapld (0 0BG i Gt ARG of SREREARNELT 0 F3RVabFRAVE"Y;

Freeze-drfi eli(cSt or age onLthe Pof en®ati¥ Rpbi es Vacci nes
Wil e the pPRAent PIKAent i @BShas (PHOA:HIESCr i bed W Rdtency
r Shmpder ¢ Koﬂbartumdnar_egm@ﬁinenﬂ?RADt M EDP5Qe | (IU/ml)
unde&st 0( dogbaf |t Ia_esoerrbpkgd! ment $ et |LI HStj,@E' ve and,
I.Ild.l. I.IIU F1ITVETIU T UIT SUU 'S 11Ul LILLLLILS =A%

Al t eB nat i|ve.2nbodioment s| od.10 he pBESstmnt i hvaabi on .20

becoe aogisyt | g ahose day! v ainery| SKILL 1 gy

UL [ A |JI CTST1 T TrveTTy l Tl | SALENY (J. TS, LILI
al temnat e emmodijnment s ;rreo gonsi deg eglit o oe1.escorrpas<s£d
W|th| n (Lre spirijt and sicope of [the presept_i nvent| on.

] y + h ceoenna 'F ma\a pr aca " | a IQZ\I“ on 70

LELEASIEES A SA =4 S A

descrlbed by the appended clainms and is supported by
t he foreo0|ng descrlptlon CLAL VS What is clalned |s
E MPE 8y KARHE 2 RAGE Oh PI aa.\!g' L 2

VARQI#{]F' boi nosi ni cpol yr| bocyt| dyI I c aci d(PIC) " an
pi otic, and a positive ion, wherein the

Thfsoé%ﬁ@letdeﬁ{bngt ésach{‘t R%' i¥ %Bﬂe?ﬁ%h@@zeaﬂiéd

conposi tion nolecu et erogeneous for no e’cul ar
FrAgL SR RS S BGML By LB DR s o

thrée 4etis. The OinGemeatbsought to test whether freeze-dried storage of PIKA (of
molecular weight range from 66,000 to 660,000) and rabies vaccines containing PIKA
would be beneficial. The following compositions were used for the freeze-dried storage
test: i) unfrozen PIKA added to a reconstituted freeze-dried hamster kidney cell
inactivated purified rabies antigen (HKC-IPRA), ii) reconstituted freeze-dried
composition of PIKA plus HKC-IPRA, iii) a reconstituted freeze-dried commercial rabies
vaccine (no added PIKA) and iv) an unfrozen commercial rabies vaccine. Table 15
shows that freeze-dried PIKA and PIKA-containing rabies vaccines were ideal for long

term storage of rabies vaccines.
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2. The adjuvant conposition of claim1l, wherein the
pol ynucl eoti de adj uvant conposition has a nol ecul ar

waowrdoghsioeange from about 300, 000 to 1, 200, 000 BEl/CH2®5/000810
or nol ecul ar size range fromabout 12.8 to 24.0
Svedbergs 3. The adjuvant conposition of claim1l,
wherei n the pol ynucl eoti de adj uvant conposition has a
nol ecul ar wei ght range from about 66,000 to 660, 000
Dal t ons or nol ecul ar size range from about 6.4 to 18.3
Tableckfis Eiffgsts of Freege-dpigfl Hierage e ptepeofdRabiesyY fcines

V\h%ﬁﬁhﬁh the polynucleoti dg aﬁDggantLCR@'BQﬁbtl qu/hfsS a

0

mpl ecul ar wei ght range frpm about 300pQRQct 0 |660, 000
ltons or nolecular sizelrange fromabout”12.8 to

18 irIBvedibeedfeez8-driadpol ypucl eb89 de| adj At 15.71
comqin&ntapmne conprl SI ng a

p( i rboeytt ay act \T \.,), an
ar 'géé g’e?d He Zg Sitive i on3 O%er ein 3t’ Y 20.23
poFVR(oRBEn R TaRIEs YOSHE cbrposi tion has an aver age

noligcRBRilwved gedzeakieal to| or gremter thanilsQ, 0001.43
Dal.bRRerasl raisy waeneol ecul ar size equal to or| greater

than_9. 3 Q\/pdhprnc 6. The nrh uvant r*nm')ncifi on_of

cl| artandayghRekiesiageive Worl yhucl €bb? de| adj uvlht 6.70

codfeel ti on has an average nol ecul ar wei ght gqual to

or—greater tiam 250,000 Daltons or average ecutar

size equal to or greater than 11.8 Svedbergs.7. The
adj uvant conposition of claim5, wherein the
polynucleotide adj uvant conposition has an average

| ecul ar we r t han 350..000
iR 8 ftsSine Mo Pln BB A She SRR oA P gt eGP mpogiments.
it Wilte dlﬁleﬁ;to%\daﬂab@lﬁ@émb(ﬁhmaﬂie aﬁdllwstr&ﬁt/e siahiheisthe hrﬁzﬁn@cfn scope is
any |rrslto wherein the antibjoti,
nok%?n]érﬁi}?ff Avlternagig E‘F‘h‘)d“&ﬁmé ﬁ? Hﬁeé’éﬁ/ﬁ?m} IRgentig & lﬁ ggqqlpe apparent to

th(%ls”}fa@fn% oRIBSNERN &l fhe YW WHAH the PRERGHTENtion pertains. Such
bekacCi n, nebranycin, netrzam de, puronycin,

altgmaf@mndmylunwts e cgnfndqxccbtcpbfr encogipassié veilhjiny tharpirit and scope of
the” p%re et%§ ntv|e19t10n Ac&mﬁnglfy, &l'e%'cSBSe (;lf thé pr%Seth%gﬂi(Ql & Iagscribed by the

appended clalms and is supported by the foregoing description.

D
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calcium cadmum |ithium magnesium cerium cesium
chrom um cobalt, deuterium gallium iodine, iron, or
wQReve/13mberein the positive ion is the form of PENICN2005/000810
inorganic salt or an organic conplex. 10. The adjuvant
conposition of claiml1 to 9, wherein the source of
positive ions is calciumchloride, calcium carbonate,
cal cium fluoride, cal cium hydroxide, calcium
phosphates, or calciumsulfate. 11. The adj uvant
conposition of clainms 1 toLATMSherein the antibiotic
i s kananycin sulfate and the positive ion is provided
by cal ciumchloride. 12. A kit conprising the adjuvant
conpasition of any of the clains 1 to 11 and an
VW%ﬁWVﬁ@ﬁWél%onpound 13. An i nmunogeni ¢ conposition
conprising the pol ynucl eoti de adjuvant conposition of
any of clains 1 to 12 and an antigen. 14. The
L.j m‘néhnog@lml@l@midposlﬂjuivm ofongdoaition 13:pmpﬁeingi ra tdyriboinosinic-

i I ..
pofPiROTeBlie pif BIO) RERmIRof, AT bog R 0 PRer g R omposition
cofitaing golynlibleotideead;) ivann @E@PbSitic:O MdEdulds %t@f) geﬁ‘aE&is”fol 4yolecular

wherein the antigen ii;s a rabies antigen. 1

weightiRsEn the melaptas weisht refeeds pm apgut %@Pépﬂ 210H@00 Daltons or

siz8 RohBdut 648024 08GLdpéalsed purified rabi es antigen. 17.
The 1 mmunogeni ¢ conposition of claim 16, wherein the

presence of the hanster kidney cell inactivated

i d h
2 Pt dh i bAE SEmpRetstr Sull onilstife hebmpsiepids, aaivan

comf)oﬁnik)h Ieds a:imlml&ﬁwdghﬁf&@ﬂ fitole alsaaik 300,000 td1€,200,000 Daltons or
sifion to hanster ki dney

nucl eot i uv n co
m eé:lu ar $128 LAngG E’oa Ht ‘{'TEEY%@C%U gen is greater
than 3 to 1.

3. The adjuvant composition of claim 1, wherein the polynucleotide adjuvant
. composition has a molecular weight range from about 66,000 to 660,000 Daltons or

molecular size range from about 6.4 to 18.3 Svedbergs.

4. The adjuvant composition of claim 1, wherein the. polynucleotide adjuvant
composition has a molecular weight range from about 300,000 to 660,000 Daltons or

molecular size range from about 12.8 to 18.3 Svedbergs.

5. A polynucleotide adjuvant composition comprising a polyriboinosinic-
polyribocytidylic acid (PIC), an antibiotic, and a positive ion, wherein the polynucleotide
adjuvant composition has an average molecular weight equal to or greater than 150,000

Daltons or average molecular size equal to or greater than 9.3 Svedbergs.
6. The adjuvant composition of claim 5, wherein the polynucleotide adjuvant

composition has an average molecular weight equal to or greater than 250,000 Daltons or

average molecular size equal to or greater than 11.8 Svedbergs.
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19. The i nmunogeni ¢ conposition of any of clainms 1 to

18 where the inmunogeni c conposition conprises an
wa@eajoaazme3 capabl e of eliciting an enhanced conmbCTIEN2005/000810

specific hunoral and/or cell nediated inmune response.

20. The adj uvant conposition or inmmunogenic

conposition of any of clains 1 to 19, wherein the

i mrunogeni ¢ conposi tion, or the adjuvant conposition

contained in the inmunogenic conposition, is in a
7. sol il§e Adiyvaghicampeitieto o ﬂalgbﬁutwfeﬁﬁelarthp rpeysleqiifie pdjuvant

cordpositléie lﬁgJaH\é%}Eg&ﬁHféeﬁhlt n%éh?écidam&o%ﬁ ECthan 3?10 ,000 Daltons

conposition of any clai erein
or a‘cqragﬁamle@d\mwwqudmo angteger thhe 15.5nSwedigegsi ¢
conposition are freeze-dried. 22. A nethod for
enhanci ng i mmune responses to an anti geni c conpound,
8. confrhé Sidjiyasdeompositivni efayo of chdxa 1atoc @Tpdsictd e aftibiotic is
any of claing 1 to 21. 23 The et had of claim 22,
kangaas{cdl), SO AR Cimdh e BREYE 8% rbisssi swifatere gentamicin, hygromyein,

am@EHIN) UBERIR nBMaRPEin VR Y S81i8E HRfbnlyc T Fe S}ﬁ&ﬁ%’:ﬁn, or streptozocin.

i ncl 0di ng parentefal injection, intramu
i nj ection, |ntraper|toneal i nj ection, |ntravenous

9. Idgjl ﬁ@ér ?fﬁl.l‘valﬁu&%‘gﬁ Qi?gﬁ WY 2 an Jo%ngéugl Q ﬁ‘et:rlei%ntheélrp%gltti% ion is
caldimhi, V:adryuum;riithmn‘ﬁlrmagabsmiﬁj tarivmy, cetlﬁm eﬂﬂonﬂﬁhJ vebalt, deuterium,

ransdermal deliver i.ntrader mal, deI very. 24. The
ol i, [/ AN BUPERR BEROSIENE B0 HRSSIOTT OF ab fiosap i falt or
an biRnk! Bifpexl to 23 for the preparation of a nmedi cament
for enhanci ng the inmunogeni c response of a host. 25.
The nethod of any of clains 1to 24, wherein the host

10I S Hﬂgg Vgnq co%{ﬂ&lﬁ'@l{ Bpaaﬁ{ 1%% %Ber%lnafh%o&rcé Ot gg’mlve ions is

wher el he ho 'S an
calcium chlorlde, calcium carbonate, ca1c1um fluoride, calcium hydroxide, calcium

phosphates, or calcium sulfate.

11.  The adjuvant composition of claims 1 to 7, wherein the antibiotic is kanamycin

sulfate and the positive ion is provided by calcium chloride.

12. A kit comprising the adjuvant composition of any of the claims 1 to 11 and an

antigenic compound.

13. An immunogenic composition comprising the polynucleotide adjuvant

composition of any of claims 1 to 12 and an antigen.

14.  The immunogenic composition of claim 13, wherein the source of the antigen is a

human, non-human animal, plant, bacterial, fungal, viral, a parasite, or a cancer.

15. The immunogenic composition of claim 14, wherein the antigen is a rabies

antigen.
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16.  The immunogenic composition of claim 15, wherein the antigen is an inactivated

purified rabies antigen.

17.  The immunogenic composition of claim 16, wherein the presence of the hamster

kidney cell inactivated purified rabies antigen is greater than 1 International Units.

18.  The immunogenic composition of any of claim 16, wherein the ratio of the
polynucleotide adjuvant composition to hamster kidney cell inactivated purified rabies

antigen is greater than 3 to 1.

19.  The immunogenic composition of any of claims 1 to 18 where the immunogenic
composition comprises an adjuvant capable of eliciting an enhanced combined specific

humoral and/or cell mediated immune response.

20.  The adjuvant composition or immunogenic composition of any of claims 1 to 19,
wherein the immunogenic composition, or the adjuvant composition contained in the

immunogenic composition, is in a solid or liquid form or in solution or in suspension.

21.  The adjuvant composition or immunogenic composition of any of claims 1 to 20,

wherein the adjuvant composition and/or the immunogenic composition are freeze-dried.

22. A method for enhancing immune responses to an antigenic compound,

comprising administering to a host a composition of any of claims 1 to 21.

23.  The method of claim 22, wherein the immunogenic composition can be
administered by one way selected from a group including parenteral injection,
intramuscular injection, intraperitoneal injection, intravenous injection, subcutaneous
injection, inhalation, rectal delivery, vaginal delivery, nasal delivery, oral delivery,

opthamalical delivery, topical delivery, transdermal delivery or intradermal delivery.
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24.  The use of a polynucleotide adjuvant composition of any of the claims 1 to 23 for

the preparation of a medicament for enhancing the immunogenic response of a host.
25.  The method of any of claims 1 to 24, wherein the host is human.

26.  The method of any of claims 1 to 25, wherein the host is an animal.
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