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vacci nes and net hods {fKeenhanci ng the i nmunogenicity
of an antigen, and nore particularly to polynucleotide
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vacci nes to enhance inmune responses in a host.
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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., Thl 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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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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cal cium (Av-PI CKCa) is used for treating viral

infections. Av-PICKCa has been shown to be able to
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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.
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PICKCa is convertible to an equivalenf 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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PIQK QCwiaslem aitiviral drug. However, this proved not to be the case. Research

conducted by the inventor demonstrates that the efficacy and toxicity of PICKCa, when

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
particulai' 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

g
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SUMVARY OF THE | NVENTI ON The present invention

provi des a pol ynucl eoti de adj uvant conposition and

met hods of use in eliciting an inmune response. The
as epledwanThe presant inyentianedsqprovideean ismmuriogenin eoapesition comprising

Co Syl ol : : at -
theSIPIEtebN SRR ol bl oddtel WHE sERMGER FUNAT
vacci ne). The adjuvant conpositions of the invention
h ticul ical ti e. g., ,mlecul ar
o 3 S RS R N Sk GohaBb S Y iRt gove
coig®itionOthatagbeastd YaeRNshdSetidsly by aRtadjiffantlo’ &ihbhdand/or
an, enhanced 1 mune _response., The present invention

modify tthe imusiRe cieproase dn st Aimsl oF hugwnoltost yBhila dyrier adisclosures
deriERAR the bTicatdd &f the hakvidal bifh eM-‘Fi(FKéQ f&rhshgygﬁ] SQdjuyant, this
gund. n odi ms'nY

response t an antigenic conp one €

~ formhet’ PIGKC wos opseowed de liait polyy s liolited tspeldfia dpmua tesponse when

conposition ¢ risin . .
et B R G AT TP BISK Cauyes fovugdltareligt egecogiable adverse
sidasffédis @ide€ cértath éondifoinki ve ion, wherein the antibiotic

may be kananycin and the positive ion nmay be a

di val ent ion such 8 as calcium The present invention

. . : Cor s -
T o B er B BV IIRE pE AR Hfhppsiton
referredzn tgengerally hereinsi “BECA L wehiph ewmyrie admimistered mase effesively and
ce..the, bod f .knowl edge by defining a novel

“ﬁggéggig?Pgﬁ“Ph%gmgﬁvnggﬁﬁéggm "ely and effectively as

an. adjuvant to enhance and/or nodify the i mune

sponse in.an anijal or hunman host. \il.e ior ..

PR 05 Batipostichchofiiotie A kol HE KRB o 2 Btio phd pgositive fon that -
hasa by i ééiﬁge{l%g dEVel 6P @8 APl adiBRANASIRMdRd) HY Y -intditidn are

formof PlICKCa was observed to elicit only a limted
comppsitionp bavipgtheamique pearviet sifibutes slaptimaks itanesd switable fanuse as an
=<t B Tl PO R0 o Ui Al gnor umans

condi ti ons. -

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,



The present invention addresses these probl ens by
provi di ng an adj uvant conposition, referred to
generally herein as "PIKA", which nay be adm ni stered
nost effectively and safely as an adjuvant in
ani mal s, including humans. PIKA is a conposition
conprising a polynucl eotide, an antibiotic and a
positive ion that has been specifically devel oped as
an adjuvant. Included in the invention are
an eutilpotsd aridompoditine ioy thdt@ddmessgsithepreod dort a safe miljumard svhichalicits
nake it s suitable for use as an adjuvant in an
|Wﬂ5‘8éﬁ% %%lr?sip%s to be adnm nistered to ani mals
and/ or humans. More specifically, the present
i nventiQn pr.ovides a pol ynucgl eoti de adj uvant,
Th & AWpBY t”i“(?ﬁtl% IPQVN% Sa8h m&ege@eﬁ |°8@P°%H°n comprising the
pol?ﬂﬁdl&iti% 'a& ufa cémB@s?thd M3 ah QBtigathtRVakdind. e
polynucleotlde nay be
pol yri boi nosi ni c-pol yri bocytidylic acid (PIC); the
In gé}Hu? 'eﬂ'}boﬁlrﬁ&ﬁs{(g’n%aé}%%hp hnv%ﬂtlona&t {l]lr &%yt%krh golq‘nz,i kl)cﬁt Mn?pﬁ’lsﬂxg the
pdgmhakmdeamuvmﬁbnmawnnmumnmﬁmzampdﬁm.neonycin
puromycin, streptanycin or streptozocin; and the ion
is calcium cadmum |ithium nagnesium cerium
Fuélfsnes, tHelhr@ehtUiverioR ptdvides @ ersiifyd fefentaatihy umnuh@féglstﬁms to
iron, or zinc. Mre specifically, the present
an antigenid enmpauad ibycadministesipg &9 pihost ths rimmuneReni¢ ggmpesition. The
hOSIl:nELI? I Ibgir?nl‘g’or GRIAGE e, d'rrﬁﬁ‘is p(%'n bgfdé)hg By injection, such
conposition co I'sing a polynuc eot| e, an
as mn‘ambsamllar,cmarapbrmorpa}s |1rttraveno|us or sutgtitanekdis ésgjsaon; bhebyahdlation.

a.sate uvant which elicits xi num desi_r ed

In ot uoRuGri, e B EC effoodsinind sen BF e RO R veBhaty,
nasally,i oLy opthamalicatigopicillyo trassdeiidlsi ointridermally.

pol ynucl eoti de adj uvant conposition and an antigen or

vaccine. In certain enbodiments the present invention
Ac!:cﬁ‘din@lyt Nel QLR ifvelilidn GROVEES AT dififvant® Ghi N ﬁﬂhhlﬁfgemc '

Juvant and an i munogeni ¢ conmpoun Fur t her nore,

coppasitinntthatropr he ead spfebyindwmans agalsor enhanci ng

i mmune responses to an antigenic .conmpound by

adm nistering to a host the immunogeni c conposition.
Acddrdinghyo$i omesspbet the invemtionifeatmgs @rpo&miuﬁlabuder&}uvant composition

admi.ni stratjon ca b one e
comprrll;mg a pofjl ] oﬂlosm{cl:-po yri ocytlJJme fd (%Eé), an antlblotlc 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
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as intranuscul ar, intraperitoneal, intravenous or
subcut aneous i njection, or by inhalation. |In other
enbodi ments, the i nmmunogeni ¢ conposition can be
delivered rectally, vaginally, nasally, orally,
opthamalically, topically, transdermally, or
intradermal ly. Accordingly, the present invention
provi des an. adjuvant and an i rMmunogeni ¢ conposition
that can be used safely in humans and ani nal s.

3,00Q;60( dMaltghsy, or froon abagpd,£00,00( to N3;500,0¢h Dattats)r @s fram about

5 SEPTISet ARG PR OF Ferb i HOED B3F T8 o Bafons, or from

abofl, 500,000 %.5,6000008 ID4lonk.i ve ion, wherein the
conp03|t|on contai ns nol ecul es of the adj uvant

heterogeneous for nolecul ar wei ght havi ng a nol ecul ar

i, BB SR G T

compnmmslhave)an avirggeuhelscular Wé:lght ezqoahiomr lgraater ahaa 150,000 Daltons,
het

f
or SR E0 A PR ot 2 TOROOFTaRH R i Salsn o Bafes 250,099 Pattons,
or dgmhl 1008 grédker thas GO0 DA oS} e0alG6 Or @E¥atePahdnad59,000altons,
from about 300,000 to 660, 000 Dal tons, or, from about

or eggel toop steatepthan d>6.860 Baltensnar eayal to,op greates dhan 10019, Q9@d>a1t0ns
or Ecﬁlaf]'tcpgp é%%r%bﬁ QRH0,000 HAIRRS a@(o&auaggtg '08 eatttg than 1,500,000

000, 000 Dal tons, “or  from about 1, ,
DallQﬂSO@‘ eqod toat gm@rth@n 2§000,80abelionsl, 500, 000 to
2,000,000 Daltons, or from about 2,000,000 to
12,500, 000 Daltons, or from about 2,500,000 to 10
Acéhrdia@ly Oilonoakpezn the iavention feahlres)ia pBl}@ﬂ@LeG(D& et@lvant composmon
conrUTE DBYYBRNGHSE-ROT P Arid APligo b goubighc, and a positive

ion4wh@8in0fR Ehicaftfon B6nthin® Foledamist oft t@gdjﬁ%tt&terogeneous for
5, 000,000 Daltons. In rel ated enbodi nents,

molssulpn size devingea serimpaineo-efieisat Syedheraso(Sd ofi %@mu ghoph £.43S to
osition have an average nol ecul ar wei ght equal to
‘or ‘greater than 150,000 Daltons, or equal to or
greater than 250 000 Dal t ons, or equal to or greater

n,35 ons ual,.to or ter t han
In 589 Gaioders. e Salguiieofidé HeRadFafbeidt gisiiss in the
corﬁ&isttibﬂsare h@fer@éblédust for @oleubtsete, Whafb ﬁﬁ%@@&llﬁiﬂbi&@ N, from
to or greater than 1 000, 0 Dal't ons

ab%la&aﬁstte 26,035 efrem abeah643 23858 %aﬁ?‘&r?@oubjrz RaRABI1S, or
frofOatdt 9588167 30L 1N of AP aPAR 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 36.458 to 39.1S, or from about 39.1S to 41.54S, or
from about 41.548 to 43.83S, or from about 43.83S to 45.958S. |

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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Dal tons, or equal to or greater than 2,000, 000
Dal tons. Accordingly, in one aspect the invention
features, a polynucl eotide adjuvant conposition
conprising a pol yri boi nosi ni c-pol yribocytidylic acid
(PIC, an antibiotic, and a positive ion wherein the
conposi tion contains nol ecul es of the adjuvant
het er ogeneous for nol ecul ar size having a sedi nent
co-efficient Svedbergs (S) of fromabout 6.43 Sto
greater ¢88.19) ar grshiar than ERpouigneatat than 2heongreatenthared? iodgreater than
25%9%H¥@§Ehé¥§%p05iti°n mol ecul es in the conposition are
’heter ogeneous for nol ecul ar size, where the nol ecul ar
size is from about 12.8S to 24.03S, or from about
6.43 to 18.31S, or fromabout 12.8 to 18.31S, or from
In 3 5plated eaibedinicst sk appistotts Intthe spBeNion 3 kpaancin nepreycin, an
antﬁfacgélﬁx@ HRidsinl Ssuditke, t £ gehfarmiom, BY (‘;rfxgiﬂl,akéﬁii%ac}r?,’- dBekacin,
to 24.03S, or from about~ 16.14 to S A" I T o
nebiprolein, Retrzppdle, puRe1yes, stovptdmynin abwepto2ecisS t o 30. 31S,

In @ urkfeP FUER hogmddealehtiohan i fisiigh Hind? BBipriskt o Sovrce of
uﬂdbmﬂbnﬁg.is to 41.54S, or from about 41i54S to

43. 83S, or from about 43.83S to 45.95S. In further
rel ated enbodi nents, the pol ynucl eoti de adj uvant

In &R $é1hte® BmBaginRAt, MEPRARe iSEH B 05D caikfunt icalhium,
..(Svedbergs) greater than 9, or greater than 12, or
lithigpra, pegneigg, Ceriumn, Tesivm, ghremiwm, qobalh desterivm, galliemeiodine, iron,
. . t. t . . 3 r
or HPTRE Rosifive R e {978 of oo iy Shre bl
than 21, or greater than 22 or greater than 25, or
reater.than 30. In.a rel.at eabodi nent t he . .
The SRS fol oDty Brd R B BEBERp cilrm sblyide palcium
carbonate} balbinacHedride foaldduth hy dixilesedll dih @hosphates) toa BalGiuth sulfate.
hygronyci n, am kaci n, dibekacin, nebranycin,
nmetrzam de, puronycin, streptonmycih or streptozocin.

In bAe @sgebl b @hriic@hAiMeefTRRIINERon $A3GidedR yeleotide adjuvant
: conposi tion_ further conprises a source o_f cal cium
compnsgion| ¢prapsisingepolynbeinesiniepblydboetidylic heid (BECY, ikaparysin and

calé:iﬂmt, %el%mgscio{ﬂpgﬁtij)rf' 1n%ﬂ.ld%§ H{&ecﬁﬁggifﬁl@ 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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l'ithium magnesium cerium cesium chrom um cobalt,
deuterium gallium iodine, iron, or zinc. The
positive can be in the formof inorganic salts or
organi c conpl exes. The source of cal ciumions can be
provi ded by, for exanple, cal ciumchloride, calcium
carbonate, cal ciumfluoride, calcium hydroxide,
cal ci um phosphates, or calciumsulfate. |In one aspect
of particular interest, the invention provides a
pol ynucl eot i de adjuvant conposi tion conprising
ri 0
In po%é{' rQQéeH §1l(rjxgb(f’ gfég th? V\ﬁ&&‘lé?é‘n Lés?]rgg g’oﬁﬂp. {dghc acid (PIC),
kanamybmdz&ﬂ mlxhanuhelsadés dﬂhlhe adjuwxarﬁetdmg@ea@sefw@mtﬂed‘um weight
nol ecul ar wei havln% a . nol ecul ar  wei

of rom
i SNSRI a Empt et thi 1 5P Daltons, equal to or

greg@badh 780060 Dali6nd) 6} Edidabfli aog%eﬂelcmmbya o@mgx&d)rﬁybﬂ &ual to or
acid (Pl kananyC|n and cal ci um nol ecul es have a

grepisr then 589,00 Dgkiens poequabtner gemerthan 630,400 Dalt@soor equal to or

e 8032 g 00 BT ORI B o o

gre&eﬂth@ﬂo 200,020 TR Or Bplal tner, grexterfthar, 400000 BaBorR)6: dqual to

00, 00 or- from about 500, 000 to 1, 000, 000
°f%8$?roth'§“ 935Fb¢<§ﬁ?%mm 1,000,000 to 1,500, 000
Dal tons, or from about 1,500,000 to 2,000, 000 Daltons,

or fron1about 2,000,000 to 2,500,000 Daltons, or from
In gng,aspest ghpamignlar énteresio thepimyerntion: pre¥idey a mlmﬁcle@t;émadjuvant

B uTa i E e e ——
calfp@0Ohaeip the campoxiti@OidcDdés mokecules of thenadjib@ut heterogeneous for
ol SR e P ) SR PRI R (D O GRHE 0438 to

24.638.d (PI1 O, kanarrym n and cal ci um nol ecul es of the
adj uvant heterogeneous for nol ecul ar wei ght having an
aver age nol ecul ar wei ght equal to or greater than

~In g&e@%ﬂ%hﬁé}ﬁ§ th@%@ilmfcﬁoﬁﬂe aljuSaitClorh ﬂl&Sglo@eQ:gles in the

Dal t ons, or equa greater” than 350, 000 Daltons,
Conmoswuare h%erggenegu%fét molqcnbhms@ ovieoothpaalesniar sige lmlalabout
aje 6 t
1240 1824856t (RCOR P58 578 (0 om poficHEh o Tadigor om
abduh 42183 16803 0F) Gor Bavknd abtmt 128S eqjdhb54S,@r drom aponal 2SS tddB31S, or

fro’ S35t 4695 i 4R of %hﬂut 181810 B25B5C br o about 22,128 to
26.6S, or from about 26.6S to 30 318, or from about 30.31S to 33.55S, or from about
33.558S to 36.45S, or from about 36.45S to 39.1S, or from about 39.18S to 41.54S, or from
about 41.54S to 43.83S, or from about 43.83S to 45.958S.

In still other related erﬁbodiments, 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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or greater than 1,500,000 Daltons.. In one aspect of
particular interest, the invention provides a
pol ynucl eoti de adj uvant conposition conpri sing
pol yri boi nosi ni c-pol yri bocytidylic acid (Pl C),
kananycin and cal cium wherein the conposition
i ncl udes nol ecul es of the adjuvant heterogeneous for
nol ecul ar size having a sedi nent co-efficient '
Svedbergs (S) of fromabout 6.43Sto 24.03S. In
In  somgt = asligpets it inventione ppayiden L pelynudientiddj adiuvant composition

ar e
cof BBRE hoipfiediisBaLpERbnkiific SBRPTRICY, Vadhlein, and cafeivm,
wierde iti mayf beqmefetabl& for fhi2. ®mpositidd tdBSude ﬁncflédﬁlﬁsﬁﬁ&ti&?larly to an
i B P bk e
ex€ludéd MBlealled havk3a RiRldcalat 8'v§§l§,ab9ﬁt orfHefiw 3000 Ija'ftoﬁss atbeut or
24.03S, or fromabout 16.14 to 22.12S, or from about

belpy 46,60 Daltons, ghmut oF belowni LAMPalmessabonbogbelaw %0,090 Daltons,
t

0B GUPIRL0380 B o5 5B AR ol o7 Bl .00

Dajons, Sbput drl b&la@, 108;000r Dattonspoahout 41 bBS 150,d® BAKonsprabout or

3. 83 5S. ot her rel ated
beloh ShR00 Mg ol of istnsp ol oy Sy (Fcbaine 300,000
Daatonsj abBiitChr, beléwrBROY000 DA Caout BMbBR% 200,000 Daflshs, about or
6at| n co-efficient %@eater than 9, or greater
be@waﬁgﬁﬁ PSea%b@Pt ©Rlors 580,080 Relieas.cabouh o hegowOGoo 000
Daﬁbﬁ@ta%f)utt 513&13&6 70@%0@”951]50%5 éﬂ?ﬁp or %Z]}t])vxpg(%(%(ﬁ)abg[toﬁsh %Qout or
, reater than 19, or greater reate
be]PWa?OOZOP% Dltong, eb@uilor belhwr 000,000 Dajforsat er t han 25 or
greater than 30. 13 In sone enbodi nents the invention
provi des a pol ynucl eoti de adj uvant conpositi.on
In (somprﬂmbodgnepmd yhrel et pnomdp@laypolhﬁmjﬂotldyladﬁlvﬁﬂl ébmposition

| Ci erejn it may
coRpHTS BTG RGeS PePUR B T 06 EIDu den B e e  calcium
whegdir it endyaiel prefe@bRIYor % lcBRbodiidd toerehide ﬁﬁwllééqﬁ? epartlcularly to an
mol ecul es have no significant inmmunogenic ef

extgptdthali such excluded malerules rhqu;mm;lgtgﬁm gnmumgegmﬁpt wherein the-
o0 AR oAb AATR LSRRy R o S 125
abaut ob btlow 567 S) @oubal belnw, 6.16S, about or below 6.6S, about or below 7.02S,
about or below 7.4S, about or below 7.77S, about or below 9.348S, about or below 10.64S,
about or below 11.788S, about or below 12.8S, about or below 13.73S, about or below
14.598, about or below 15.39S, about or below 16.14S, about or below 17.548, about or
below 18.818S, about or below 19.99S, about or below 21.09S, about or below 22.12S.

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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about or below 70,000 Dal tons, about or bel ow 80, 000
Dal t ons, about or bel ow 90, 000 Daltons, about or
bel ow 100, 000 Dal t ons, about or bel ow 150, 000 Dal t ons,
about or bel ow 200, 000 Dal tons, about or bel ow
250, 000 Dal tons, about or bel ow 300,000 Daltons,
about or bel ow 350, 000 Dal t ons, about or bel ow 400, 000
Dal t ons, about or bel ow 450, 000 Dal t ons, about or
bel ow 500, 000 Dal t ons, about or bel ow 600, 000
Daltons about or bel ow 700, 000 Dal t ons, about or
bel,o 0,.000 | t ons r  bhel ow 900
In B sEBosmRts B $ies, ot tiftastisem M Hismed. aHgon fgon-human
ani@abaftigeR N4 plahhentigen enbhceridragubelea Rngaltigs), @otitall@ntigen, a
ad4uvant conposition conprising

pargfiq antigeR. (b & CARGET 5‘8!%%1 bocytidylic acid (Pl O,
kananycin and cal cium wherein it may be preferable
for the conposition to exclude nol ecules, particularly

In rejatech embgdiarents; it imuhogsrisl catepbsitivinecammises dvee polynucleotide

adjg\talgp&{wéo%ﬁf]nlm@ﬁg eni e gr{fect wherein the excluded

ave a ecu si ze about or bel ow 4. 49S,
about or bel ow. 5. 12S, about or bel ow 5. 67S, about or

beIova(%IHB about or belo g bout or bel ow .
In certgincembodipents, She ptiesns may ge Pa'B ¢ frgm Bt youpees synthesized
by AR ofdoliaeihave Sndftsis, ﬁbﬂlﬂf b@ robﬁﬁ{eﬁ%ée@is @f%econf'bﬁ%t géifetics.

bel ow 11. 78S, about or below 12.8S, about or bel ow
The] gntiges, may, gomprise HPreoin fr.agrwo comipyising cme | mwelmmgemc

I 16 0 f.
reef3P i, i rBete.2 itne a8 HleoPhe Rt By Wttte BBy hicro-
orgadisii9 &.gawboie viral lpaitlolus)ZzavhlﬂSmayrbeolile attpraatedpior truncated, or
k“gﬁnu|CU|ar interest, the invention provides for an

nogeni ¢ conposition for enhancing the
antigenicity of an antigenic conmpound conprising the
polynucleotlde adj uvant conposition. In rel ated
In thgysambadHnents, theantigrmaglude ene o imes %aee'ﬁ frasriniecious agrats,a

plaﬂodrﬁ( ? c%%e‘r AfleraaficRREs 488 deRp hﬁ#ﬁtah en sultt ad For developing

rel a nbodi nents, the source o ntigen is a
autmummeadneage@nln ctherembodiments, 41 amgetsnnclgémonaaomhantmfectmus

saffh ey Fre O bl B Mgt 8% 300 bR ™

anti gen. |
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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In related enbodi nents, the immnogenic conposition

conprises the pol ynucl eotide adjuvant conposition and

a rabies antigen. In certain enbodi nents, the antigens

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 mmunogeni ¢ regions of the nolecule. Antigens can.

al so be provided by whole cells or mcro- organi sns

V|raI part i s wWhi.ch may. be live,. .

o FeSapitiont mirtianh Blereth, T mRKEL FPOYieR dhp AR immunogenic

corBpds@ibn"Rtehharidivgy et Arigesicity) oF WH Cin€ipéni® rcoﬂipbﬁlda%ﬁ‘ﬁﬁsmg the
frominfectious agents, a - plant antigen, cance

polypyclsalida iadivyart ompasidon thaé is ?ﬁl?ﬁhlﬁ of eliigag as @éhg%spﬁ@iﬁc Cell

megﬁ&gh&mhﬁ]@resﬁd&gl mune di seases. |n other enbodi nents,
the antigens i1 nclude one or nore infectious agents
fron1any of the virus, bacteria, Nycobacterium

ng a h Q cleoti | uvant .
In 8o Foret” 30 MR Farsdnind Trshlitn oy, T 4o Mmunogenic
cortipositionefbr tdﬁhaﬂﬁi@ﬂﬁearttigemblmjﬂbﬂ an raAspEeiis eomgamms Eomprlsmg the
n @. Qroduced b% use(ﬁ éﬁr\va00|nes
P°1§’é‘tﬁ¥“g¥1 gé Juuﬁafttr?eg‘go ten Te’é ceRdieRf slistinga aaﬂgqf’gs@ﬁ"l@&ﬁ cell
imBen&lebpiike.” Naked” or contained in a delivery system

such as |iposones. In still other related enbodi nents .
the rabies antigen is selected fromhuman diploid

I acei a . ki dn cel | . .
in S5k, Spo2 S8 AR sl P RSk Hker B impunogenc
corhpusitioar fokietthancingete anigedicivyabdn Cantigémds abinpsmdaedzhmﬁ;mg the

HKC- | . .. or purified vero rables vacg
pmi’ﬁ?&\?}‘%@“ﬁﬂ}ti FRgsitR Bkl %f Sl inepapegnec cell and B
celPantign gbcHieGinme@hespenseacci ne (PDEV), or hanster

ki dney cell inactivated purified rabies antigen

(HKC-1 PRA) or hanster kidney cell inactivated crude

In '0RB! ifs?af’tg[of %Ptlc{uﬂfcmltggi%) thel InveRtiGy r@w?‘iﬁgsg Yo an 1mmunogen1c

part i'nt er est e invention pgrovides for
Compnmm@nerdlanmogﬁasarfngmmfmf agroinpound gorhprising the polynucleotlde
ant i
o<y P&t P s BB S AR AR SR bl gl phere
' thqurd:sendd dfgh@mbsatanggeh shpeldirtdch aGalnimum quantity, such as more than 1

International Units (IU).

In related embodiments, the immunogenic composition comprises the polynucleotide
adjuvant éomposition 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 Unité, 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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medi at edi mmune response. |In one aspect of particul ar

interest, the invention provides for an i mrunogenic

conposition for enhancing the antigenicity of an

anti geni ¢ conpound conprising the polynucleotide

adj uvant conposition that is capable of eliciting an

antigen specific B cell immune response. In one

aspect of particular interest, the invention provides

for an imrunogenic conposition for enhancing the
thanrd.6 duteinetional dinitgnisampiegthan 3.& brigroativsalc Uinjss,i ari ingnaerk ghan 4.0

i de adj uvant conposition that is capable of

h“%ﬁ?X|%fggﬁ% conbined T cell and B cell antigen

speci fic i nmune response In one aspect of particular

interest, the inyention provides for an.i nogeni c )
In BipBPFtt oh Hﬂ&lwéﬁhgmrrsﬂg ﬂi‘%é“‘é?ﬁ??‘@éﬁ?\ﬁ‘ﬁ?% af immunogenic
coPERAEr &HIREhS tHé%ﬂiE@rﬁ&%J HHSInsRuAE @omﬁt‘i’diﬁ@’ﬁi@tgglynucleotide

conposition and a hanster ki dney "cel | inactivated”
‘adjpvant compositiny and adhanstgskidnghi eeld inactiatesk muidied aaliés antigen where

Py . - ) i ty. such
thel el e a4 e EBRE Rufledh P L B0 b '
enbodi nents, the inmunogeni c conposition conprises the
| ynucl.eqti de dj.uvant conpositi.on and hanster ,
In gslefhe ProbRimenfin I JRMLROBHT PPBROSIAN SANBRREF i, PaERgleotide
adjt{dht BEAPGNER Rl o st Nidivy 281 ifdetv rifict @a4iEs ahtigen where
m ni mrum quantity, such as nore than .25

the| presenemef ba #djuvant:and the rahigscantigemisgins 1atip of dessithanal to 10, of
i . ot : ) e

o559, SFpRR e P b P STB 003, ot B 1 08, UGB 11

3, dfrabevtriatoi2o nbdbout R td &, ofiaboutBrte 11 dfaboidt 4Btol Iy b abrat 5 dm &) of about

6§t 51 R PSS Bl oIS 10

tol.nternational Units, is nore than 2.6 International
Units, is nore than 2.8 International Units, is nore
than 3.0 Internati onal Units, is nore than 3.2

In bt RpER0LE PABLulhintePest,ithe TRERidnROvidesHot Bt &JjBRIt SARposition or
. Units, is nore 16 than 3.6 International Units, I's
impryRegenita AOBPGition: svhaeein dhelimoninpgeniocomposities ohale 4divant

codlﬂcgs%&aéoh%%ld i}lJmet ilchmunogenic 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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In one aspect of particular interest, the invention
provi des for an inmmunogenic conposition for enhancing
the antigenicity of a conpound conprising the

pol ynucl eoti de .adjuvant conposition and a hanster

ki dney cell inactivated purified rabies antigen where
the presence of the adjuvant and the rabies antigen is
inaratio of about 1 to 1. In related enbodi nents,

t he i rmunogeni ¢ conposition conprises the

pol ynucl eoti de adjuvant conposition and a hanster

' i ' i fi.ed rabies.antigen, wher .
In $hEA5pect BF parkiBR {oYAE BN nlES of VRIS ToP By Kt hfiancing
iminone réspohses ab dneastigeiia ncoinpoand, Oconiprisirgbadthinitdringo Hhost an
. about 1 to 8, .of about 1 to 7, of about to 5, of
IMYEPZENIC CYMROSItiGn gﬁoﬂ}%‘aﬁ‘“{% the; anfigenigity of gn (agtigeni¢,compound
coﬁgﬁﬂhg thetpRlyhuclRbti®jiivast dotpbsitigh. about 4 to 1, of

about 5 to 1, of about 6 to 1, of about 7 to 1, of
about 8 to 1, of about 9 to 1, of about 10 to 1, of

In %ﬁ%ﬁeémﬁ&?ﬂxg&tlg, tﬁeoEnl:lethohnoP Q8 i %glbg q{) p 3‘[0%! ‘flﬂﬂ:l %ﬁmunogenic

i nterest nvent on provi des an adj uvant
compogithei tarohe dy onenwaynsdentéd fromnp @soup moludingr grentérae injection,
..l nmmunqgeni.c .o sition, .ar,the adjuvant . conpositjon
intgaBHHSCH e A HiOP A aeriaResl dricciRplBupYeRgps iection, gubcutaneous
injédtlond iHaldtiofU rébtdl Odelivery, ivaginG0blivey) Rdsal QelHEPEH Al Wlivery,
I n one aspect of particular jinterest, the invention
opihamalicat delfvsry, depical delivgry, trapsdsonalidelivery or intiadermabdelivery.
conposition conprising an adj uvant conposition wherein
t he adjuvant conposition or the i munogenic
In ongrpspsct dDOpartisulan imterest,dhe éavention pedvides doreainethodefor £nhancing

. the inventiqn provides for a kit conprisjng. the
imipie EHBRet 3R B ARMEETE soioaiind, forEine SHgisiGe tp host an
immorogerive cémpdsitivmr for canharicing ey &ﬁfﬁ%entdit? oMHe Ahiigdhic compound
rovi des for thekﬁ§%,of a pol ynuc ﬁotlde adj uvant
co Bﬁﬂ%’&%ﬁ‘@il’B npelpotideadiywant compogiHon Whereipdhe hashishumasy
enhanci ng the i nmmunogenic response of a host. 17 In
one aspect of particular interest, the invention
In ppe)gsngeisof partigulareinteanst.fibe invehterc preyides fprim enatlexipfon sekancing
irmtggﬁ%g]%sﬁg{l]éeg Q010 &Qﬁgﬂy Q:‘gmp&%ﬁ? réoﬂp?ﬁin%dmnﬁhﬁe?’lﬂg N9 at Bost an

immunogenic composition for enhancing thé 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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i mmunogeni ¢ conposition for enhancing the antigenicity
of an antigenic conpound conprising the
pol ynucl eoti de adj uvant conposition. In rel ated
enbodi nents, the nmethod of administrating to a host
t he i mmunogeni ¢ conposition can be by one way
sel ected froma group including parenteral injection,
i ntramuscul ar injection, intraperitoneal injection,
.intravenous injection, subcutaneous injection,
Figush shawothat PEeA dnduge @ deseydependghtnprodupsion o ayspedifis ixterferon-
i oral delivery, opthamalical delivery,
gm?@%#?% elivery, transdermal delivery or intradernal
delivery. In one aspect of particular interest, the
i nvention provides for a nethod for enhancing imune
r PEFAIEED DESERIPTHONOF EXEMPRARY EMBODIVEENTS OF THE

adm nistering to a host i nogeni ¢ conposition
for enhancing the antigE§9ENF‘0§f an antigenic

conmpound conprising the pol ynucl egti de adj uvant )
The Prsed Voo Breids Uidersivad tnere Raikinby refersaes tospecillowing
detafledPdstritithaf deRhiR aodirhdiEs SIWHE HveRforP bl ind %%(atn?[es $ncluded

nmet hod f'or enhancing inmmune responses to an antrgenic
hergisapound, conprising administering to a host an

I mmunogeni ¢ conposition for enhancing the antigenicity

of an antigenic conpound conprising the
Thpoglyout ¢hie applitatianj wivae bubltdaﬁm?s} dré oetetshcsde lélfb %ib@oshue&t of these

I.s an anial. These and ot her features and advantages |
puffeations 3% barey Bﬁomomtecﬂlap@ KengpB LRSI entirehias; no this application
in éraéd t6 WMo AlISt Rk drisd RS St ioPhrk R WRIkh B{i@frﬁt&ﬁgﬁk pertains.

enbodi nents thereof in connection wth
acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE

: . i bght .
e CHERS A DM A6 UL U)o
is ndt é@iﬁﬁm_nmtmlbeanﬂ)odhmtsd@seﬁhtdphs guchduay, icfrroofse,avary. It is
aisERER bR Bl ertaRIoRx e Rt ds BF hraprmonp ek sseriing
parfiidarperalseitheits 6AIY, lafd) isTHot iRRnAUACOIEE MARINEDEiRcd BRMOPE of the

by teference to the fol|ow n
present Enventlion wi?l be limited only by the alg)pended 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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detail ed description of certain enbodi nents of the
i nvention and the Exanples included herein.
Throughout this application, where publications are
referenced, the disclosures of these publications are
hereby incorporated by reference, in their entireties,
into this application in order to nore fully describe
the state of art to which this invention pertains.
Before the present invention is further described, it

to thgset skilled in thbearts tand go fortht. It i Rirthenreted that the slafros may be drafted

Llimted to partigcular enhodi t.s described, . a ch
to phgbdeGhny SpBdlal ' et PRSPUGRTIS PG IF dupfelly terve o
antdddéntibasis f@ruse oDhrextlasitle Remériolodysasedlellyte‘oplyrRag ghelike in

descri bj.n particul ar, enbodi ments only, and is. not
connggtionJith r?ﬁ’é‘ail?’h?fi‘ilﬁ@, elementy, of Hge d@ppesasivet Hamitation.
present invention will be limted only by the appended

clainms. Unless defined otherw se, all technical and
DeRNIEBNs brrerffs® used herein have the same neaning as
mig'y—umrst ood by one of ordinary skill in the
art to which this invention belongs. Although any

nmet hods and materials simlar or equivalent to those .
Prigete csefiting dortledeatiits afdine plesant events@dit nmay the ersgfinbiot ancenderstanding

el gtk e Bhs o e A e ey |

publications nmentioned herein are incorporated herein
by reference to disclose and describe the nethads
The:teenordiuvant.e 25 Beed herrindpisescoiaBn swhistancewr mixtyrg f substances that
. i i r ol t .
| incfRs) GPUNGRNG e Slthfthe oIV oF DR B oh pBfigip (Sibound.
Specifically” and, " and "the" include plural referents unless
the context clearly dictates otherwise. Thus, for
exanple, reference to "a text" includes a plurality of
such Thextesn EPICK @4 egenardly trefers'to ecamg@eition 'of ipolyl Lidcganamycin

reference to one or re se nis and equi valents .

¢ heRRRIRHB RFESPAVE S PrCUlaERyRieal Ane AmpIBogEIC Praperties,
forth. It is further noted that the clainms nmay be

drafted to exclude any optional element. As such, .

t hi 3 ‘AaPKraem” tefers ta aderan of BlJeEy asakscommersiallp s tan antiviral
basysfor use of such exclusive termn nology as

"so efg'y, " "only" and the like in connection with the
recitation of claimelenents, or use of a "negative"

H m;;.t QIEfKC_KJ, refers to a composition of the invention comprising poly I:C, an
antibiotic (e.g., kanamycin), and a pésitive ion (e.g., calciﬁm), 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 éomplexed or otherwise combined with at least one or both
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DEFI NI TIONS OF TERMS Prior to setting forth details of
the present invention it may be useful to an
understanding thereof to set forth definitions of
several terns that are used herein. The term
"adj uvant," as used herein, refers to any substance or
m xture of substances that increases or diversifies
the i mune response of a host to an antigenic
conmpound. Specifically: 1. The term " Pl CKCa"
of genrmntibidtiy (eed. ekanmnyclm)cnmbtaspmsiimc idn Gofy dalofym) present in a

co kangr(r%m n and b@ uer [res Ctll ve of particul ar
THRQSHHOR Fontajming '§8?1F‘8“}§r‘8€18?‘l fes. 2. "Av-PI CKCa"
refers to a formof PICKCa used comercially as.an

w,antiviral = drug. 3. "PIKA" refers to a conP03|t|on of
Heterogeneouht £ HS% RpFinsimepeniext: &f thgradigint sergpesitions of the

1nvé1ﬁ10€i mdf@a'?é%'t NdompdRehtd GO '08 bﬁﬂ d,Ce 8. the PR -t hkaining
oyt

where the PIKA is ‘characterized
mo}ﬁh@lpa@reenq)tsmlbgn (thhgrespenbtoea:ph)arcal/\dnagmtqussc pé mokaeulat eight,
[ kﬁotﬁs descri bed herein) such that upon

a8m nistration, PIKA exhibits characteristics of an
- adj uvant mnth reduced adverse side effects (e.qg.,

reducgd t OXic relatlve for e, Pl CKCa

The, frymg ranipal’ lﬁsfelé%%buws and g dptestic éna Tl meHGAR and fow,
mcluamén@nn&&mn&%n r@tiRl hé’@est Sows %m%xgmg) SoatlVddgh! Q!éﬁarabbus

cont ai ni ng nol ecul e” or " C—contalnlng conpound

 deer,gniak schickensidupicugesse, iwrkeys, game hensgandthe bke.may be
optionally conpl exed or. otherwi se conbined with at
| east one or both 20 of an antibiotic (e.qg.

The@rm l‘\‘ym:tlhm)iy’annbllmleppdytlomé ahd moneclgnal anﬁbadmn’)s wek Sﬁﬂttlgemc

corh B S S0 S5 BG ERTH Ao, v rgmens,

andC Singlexéhadf deheatives WYand seMEPns kddifos Bk tthe “ahtﬁbbap’e lifdludes
i ndi cates that conp onen s of the conp05|t|on

natyrgdy Pp@rea&@aﬁlbﬂ% aspwelbag p%na%}faélymmawgfaaﬂh?w% fincluding,
for re@gﬁﬂnﬁfet, chftn&id? Wﬁhgﬁ’dnﬁP bR Hahfhizsd | #tiB8difD 88 WeBled synthetic -
wel ght | th.

Sl ze,
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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The term "ani mal " includes humans and all donmestic and
wld mmals and fow, including, without limtation,
cattle, horses, cows, sw ne, sheep, goats, dogs, cats,
rabbits, deer, mnk, chickens, ducks, geese, turkeys,
ganme hens, and the like. The term "anti body" includes
" pol ycl onal and nonocl onal anti bodies, as well as
antigenic compound binding fragnents of such
anti bodi es including Fab, F(ab')2, Fd, Fv fragnents,
and single chain derivatives of the sane. In addition,
.M. | ude occurring
ThE Ko caTen PRttt R PR b s are meant o
refanta him:inmmundﬂngllcalddcffgnse providek &!}fplympholim@ rsuéh as that defense

d h d anti bodi d | at ed
pr%vﬁ# 'IIL %erflal quitéjs o Z e%)rrlrﬁlelp& %gssétgqégmggrﬁq ?he?r victim cells.
A cantﬂeaﬁmclnﬁﬂmw@ snsé HoRhSIY thehidks wﬁ{&%eprbhﬁ:}atﬁ)ﬂn When
« recogni zed by the |nnune system(e.g.; bound

IYéthP%%IyprlrfefGﬂ% is mpaguehsthe wbdity cﬂft lymhc@msmoaprohferate in
res_'pgﬁ'gé :?g a ﬁ“ﬁ ﬁ? §e# gsdrglga%sgge?t agﬁggf?& 5 C@ggﬁeﬁ%ﬁﬂﬁs mieant to refer to
B Qﬂinﬁdslpbr cnhlwrlcytdtchéc Tdymplodcyte (CALY celbprolifeeativnt he

vaccine itself conprises an antigenic conpound and may

or may not conprise an adjuvant other than PIKA,

AnwhefRdtivdr@moasiTb iaf tAKiBEhi® YeoRPo@iT RIS b Ganl SHbent(SF Shtigenic
parenteral ly), induces an inmmune response, for -

corapeyd| whick,ia” qrsional: sasmbinstion it eriadiivant; wéll wamsecthe subject to
Two of
ot SRAFER dhitthoRRRALCHEAR 1 iy BigHE BRDMGRY" | T
: |nnunogen|0|ty, that is, thelr capaC|ty to induce an
' response. i n Vi vo er ant i I, Ci,t t hat
ol SRS iop BBRERT i Prute 8 tonPE o ey s i e drnbivge rgonse
is eientatddo dmﬁ'eve.dmsalhmaeg it ﬁle&feﬁeﬁthff tlﬁmhdw edlativedd tHdfrior immune

ternms F n|t and ' eII-nedlated

reSp%ﬁ@tqse &ﬁg@p eaE ore-the Lp 1st1iagf)1ép %npﬁ]@nogemc composition - -
of theniralisigi cal defense provi ded by | ynphocytes, such as

that defense provided by T cell |ynphocytes when they

come into close proximty to their victimecells. A

i & 1 NGh

Thf B ey mare Il ah € “RAGE ARG [etpblfEl HiEF o the form of
1m1pnmty inevtEch amibody mokesies mté,prcbdimchinj resployiseoth ahiigaiostitindation.

to proliferate in

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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response to a specific antigen is nmeasured. Lynphocyte
proliferation is neant to refer to B cell, T-hel per
cell or cytotoxic T-Iynphocyte (CTL) cel
proliferation. An "effective anbunt of an antigenic
compound” refers to an anmount of antigenic conpound
whi ch, in optional conbination with an adjuvant, wll
cause the subject to produce a specific imunol ogica
response to the antigenic conpound. The expression
The g ndedicingnam mamsoresponse’ refers tayranizamuna mespondeethat is,
o £800 .5 el evated, inproved or enhanced to
Sh? e bgggﬁﬁg’gﬁﬁ?ﬁgahost relative to the prior imune
response status, for exanple, before the
Thaﬂninjsgrg%ion of an i nmmunogeni c _conposition of the
F RVCn PSRN AN HBFYES FTBPRSF al SRR M PReGISTZI MmN S EsRppnse that
is ipraiee, futh&ed|sappleMéRed, athplifigd,feahNced, indrBadbE Proldhged.
whi ch anti body nol ecul es are produced in response ?o
antigenic stinulation. The term™imune response"
Y[ QF P t L.geni und t.he
T o e oars B E R i B olin® and
polyribenytidyles pasisie saicidsc whith, mlayitalsr be mefierred itevias gsblyifosinic acid-
.ar .as _well as |ocal and system c hunoral
pdﬁﬁh%&pgéeggﬁ%ﬁdﬁ§%@TL responses, i ncluding
anti gen-specific induction of CD8+ CTLs, hel per T-cel
respopses including T-cell proliferative responses
The, frame ympinpgeniceamaoml” referg teae amounteafntigenic compeundi sugficient
to @fhbiRRAYn NESRARSRspohle @vﬁéﬂnadﬁlliﬁiftbtteh Nt thé rgg}@gsition of the
. response” is used herein generally to enconpas :
InveRtNNe taf crempared/ with pibe eimmentei mspaise avbsemvedi e the spsmse . of the
pols éﬂggdgggﬂ@é&pducing_an i mmune response” refers to an
nmmune response that is, stinulated, initiated, or
i nduced. The term "potentiating an inmune. response”

fe
Théfr
effé0 AAAGEase | i GhEBEROHRE aRd/8t 00 tbdialREinlkAiilty RBLY alimfaistered

.or "PIC" refers to a conposition containing
with anyantigenie sempeundaiide compesitianoef thedipventionyay edmpared wath the

inciBéeCH a'ﬁﬁuoc@l /R el %eﬂfa&gdjirﬁrﬁurﬂ@ 1894136%Qe9§é££ncth9 %i)s%hce 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 pharmaceuticélly
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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pol ycytidylic acid, respectively. The term _ _

"I mmunogeni ¢ anount” refers to an anount of antigenic

compound sufficient to stinulate an inmune response,

when admi nistered with the conposition of the

i nvention, as conpared with the inmune response

observed in the absence of the polynucleotide

adjuvant. The term "i mmunopotentiati ng anount” refers

to t he anmount of the adjuvant needed to effect an
cy¢lapenanspropipnim @rido dfycolie eamdanph/rowccedldi teetic atcigt] malonic acid,

r an_anti

sur b B mMER R B bl AR S S oy oo aci,
3- (ﬁﬂwdromybcmyk)bemommbldb offtyiaraieccid, ngidblidradd ah@tﬂanesulfomc acid,

t he apsence of the
et}‘ﬁg?syﬁlﬂ%lfy“eoﬁ@e igsfieﬁ{ﬁ?ﬁglsul ‘%sé’&‘dher%h}’f’m’é)f?@‘apéﬁ“m’mc acid,
benzghesulfenici Bﬁhudecﬂll&ﬁh(en%ﬂegﬂﬁm‘i@ &mmtmspﬂtﬂﬁ% QITRARE %ﬁi 4-

of the conposition; such nmethods i nclud ut are no
tolpgnesyliamiq geidy P@ﬁﬂh%gllfodlcsﬁmd\sglngohepmnss atidi A4’ -methylenebls -(3-
hy@x@dif Sid ¥,' ln&rbdg@ﬂg Wk tiﬂ@hen@@; n@ﬁ@rﬂ}: %gi'db?rnP?Q]téy Gl S8 acid, tertiary

ph yS|Ca y conbi ni ng onent
bUtyl:atrptmsad;d daurylﬁsu’lﬁlhaaa:rd,cgiundntwdcid; ganmﬁiataaid Bydirak}tnaplﬁflo@ acid,

neans. a_sal t. t hat r ma
selE R B0 B RR  piPorie el canudnd RS G2 LA b Bormba when an acidic
prqndirﬁbﬁmhﬁ)ﬂidlpﬂrerﬂ%m‘f)bﬁﬂﬂ 8ithet NerepRCEN by a(}ﬁEEQPMHd gSHﬁ Rilkali
[ts incluyde: (1) acid addltlon salts f or med
&y 3n i2tkabing QBT 28 lumigr dpm e iceordiriates with an organic base
dr,ebr Ci :
S“‘i‘}%os%ho&ﬁr oL@  Spuiaibiaiity ricHebSbBR” romespaping. N
mefyiglecaminh aa@tl@déqel c acid, propionic acid, hexanoic
acid, 23 cyclopentaneproplonlc acid, glycollc aci d,
pyruvic acid, lactic acid, malonic aC|d succinic
Thedewsh itmlatnmexﬁtlodyerﬁ&irgl eredttrieft offLHT&ﬁse@se’ﬂ(hh th veRtbratel Snimal,

id,
Pa@“{‘i"‘m t 55 tfé’ﬁi%%lvé) ollagﬁe?lgeg the disgasm P qgewmaing in a subject
whithas/ lbeCpl@@lb sed®S fhg @%%bgefbgﬂhé% rﬂﬁ b beeft URAGRH S RN iffg it; (i)

aci d, 2- et hanedi sul fonic actd
inhghiting;ths )@%ﬁaﬁmﬂ@sLﬂrﬁeﬁimgcltsaéft‘&lopmt;mr(aéu‘cﬁmg:tlmodlshase ie.,

caugmg;gé}g&% yéa%)m ¢ acid, 2-naphthal enesul fonic

acid,” 4- to uenesultonic aC|d canmphor sul foni ¢ aci d,
glucoheptonlc acid, 4,4 nethylenebls-(s-

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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hydr oxy- 2- ene- 1- carboxyl i c acid), 3-phenyl propionic

acid, trinmethylacetic acid, tertiary butylacetic

acid, lauryl sulfuric acid, gluconic acid, glutamc

aci d, hydroxynaphthoic acid, salicylic acid, stearic
acid, nmuconic acid, and the like; or (2) salts forned
when an acidic proton present in the parent conpound
either is replaced by a netal ion, e.g., an .alkal

netal i1on, an alkaline earth ion, or an alum numi on;

resppnsgo Shut, thet kumaeval endéor eellguediged fimmuns trshomsss are more effective

.ot ' dj gt ha 1 ne, triet.hanol am ne .
il 8 BB o o AR B SUHERP Y Mg e gty of the
imirehen fesponsd rBNtaffeatingetite 0bcldsk@al(WBHpes)l ofd iflineBSS6bUlRs and
a vertehrate animal, particularly a human, and
- oyfokineypreducedi ) preventing the di sease from occurring in
a subject which may be predi sposed to the di sease but
has not yet been di agnosed as having it; (ii)
Thie kpy haraqieristineofithe edivuant jaresits abality ée stimylatet asdesired level and type

: 0 | £ving.{h lsease, i.e.
o ARAEHRIREls Bl il Y81 Sl 3358, b gty oty o
limled agenbep ofrhdjasants epbroesdefon humbe use Uglt hlayes 'Blﬁb]iclﬂ 4 yclzmbination of
di screte its_.suitabl e a uni tary dosages for human
chargelerigfiosal ig Lﬁafe&t%?ndé%?éhqunmmem%&cnﬁﬂgtaaces and particularly
vagbiRd &lr & 5tHichQfld ripdaislyt dhfced OTRPABAS aOfigdifiCank ' BR&MNt for the
invention calculated in an anmount sufficient to

deyslenmang of p suesessil adiuvpntds the) developmentzafi agprodwot thag is sufficiently

i G i ok 0gi tahbl. L] uent .
poBHLTRCRILIGER] ROHBRIAPLAL Hobon AN B oo sie
effpetesent invention is directed to compounds and nethods

useful for the enhancenent of an inmune response,
whi ch may be hunoral and/or cell-nediated, in a hunman,

Tharpréfadred embedibent of the twvehtiondBNE palyntidleotileN&pSiaht Wherein the

onpri ses of an .i nmunogenj c conposition containing an
poﬁﬂ]qa?fﬁﬂf* 15 WFIB‘PIEQ%WE@O ibpgpaidy 1z 8% (P1@n R aloge dips shown to
be FRifeb@%e 5d)8vAntBUD Exhibits 5@%&&@?&%&1@ by %J&ﬁlé“m{saﬁnstable in
and/ or cell-nedi ated | nmune responses dre nore
humpn ard prireatessiThi cutrent prvsgtiercprovides & eomplysiticaraf PIC combined with

1. 1.he . adi lter th | it f th
o R0 RS0 00 SO 0Bt A bt
adjofvarit iwhiila drigproloingi the safistg 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
compoéition 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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cyt oki nes produced. The key characteristics of the
adjuvant are its ability to stinulate a desired |evel
and type of inmune response wthout inducing adverse
side effects. There are currently only a limted
nunber of adjuvants approved for human use that have
such a conbi nation of characteristics. The safety
standards for i mrunogeni c substances and particularly
vaccines are strict and rigorously enforced.

Thel hdjuednd rof theacwrapniidvention, referred tahateirf for coheenience as the PIKA

.devel.opment qf.. a ccessful adj.uva .S th ..
adiNAPL S e re QY EIIEH RY & Comumefin St SEmESH POmPRsiiagRlus the
ﬁlnaﬁlnéf_ﬁalgﬂm}_%ichpb&ritﬁl'fbsa&pdh@ hdledutes! tRBLREkd B RSN auWit! Bhus the
not inducing adverse side effects. The preferred )
- partigierd foran of %ﬁKAh@at exhibits significantly, suRerige imatunggenic properties .
. . Leat | .
WA AR Rie RS EinkBls aRP RSN € Bl 4EEAK by gng or mprg. usualy a
comlhinateonhafs spieifienattributeb éncludieg;featpovidomdpoleanisr weight, molecular
._exhi Dbi frst' an u ceptable safety profile and.is
SIZQ LA, an n and prinmates. The current invention
provi des a conposition of PIC conmbined with an
antibiotic and positive ion that enhances the desired
PIKAngerssaibnhrempsises p palyaucleptidgnan apfibiotics andia pogitiveninne yheep the
Pl AU nlay W bR ARSI RO BboGYRE 2R TP} pnd the mtibiotc
an paminoghycosidal (signl dgnamaycin,c rtneptomycinst tobsanmyfcin)h endeimgin, an

| ecgul e f the juvant composi.tion i nfluence.the. .
anthiSe¥clitpe bolfoetry Sfoten o | Beni iR JheRny g SIS o Sibekacin,
nebsardgeinf thetedamidd, Putdngycii) Wi S@embzocin) s thegioh iiy €altREE @hdhium, |
.. studies it was, unexpectedly, di scovered that q¥ L.
llthaﬂ?,d'gqgnﬁﬁu@epqrglph cesiym, 9:@}%tcpg%lt,&putpﬂgn, gallium, iodine, iron,
orAfd.ynucl eotide adjuvant it beconmes nore or | ess potent

and/or nmore or less toxic in ways that are further
descri bed bel ow. Therefore by defining the ' B
Thé& 0%91%?%&8&&” arkt{Bfotia AR aln{i‘bibﬁ&“"gzhé?sfe. éttﬁuﬂé%%h&ﬂis amino
characteristics it 1's possible to escri be nore
sugprse @itsableg tohenasminobydliés dhgt (hexesdj nuaets) clynuiwdosidin bonds.

th ides. ferable i ic. d
AmipSBEE S bicls PEE FIVRY R GRS Spesideh 8t Aeasafices and
Mi&tbrmoh@spett e@Ntrel Ev&m&écp Neynfhefi@dliye dFdrO eR@AFIEN Kafimycin is an

convenience_as, t he Pl KA . . .
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 pH8. The polyinosinic .
acid and polycytidylic acid are generally provided at a concentration of 0.1 to 10 mg/ml,
preferabfy 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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adjuvant, is therefore fully defined by a conbi nation
of its chem cal conposition plus the fundanenta
physi cal attributes of the nolecules that nake up the
adjuvant. Thus the particular formof PlIKA 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
andesilgihm, is prefferably gpndustedeinderopelityt standarsly consistens ithFniérational
ra C es a pol ynucl eotide, an antibiotic,
Gogg aélu%cc)%sﬁlr g\%&clegn where the pol ynucl eotide may be
polyr|b0|n05|n|c polyribocytidylic acid (PICQ, and the
ti,b I de, (e.g., kana
ggqalé?){e&i??glm?ntst g({,ﬂ%ﬁ%%) %L?fggﬁy El}genkangﬁlycgym the polynucleotide
adjﬁoén‘? téa ng@lﬁ&ﬁa@% hs!'e@%ééth%l" Wilo? :sul%tlg.ﬁ&f &bifel dF'more antibiotics
cin, am kaci n, di bekacin, nebraryci n, :
selmd z%mn déhe mmumymlndmg)rtomammmz aathracyclimgs, t huatiosin  sulfate,
[ nesi el s
gelﬁﬁjﬂgliﬂlgu &I%q{? F‘l;n a llé%(%l@,r ?f&hl}(é%gl 1?3%1‘ Cll'g:j d{nﬁg'gamlﬁg neo'Hlycln
puremyzing strepTd”IEymmmdﬂstgﬂpmoan dEie amtibidbic ¢¢.g.¢ Kanahysin blOthe like) in
ant.i bi E@ﬂpse strucIure ontaln am no ugar
thepaliisdrgtids, AV am CRRRRSHIOPAT BNV erioRoR ceerprall b ugviges at a
corteXFARn G FroRP bRt 10 5T GEIONENS/nkl S@f&éﬂry 8birCsbodf £00 to 10,000

deri ved- from vari ous speci es of rept omyces and

unity/'mk, endmesprreterabtly fpe aheydidedel Sé)pﬁmnés/m& ally. For
exanpl e, kananycin is an am noglycoside antibiotic
obtained fromthe soil bacterium Steptonyces

In ¢eataimaneiediments ofthe gresent ihentiors zlaltemmjmu(zfeoixlt:laetr adjurgant composition

nf ections, ~especi.al ose aus G.am ne ive
Ao EOPPISES RSB RICTL OO 1D P TALATt ety e b giom of
an hIREli fietal TheQositive ddnyis @&ﬁdrzﬂlyq;raﬁltléﬁ in the botEydsitibnl dfhe invention
acid, an antibiotic and the source of a positive ion

as § FPUACSQIOSHAvE AMSSHFRIAY HIIE RAmBLoRUF e AN STRBICIOS AROFgRR{C salt or

corﬂﬁl%x %sﬁé‘fl}bﬁ{ %%nfé'*ﬁlt%? @ré E?J‘Feyp ‘Elx¥1'n dﬁﬂgﬁlveqsﬁﬂnclude,
and Ctld?/IC acid re ene ypr ed at a .
butc mcecrtt negesserilyolimited top ca.lglung/cmdmlurp,r élﬂemab mag@esiinm, ocegium,

cegl’I]{E{rlJ’er c ﬁmﬂg&%eaupae\e/{g%@gl %@fﬂdl ! fne 1rdn W/Mle. The

ront ci e great 24 han 10%
preferably greater than 15% and nore preferably

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.

27



greater than 20% The preparation of the PIC and the
conmbi nation with the kananycin 26 and calciumis
preferably conducted under quality standards
consistent with international Good Manufacturing
Process. In certain enbodi nents of the present
i nvention, the kananycin in the pol ynucl eoti de
adj uvant conposition my be used together with or
substituted by one or nore antibiotics selected from
Wherethgimesigive il indhaedivwint aemppositionafithe iygatidmis salcium, it can be
: - | I . .Gl . 0 0, am kacin,.
in GOtpb A il e O Bl AL Py Yo I flohe BIER, v,
magniesiumy, Cetiymstesizgd, mgmiinmambam d@gﬁrﬂlﬁl} %hllﬁu_m'l'ﬁ'tﬁlirllqe, iron, and zinc,
anti biotic . 0. anamycin qQr the like) in the
WS i s Gt it O AP RS 41 OB MRS i on
~ is generally provided at a concentration of from
about 10 to 100,000 units/nm, preferably from about
Thq gesultéingl @ompesitiamiis Symther wansformed iptoePHAbthyoyghoan additional
. ' . ' di, eent.s_of
mafiptring frdcBss WD HviYel ietisolslibh SE RS B bifieh Tnlecutar
size ompldmi tweight. f UFlicheseparatiqr | ofe polynpalsitidev enclevnles of particular

catian), .usual .y a, divalent cation, normally a cation

chebrsed it Hptdn oo s tity: Pistr oo ey Byae] Sepatation,
elePiEPhoeteld, bud bineile ARG thHah aff sthhdird PYSUREde hre &HoRn to . those

.source of positive ions such as a salt or conpl ex,
skiledyin the;ert.or gani ¢ or inorganic salt or conpl ex,

usual ly.,an inorganic salt or organic conpl ex.

Exenpl ary positive ions include, but are not '
In qestomssatradingerits off the present imahtion the pdytmiclentidd adjivantvomposition

is gg’ﬁ’?gﬂeﬁﬁ%d ég{ﬁlh? E%ysﬁ%@ Iflﬁlg%ut% Pog’gr’rnnoggﬂgﬁg %e?é}}ﬁ,] In the course of

invpstigiation 6t was s(};x@r%ingﬂ:}alfmhnﬂ!ﬁhac aherbeis g Pokidieel dofretatién between
onposi ti,on the _invention at a  concentration in,
mofagalay Jeht ginds thgrTEERSL OF 1o ARV THC OB ARSI VAR, composition. The
bt 86vaPbypdtéR i o AR hmunQeenitDs i i i
° preferabl yIT fr Qg about mlO(_)g. um|°f‘§%8?‘°m}|“ja{rﬂ“.‘g %%ﬁwgﬁemme
adjupny eompesatiqng énalydieg therabilify to elipit $hei predudtion df dmiramaglobulins
oL a I [ l ex, . | i . - but,.
R W5l o S REONE AL sy b A0 i
corhpabitomi iereaseph OFiEhatodscular vediglft adfeths glolyncleotidec ¥djovdng .can be

coiEnT el O FErk b dosclir e (£ de, |

cal cium fluoride, calcium hydroxide,
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cal ci um phosphates, or calciumsulfate. 27 \Were the
positive ion in the adjuvant conposition of the
invention is calcium it can be in conbination with
or substituted by other positive ions, including
cadmum Ilithium rmagnesium cerium cesium
chrom um cobalt, deuterium gallium iodine, iron
and zinc, wherein the ions can be in the form of

i norganic salts or organic conplexes. The resulting
conposition is further transformed.into PlIKA through

omnal turl pkOcess L nvol v he .
O A M o A R
comp@himms\mnghﬁng d PEK A eydpivait i Odriebp by efecgiat Weihts exhibited a
nol ec articular characteristics_using

d‘rF‘?tlcPFSi‘IFP%‘h RFbiRalesypnpRight adkantigen Fﬁeébfmﬁftectlve potency (see
Exﬁrﬂ Bler 2)f UEﬂJew%Pﬁ{eaﬁl'vé}ﬁor h&d 8RLSRRIIOHSH 'tlﬁﬁ gl d?x‘e{:rt‘ LéHelation
hods that are standard processes are known
bewgg the melpqulasgvaight ol BﬂﬁAtadJUIVnntdiempasmomﬂmddhth’ toklicit the
ot i,de
prodlcuH SR Hero ARl hen Ay R B iy BPmalioR Wit a rabies
antgenr(sdelﬁmnmfe Pol ecul ar weight. In the course of _
investigation it was surprisingly found that there is
a positive correl ation between nol ecular wei ght and

Thé hgveptdri faREet i@éntlﬁéﬁ Bedyg lﬂﬁlhﬁﬁ’tthﬂ@ 1ﬂdll99851HtCh1?a using a rabies
conposij tion. observed | evel of tenc

vaqcm?uw&@@maéﬂwewpmmsm RisHGa of agartisalaplyl lyglumoéenulanewelght
t c

spe%ﬁ'lc‘zl%t?rg dﬁ%? Irfgérisﬁg dl %PHEBIF?‘?{%‘JW%“ ISJ §ty¥)l§fm"g§ Chive an

ungcaentalls evelasfd adhﬂsmmdeeﬁfdzcm Thesi @Mltscﬁoﬂi thb clinical trial in 1996 that

he ot AT e b P AR v BRTRRA EoBRamplSh, btesseeh o the

mottetilar Wiefphl 1sbpfe:&h@d R P akh glses 2'8 ﬁﬂlt(li OW?@ htﬁfﬁ '&A&s %ﬁrtlc}]ucted under the
illustrated in

b npl 1. '
urisgiation SEthehitesn tbed & D oA SIS P He dhaedigmswould not -
ha\IeI b'ﬂen VasnfdidGed @@H@Q&?ﬂs LF%%H&S ML 1H; trgal %h&éﬁ)ﬁ%gkjymﬁh side

ibite I rec

a variety of ecul ar werghts ex
eff@é? had| bgen @mlcqué@mdm the khfzwled@ ajlthat dinek. ant i gen
specific protective potency (see Exanple 2).
Li kewi se, the inventor has discovered that there is a
Thelinvestor hawr foendthaOPIKA 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 55 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 (see. 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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bet ween the nol ecul ar wei ght of PI KA adj uvant

conpositions and the ability to elicit the production

of interferon-ganma when adninistered to a host in

conbination with a rabies antigen (see Exanple 3).

The inventor further identified, during human trials

in 1996 in China using a rabies vaccine with an

adj uvant conprising PICKCa of a particularly high

nol ecul ar wei ght specification, that the resulting
Regudtsyfongn aisobsequent supgrireit wgndncted dynthe dnveatoe imiChina in 2002 also

e | f ad id ff. .. Th
derpRRFRREhG A pier e FIKA prRTHHE] § Faff i ot G byt ey The
respItLofi thid ek yerimen, v pleviosie [pabl%hﬁd,%@ﬂteﬁﬁitédﬂn Example®. 4.

The research i'nto the nolecular weight is presented
in Exanples 5 and 6. The trial was conducted under the

BaJ;AégrdnStHé Shdve _rbb%rvétfb‘ﬁs,%% PeRerel %ﬁﬂj)oéﬁ’&nlpgf'ﬁIKA tl'ﬁrefore comprises

mnistration. Thus the adjuvant wou not ave bee
mokgguien ihgviog et ysioal mirarantsristies eof onoleeudar weight anwaradizet thatnprovide

' nt 1Lf_ su i.de fects.had heen antici pated
b oA TE Morbaor It Pilat it Hicel S PR o0 Bepii@tee of
safétg:unﬂkgtxhled aPthiAtcﬁﬂidutéaaﬁy s@wﬁmsdi?é efffcthMbleeuhlbmpfe@éﬂt 4n Av-

' re-clinical, studies with ecul ar wei ghts up to , .
PIGKGH, hsdowrre ﬁ%meswgr Wflggfgreesqa gy Refdlegryegy an antiviral
co ﬁdﬁﬁicﬁ%}ﬂ\é%‘ii%ﬁﬁlﬁiﬁ@' 1&§s<wﬁctwetthaxmieerﬁyl_leémamngﬁfsﬁioﬁfof PIKA

up to 5.5 x 105 havé denonstrated a w de safety
whem uggdnas an gdiswinti i@ anojpmunogenie sompesidien Exawihes PIKA has been

sh Qgéﬁh%%%se%fgtyﬁﬂilm rSEUbR PRERRL of 1.2 x106 has

y usedin pre-clinical research (see
Exanpl e 3). Further research conducted by the inventor

denonstrates the  safety of Pl when used in
Ong AAPHRCOF SR R FvSRETy o ths st PP Te T eighh (of FIKA, the
conipitionafiixciavéntapl e 8). 29 Results from a subsequent

experinment conducted by the inventor in China in 2002
al so denonstrate that the use of PIKA provides a safe

Thé BT E4hysditRA SWPIKA Lg@né?é’l{}ﬁ??rggrl%? a &ﬁl%&licynsoro?%ﬁéﬁ‘%tﬁm of

experiment, not previously p are presen
moieculepl whede tiBaneldcules have phpsical chiyeetenistics ofisfor example, molecular

ferred e di ment. of ; Pl herefore conprises .
welgh Sl AP R VR oo a0 Rl e 2R TR R Psmpeg e
prefeatiyt maizdling osavbedihg advepeaidettdfects (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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benefit fromthe increase in potency and efficacy

whil e providing an adequate degree of safety margin

so as not to induce any adverse side effects.

Mol ecul es present in Av- PICKCa, at the | ower end of.

t he nol ecul ar wei ght range, nmay be effective as an

antiviral conposition but are significantly |ess

effective than the nol ecul ar conmposi tion of PIKA when

used as an adjuvant in an inmmunogeni c conposition.
apmemmh'erl,owlét lKAd hpperb Himits (ﬁhthmnnoleclﬂavweghsa(ﬁxemyeqoobthel BIKA

refer ble to, Pl

moleffies il kGmRt PRCdeh S0 ity B 4t 8 sqipogition contains

a PE‘KKAmoIeB@le tRANRASA hioktullr Wdightl VN tab is TdpReseMdEVY bl Bvery
onposition of Pl K@ﬁgeneral |y conprises a collection

mOEFUIﬁbwelgh't Plofizeoith @eqngesThuﬁh&r@xernnlen% medqgulas weighbrange

of Hﬁkﬁsh ,?§?’§Pat§f ggb@b(ﬁfﬁaﬁr %swrgl'ic If{ggé‘?t@ &P?sgof about
66, 000 Bhlltaznstand gbaut 1,206,008 Edm;ns laeaecm\tamed in the eﬁmcmhio;z, but there
s PR PR R RN R Bt S5 BRNeposicon

(altFondy Bidkad, sidhanaybegsredens). of PLKA are het er ogeneous for
mol ecul ar wei ght and/or size. As generally used herein
~and unl ess specifically indicated otherw se, PlIKA the

| Whet éjpﬁﬁﬁcal CRATRASHi i YT &Hé PIRR rh@l)é&ﬁéé Rthe '1M%H¢@§orﬁ’ﬁo§1tlon is

be conplexed wth an antibiotic e.g
deﬂnad; dyye |rmgeaafdmalepldgn wicights, ¢lve PES4. moleeiles am)hetérhgneous for
momulgﬁfvle% | rl]lex%éps e (ggcuq%tvgélg%g?r%e%ﬁg)ﬁo rBtS%P{Za gb’dc@(fo to 660,000
Dal&ihsﬁ&ﬁrﬁ&ﬁ@.d 300,\1006 exll,0emoed D@lﬁbrﬁp&éﬁllabblﬂlﬁﬁ)oooweﬁ(ﬁom Daltons,

or e A 36005 ol R0 AR Recul os (e, g, mol scul ar

. weight or size), reference to such a range herein-
indicates the 30 approximte |ower and upper limts
Theinvertionaocenicaiplairs C@mp@swpn%hazf@g BIK A meleppigmheterogeneous for

moﬁ@hlﬁ?ﬂk%ﬁt wﬁe{g}ﬁe GRIRAR nghé o% 1%281% d%gﬁ%dﬂ%ob 182,000,000

nt'en at the corrp03|t|o
Dalfdras frioss atzouin308,000 do 4@00100 Daltsisz ﬁomhaliout $00,000 to 1 OOO 000

Daliiey riana EBodi 300 O E5thns ot ok etaghigh o 2,000,000
Dal&tisghbma88E2,000,000 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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of from about 66,000 to 1,200,000 Dal tons i ndicates

that PI KA nol ecul es of about 66,000 Daltons and about

1, 200, 000 Daltons are contained in the composition,

but there 1is no requirenent that PIKA nol ecul es of

88,000 Daltons be present in the conposition

(al t hough, indeed, such nay be present). Were a

physi cal characteristic of the PI KA nolecules in the

i nventive conposition is defined by a range of
1,226,080 Baltpns,equph tosor greaterrthagal ,480,80Q Delionsy er equal to or greater than

us for nol ecular weight, wherein the

ZOBGbgggﬁggﬁﬁelght range i s from about 300,000 to

660 000 Daltons, from about 300,000 to 1,200,000

fir nrabo t to 660,000 Itons or
wigRe P! BBt ST e AR B0 aNIFD i he-fEe g sRmpesition is
deﬁie&%y@fbﬂﬂﬁ@ha’ibﬂ%o@ﬁ%ﬁﬁ 'vﬂiléhr‘ﬁ ahAMsi@ JP |n‘fo‘}edﬁpir%%rﬁ%nd size,
heterogeneous for nolecul ar merggéﬂ where t

the fIK e moleculge payave &rt»‘g@megtatlm ao-gHient mtemmltﬁntﬁb or greater than

abofit ?Q g&%t?r??nzlna ﬁit 13;% %Wéb Ber tha%qgogro%s%gr tﬁaarP ? 09 %peater than

17,for greatdsdlaen 18, 00gre@@Othamw 19,05 @Bcalid Ghabed(t, ongreater than aboartgreater

1,500, OO 000 .,Dal,tons, from about 2,000, 000
tha{‘ﬁ TR ﬁdﬁ“‘%ﬁof’%%fﬁteﬁh?a?#é\-bout 2. 500, 000 t 0

3,000,000 Daltons, from about- 3, 000, 000 to 3, 500, 000
Dalton fronrabout 3,500,000 to 4,000,000 Daltons,
In somacnembodimentsyde grysnticn Broxitss Gopolyaydlestide adjuvamtogamposition

corApilg %&ﬁ%o@%m‘i@poliﬁﬂ&% iGAR QRid! ((Pf{?) H&C#ﬁ@ngghe%ﬁ e(?hlcmm.

havi ng "'nol ecul ar wei ghts”at” t he upper
wherein the edmpositinn cmlrgbs a deteoteble amsownt tdfi motehalse which have a

ol S 80 59 88y D A DRI Rl 550 prgs, o
or lbeﬂme 50j00€ Dations) shdut onbdlew 60000 Mattohsy abole b8 BE o W00 Byltons,

e B g 5 LoVl S 10000
Dalilﬁrist aBsut Medw 1180000 DaRhE abblBr bR @&ﬂod@ab%ﬁ?&ﬁ about or

ual to or greater t han 350, 000 Dal t ons, “equal to or

beI@We%&%Qoq Ralionss ghowoor belowoA80,004 Reltons ahoutyoechebrw 350,000
Daft&én abaft: 0% 4% 408 1080 ﬁa%ﬁ‘é 463ufb g%lgﬁ]g%o,q%ggaltmo about or

750, 000 Dal tons, equal to Or grea
bel®a| SQﬂ;QQO qularhs taboutr orgrbe]aheﬁoo béh Dadtbnd,, a0t Q)@Cbelow 700,000

Dalganseglbogt of g&gyv e@pe@r eoﬁ%t?f{boathgrnbe][ow %%O %88 DD?tons 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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2,000, 000 Dal tons. Where a physical characteristic of
the PIKA nolecules in the inventive conposition is
defined by a sedinmentation coefficient, which is a
nmeasure of nol ecul ar wei ght and size, the PIKA
nol ecul es can have a sedi nentation co-efficient
greater than 9, or greater than about 12, or greater
than about 13.5, or greater than 15, or greater than
, greater. than 17, or greater than 18, or
Wegehé axpetp - %nl 0 Daliops gise slieits arheffective i lmmugr: eeapenset Widhn a wider
r r eat
matin o BafOt AN ysed iPfluims ol oBRRL atbiREfhe Reto e ugiant of the
sn‘p}l@t‘/ mmtd&:ubesmrbganum édt xdkD’ analwnarahd poeteablyt i008.0 x 10° Daltons

stch sinic ri boc tldyllc acid -
imBRTE 8 plfkufiEndsh ob e Aivin SO o oty sendardn
excl udes a det ect abl e amount of nol ecul es which have a
nol ecul ar wei-ght about or bel ow 30, 000 Dal tons, about :
It Bas Besnofyrther dooovsaed s theyisensentrationpef dw Bolyo@deotide adjuvant

b r t or, bel,ow
C°Qgé’%t8&ols ma3) fipact thgglé@?élgé} %%gv%o&goﬁ“’%al‘ (fontajd o the
composiédnowl 180, lﬂrﬁl@mﬂml weight dbPICKGCn hal dmeril&ﬁoﬁﬂoto increase as

co@%rxtae\%t\}o?dﬁqg Bgﬂt%ﬁlgu%\ggégrg{s%g xa@g[ o%s gr(agg%g%ﬂ?er inventor has

obfaaedahat, ma’eﬁwﬁg edncbt216n O POy Rl dseias ,adﬁh%tt mé’}F result in the
el ow 350, 000 Daltons about or bel ow 400, 0

. agﬁﬁlctftfﬁs(or a8gseation) vé |tWK§©C@wlmle§om§ulnagoutmtdpcules with a

larEe,e Inftecaf?. »QQ@htDai'Hlé) ce?sb Fst b8n gﬁ%ou ttg O grg%g%%l&o?ﬁus the

bout or bel ow 700, t ons,
S“‘EWGOOGIIMN ofnthe Ia:tjrmlcleotldéaedjwarﬁomn@@mﬂalm ansuitable medium

0 O Dal this
doe%ﬁ]%'tjlé?sﬁtl apﬁéigég ondn 3}10?% P h:t 85\@? aﬂﬂtlv%rghﬁl%f:cq}@r éﬂpbserved
in Emzllm}daIGesvheB thmcdmoentkaiéd yargr.f mioldcelat $érm bOp ?ntﬁ?léd%ﬁ& adjuvant
at.such e cul es. have no . signiTicant

co Pﬁﬂﬂ?&g‘é G2 “é:lF‘#l &f&‘ they es@é‘ﬁ‘ﬁ?’t’ dheEpsulb Ise coraRosifonghat retains
its THgte ol llayeiciiHt 1@hgel M trébids YackinkORried tiR rtﬁlshv@éy REA8nstrated

shown by the |nventor to be safe in animals in
adveps sidejcifeets i yman elinigal trialsc(seechxampledy’) . Pl KA
conpri sing nol ecul es of a nol ecul ar wei ght of up.to
1.2 x 106 Daltons has been safely used in
The rRIK& |cpmpa$1tlstt ufi 88 {rvestidnx aamplte Bjovidedl KAahﬁSpl@lsﬁﬂbglcally

accggtﬁglgzlm% e% e% Sggggnﬁfzrgmg utl gﬁngﬂlahgteg Bh%jm ed Other

accEptdifle buffers such as acetate, tris, bicarbonate, carbonate, or the 11ke may be used as

=t

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 other 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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provi des benefits in terns of effectiveness. PIKA
conprising nolecules of a nolecular 32 weight up to
6.6 x 105 Daltons also elicits an effective i mMmune
response with a wider margin of safety when used in
humans and ani mal s. Rai sing the nol ecul ar wei ght of
the smallest nolecules present to 6.6 x 105 Dal tons
and preferably to 3.0 x 105 Dalton inproves the
effectiveness of the adjuvant wi thout conprom sin

admyinfisitaiion swelling exrapidtabserptipe efitht gpmpesitiat basause o diffenential ion

dj uvant

core g BRAT BB I8 ofbollifh B pOUEIERA! ARaGL 0T ne

nDIecuIes contained in the conmposi tion. The nol ecul ar

ht of. P has be ho to increase a
Th! ey 1o Fonh s4Ae TAIgH? S ERTROSBIATE Ul b b pmount |
nedeksary' & Bt the VAR dfﬁuceeur@ﬁoshﬁﬁ toQRE§! ViRd id, faaquanmy of buffered
increasi ng concentration of the pol ynucl eoti d
salingj sgffg:mnt fmlyalfeemg)% wilhbe mixed with ethercoamponents in order to bring the
fneof the PICKCa nolecules, resulting in
cor?rg(%qcu es W teh a large nolecular weight. This process
has been shown to be irreversible Thus t he

supsequ | ution, of the Ieotlde ] uvant -
In ESHREE SBrdiments. e Sflidean S Hectied B08L2 GRS SEIIFY syphepized
by habiCéf solid bﬁaﬁ@%ﬁﬁé&hﬁ br M@y 86 bbt@fncﬂ Bg nﬂ:@héléﬁ@éombmant genetics.
nDIecuIes erved, in Exanple when t he
The @Rt EY SQMPEEY @ npleisc fpgipent cﬁomnﬁlfsmﬁdrl?n@cmé@t jnraunogenic
u Si 0 [
roghftl WOl mRRTRES, MpAflnk oI BE bbbl b WAREIBls cp aniro-
organighns ﬁ@gewhbhmmepagﬂmles)am}yeh nﬁylbaﬂmve,sattvmamdn'euﬂ@tadedr killed.
in this way denonstrated adverse side effects in human
clinical trials (see Exanple 4). The PI KA conposition
In othet érabodiments, theattipendincludeo vhel etimore &geMts from infectious agents, a

slolo caII accept abl fer may, be used herein,
Plagh cfel eper@eaﬁs@ng Pg}eé PRgan a@ta@ef such @g éfpﬂ%ﬁlepmg a
auteyﬁrﬁeﬁeschwga ﬁ?otﬁ&eén%oﬁlmérﬁé She mt@@ﬁsbiﬂaageomc &Ea}ﬁfécuous
used ’subst it ut es sphat e

ag%l@ﬁr ﬁfem eny tpfw%le yhug foatttma Mxpeb@@ercm;fom and/\parasntes
preferably be between 4.0 and 10.0 though it is
preferable to adjust the pH of the systemfrom®6 to

Th8 p51ymmfle<ﬂi<h tadjuvprd compesitiod of the gméskniciandnitign icarlalse bt lndlized to

tability' of other co tion co nts and ot .
enlhie 1 s R0 S PYCEE B UBrLoY e 18- QDA Vaccines.
The W04l i seqithsest inghésd H&@Mﬁe&oﬂfdldgoﬁr @he diRen 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.
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I mmunogeni ¢ conposition is buffered saline. Wen these
conpositions are intended for parentera

adm nistration, it is preferable to nake these
solutions so that the tonicity, i.e., osnolality, is
essentially the sane as normal physiological fluids in
order to prevent post- 33 admnistration swelling or
rapi d absorption of the conposition because of
differential ion concentrations between the
conposition and physiological fluids. The quantity of

buf fere al i ne inth se (o] si.tions w.l.l be,
In galah ki Bodieh o mEBLRY Eitidd] o wl RS PR dhbies Bftigen
such Cd¥P® Hakristed Kidneynedly inadlivadted Sruda ﬁbi@ﬁltdntlgerpgl{kl@m&dor an
saline sufficient to nake 100% wi |l be m xe

lnaﬁt‘ﬁ %}ﬁ?&r@h{% anHeesy 3502 famsigr kedney SHpigastivasd Rusified
rab}8 biiBen R4, n embodi ments, the antigens may be
purifie fron1a nat ural source, synthesized . by neans
of -solid phase synthe3|s or may be obtained by nmeans

In 9efrta e&% 1H1%H{s %n leotla—eh ?id aﬂtgc %p%%%l | Sited with a
fen é’é n1°&

e Or
rabree gwaoaae OSuitébebe rmtblan: wha:mesnare gemﬁmemfallgl mllbsle poro¥t @esdarch

by whol e [ls, or.mcro- ani s ol e viral
deVﬁiépfqeeﬁ g@fuﬁl%ﬁneﬁlvm slémmt coralgs r@ﬁh%&deaep% (ReGRGssuch as
hur@dn &ploi®eells Vabeid bﬁbc&»jb&%mmr%dﬂepeceﬁ%weﬁéd :pﬁﬁhétﬁﬁbles

one Or nore agents ron1|nfect|ous agents
vacging | (H&- IR ear  bamstes igdney cell arntiyate dcr@dehmbleh weggine (HKC-

{
o of R RSl i B PR b LTHP LRGSR
(PAE@)e ot |punﬁed ageln tenbryo racine FDEVE \HdWES/ﬂr breot talr ofathe rabies
al and parasites

VeSS B dRecitipe JHFANG BRBGSE T VORD df SEPRgt i and post-

exposute ﬂhhﬂﬁllﬁﬁkﬁhSﬂM&ﬂn hige pktlyrhuczsbgidé a:ij]ugm @Eﬁl@0§lﬁ@l gd@‘nﬂl’m) is .
response .agai ns ntigens pro uced by the use o
admjgistersgoavith &wera%m WEEIeN HE S IMAURG, Ee5poRsse dndicsd dipeldgy non-

spef:lﬁ"c rﬁgb%n%t E rln&@ébe@?wﬁin%ﬂf bf nﬁ@ﬁ)@ﬂage@f huﬁf&?efl %s‘.})%ﬂsek Re.g.,

|very sten1 sSuc 0SO I'n cert
mcr@mddspm:ﬁc gntitiodg ppadugtien)) mdtqeblemaijptnd amporms@mﬁmg; prioduction of

fytgla{lffmgcl%?gghterfﬁrﬁonbd erlegklggp]th vacci nes. It does not

't ai ns adj uvants or not.
Vacci nes cl asses i ncluded are antl-lnfectlous
di sease anti cancer,, anti - II er anti
In certagl emgodlments t er}nvenhon provides f g )(qt compnsmg 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 sti.mulation
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 immunify, which
generally involves T cells including cytotoxic T lymphocﬁes (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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aut oi mune di seases, and i mmunocontracepti on. The
i nvention al so contenpl ates use of the pol ynucl eoti de
adj uvant of the invention in conbination with any
suitabl e rabies antigen. 34 In certain enbodi nents,
the rabies antigen can be an inactivated crude rabies
.antigen such as a hanster kidney cell inactivated
crude rabies antigen (HKC-1CRA) or an inactivated
purified rabies antigen such as a hanster kidney cel
APKJs}iCMeﬂlaﬂseﬂ)r psae‘ssililgahhmmrakﬁndmr aallldlgémn@dﬂé(fzdpl@ﬁ%) in ahrindividual

sre R B s (e EretB Bl Bt PRI S", Scci e,

SU|tabIe rables vaCC|nes are comrercially avail able or
in research develoanent i ncludi ng inactivated,

Fudhgsmare, , the qobmyrieatide adiyvas prampositige dnpw ltst dhe quality of the
imBUFER Rl 8 Balig WCHNE sy ARl A bduced
(Ig6l, Tpkivs (g3, hn@lw 6oz |hlumian dg@s; [g® bd g6RadeGRblinddgG3 for mouse
ccin KC- or purified vero cell rabies
ng; a@%ela%%th i purl fied chicken enbryo cell
(PCEC), or purified duck enbryo vacci ne (PDEV).
However, not, all of the rabi vaccjines elicit

A regpaoseeaplated byi Thgels lflé%lﬁ%wslimﬂ?ecﬁsqls a%hﬁgrbtanﬂﬁo a lesser

ext@ﬁteng@nanle% Wil HRR2 W &Il HBAEE &hindhs resw%”s@ tB ha antléen If the
Iggo ynucleotlde adj uvant conposition (e

tspenss tte pre dntigentis ragulateddiye Ehd type icells, lttvhlél prmmeantly enhance
the’ @g&%ﬂg&gff &Q%@F%A ncl ude; non- specific responses
(pe. g., Inc cP u '

eased T uncti ons of macrophages), hunora
responses (e.qg. i ncreased specific anti body

roducti on and cel | - edi onses
”ngS’&’tEIEY i ?ﬂf)‘lﬂng L HPBRESHID ‘?f%? gH{gg" raoﬁa%%r kidney cell
inabtiadd d]ﬁh‘iﬂeﬂ Taies Axﬂlg@ﬁ %ﬁr@hﬁngwm@wmﬂmﬁﬁ1mrhm>gbﬂm%£dn@yl of the

provides for a kit conprising_ the pol ynucl eotide

corgpsitiaiintequines & Miakmym driesenecoRh BAIRS. antigen (ergridtsanle 14). The
pot%ﬂéég&sthé b&ﬂ sﬂﬁinuiﬁh@gseg l‘@%lk ?el?tp(}eetottﬁe bﬂ%géﬁ%g offadditional rabies

anttgmomatxcnsdoﬁﬂeﬁj |cfnamugmy lehu thh natec bﬂdmsedse del potency of the
St nu at i r odu t|on of a

coplaeiiber RES ohie s Mt g @i A0 SosiPl s shg wojen 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, 4™ 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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generation of an anti body response, e.g.
antigen-presenting cells (APCs, including
macr ophages), and helper T cells (Thl and Th2)), and
ii) cell-nediated imunity, which generally involves
T cells including cytotoxic T | ynphocytes (CTLs),
al though other <cells are also involved in the
generation of a CIL response (e.g., Thl and/or Th2
cells and 35 APCs). Methods for assessing hunoral'
The ngrention ﬁqnmlmlatpmﬁﬂ@ds e@fpum of i the apelynudieviidiu afljuvanteof the

lnv%% idn @?t  arltig Elj;] o tafﬁf ex:‘rﬁ@ n%H %‘?’t %g SB%%% ilam%r%j response

andz’on‘rﬂmslﬁblcelhulma& g@l'lf exll) tré‘@oqaeahlatsaabpﬁ:t fIhe immime fe8ponse elicited

sponse by affe Iln t he. subcl asses (i sot %ak of’ . .
may B8R TSOROBBLI HLafiechi b 2aavE PEeCt Priay syjess enligncq gesisting
iminQfie FeEpoRs e{eggﬁas ih@Gboestdria, 1g&b, and 1g&3 for nouse

IgGs), as well as their affinities. A response

regul ated by Thl cells in mce wll induce 194,

In \lM&%B’ e&r%gaﬁ’néﬁﬁl‘,j e ?Iﬁﬁsggjﬁx\rﬁl%uﬁﬁtggﬂéogn%%e an ”Qn ln?x%unogemc

favor a ce nedi at e sponse
corams‘itgm'pompfrlsmgehe Pl¥A adgaymmamd aigenicaompgend may be freeze-dried

oL e R R kg L0l B LB g et

is kresinsto those Gkiled AMTHRSArE. TAB rédontthieriéH Kﬁhédﬂrﬂiﬁﬂﬂéen’{’é‘@bﬁposnlon
hanpt er kldn%Y cell, ipnactivated purified rabies

congsipinge R4 4 ennattigeaiofempeunsk demansiatreniac systaieadc Jevel of

efftivEAtSs (sCOBRARPIE G requires a m ni mum presence of
rabi es antigen (see Exanple 14). The potency of the

conposi tion |ncreases rapidly relative to the pre?ence
f. iti en_in excess U o ]
The SNk FomlpBRUGE mA) v flphRd A7 B nRbialls: dialid, gotution,
suspcmmms ot lemulswms "Idnbslﬁepaeahdno of)e‘ongﬁfmt@stoﬂl\a fdhsmidoiﬂmﬁunogemc
U t.o 2. 5 ti resent in the
corgiapipai eisraty SRt i Rewcorband 1aeveBpgenndn Vapeines, edited

by hadler at 41, )UnT%iilfyl PU#R Press "BAARIORS ’MEd iUsad 108 FTHE immunogenic
Meslin, MM Kapl'an H Koprovvskl Edi i on, |SBN 92

comppgifionof thepiesent §1vgtion @@h’p@aswlodﬁd it suche,fomsm capsules, liquid
sol@stnd Vel s@ﬁ% GepLiEHs S elﬁ ﬂ@?&f %lm Jﬁggatt ,taqtqrg%nle liquid forms

puritie antigen ermns
suchravsolotjensi empkstoas;my sunj)ensmmscAnpmmrtt ¢amrfer 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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i ncreased as the quantity of adjuvant present exceeded

t he anobunt of antigen present. The potency increased

when the ratio of PIKA to hanster kidney cell

inactivated purified rabies antigen was increased

with the preferred ratio being greater than 3:1. (see

Exanple 15). 36 The invention contenpl ates nethods of

use of the polynucl eotide adjuvant of the invention

with an antigen to, for exanple, elicit an antigen
injeppien  site cfoh wprotoatwar @@d@né@s providong 8 slepotf O angigen (thatr will give

i, mune

susgaz%e%orﬁlse]e;s eﬁél Jéllllfa[élgg‘ pe?r%%g 1ﬁ OlV%r glg&pﬂo% gltgh\{er{'] %}/]st%m tnilaé’ ﬂlow s1ngle
shot inmiuneganidjferulations rtaybeﬁﬁxfodﬁceﬁOfoe rdnéip@fic @Bm@urklkithg would

i nmune respo i.n a booster In certain
ot SR DOt P U A EBHBIIT S and an
i mrunogeni ¢ conposition conprising the Pl KA adjuvant
and antlgenlc conpound may be freeze-dried
For pagenieral $dz@a}strﬁfeﬁn insmgaquequsselution,| for ¢xampde, shesodgioni showld be

sulﬁgiy q%ffg? Pg&gsaﬁ,( BREfe ‘fliﬁié@giﬁlgﬁﬁt[}g—?t rehéer@“%v!an}c%&,hs%%ﬁmm

salmmmmcgmsc dhessoparticuar aqumiual solumgprBl KR aspdcially suitable for

ant i geni ound.denpn trat sust ai.ned | evel of
imGPRrcdt Ao EOEETone! ERTetidRyIn (i SOmD QUG aqueous media
whithan YetenloydaywilleoeRPArte dhade oXRkillNinahé 8R ik 1ight SFUhé present
sol uti on,  suspension or enul sion. The preparation oP

diselgsuge Ftermphesy Stieciion sasdiacuhirhambRjiser én the prgsertiinyeskon include
a bgﬁé}%ﬂ{ bewHsif 59&%&;1@%5%1?%@&'}9?%% el 9{{?!)5}@ ga{fxlr(ﬁrf%ral oil,

Vacci nes, edit ni versi
codFlives ojl, Rublenermmano-, M gr tispceritead althixctiretheneageni ¢
conposition of the present invention may be enployed
~in such fornms as capsules, liquid solutions,

Therrhcs | amisunt D yueln Tompssitiats mklumd il orary Ifijhm sub_lect to subject,
nistration, or sterile qui d forns such

erBRTDE 3 (a5 SRSl Sty 20, e FOBLOTR 0 Hherbiect, the severity -

of ﬂl%rdiéeﬁge '1§fe@t’icﬁf QF RBhditibh Bht 1§Héiﬁ‘g "ﬁ%ate@ Yl gﬂ@venf&ﬁ the particular
phosphate bufféred saline, or such rrier

comprusf used itsompéde Adminissretion, niﬂdtth@ hketmm dppropriste amogstemy be
detf:x%’iﬁ‘ﬂf b§) ?ﬁy grdﬂ%& ?lﬁhqn %@4 MJP 'uLlhg W 1%%? hd e}%')ser1];11C<):¥1ta%‘.J 3% given

e present
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 éontemplated 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 i mmunogeni ¢ conposition of the present invention
can be admnistered to a subject wusing a variety of
nmet hods known in the art. In certain enbodi ments, the
I mmunogeni ¢ conposition can be delivered
parenterally, by injection, such as intramnuscul ar,
intraperitoneal, intravenous, or subcutaneous

i njection, or by inhalation. In other enbodinents,

. the i nmunogeni ¢ conposition can be delivered rectally,
vagi nal l'y, nasally, orgxappihanelically,
topically, transdermally or 1 ntradermally. When the
nDde ofj adntnlstratlon |s by |nject|on the

chﬂxgptlon S|te for up to two meeks thus prOV|d|ng a
—depot of antigen that will give sustained release or

Thi3 lé}xéraf:l'ellﬁus 1Gle§ ﬂﬁ\g the{}nm%ﬁtgare\ﬁi&gﬁf%as elé%/mfr%ﬁ g"&{ tgg Ew?fjuvant

nl@mmmusﬂdwﬁbAyéHCKgbnlc conpounds that would otherw se
require nulttple injections to elicit an inmmune
response - For parenteral administration in an aqueous
AJSOl L an i for exanpltiilil the solution should be
B0 8 | FleRtHoP eSS 13 8883@a$95%ﬁ’& ligghdn Ithm'f‘ﬁd sgi thetepnly the
parfitulards tb GRid @hwRetibS ﬁFeOH‘és@ant ersiHf ThEh ose hgéﬁ i"the present
gl ucose. These particul ar agueous SO t|o
mvé%tt%lch?éi poseantratigre of dr5%|amar@8¢eﬂ"belsndmbr markers were 100bp

n Sy ln.this ection
DN? fg?léf}g ?ﬂggﬁggﬁb t@ngéﬂp c‘hO% ing'td 2 TangS; %fﬁgglewl?rl Wejght from
6.6k o 6t6x 10T Dsléeonsf Thé(ldaﬂmgmmhbks awete dul dt |1gigvlgpfmgmﬁe1 shows a
i on medi a_whi ch

di
repRSRiVe miERY nF B sl AETRe ekt lobthe dkdioes s lisvise the

teachiinds oFfthiwiphiagiaph. dTWeSqSW Hlfﬂ:g&iﬂbﬁtcﬁé%Qééiéd showed a wide range of
ble oil, mineral oil, «cod |iver

Rl eserv tives, edi
dlStgll ptiony agé'i“‘éhélo seBlen weights. The uppe| lyev& jofi dhein mplegular weights
ranBédfréth @ .3k sitions
geeqw red ?mﬁ?ﬁ%g?§&?}‘§%snﬁgs‘%%1 ect’ to SUEJ ect l-Ofrfggb‘pendl ng
on the species, age, weight, and general condi tions of
t he subj ect, the severity of the disease, infection,
or condltlon that IS belng treated or prevented, the

and the like. An appr oprlate anount may be determned
Thip YX@hEIC cﬂerrmnsiramngae slififérenderbetweenahe paeheygodnAy-PICKICE Réth a

ma SR ST RL P bl P ki ot P oF bl pitr g

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-[PRA) The,

resulting compositions were subjected to the NIH efficacy test.
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several booster immuni zations adequately spaced. The
above di scl osure generally describes the present
invention. The follow ng exanples w Il be of

assi stance to the understandi ng of the present

i nvention. These exanples are described solely for
purposes of illustration and are not intended to limt
the scope of the. invention. Changes in form And '
substitution of equivalents are contenpl ated as

- The NIld des tisa cigorawaynd exfgesive comparatiier stedypleatveent the rabies vaccine

t hough .specific terns,have been | oyed her.ein, .
unds, IAYRHEAAER 350 o opRe PP VRGERe T VR BRI BB e fpected
with @Istrial dTeive Sabids vitus Ahd eirrvivd ritXaMRkdsoredEPhVREMerdnt groups
DETERM NATI ON OF  THE. MOLECULAR WEI GHT .OF PlI KA AND Av-
of ipjcearpnadministersd with dlifferpnfdilufiprssof g rahies yasrise.h gpmparison of
' i ped tjre i n j .
the‘é‘%lnrgfgﬂ \Si’\%cﬁs %fvﬁé’e%‘vfl‘%l ég%s d/?\r rggegﬁxeﬁ%gciﬂvt@ fhe tdperimental and
stanglagdizedo pavoing sdeteringnek thevpotency bdle skperimedtal rvacdiee fraboratory

0.t hat gnl.y t ard i .S o LS.l ntion,aré o ...
Tech B Bk aifiea B 2 MATHE MM R BY RODIRRRE 4 i,
ISBN92Atlsen1ad a concentration of 1.5% argarose. The
' nol ecul ar markers were 100bp DNA | adders from 100bp
to 1000bp corresponding to a range of nol ecul ar wei ght
from 6.6x104 to 6.6x105 Daltons. The | oadi ng sanpl es

- Tho\effRadubf &dch IcBEIbiHed vEtGY Baslbeth A¥ENAized AP FRARMB the/ Standard,
picture of the result of the sanples on the argarose

 noryeqmbiped vaseing, whese theetliencyi 9f thernantosbinad.ane s desigeated as 1,
andg t;‘lg ?%iﬁtﬁ)e e@%%a{c? 'wal E?s@%} 2606 tﬁfﬁ&@{jbaf%\e@ S%ﬁﬂﬁk%ﬁed'f %g:gglrbined

stri on of their nolecu
one hadi insreadedtdver themoheombimedwaeghabde 1 rsamgediizés thenrésults. 186 seen

ton anh .Av- Pl CKCa to 5. 28x1 s f.or Pl .
o S & B WD R RCY B B Bk A Napl e migher the
effidacyRIfGiCéasipi the tenofrabieslengist rates the difference
bet ween the potency of Av-PICKCa with a maximm
nmol ecul ar wei ght of 230,000 Daltons and sanpl es of
PIKA with a maxi mum

Table 1. Effects of the Molecular Weight on Rabies Vaccine Potency

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 . 140 - 1.00
IPRA control '
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nol ecul ar wei ght of up to 528,000 Daltons. Three

bat ches of the PI KA adjuvant of different nolecul ar
wei ght and one batch with nol ecul es of nol ecul ar the
wei ght corresponding to that of Av-PlI KA were conbi ned
with the hanmster kidney cell inactivated purified
rabi es antigen (HKC-1PRA). The, resulting

conmposi tions were subjected to the NIH efficacy test.
39 The NI H test i's a rlgorous and extensive

L st |gat |on and ast andardl zed rabi es vaccine. The
ﬂgwg‘rnated mce are infected with a strain of live

Th; .ab' S V(i Injor %?: gs &]5 #f{w@@%ﬁé@ﬁﬁ%&é@hﬁﬁd{:ﬁgﬂ ot:rmterferon

betfweéﬁ edifiplks of AUIPIQKEaQ{th Behakdhir® snolesuldr WRigh of 230,000 Daltons
mparison of the survival rates between. the groups

an%famﬁlwfé’%és‘é@h f snaxipeura gadack e ieight efwp tosk, 200:000dPatiens.
vacci ne determ nes the potency of the experinental
vacci ne (Laboratory Techniques in Rabies, Edited by F
X Meslin, MM Kaplan H Koprowski, 4th Edition, |SBN
Twgobajches nf PIKA Wit wfpet disity offmelgeiiar weightefl 1\2@«16? Peltons and

4, 6&?@5 ?gﬁ%sneég\?%dg% eagecf Qi ¢l gﬁt{;ﬁ e of te@‘f'ﬂ@éyt 3?1&} AL "upper limit of

rnGM@nhcumnmneﬂlamﬁfmmmndfs|gnated as 1, and the
rel ative efficacy was designated as the tines by which
the efficacy of a conmbined one had increased over the
non- conbi ned one. Table 1 summarizes the results. As
Cospesitions 6ffth'Eall!I|I<Q\ Ind tAREPIUKINE vet CoriBh &L With! hatek&héididy cell
. the PICK juvant, the higher the efficacy of
mapmt%'am?g 4a Habies raatieqy (HK A)ac cihgecompgsitions  were injected
§ i ght:
S e PLRE PO ol R in Qe ERRIEGERLR mouse was
detprmiaert yThe Beperaluprocedure fnrtth@mte(rfeu»mtn)easumnmm kmowtgtogthbse in

thepz{rﬁ%gfgﬁ%, 13%0&&5’{,%& p§atg,8é(a%9 lll \Qlas 1nocu1ated with L929 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 (0.1ml/well) wherein the sera were diluted by 1:20 to
1:640. Three wells were for each dilutéd 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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| PRA Pl KA HKC- 20000907 05 2.00 3.98 |PRA PI KA HKC
990202 3.96x10 1.98 3.80 |PRA Av- HKC- 000703 105
1.88 3.00 PICKCa | PRA HKC- Vaccine 1.40 1.00 |IPRA
control 40 EXAMPLE 3. | NTERFERON PRODUCTI ON COVPARI SON
BETWEEN PI KA AND Av- PI CKCA This exanpl e denonstrates
the difference in ability to elicit the production of
interferon between sanples of Av-PICKCa with a
maxi mum nol ecul ar wei ght of 230,000 Daltons and ,
Tablerds (Ide ReflatiingitipiBetiveen Molécuian Weigbt ahdIntexferpnt Prdduation
to 1,200,000 Daltons. Two batches of PI KA wth upper
limts of nolecular weight of 1.2x106 Daltons and
Adjutoit DaBatchs . wer &ppenpar EKGIPRAL| baRIKA of Titer of
AvTRhEK %h am WRumge of i M t Badch# no| BILC-APRAE|] Jhterfeon
Dal t

2. 3x105 OvIobeealdri pns of thel Pl RAt®Nd | Production
Av- Pl CKGa were combwigghtwi {h hanster | ki dney ce] |

inactivated purifliefalteiiai €6 anti gen [HKC- I RPA)| The

copposi-tions w |n|epfpd subcutaneously intp nice

RIKA; t 2904060, th@ xHler | e?QQﬁl%fﬁesnnce‘Hh each §6%6e
m det l:)jdbbb@_g I 116 }?Hjscl 1| O(Obf%dgsut S I‘tJI Lllche 3§Q6

i nterferjon neasulenen KNOown hose Th t
Brvi-ef | y, | 000763 96{ weB0x1P at ,2008t205we] | wast | rjul aned

WICKCRI929 cells at 0.15. pm/well wh about 30, 000

call o fteorthroe /’2\ davs vwhen-thelcells agrelwto
A\ V) BN e B I C CT CIii OO0 Y Uty 9T

confluence, wells mere added into sera sanpl es

(0. 1nt/well) wherein the sera were diluted by 1:20 to
1: 640. Three wells were for each diluted sanple. The

ExARIPLE 41996 HUMAN ¢h 86NN SRR T4 L (WrTH TOXIC SIDE EFFECTS)

This example demonstrates: that the PICKCa adjuvant when combined with a vaccine

generates an unacceptable level of side effects when administered for human use.

The objective of the study was to evaluate the safefy and immune respohse of a rabies
vaccine comprising PICKCa adjuvant at a concentration of 11.95mg/ml and molar mass
0f 69,700 (note fnolar mass is not equivalent to Daltons in this case, see Example 5) 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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37C. The sera sanples were washed away. Vesicul ar
stomatitis virus VSV particles were used to detect
the interferon production. Table 2 shows the
interferon production induced by the m xtures. As
seen from Table 2, the higher the nol ecul ar wei ght of
the PIKA sanples, the better the interferon
production induced. 41 Table 2. The Rel ati onship
Bet ween Mol ecul ar Wi ght and Interferon Production
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were divided into two groups of 20 peopl e. Each group

received five (5) doses of 2m adm ni stered
| Suqsmqeghﬁgmhaw edﬂve&g)f aggnblé@g, the sidpgffepts observed to the molecular

size of the molecules in the adjuvant (see Examples 5 and 6).

PICKCA CONCENTRATION IT1s

EXAMPLE 5. RELATIONSHIP BETWEEN AND

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
conce’ntrat_ions. 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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and day 30. One group received the rabies antigen wth
the PI CKCa adjuvant and the other group received the
rabies antigen with an alum adjuvant. From a safety
per spective, observations were nmade of body
tenperature, local, and. system c synptons at 24
hours, 48 hours and 72 hours after each injecti.on.
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PICKCa adjuvant and a hamster kidney cell inactivated crude rabies antigen.

It was also suspected that the pre-combination concentratioﬂ of PICKCa samples would
affect the antigens in vaccines. -Samples of PICKCa were combined with a hamster
kidney cell inactivated crude rabies antigen. 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 5 shows that an increase of pre-'

‘ combination concentrations of PICKCa resulted in an increase of the Mw of rabies

vaccmes
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a conplex of polynmers would exist in different forns

when it was prepared in different concentrations.

Laser light scattering was used for this purpose.

Laser light scattering has been broadly used to

det erm ne wei ght-average nolar mass (Ma) and radi us of

gyration (Rg). The instrunents are comercially

avai l abl e and the process is known to those skilled

in the art. Table 4 shows that the observed nol ecul ar
Tablei Sy Relasionphigiztween Pre-combinatinn Gongenteationyot BICK Catand the
Mw ofRabies:Uac@imsr ation. 43 TabI e 4. The Cbserved
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resul ti ng nol ecul af wei ght of the |conposition tha
i ncj udes tito® Pl CKCa adj.eeanf and [a hamkssx10ki dney
cel| _inactivated cfude rabhies antiljgen. It was alsp
suspect ed 1t09at t he| pr e-T3¥i0nat i on conc®m@I& i on bf
Pl OKCa—sanples—would —affect—the antigens in-vacel nes.
Sanpl es of PICKCa were conbined with a hanmster ki dney

cell inactivated crude rabies antigen. Laser |ight
ExaS@it ¢/PIKA MesiciseTesPr this purpose. Laser |ight
scattering has been broadly used to determ ne

Thi\é’%kﬂﬁﬁle ﬁ\éﬁBﬁéﬂﬁtM@Jafet%ﬁa?a&tMnc%‘? thel EfiAUS @ anfWhat {h%fb is a
(Rg). The instrunents are conmmercially avallable and

restrmorpp@ﬁv@ssamrsummwmeu weiglde skilled in the art.
Table 5 shows that an increase of pre- combination
concentrations of PlICKCa resul ted in an increase of
the Mv of rabies vaccines.

A toxicity test was conducted in accordance with the provisions of China National Drug

Standard (WS1-XG-050-2000). Briefly, five (5) mice with a body weight of about 18-22
grams are injected intravenously with 0.5 ml/mouse of a 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
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.

45



44 Table 5. Rel ationshi p Between Pre-conbination
Concentration of PICKCa and the Mwv of Rabies Vaccines
Concentration of Weight-average Radi us of Gyration
PICKCa (mm) Mlar Mass 11.95 29.6x10 17.2x10 4.00
22.2x10 15.0x1 2.00 13.8x10 11.8x10 1.00 04 7.55x10
1. 00 5.29x10 6.50x10 EXAMPLE 7. PIKA TOXICI TY TEST-
Thi s exanpl e denonstrates the safety characteristic of
the PI KA adjuvant when there is a restriction on the
Tablg6i MmahhTombgﬁest A toxicity test was
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EXAMPLE 8: PTKA IN VACCINE COMPOSITION TOXICITY STUDY

Q_

_The objective of this experiment is to validate the safety of the PIKA adjuvant.

The PIKA adjuvant (molecular weight 66,000 Daltons to 660,000 Daltons) was combined

with hamster kidney cell inactivated purified rabies antigen (HKC-IPRA) in a ratio of
PIKA:HKC-IPRA of 4:1.

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:
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Wei ght of test of mce (Daltons) 20000304 5.25x10
18-19 0.5m / nouse Healthy 23-26 Satisfactory 20010103
5.20x10 18-19 0.5ml/ nouse Heal thy 22-25 Sati sfactory
20010816 5.20x10 18-19 0.5ml/ nmouse Heal thy 23-25
Satisfactory 20010511 1.00x10 18-20 O.5nil/ nouse
Heal thy 24-26 Satisfactory EXAMPLE 8: PI KA I N VACCI NE
COVPCSI TI ON TOXI CI TY STUDY The objective of this
experinment is tg validate the safety of the Pl KA
Table; 7 Safety Obpervatiens %féﬂru‘\,@ntﬂlf(tmﬂ@&t);b? Rabieg Yiaceige 000
Daltons to 660,000 Daltons) was conbined w th hanster

kidney cell inactivated purified rabies antigen
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Results of the ToxiCity ObServations are presented rn
table 7 below. 46 Table 7: Safety Qobservations after

j i.8&s Vaccine Formnul ati ons
Keé(tpéctrﬁéﬁg@%&%g@ Q“’@ “B@’%E‘gy 14 Day 28 HKC I PRA plus
PIKAAIIergy 0/20 0/ 20 0/20 0/20 2/20 HKC-I|PRA pI us
Pl KA ,Dea | PRV (inclu %an the

The conclusmlg Izire?v{/nz 95 %1 2t0the/ gﬂ(A/I—ﬁgC %I%g combmatlon IS sa er

commercially available IPRV.

'EXAMPLE 9: SAFE USE OF PIKA ADJUVANT IN HUMANS

In 2002, five (5) volunteers were immunized with a cofnposition 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 composmon 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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Alum Allergy 0/20 0/20 0/20 5/20 ? PRV (including
Alum) Death 0/20 0/20 0/20 2/20 7/200 Key: .
(Cccurrence observed)/(Total nunber) The concl usion
drawn is that the PIKAIHKC-IPRA conbination is safer
than the comercially available | PRV. EXAMPLE 9: SAFE

ADJUVANT | N HUMANS | n 2002, five (5)
Tﬁ@n%%q Patensy @bsepyations conposition of Pl KA
(mol ecul ar  wei ght 66,000 to 660, 000 Dal tons) and
hanster kidney cell inactivated purified rabies
[ | PRMyalizipgll unt eers were admini stered the
antitodnIlimll day 0, day 3, day 7, day 14,

ladal af systenic side effects were
ny>bB4t he patients after each of the
i The:'ateficy of the vaccine was neasured

usi ng the standard NIH test with the results

presented in table 8 below 47. Table 8: Rabies
Regalizindatedhat theyvaGbiseconadsivion of REUA bed HKIAIPR2R1hdEERQ specific
.ant i bo % 9 >1.84 45 2.35 5.17
Rt rf‘*sé%t’??o‘t“?ﬁ 1%'t5ttﬁ%.Pf°f*H?§1°9é> Prokstive Apelizing antgodiss kA
and HKG | PRA induces a specific immne response and
elicits the production of protective neutrali zing
antlbodles EXANPLE 10. PCST EXPCSURE TEST (CELL

PLEASSPOSE BST 66 B gNITVE t he nost

def|n|t|ve proof that t he vaCC|ne has the ability to

The post exposure test is the most definitive proof that the vaccine has the ability to
eradicate pathogens from the host’s body 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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eradi cate pathogens fromthe host's body after
infection. As. such, it is an indication of the cel
medi ated i mmune response induced by the vaccine. In

t he post exposure tests mce were infected with a wld
strain of rabies virus and subsequently inocul ated
with: a hanmster kidney cell inactivated purified
rabies antigen. (HKC-1PRA) in conbination with PlIKA
adj uvant (nol ecul ar wei ght range from1.65 x 105 to
1.2 x 106 Daltons), or HKC- I PRA in conbination with an

e”é';[% dj t ommercially
Taf) val E{E{%ﬁp%tﬁa g?l&{é%? Jr;\k/)?gs vgcgl ne (PVR\/) or
91pﬁea§g?%g?1\? soI t| on (PBS). Results conclusively

Juvant i mproved survival rates,
see—table-O /IQ Tnhl e 9. Post Exposure Chall enge Test

9.1 Death Rate &(ﬁtdeie"ﬂTF@aﬂD%e PreFde@rrdreeﬁQ% ed 80%
GEOHRS det or nine sddgathdposages D th Dosage

PIRAIGs KOSPRKC | PRA 2626 0/ 20| Al um pjogs HKC | PRA 10/ 20

6/{20 3/2 Contrijol (PBY). I5720(14/20 9.2
A Bs HiTBRA |20, 51 ZhpgCont T b 800t
SUT VIV Rat-etAH-et r—Catrt » 0
PYR\é- det er mi ned 50% 18/20ups at h Dagage Deat h Dosage
nghéggggus HKC-I PRA 0% 100. 00% . Aluim pl{is HKC- | PRA
(PBS).

922Si(rgq’€fﬁ9ted£f(?r%§e Frgnf ected with a subcutaneous .

Bitas virus were treated Wi th

VLA ol N

i _I e Pre-determined 80% | Pre-determined 50%
Groups Death Dosage Death Dosage |
PIKA plus HKC-IPRA 90.00% | 100.00%
Alum plus HKC-IPRA 50.00% 55.00%
PVRV - 20.00% 85.00%
Control (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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at 6 hours, 1 day, 2 days, and 3 days after infection

EXAVMPLE 11. ANTI GEN SPECI FI C CELL MEDI ATED | MMUNE

RESPONSE | NTERFERON- GAMMVA PRODUCTI ON The producti on

of interferon-ganma is an indicator of cell nediated
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producti on

EXAMPLE 12: PIKA EFFICACY TEST

The object of this experirﬁent is to demonstrate the PIKA’s ability to elicit the production
- of interferon-gamma and interleukin 12 (IL-12).

Samples of splenocytes ﬁom normal healthy mice were incubated over a pefied 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 IL-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 conclusion from the experiment above is that PIKA elicits a dose dependent

‘production of interferon-gamma and IL-12 cytokines and as such induces a cell mediated

immune response.

In a further experiment, four (4) mice were administered with SOOug/niouse of PIKA

(molecular weight range 66,000 to 660,000 Daltons) by peritoneal injection.

phosphate buffer solution was used as a negative control test. Five hours after injection a
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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the experinment are presented in the table 11 bel ow
Tabl e 11: Invivo Test for Cytokine Production |I|FN
gamma | L-12P40 G oup pg/m pg/mM PBS 4 2 PIKA 410
40 51. The conclusion fromthe experiment above is
that P1KA is effective in stinmulating a cell nediated
i mmune response. EXAMPLE 13: USE OF PI KA WTH
| NACTI VATED PURI FI ED VERO CELL RABI.ES ANTI GEN The
objective of this experinment is to assess the
. The porstusionefiers shoéxprrifgant sboye ispthataRIKanis effectiveaim stimulating a cell

[ t.i M?é jfied vero cell rabies vaccine (PVRV).
meg{g‘%ﬁlwl ggesﬁg'ﬁggbul ar wei ght range of 66,000 to

660, 000 Daltons was conbined with PVRV to forma

rabi es vaccine. The NIH test was used to evaluate the

Exa®ipen Ch3: 0fsit sy PTRAU mﬁﬁg%mmncpmn@mO iRas il RABIES
_%g&doresent ed in table 12 below. Table 12: N est
ts for PIKA and I nactivated Purified Vero Cell
Rabi es Vaccine Vacci ne Antigen Adjuvant Conposition
. Conposition Potency (IUmM) PVRV 0.021U nil n/a 0.46

U : ! . i Lo
YGRS, AT S8 ST SR Wi
withraa dndctivatedipyrifiadf veericalloabies easkine (BWRY3. vacci ne.

EXAVPLE 14. ANTI GEN DOSE

PIKA with a molecular weight range of 66,000 to 660,000 Daltons was combined with
PVRYV to form a rabies vaccine. The NIH test was used to evaluate the potency of the

resulting vaccine composition. Results are presented in table 12 below:

Table 12: NIH Test Results fbr PIKA and Inactivated Purified Vero Cell Rabies

Vaccine

Vaccine Antigen | Adjuvant|{ Composition
Composition Potency (IU/ml)
PVRV 0.02IU/ml | n/a 0.46
PVRV plus PIKA 0.02IU/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 héve 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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e .t h the addjtion of antij
°bie§‘é§ g"tdfgf%f%e %% enc @31 L ag/G¥ReC 3‘1561% e gddjgiqm, of antigen (see
tabld1£3)easi ng Am)unt S of Hanst er Kidney Cell Inactivated
Purified Rabies Antigen HKC-1PRA (I U) E KC-IPRA plus
Marginal 0.1ng PIKA Increase in' (1U Potency 0.25

s g o, Y Dl e, SR Ky cn

Inaqﬁwamdéhmﬁedﬂ&alum:amhgen he increase in thﬁ poggncy of
e HKE—-TRACPHGA—vraece—ebgerved for the addition

@Egﬁ{e&(&? g‘E IR%%&QE 'p're ent. The concl usion

drawn is that™ F) ce of antigen is

necessary |bef subSt8fti ve i mmune response is

i nduced0-2%rt her mea4 excessj v¢ antigen beyond .t hat

trigger98hint prodddles onl 88| margi nal increnental

rnfllrn i. 1nnfonr‘\/273 2.60
1.40] 6.07 8.56
2.07 19.78 20.46
291 21.38 1.90 |

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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EXAMPLE 15. ANTI GEN ADJUVANT RATI O Thi s experi ment
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EXAMBLE 8’ é-&‘b' ED-STORAGEEHOD) KAl AdEP | KA 7.84
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L7 \uvlh . TN T orv-y

COVBS NED|WoTHd RABOES  MAGCIHE This wxanp| €.46 5.20
denonstrates that PIKAl s stable 1n a freeze-drifed
forns Erae920r i e8-8%chnd-28y had-0dech uEei400r || dgp
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f Pkamglardyii ed storage ofl PIReA (of o) ecul a2.58ei ght6.70
range from 66, 000 to 660, 000) and rabi es vacci nes

cont ai ni ng PI KA vvoul d be benefl ci aI The foI I ovm ng

VACCINE

This example demonstrates that PIKA is stable in a freeze-dried form.

Freeze-dried technology has been used for long term storage of rabies vaccines for up to
three years. The inventor sought 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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Accordi ngly, the scope of the present invention is
ri bed the en claims and i s supported
ngﬁéﬁ? Brfeé%}? n ]as%g crﬂ@gl with reference to par%gular emboc%{ ments,

it will be understood that the embodiments are illustrative and that the invention scope is
not so limited. Alternative embodiments of the present invention will become apparent to
those having ordinary skill in the art to which the present invention pertains. Such
alternate embodiments are considered to be encompassed within the spirit and scope of

the present invention. Accordingly, the scope of the present invention is described by the

appended claims and is supported by the foregoing description.
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LLOYD WSE CLAIMS What is clained is: 1. A
pol ynucl eoti de adj uvant conposition conprising a :
pol yri boi nosi nic- polyribocytidylic acid (PIC), an LLOYDWISE
antibiotic, and a positive ion, wherein the
conposition contains polynucl eoti de adj uvant
conposi tion nol ecul es het erogeneous for nol ecul ar
wei ght, wherein the nol ecul ar wei ght range is from
about 66,000 to 1,200,000 Daltons or size from about
6.4 to 24.0, Svedbergs. 2.crfRgvRdj uvant conposition of
claim1, wherein the polynucleotlde adj uvant
conmposi tion has a nol ecul ar wei ght range from about
300, 000 to 1,200,000 Daltons or nol ecul ar size range
Witat irolaitsedis: 12. 8 to 24. 0 Svedbergs 3. The adjuvant
conposition of claim1, wherein the pol ynucl eoti de
adj uvant conposition has a nol ecul ar wei ght range

1. from a}mjmuc%tlﬂé)o atjavafio, &ﬂﬂmﬁﬁbﬁ OB mPFising0!2€ Cpd1Riboinosinic-
e f.rom about 6.4 to 18.3 Svg‘dpbergD p&g{

POIXHE a?l a6 6RIQ); emandibieticaiand  Pagiive dom ‘tglmsem the composition
C

C . A o mp TR Bloiclts el B A Hptecuta

Wembt, e‘ﬂmeam t@um@em@mg’@lgm oangzlivfromiabogt G600080 3,200,000 Daltons or

s1z§ﬂ-8g1ba% 91?364?0 Zﬁ?g n c] eotide adj uvant conposition -

'Sl ng osi ni c- polyribocytidylic acid
(PIC) an antlblotlc and a positive ion, wherein the

ol ypucl.eoti de yvan an03|t|on has an avera
2. ol Lhe Adpivags tj‘l’fPP‘éléﬂPé‘l o sigm T dy eiegnin (e rpolclsotde adjuvant

rﬁﬁisﬁtﬁﬁisha@ fa rﬁﬁl%&ﬂﬁkewéighteféﬁé@'ﬁoﬁi £ouE 958G & PQO@b&?bﬁftons or
than 9.3 Sved % dj uvant “conposition o
re

moleculanfize rapge framebewd 2501024k eadberge adj uvant
conposi tion has an average nol ecul ar wei ght equal to

or greater than 250,000 Daltons or average nol ecul ar
3. si ZEhegdpivantocanpayiteat ef ddimn 1,1 ivtreiv etld eyofnuck6tidd- @iRvant

. corxgoél%on 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 compqsition 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 combrising 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 gréater than 250,000 Daltons or

average molecular size equal to or greater than 11.8 Svedbergs.
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7. The adjuvant conposition of claim5, wherein the

pol ynucl eoti de adj uvant conposition has an average

nol ecul ar wei ght equal to or greater than 350, 000 OYD WISE
Dal t ons or average nol ecul ar size equal to or greaté+

than 15.3 Svedbergs. 8. The adjuvant conposition of

any of clains 1 to 7, wherein the antibiotic is

kanamyci n, neonycin, an anthracycline, butirosin

sul fate, a gentam cin, hygromycin, am kacin,

di bekaci n, nebranycin, netrzam de, pygonycin, -

Bt r efithenadiivant commiksitioptaizelainn 5, vherelh éhea@plgmaiiotide adjuvant

conpasition of an f clai 1 to 8 wherein

GOUBETUL 0N pictoed Ypereufiy Neldhi fauhvto o st hefaginay) Befons
areverags meledilds size edvabiior pleateohial 15.3 Shddb&pd. um  gal | ium

i odine, iron, or zinc; wherein the positive ion is the
formof an inorganic salt or an organic conplex. 10.

8The atg daRhntCRMpPositidn 6N adf of CRin® 1 th 07, Svheydhe IR BntlbhtRic is
source of gpsitive jons_is  calciumchloride, ,calcium

KRRV IS oMY 1 ARCRIREHST LS utiposine suliien ¢ cRegtEmiRin, hygromycin,

anikazin) dibelpions Add2nBSin, MEtrfaidd, Pitofiytih dt@ptom¥ein, [d¥8treptozocin.
adj uvant conposition of clains 1 to 7, wherein the
antibiotic is kananycin sulfate and the positive ion
9.5 prTay iadiadan ¥ompdstiodof el of icthens 13e SAthbxteinCﬁg'%Béiﬁb@ tbn is
tﬂe a% vant ,oqE05|t|Qn of any of the clains to 11

Sl Fodafip, JORHIE, TBeFRGBAGCer Y CogT FhRTBBIFebelt, devterium,
gallivRg $ddirlePRorg OFRiRE; SHRELI the pBeiveeR Ot ki Fdh WRbnic salt or
coq?05|t|o of any of clains 1 to 12 and an anti gen.
‘Té?a?ﬁéomﬁﬁﬁnogenic conposition of claim 13, wherein

the source of the antigen is a human, non-human

ninﬁ%, %Iant, bacLeriﬁhg fungal, viral, a parasite,

r a - GGAYRYant gempogifian p b &hP-cvhegrip i soprsp obpositivgiipns is

chltiumMeBlogitle) daltund dattdtdte,i Galduth aideRle, BMMtilMCRydr&ddd LARIm

I&%Sg 16.ﬁlhe [ nogeni ¢ conposition of claiml1l5,
PR OF FAEC YR &Y i's an inactivated

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 li 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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S~
purified rabies antigen. 17. The inmmunogenic
conmposi tion of claim16, wherein the presence of the LLOYD WISE
hanster kidney cell inactivated purified rabies
antigen is greater than | International Units. 18. The
I mmunogeni ¢ conposi tion of anydof glain116, mherg;n
r o of the. polynucleptide | uvant conposition
16° hauths pRindetfiy BRPEALEC ot 45 Bt oPdesn ds an nactivated
puwrifiegenbiessanggeat er than 3 to 1. 19. The i nmunogeni c
conmposi tion of any of claims 1 to 18 where the
| mmunogeni ¢ conposition conprises an adjuvant capable
01. el Thé irhmgnd@nie NdaPeSHos MBI ed6 SREGL ! e ﬁmé&%'é%f the hamster
d/ or cell, n%?iated i nmune response. 20. The adjuvant
@‘gﬁ%'o?”t“i‘a&H"%? PUFHISH GRfussi antigesnip grspter ban dfintemptiesfal Units.
clains I to 19, wherein the i munogenic conposition,
or the adjuvant conposition contained in the
$munblefe immupegepiss Fempmsitionsof, anya of alldih 6, Wheraind tfeoratio of the
' iy rool ton.. 24, The adj uvan . .
BRI R8T cohBoSHEP 15 Diafiler il Y60 VAR purifcd rabics
ditigemis greates tiR@,3 toher ei n t he adj uvant conposi ti on
and/ or the i mrunogeni c conposition are freeze-dried.
22. Use of a conposition of any of clains 1 to 11 and
18 t oTikliniroundgbsic Ropadiadn 6Mardf ofacl?iﬁ@dli @W%etfe‘%h% irgtfnunogenic '
[ i C conpoun
SPERFA S5 PE L RS B3, cpmcenecs cmbivs s
IREhrS12RERF cdlPmédQite® thMeSkiRhicON sel ected fromthe
group consisting of parenteral injection, .
i ntranuscul ar injection, intraperitoneal injection,
3ot r 4Svahig ' P : [ .
Al o R ah O A A0D < SR RERZrbRGh 0P bry of lays 110 15,
wWeareip ethg imgruabpgedéd icompysitianp tan athel adpabntdedmpositipn  contained in the

bl _ . o ' : - d . .
R i S b TS o Rl R s 50 axipsgension.
to 23, wherein the host is human. 25. The use of any

| By " i is.an anima|. . 58
fif C'ﬂ{e@dj&%mt gon*lzp%’sm\é'{r?%; ?rlnrr;)u%]g%mr(]:oc%%qpt)ssltlon o? any of claims 1 to 20,

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

22. Use of a composition of any of claims 1 to 11 and 13 to 21 for the preparation of a

medicament for enhancing immune response to an antigenic compound of a host.

23. The use of claim 22, wherein the medicament is for administration selected from the
group consisting of 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

and intradermal delivery.
24, The use of any of claims 22 to 23, wherein the host is human.

25. The use of any of claims 22 to 23, wherein the host is an animal.
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