4 5 MAY 2005 WO 02/ 38177 PCT/ USO1/ 46943 166166 ADJUVANT COVBI NATI ON
FORMULATIONS Field of the Invention 5 This invention relates to the use of
an aminoal kyl glucosamni ne phosphate conpound, or a d@&% Mat 208 or anal og
thereof, in conmbination with a cytokine or |ynphokine, in particular

gr anul ocy0&2/381@Ttr ophage col ony stinulating factor or iMIEUSRwHN-12, 10 as
an adjuvant fornulation in an antigenic or inmmunogenic conposition to
enhance the i mune response in a vertebrate host to ted anti gen.
Background of the invention 15 The imune system usesmwm%mmmm

mechani sms for attacking pathogens.. However, not all chani sns
are necessarily activated after inhunization. Protectivelémerunity i nduced
by 20 inmuni zation is dependent on the capacity of the imunogenic
conposition to elicit the appropriate inmune response to resist or

el i m nat e the pat hogeRDJUDNE COMBINATION cFQRNUTAINONSt hi s may require a

cell - nmediated and/or hunoral inmmune response. .25 The current paradi gmfor
the role of helper T cell iarf tglg éh S JLesBgnse is that T cells can be
separated into subsets on %ﬁ%ﬁ?‘ﬁ#&ﬁki nes they produce, and
that the distinct cytokine profile observed in these cells determnes

thei 6 unction. 30 ThTsid Letdntimtickellatésides the use of anbsets: TH 1 cells

that produGginhBhekl 8Usldedsdnilne’ bndBpnh 0 SEdfiiiha, 98F™R, Whi ch augment both
cel l ul ar ar&d Pungrlale oéantaléfod [ ne.res‘{)"g?r}'se Y and.;l’ 2 cells that
produce i n{"€FF-&RKINS 477 i 3 ‘T%E%‘Pﬁ% ant®i f 8- ¥6"35*(1L-4, 1L-5 and
| L- 10, respsaéprkirpydr himebrkingredn panwbewlay gnamsloeypenses (Bi bliography
entry 1). macrophage colony stimulating factor or interleukin-12,
10 as an adjuvant formulation in an antigenic or
immunogenic composition to enhance the immune response
in a vertebrate host to a selected antigen.

Background of the Invention

15
The immune system uses a variety of
mechanisms for attacking pathogens. However, not all
of these mechanisms are necessarily activated after
immunization. Protective immunity induced by

20 immunization is dependent on the capacity of the
immunogenic composition to elicit the appropriate
immune response to resist or eliminate the pathogen.

. Depending on the pathogen, this may require a cell-
mediated a#d/or humoral immune response.

25 The current paradigm for the role of helper T
cells in the immune rasponse is that T cells can be
separated into subsets on the basis of the cytokines
they produce, and that the distinct cytokine profile
observed in these cells determines their function.

30 This T cell model includes two major subsets: TH-1
cells that produce interleukin-2 (IL-2) and interferon
gamma, which augment both cellular and humoral
(antibody) immune responses; and TH-2 cells that
produce interleukin-4, interleukin-5 and interleukin-10

35 (IL~4, IL-5 and IL-10, respectively), which augment
humoral immune responses (Bibliography entry 1).
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03 MAY 2005 WO 02/38177 PCT/US01/46943 2 It is often desirable to enhance
the i mmunogenic potency of an antigen in order to obtain a stronger

i mmune response in the organi smbeing immunized and tog%r gmmpn host
resistance to the 5 antigen-bearing agent. In sone S|tuat|ons I't is

desi rabl ewWo28817ft t he i rmune response froma predon1na@nbyuhunpral (TH 2)
response to a nore balanced cellular (TH 1) and hunoral (TH2) response. A
cellul ar response involves the generation 10 of a CD8+ CTL (cytotoxic
T-1ynmphocyte) response. Such a response is desirable for the devel opnent

of i nmmunogeni ¢ conpositions agai nst- 2ntracel | ul ar pathogens. Protection
agai nst a variety of pathogens requires strong nucosal responses, high
serumtiters, 15 induction of CTL and vigorous cellular responses. These
responses have not been provi ded by nost antigen preparations, including
conventional subunit Itnnmnﬂgﬁﬁiaeaeﬁﬁbsbtt@ﬂ&uuﬁﬁnﬂﬁh%UCh pat hogens is the

human |nnunqg§&hgbgggg JWﬂfVLn gﬂ gggﬁ Eﬁ&EF!%O peed to devel op

anti genic gp05|t|on a I ons t enerate doth hunoral
and cel | ul ars"l PRERE f‘@%‘b‘%s@fq%‘a& +Br FEBr‘a’E%amI‘ﬁS%tbe-‘-?S Summary of the

| nvention 3Gr88nAzedrairdio/ stixtenigthan bbpectesfstidrice tonwyration to utilize
adjrvan} Coﬁﬁhﬁ§5h°ﬁeaffﬁdnﬂdﬂﬂtqnSIn'Baﬁgtéfﬁﬁuéidﬂ%”pﬁﬁ'Ebons lnt

particul ar S ention_provides an a enic conposition
conpri si ng a%Eg 3§§§d§g @% Q%ro%pgungtﬁeiﬁﬁﬁseigi %é bacteri um fungus
or para5|t€IGF°P%Bﬁ?%P¥%hﬂﬂ9xaéeKPHOF { EREPORES [EO aomoFeom an al | ergen, or
froma sel f badhscafiegellular (TH-1) and humoral (TH-2) responsa.

A cellular response involves the generation

10 of a CD8+ CTL (cytotoxiec T-lymphocyte) response. Such
a response is desirable for the development of
immunogenic compositions against intracellular
pathogens. Protection against a variety of pathogens
requires strong mucosal responses, high serum titers,

15 induction of CTL and vigorous cellular responses.
These responses have not ‘been provided by most antigen
preparations, including conventional subunit
immunogenic compositions. Among such pathogens is the
human immunodeficiency wvirus (HIV).

20 Thus, there is a need to develop antigenic
composition formulations that are able to generate both
humoral and cellular immune responses in a vertebrate
host.

25 o Summary of the Invention

Accordingly, it is an object of this
invention to utilize adjuvant combination formulations

in antigenic compositions. In particular, the

%0 present invention provides an antigenic
composition comprising a selected antigen from
a pathogenic virus, bacterium, fungus or

35 parasite or from a cancer cell or tumor cell,

or from an allergen, or from a self molecule,

and an effective adjuvanting amount of an aminocalkyl



and an effective adjuvanting anmount of an am noal kyl 0 5 MAY 2005 WO

02/ 3S177 PCT/ USO01/ 46943 - 2a 5 10 gl ucosam ne phosphate conpound (AGP), or

a derivative or analog thereof, conbined with a cytob@nﬂnﬁﬂmﬁlynphokine,

in particular granul ocyte-macrophage colony stimulating factor (GW CSF) or

i nterl eykiohyssk?zy (1L-12), or an agonist or antagoni st g@Ereatdssgyt oki ne or

| ynphoki ne, wherein the conbination of adjuvants enhances the i mmune

response in a vertebrate host to the antigen. In particular, the AGP is

- 2-[(R)-3- Tetradecanoyl oxyt et radecanoyl am no] et hyl 2-Deoxy-4-0 15 0 5 MNAY
2005 WD 02/ 38177 PCT/ US01/ 46943 3

phosphono- 3- O [ (R) - 3-t et radecanoyoxyt et r adecanoyl | - 2-

[ (R) -3-tetradecanoyoxyt et radecanoyl am no) - (3-D- gl ucopyranosi de, which is

al so known as 529 (fornmerly known as RC529). 5 An adjuvant is a substance

t hat enhances the inmune response when adm ni stered together with an

i mmunogen or antigen. The_adjuvant fornulation of this invention is

admi ni st ngHc?%if%’t PhRsPRaLesePrRewRH - (it )ge®ri A dardmtigesi ¢ or

i munogenPt auadmsittheorof ] Ocdieimed ivgith G @@pRRIhbI &AS Of this invention

enhance 1HAohdWEIHE eSPARESchThA %me aﬁ.%%%-mté%géﬁa%@at sel ect ed

antj gen. The sel ected _antigen may ol ypep eptide or fragnent
der# ved (izf??%nﬁetdmgﬁ'?ﬁﬁaeg?ﬁt%ri@?‘cé'igt &Fi aRFSF PR U2 parasite, or (2)
15 from a(Eanktdr, ©&l pnopgenise oeldntagoni3t trosadd cytokine

or lymphokine, wherein the combination of
adjuvants enhances the immune response in a

10 - vertebrate host to the antigen.
In particular, the AGP is 2-[(R)-3~
TetradecaqoyloxytetradeCanoylamino]ethyl 2-Deoxy~4-0-

15



allergen so as to interfere with the production of IgE so as to noderate
allergic responses to the allergen, or (4) fromanyloid precursor protein
SO as to prevent or treat disease characterized by anyl pbdMge@isiti on in
20 a vertebrate host. In one enbodi nent of the invention, the selected
antigen i ¥GQ2@M7H V. The selected H'V antigen nmay be arCTAISV1/p9es ei n,

pol ypepti de, peptide or fragnment derived fromsaid protein. in a
particul ar enbodi nent of the invention, the H'V antigen is a 25 specific
peptide. in another enbodi ment of the invention, the selected antigen is
the (3-anyloid peptide (also referre@ to as A(3 peptide), which is an
internal, 39-43 amno acid fragnment of anyloid precursor protein (APP)
which is generated by 30 processing of APP by the 13 and y secretase
enzynmes. The AGP can be present as an aqueous solution, or as a stabilized
oi | -i n- wat erpheaplsiner 3 -0st 4B) €3 chatirsidecanpySkytetimndecpnofrdl +2d enbodi nent

of the invepippn-ddisalbkahdvdaf &l Al LheD1 SRIHAIRSp3° squal ene, gl ycerol
and phosphatgj )ﬁrschol i ralle.b ﬁ%ﬁ@ E ?(%Irc%?gt | on,d?jt e ACGis mxed with the

cyt oki ne or FEF 22853900 W%‘B%’? 2389/ [RO? AH A2, (EPFBSHRY ne to form
the anti geni EreygmAssRCB@A)prior to adninistration. The cytokine or

| ynphakine is not reau hafuvanteniLa 6ABsCANES i tHht ieAnanpeeleid ed .
erbodi Ment _ofmhis 1/86BBLEE Wh il haiFnssR ek lla Eethe:Olikn pdNe ant i genic
conposition pa urther conprise a &lluen? orocarti er. The invention is
al so direct e’d""%ﬁ“’r?@f‘hﬁ’ﬁsa’f‘ﬁ 998 ¢ (R8s PAAUVARE ARrptdPrafE dtigyeni ¢
conposi ti on invantdiom Ag adwbhisteedatbogbhet Iyith amsalpatédgeni ¢ 10 virus,
bacterium famgigerDinpahaght £gdrielorC iimhii8geh {8 EompbasRoesE Of a _
vertefyf ate A adigbake! EARbEs1EHIECLeA0hL IO hlnt LHPLEASSOST At ed anti gen

froma
the immune response in a vertebrate host to that

selected antigen. The selected antigen may be a
prolypeptide, peptide or fragment derived (1) from a
pathogenic virus, bacterium, fungus or parasite, or (2)

15 from a cancer cell or tumor cell, or (3) from an
allergen so as to interfere with the production of IgE
g0 as to moderate allergic responses to the allergen,
or (4) from amyloid precursor protein so as to prevent
or treat disease characterized by amyloid deposition in

20 a vertebrate host. In one embodiment of the invention,
the selected antigen is from HIV. The selected HIV
antigen may be an HIV protein, polypeptide, peptide or
fragment derived from said protein. In a particular
embodiment of the invention, the HIV antigen is a

25 specific peptide. In another embodiment of the

invention, the selected antigen ié the P-amyloid

peptide (also referred to as AP peptide), which is an
internal, 39-43 amino acid fragment of amyloid
precursor protein (APP), which is generated by

30 processing of APP by the [ and y secretase enzymes.

The AGP can be present as an agqueous
solution, or as a stabilized oil-in-water emulsion
(stable emulsion or SE). In a preferred embodiment of
the invention, the oil-in-water emulsion contains

35 squalene, glycerol and phosphatidyl choline. In the SE
formulation, the ACG is mixed with the cytokine or




cancer cell or tunor cell to elicit a therapeutic or prophylactic
anti-cancer effect in a vertebrate host, 15 or (3) froman allergen so as
tointerfere with the production of IgE so as to noder Y €dogli C
responses to the allergen, or (4) froma nolecule pr portion thereof

whi ch repW@d248187t hose produced by a host (a self nol RAWESPVi#G43N

undesi red manner, anount or 20 |ocation so as to reduce such an undesired
effect, by including an effective adjuvanting amount of a conbination of
a cytokine or |ynphokine, in particular an AGP with GWCSF or |IL-12, or an
agoni st or antagonist to said cytoki de-or | ynphokine. 25 The invention is
further directed to nethods for increasing the ability of an antigenic
conposition containing a selected antigen froma pathogenic virus,
bacterium fungus or parasite to elicit cytotoxic T |ynphocytes in a
vertebrat e hbgwhokineckadfexm heg@nsifenicveonphaitdon pyianotmt of a

conbi nat i on dﬂm:l.&zis@i‘hﬁlibﬁe Ofhd Yo{tdRinBeor| Myipiduisd a6 ABt AGP with GV CSF

or 1L-12, ni.st S i .Reg0r | ynphokine. 35 0
5 MAY 2005 - eﬁ‘qﬁé&cg?’deﬁée?o anot 1b1b8. a‘%g Cﬁqegérr %w ded an antigenic

er -as
conposi t i on HRAFiHERG Ingsntiogy Pﬁ% ’b¢%s’eﬁht’~n FﬁﬁeﬁFl EPror use in
medi ciSne. AcThe @ntggbnianmﬂmsmpmmayt Ferphers axvmpnisentai on 5 provi des
t he use of t&gadyﬂtig@nggrgggposition of the invention in the manufacture

of a nedi canent for ep gnﬂ %}%mq)ellsrrgygg &féﬁwe{sdedonmgtgg&ep&ate host to

a selected antigen froma I'c VITUS s or
par asi te, or149§ﬂﬁ5&n§eFF°n%?%&iﬂ%a°f1&nAEEB+Qﬁ?&ftq9WEﬁG§Hé?naspect t he
present invesrrntadnipgosi debedtmwl wntighnt he) aftengenipatbopgposetion of the

i nvenfol on i nedhe, Mhadtaciuh e AingugTedl parRRitd Ao @lichiti Bea cytokine T
| ynphocyte r%l%lRl?n%S%espo Veré Ebrvaer%eggggetﬁogt or (2) from a
cancer antigen or tumor-associated antigen from a
cancer cell or tumor cell to elicit a therapeutic or
prophylactic anti-cancer effect in a vertebrate host,

15 or (3) from an allergen so as to interfere with the

‘ production of IgE so as to moderate allergic responses
to the allergen, or (4) from a molecule or portion
thereof which represents those produced by a host (a
self molecule) in an undesired manner, amount or

20 location so as to reduce such an undesired effect, by
including an effective adjuvanting amount of a
combination of a cytokine or lymphékine, in particular
an AGP with GM-CSF or IL-12, or an agonist or
antagonist to said cytokine or lymphokine.

25 The invention is further directed to methods
for increasing the ability of an antigenic composition
containing a selected antigen from a pathogenic virus,
bacterium, fungus or parasite to elicit cytotoxic T
lymphocytes in a vertebrate host by including an

30 effective adjuvanting amount of a combination of a
cytokine or lymphokine, in particular an AGP with GM-
CSF or IL-12, or an agonist or antagonist to said
cytokine or lymphokine.

35



sel ected antigen froma pathogenic virus, bacterium fungus 15 or
parasite. According to another aspect, the present invention provides the
use of the antigenic conposition of the invention in the naag;gg%%hﬁ of a
medi cament for eliciting a therapeutic or prophylactic anti erfect

in a 20 vertebrate host, wherein said conposition' conprises a selected

cancer antigen or tunor-associ ated éhﬁ@géh froma cancer cell or tunor

cell. According to another aspect, the present invention provides the use
of the antigeni c cédgpoesidiingn tof anlk¢h2d pEpecti oA ti Ast beovadgtfaenure of a
medi canment . f.or noderating. .an allerqgi.c respanse .in a.ver rate host.;,
Wher o 850 2ot s E G Ca Aoser e PP A Pelsent Abeorh o

anot her aspeelt,idrhe&r esentin metitdiere. provi des the use of the antigenic
conposition of the 30 invention in the manufacture of a nedi.canent, for the
treatment or preveRCCORIENIItEELE TEREr ACPEFTz e d DBy PERFEBITd 1NYERGSIOF on i n

a vertebralg kst 1l JMAER200% WROYSI8Y el AGH I Brief

Description of the Figures Figural depicts the geonetric nean titers of
ant i bodi envien ttilpe AQI - preptufde ure reeh sg@sids agimsants famenineediag f ol | ows:

Goup 1 -,A131-42 peptide plus PBS (not sho ; oup 2 .- AQl-42 peptide
pl us I\/PL‘FI@IGSI%HWCTE eesﬁo;n%v oup 3 \{er,(&ﬁ%rf} ep\ék\%%gltde DIUSVECHNISE and

GV CSF ( tahitan@re HronF0ya thogedllc 42 mept ke lrising2¥ unglmsard: GV CSF
(inverted triangles). 10 Figure 2 depicts total AP cortical levels in

t r ansgeniPF@Ifisdd S/ mAmi Z&P i 138 4h@FaH1 G oups  described for Figure 1

Figurg 3 depicts ARlsds SR itde FQfhicidl sgRe! Srich leRs@e NG ti®n
i mmuni zed with:the four 15 G oups described for Figure 1. Figure 4 depicts
t he fronteadovdaietsextrenydss obf the antigenic composition of the
invention in the manufacture of a medicament for eliciting a
cytokine T lymphocyte response in a vertebrate host to a
selected antigen from a pathogenic virus, bacterium, fungus
15 or parasite.

According to another aspect, the present invention
provides the use of the antigenic composition of the
invention in the manufacture of a medicament for eliciting a
therapeutic or prophylactic anticancer effect in a

20 vertebrate host, wherein said composition comprises a
selected cancer antigen or tumor-associated antigen from a
cancer cell or tumor cell.

According to another aspect, the present invention
provides the use of the antigenic composition of the

25 dinvention in the manufacture of a medicament for moderating
an allergic response in a vertebrate host, wherein said
composition comprises a selected allergen.

According to another aspect, the present invention
provides the use of the antigenic composition of the

30 invention in the manufacture of a medicament for the
treatment or prevention of disease characterized by amyloid

deposition in a vertebrate host.




burden in transgenic mce immunized with.the four G oups described for
Figure 1. Figure 5 depicts the frontal cortex neuritic 20 burden in
transgenic mce inmunized with the four G oups describ QY Jupgoure 1.
Figure 6 depicts the retrosplenial cortex astrocytosis levels In

t ransgeni WO2B#7T mmuni zed with the four G oups descri P&F/USOH4643gure 1. 25
Figure 7 depicts the HV C4 (E9V) -V389.6P peptide-specific |gG geonetric
mean anti body titers in serumin two groups of cynonol ogous nmacaques (four
animals per group). Goup 1 animals were immunized intranasally with the
C4(E9QV) - V389. 6P peptide al one. 30 GoBp-2 aninals were i muni zed

i ntramuscularly with the C4(E9V)-V389. 6P peptide fornmulated with 529 SE
and GWCSF. Arrows indicate the inmmnizations at weeks 0, 4, 8, 18 and
23. 0 5 MAY 2005 WD 02/38177 PCT/US01/ 46943 6 | Figure 8 depicts the
geonetric; mean anti bo@rieif Besctiption jaforhei Biguresage sanpl es of the

sane ani mal s described for Fi gure 7. Figure 9 depicts the geonetric nean
antibody 5 titers ing a n gescribed for
Figure 7. Detailed Desgg’(l§ tlon %#%@EpLﬁﬁv%%ﬁ‘%ﬁu H;gﬁﬁlu‘\:/an ls, cyt oki nes and
| ynphoki nes aa?téqu#ﬁﬂn§°n%kﬂnp&t1| #g perpidmdin \M’F’aélﬁgﬁa%/‘é mire ability to

enhange and mizbheasef@imnbreag profage «9f pepllae pi s RYyes against
various anti ensé&oat are thensely oo rl nmunogeni ¢c. The appropriate

sel ection of WBAht SEOUR, oK ﬁ§§ -Gl g F?F'Hés“%ran $Hduce good
hunor al and (csaidalrleao,l Groue ¥ eSpfnses péw&;dmlﬂldsnmbwdmedx@ in the

absence of lé\é@‘nt(trﬂ(ﬁé’ﬂﬁe groubyﬁrphoxﬁfen nggitrt |6:fusar529adj uvants,

cyt oki nes an
SE and GM~CSF (inverted triangles).

10 Figure 2 depicts total AP cortical levels in
transgenic mice immunized with the four Groups
described for Figure 1. .

Figure 3 depicts AP1-42 peptide cortical
levels in transgenic mice immunized with the four

15 Groups described for Figure 1.

Figure 4 depicts the frontal cortex amyloid
burden in transgenic mice immunized with the four
Groups described for Figure 1. :

Figure 5 depicts the frontal cortex mneuritic

20 burden in transgenic mice immunized with the four
Groups described for Figure 1.

Figure 6 depicts the retrosplenial cortex
astrocytosis levels in transgenic mice immunized with
the four Groups described for Figure 1.

25 Figure 7 depicts the HIV CA4(E9V)-V3gs.sr
peptide-specific IgG geometric mean antibody titers in
serum in two groups of cynomologous macagques (four
animals per group). Group 1 animals were immunized
intranasally with the CA4(E9V)-V345.6r Peptide alone.

30 Group 2 animals were immunized intramuscularly with
the C4(E9V)-V339.sr Peptide formulated with 529 SE and
GM-CSF. Arrows indicate the immunizations at weeks 0,
4, 8, 18 and 23.



| ynphoki nes have significant effects in enhancing the 20 i mune response to
subunit and peptide antigens in imunogenic conpositions. Their
stinulatory activity is also beneficial to the devel opggnyapfgmgnti gen-
specific i mmune responses directed against protein antigens. For a variety
of anti geW® ®B%F7 require 25 strong nucosal responses, HGUSEE44H titers,

I nduction of CTL and vigorous cellular responses, adjuvant and

cyt oki ne/ | ynphoki ne conbi nations provide] stinuli that are not provided by
nost anti gen preparations. Nunerous studi es have evaluated different 30
adj uvant fornulations in ani mal nodel § -but alum (al um num hydroxi de or

al um num phosphate) is currently the only adjuvant |icensed for w despread
use in humans. Another adjuvant is StimlonTM Q521 (Q5-21) (Antigenics
Inc., Fram ngham MA (2)). One group of 35 adjuvants, stable enul sions,
consi sting of variousFigarers jdepdidtsothei geometaziice megondnpilbodins, has
received 0 Scid¥es2QaS ¥ 0bvdina1PLavigl 164R0Yes o/ theopamsler abl e

attention fq if 4l t At ability. These formul ations
én%%sogbﬂﬁyﬂﬁgé) £ ARG 7

general |y consi vari ous conbinations of netabolizable or inert oils,
that act to stabilizeFafgrchsiendftisgbheageenpredc segp antiped® i on. One
such adj uvantiters doonpbel evdste satipl esadf uvisentsame-animahisch i ncl udes

m neral oil,gdiir8bedN€or i sj fying agent. Conplete Freund' s adjuvant
(CFA) is IFA plus heat-killed Mycobacteria. A ':particular concern in

usi ng these types of adjuvants has been 10 injection site-associated
irritation, often thBekailed Degcripkipncefthe Jdnvengipnt ratjons causi ng
granul omat ous | esions. Therefore, other conpounds and; formnulations are

bei ngoi nvesti gat ed asagpbedrids) c@@buyaggsanghgnﬁﬁﬁmgngg s#&h conpounds are
the 15 am nogilyle SbUGPSAMY %CABRRRAR! Gn EAHMAUIE e BT 1ty to

enhance and steer the development and profile of immune

responses against various antigens that are themselves
poorly immunogenic. The appropriate selection of

15 adjuvants, cytokines and lymphokines can induce good
humoral and cellular immune responses that would not
develop in the absence of adjuvant, cytokine or
lymphokine. In particular, adjuvants, cytokines and
lymphokines have significant effects in enhancing the

20 immune response to subunit and peptide antigens in
immunogenic compositions. Their stimulatory activity
is also beneficial to the development of antigen-
specific immune responses directed against piotein
antigens. For a wvariety of antigens that regquire

25 strong mucosal responses, high serum titers, induction
of CTL and vigorous cellular responses, adjuvant and
cytokine/lymphokine combinations provide stimuli that
are not provided by most antigen preparations.

Numerous studies have evaluated different

30 adjuvant formulations in animal models, but alum
(aluminum hydroxide or aluminum phosphate) is currently
the only adjuvant licensed for widespread use in
humans. Another adjuvant is Stimulon™ QS-21 (QS-21)
(Antigenics Inc., Framingham, MA (2)). One group of

35 adjuvants, stable emulsions, consisting of various
water-in-oil or oil-in-water combinations, has received




whi ch are described in United States Patent Nunber 6,113,918, for exanple
at colum 2, line 14-colum 3, line 38, which is hereby incorporated by
reference (3). AGPs have an am noal kyl (aglycon) groupn\ghw 2005 20
gl ycosi di caIO[B)/ l'i nked to a 2-deoxy-2-am no-a-D- gl ucopyranose (gl ucosan ne)
to formtWOWEETE structure. Further substituents inclREFEPHE 3
phosphoryl ation of the 4 or 6 carbon on the glucosam ne ring and three
3- al kanoyl oxyal kanoyl residues. 25 One such AGP is the conmpound desi gnat ed
529 (whose full chem cal nane is 2-[(R)-3-
Tet radecanoyl oxyt et radecanoyl am no] et Ryt 2- Deoxy- 4- O
phosphono- 3- O [ (R) - 3-t et radecanoyoxyt et r adecanoyl | - 2-
((R) -3-tetradecanoyoxyt et radecanoyl am no] - p- D 30 gl ucopyranosi de), which is
produced by Corixa (Hamilton, MI). Corixa also has fornulated a
met abol i zableonsjiderahlaasereritgionfari bheihi mmungpotepbidtiral with 529,
results in tdusfiernat rReséffornfiflaltibhs edessrd Niyoondidesognat ]?d 529 SE.h The
stabilized 3N cb, g RE QUG Pdsr LT dbgat & of 529 with 0 5
MAY 2005 WO Q /i%g‘ 77 P%Iﬁ%%ggﬁg’ 4%l % aqu’él ene ol . % ce{jo " and
phosphat i dyl*hafo@cke toTREADI F7% Andi 8PROYE ARGiPers &% %Néﬁ L8 ik
mi cr ol ui di Zeecgdahsi obne Emdls iadduvennt &k ninaprpkesel Featndugh ot her
gténcent Irat Id %wabhmﬁ%ﬁw& cie!m{m_QQCImirnaztat:.;e1 ol'ilexweﬁéﬂmﬁas bel ow. 329
resulte ro t ng F‘_qgnnlstere
subcut aneousﬂ elq%tloﬁ%g&%/ cgeg_‘rtQSwi s?%‘éﬁéﬁgﬁ% c%. 9‘%g‘s"t_ a 1PI 78d emul si on
cont ai ni ng tife F2ARLlEsneHetic ey MYGPPAGRT 829 Ra®2¥BIGRLERF generat ed for
conpar ati ve qunceescdn Spbug fitesld yypesubt LAdhwemssi hranbeeti on With a
cyst gione- del #{jR@dt39n 30t HCasHI at@ES L PP €addch), YEtandbnanidguiaci d H'V
peptide T1SRIOMNGAhubYLLENdACKS FIRErGYSL5L MadeiR I Eanulomatous
lesions. Therefore, other compounds and formulations
are being investigated as potential adjuvants.
One group of such compounds are the
15 aminoalkyl glucosamine phosphate compounds (AGPs),
which are described in United States Patent Number
6,113,918, for example at column 2, line 14-column 3,
line 38, which is hereby incorporated by reference (3).
AGPs have an aminocalkyl (aglycon) group which is
20 glycosidically linked to a 2~deoxy-2-amino-a-D-~
glucopyranose (glucosamine) to form the basic
structure. Further substituents include the
phosphorylation of the 4 or 6 carbon on the glucosamine
ring and three 3-alkanoyloxyalkanoyl residues.
25 One such AGP is the compound designated 529
(whose full chemical name is 2-[(R)-~3-
Tetradecanoyloxytetradecanoylamino]ethyl 2-Deoxy-4-0-
phosphono~3-0-[ (R) -3-tetradecanoyoxytetradecanoyl)-~-2-
[(R)-3-tetradecanoyoxytetradecanoylamino] ~f-D~
" 30 glucopyranoside), which is produced by Corixa
(Hamilton, MT).
Corixa also has formulated a metabolizable
oil-in-water formulation which, when combined with 529,
results in the formation of a stabilized emulsion
35 designated 529 SE. The stabilized emulsion is
generated through microfluidization of 529 with



at am no acid nunber 17 of the 40 am no acid peptide 15 (+Cys)), or with
A(31-42 (an internal, 42 amno acid fragnent of APP), each fornmulated with
t he conbi nation of adjuvants 529 SE and GW CSF, result [ 5

di scernabl e inflammation, redness, swelling or induration. 20 Also within
t he scopewofo2B8rs | nvention are derivatives and anal oPETASIBEM3and ot her
AGPs. Such conpounds include, but are, not limted to the conpounds
described in United States Patent Nunber 6,113,918 (3). The incorporation
of cytokines and 25 | ynphoki nes into inmmunogeni c conpositions has shown
prom se for the expansion and enhanceffent of the potential of inmunogenic
conpositions (4). The cytokine interleukin-12 (I1L-12) has been
denonstrated to evoke and enhance cell nediated inmunity, through a 30
shift in T helper cell subset expansion towards a Thl cytokine profile
(i.e., to | gemadebel ail, igltdaroipend rhosehatidyl7rholine; c&her econbi nant
rmr}nfa ||(-4;|-%\ﬁ&%ntbfgﬂmﬁi‘éhﬂbﬂ d seahenpeqialitly dﬁ;&amedaiibd une response
profile C t )40 enting

Gl 5, “pr  nRAr e in PR Saths B Lot TP SR ot a0
- 9 nonocyt F‘XF/nglﬁngr“P’tyé’ﬁ ugpdieftedeadrdbeAddRt FB%  of THL cells
from fai ve 'I'aam@lrlim.enﬁ’soid%&;!w-on of IL-12 or the ability to respond to it
has been shovvn to be s529ide GAlsulRelthen Oy Al GNan?t grodective THI-1i ke 5

responses, lgg)éagmﬁol%y P ARTRLD Col d SioTRnolP) AIEKAD! Y

Lei shmani asi S as en anC| n I Mmune response

to an anti g&fEnPE S‘ﬁh??]dfféﬁt@rb%f’%rl lﬁnmlllﬁgd(g‘)mjtﬂl% om a cancer
cell (10). cbmtadhfingt Shefsdne tPmpppenesli dinad withohtir §29 paast 10 by

i nt enber on- gageR gehadalced ik HWompakheivd huk RS spééisicd1llysr f eron- gama
is critical J&yéuEgﬁebﬂgLgﬁﬁéﬁlzation with a cysteine-deleted 39

amino acid version (-Cys) of a 40 amino acid HIV

peptide T1SP1LOMN(A) (which lacks the cysteine residue

at amino acid number 17 of the 40 amino’'acid peptide

15 (+Cys)), or with ABl-42 (an internal, 42 amino acid
fragment of APP), each formulated with the combination
of adjuvants 529 SE and GM-CSF, resulted in no
discernable inflammation, redness, swelling or
induration. _

20 Also within the scope of this invention are
derivatives and analogs of 529 and other AGPs. Such
compounds include, but are not limited to the compounds
described in United States Patent Number 6,113,918 (3).

The incorporation of cytokines and

25 lymphokines into immunogenic compositions has shown
promise for the expansion and enhancement of the
potential of immunogenic compositions (4). The
cytokine interleukin-12 (IL-12) has been demonstrated
to evoke and enhance cell mediated immunity, through a

30 shift in T helper cell subset expansion towards a Thl
cytokine profile (i.e., to IgG2 subclass in the mouse
model) (5~7). In mice, recombinant murine IL-12 has
been shown to enhance a Thl dominated immune response
profile (4). |

35 IL-12 is produced by a variety of antigen-
presenting cells, principally macrophages and



of Ig&a anti bodies to T-dependent protein antigens (11) and 1g&3
responses to T-independent antigens (12). [1L-12, originally called natural
killer Cell 15 stimulatory factor, is a heterodineric cygkjagesfsl3). The
expression and isolation of IL-12 protein in reconbinant host cells is
descri bedWO28337 i shed |nternational Patent Applicati RCTBIOENES5147 (14).
Anot her cytokine that holds potential promse 20 as an adjuvant is Gw CSF.
GWCSF is a particular type of colony stinulating factor (CSF). The CSFs
are a famly of |ynphokines that induce progenitor cells found in the
bone marrow to differentiate into spefific types of mature blood cells. As
described in U S. 25 Patent Nunber 5,078,996 (15), which is hereby
incorporated by reference, GWCSF activates macrophages or precursor
nmonoctyes to nediate non-specific tunoricidal activity. The nucleotide
sequence enciiafyteshe Rtnth RESEcgdnelementdan tdesdnilbetiqus). A 30

pl asmi d conte# mmgceh/t%&ﬁ)mm Theanlks( ansfedudtdoni BEOrE-1x0l a and has

been deposi tcgp el agg%é%rf%nggge %%é‘fae@l lhgg,kcgg BALTCO), 10801

cession Nunmber

Uni versity Iev r

39900. As de‘?girﬁiﬁ’é‘g th the S‘a?f"e&ﬁnﬁér petective FH3-43%8$  which is
hereb§ |ncormmm995byf0¥e¢:mi@e dundn@\pOSEs igute infechiews been i nserted
into 5 MAYnc#02io¥eb iy / BéilahmarEhisWS0148 45 9%4s we1hO asaeﬁﬁaﬁélﬁpr ession

Bur't ﬂ’e?nﬁr”é’ LR G M R AL
her eby i ncor‘}ﬁﬁh‘é’ﬁéﬂ"ﬁy ?‘é’f%‘?jéﬁb@r YipRa S%hlfé‘hcfé@ &nEBBF Y ‘GJG,CSF havi ng
gl ycosyl at i dit03i-t eShecabtfagta\af IfepdsatedmediadtadhdnAT&Eyembart Accessi on

Nunbeo 6723by iGWecEbrbasylaa prdantel Oby R BH1AE aRROEREL gBY ECUl €S 0N
anti gen presgihigng EﬁLLﬁf&%&&aei‘QaQ?&;éﬂ%‘% LREPPRSES {hS) . and to

affect I g secreti
9 é-xgsga antibodles to T-dependent protein antigens

(11l) and IgG3 responses to T-independent antigens (12).
IL-12, originally called natural killer cell

15 stimulatory factor, is a heterodimeric cytokine (13).
The expression and isolation of IL-12 protein in
recombinant host cells is described in published
International Patent Application WO 90/05147 (14).

Another cytokine that holds potential promise

20 as an adjuvant is GM-CSF. GM-CSF is a particular type
of colony stimulating factor (CSF). The CSFs are a
family of lymphokines that induce progenitor cells
found in the bone marrow to differentiate into specific
types of mature blood cells. As described in U.S.

25 Patent Number 5,078,996 (15), which is hereby
incorporated by reference, GM-CSF activates macrophages
or precursor monoctves to mediate non-specific
tumoricidal activity. The nucleotide sequence encoding
.the human GM-CSF gene has been described (15). A

30 plasmid containing GM-CSF cDNA has been transformed
into E. coli and has been deposited with the American
Type Culture Collection (ATCC), 10801 University
Boulevard, Manassas, VA 20110-2209, under Accession
Number 39900. As described in U.S. Patent Number

35 5,229,496 (16), which is hereby incorporated by
reference, the GM-CSF gene has also been inserted into



10 sort-purified murine B cells (19). G CSF has al so been described as an
adj uvant for inmunogenic conpositions (20). O her cytokines or |ynphokines
have been shown to have inmmune nodul ating activity, in@Seandgs 15 but not
limted to, the interleukins 1-al pha, 1-beta, 2, 4, 5, 6, 7, 8, 10, 13, 14,
15, 16, 1womds1I18, the interferons-al pha, beta and gam¢d/USGI4P3| ocyt e
colony stinulating factor, and the tunor necrosis factors alpha and beta.
20 O concern related to the system c admnistration of any cytokine or

| ynphoki ne are the biological consequences associated with cytokine or

| ynphoki ne activity. Additionally, €y%ki ne or |ynphokine effects related
to the devel opnent of 25 antigen-specific imune responses shoul d ; be
enhanced if 1ocal concentrations of cytokine or |ynphokine are

mai nt ai ned. The conbi nati ons of 3-0O deacyl ated nonophosphoryl lipid A or
nonophosphorg lydaisgi éxpression 3la@wi@Sandrddposizedawd thethe sVEGQat ed;
enhancenent xﬁidé&arabeusswmmﬁnﬂeqsrs@aw P e i ral sagbserved (21). The

i nvention deécrl q_kr%(d%mgggg ‘g}ﬁh ghar,s uvaﬁtg’h §i‘§‘§”b' nati on of

an anti gen, Sel ec e i Ne or oki he ' at e: second 35

adj uvant , arHA(’B’rPBVeFEF%’Eﬂ’?F%?"abB’t EBF%"?FHeab@i PE'&bPEqbe’FPMY 2005 WO
02/ 38577 PClérds@ing6eM3CSF Havienulgdyonyyldthicon itee rempued oms pecific for

thte ant i gem&go%ifeaawseﬂ tH R | ug§a§ &@&@&% fn%bbactmspn in the
an |gen| C conposition IS |nven e e.s or
?I‘ O%?ﬁroa%s bl? si’xgwx% el ns pre FF g}:o‘?

pol ypepti des derived E ragnents of any
of . the fol |wewgtlessaecmﬂm PrEEePEing cﬁi'diﬂykn@f'moF?g%‘m&ﬂ%t i des, or
ot her macr onmnemisl FBsponpenec(ls)., Asdusedafisat ITg aecretion in

10 sort-purified murine B cells (19). GM-CSF has also
been described as an adjuvant for immunogenic
compositions (20).

Other cytokines or lymphokines have been
shown to have immune modulating activity, including,

15 but not limited to, the interleukins l-alpha, l-beta,
2, 4, 5, 6, 7, 8, 10, 13, 14, 15, 16, 17 and 18, the
interferons-alpha, beta and gamma, granulocyte colony
stimulating factor, and the tumor necrosias factors
alpha and beta.

20 Of concern related to the systemic
administration of any cytokine or lymphokine are the
biological consequences associated with cytokine or
lymphokine activity. Additionally, cytokine or
lymphokine effects related to the development of

25 antigen-specific immune responses should be enhanced if
local concentrations of cytokine or lymphokine are
maintained.

The combinations of 3-0O-deacylated
monophosphoryl lipid A or monophosphoryl l1lipid A with

30 GM~CSF or IL-12 have been evaluated; enhancement of
various immune response parameters was observed (21).

The invention described herein demonstrates
that, through the combination of an antigen, selected
cytokine or lymphokine adjuvant, and the second

35 adjuvant, an AGP (preferably in a stable metabolizable
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than a peptide, but does not constitute a full-length
protein. Such peptides, polypeptides or proteins may
be conjugated to an unrelated protein, such as tetanus
toxoid or diphtheria toxoid. As used herein, a
“fragment” comp;ises a portion,‘but less than all of a
saccharide, protein, poly- or oligonucleotide, or other
macromolecular components. In the case of HIV, the
antigenic compositions of this invention further
comprise full-length HIV proteins.

The invention is first exemplified in a model
system using peptide antigens derived from HIV. These
peptides are described in or derived from U.S. Patent
Numbers 5,013,548 (22) and 5,019,387 (23), which are
hereby ingorporated by reference and are now
summarized. These peptides comprise amino acid
sequences which correspond to a region of the HIV
envelope protein against which neutralizing antibodies
and T cell responses are produced. .

HIV is a human retrovirus which is the
causative agent of acquired immunodeficiency syndrome
(AIDS). HIV infects T lymphocytes of the immune system
by attaching its external envelope glycoprotein to the
CD4 (T4) molecule on the surface of T lymphocytes, thus
using the CD4 (T4) molecule as a receptor to enter and
infect T cells. Attempts to induce a protective immune

an



reconbi nant bacterial vectors that express antigenic epitopes fromH YV
(24), reconbi nant adenovirus (25) or vaccinia virus vectors (26), DNA
i mruni zation (27), and 10 synthetic peptides that cont a'Prs MAY i2008s T and B
cell epitopes of HV (28). The H V external envel ope gl'ycoprotein gpl20
has been WRMMBHD be capabl e of inducing neutralizing RETUSHBEEHPHs i n man.
The reconbi nant protein PBl, which 15 encodes approximately one-third of
the entire gpl20 nol ecule, has been shown to include the part of the
envel ope protein that induces the formation of neutralizing antibodies.
However, studies in chinpanzees dendistrated that neither intact gpl20 or
20 PBl1 is able to induce the production of high titers of neutralizing
anti bodi es. Short peptides were synthesized by conventional nethods which
correspond to antigenic determ nants of gpl20 and gener ate an anti body
response 25 RRFFCRSE gp&?@fkmaﬁ”n@éf’rapf-?%t%% shxoyghand i nduce T- hel per
and CTL respondmd zagabashatd dasn’ met wieh Seddy [1dpiitda sGeddws C4/ V3
mul tiepitopeg EQ-' gkngpé}[o\ééhegeggbd %gg qnngﬁli(@ (+Cys), and a
%‘h

cyst ei ne- del et var| ant heSe  pept] des i nclude Th,

TCTL and Baé’plat 558t Boitd ‘?ﬁ? |ﬁﬁu€ FESPERRPCHVE nterfere with
CD4 bPndi ng.sthasecwufpy, the developmant ichat these C4/V3 HV
pepti des ar eonfpoditibig. CAKEAAIAG1066 hGéEnd Hbtehuabeal andmune 35 responses

when adm ni r é@% These pepti des
~contain epi tsltoe%(rgs g/% e‘/ﬂalch Lébggl\%%mzo% %&T%%%g% 46943 that have
previ ousl y OPREWATPD HXOKE 4Py Feqpmrant adengNdEes| (2}Hot9¥ ni ce and
humans, and vaccdonaavhsupoteetaxsp(RAti poA Mewmundizazioy (7 )er mndant and a

site1ohi ch gynthetic peptides that contain various T and B cell
epitopes of HIV (28).
The HIV external envelopé glycoprotein.gplzo
has been shown to be capable of inducing neutralizing
antibodies in man. The recombinant protein PB1l, which

15 encodes approximately one-third of the entire gpl20
molecule, has been shown to include the part of the
envelope protein that induces the formation of
neutralizing antibodies. However, studies in
chimpanzees demonstrated that neither intact gpl20 or

20 PBl is able to induce the production of high titers of
neutralizing antibodies.

Short peptides were synthesized by
conventional methods which correspond to antigenic
determinants of gpl20 and generate an antibody response

25 against gpl20 that neutralize the virus and induce T-
helper and CTL responses against the virus.

One such peptide is the C4/V3 multiepitope-
containing HIV-1ly, peptide designated
T1SP10MN(A) (+Cys), and a cysteine-deleted variant

30 T1SP10MN(A) (-Cys). These peptides include Th, T¢mn and
B epitopes, but do not induce antibodies which
interfere with CD4 binding. Previously, it has been
demonstrated that these C4/V3 HIV peptides are
promising candidates for the induction of immune

35 responses when administered with CFA, or CFA-like
adjuvants (29-34). These peptides contain epitopes



i s recogni zed by CD8+ CTL in both Balb/c mce and 5 @w g@ﬁt are HLA
B7+. The 39 amno acid peptide has recently denmpnstr b

i MmunolEH288Yy and safety in H V-infected patient sSP¢PBJI4643S5p1 OMN( A) (+Cys)
has the follow ng sequence of 40 amno acids: 10 Lys An Ile Ile Asn Met
Trp Gn Au Val Gy Lys Ala Met Tyr Ala Cys Thr Arg Pro Asn Tyr Asn Lys
Arg Lys Arg Ile Hs lIle Ay Pro dy Arg Ala Phe Tyr Thr Thr Lys (31) (SEQ
ID NO 1). T1SP10OMN(A) (-Cys) has 'béén'synt hesi zed 15 wi thout the cysteine
at position 17 and has the follow ng sequence of 39 am no acids: Lys Gn
Ile Ile Asn Met Trp Gn GQu Val Gy Lys Ala Met Tyr Ala Thr Arg Pro Asn
Tyr Asn Arg. Lys_Ar e Hs Ile GI r he Tyr Thr Thr
Lys (SEQL‘?'/ "23’%N5§ v ufs:"yc;}?’se El?lheowrnem dﬁ‘éoles ‘%i){\a%gdcgbfm de of the
functi ona?esmmseﬁesnrmgmif@daﬁs} hymang), | and Gy gantagngebeth Ot her HIV

pepti des 4 rprimedpaduseutatildrdngf detdxeniviant| agdrrorsi tar ehdlelscri bed in U S.

Pat ent Nuf@exrec%énézﬁlb ‘E)ne(ﬁé)rr. th,otaahsms/&\luam a5d932 218 (36), US.

Patent Nunbe e (38) U. S.
Patsgnt NUfDe tggg icich 1(3)\3 7+' ?‘i‘gh Egnpg %B%?ﬁ pI i cation
Nurber 67’&9‘?4‘7‘13’(%‘)‘“%‘19 b°PBt’éﬂ‘l“”H€ﬁﬁé? '65’(?2’4" %Set‘ﬂl‘}“ which are 30
al so i ncoiporimfedtbd patimntmcd28)N 28 anmi no aci d pepti de conjugate

desi gnat ed STllpl-ifs#ﬁomi@muagd) Helie thenFoyRSwLmp Reigabhicof a 16 anino
aC| d SIV ehi¥69adidle) per peptide designated ST-1, conjugated to a 12

no aci I nm i
de gnat eIdYspf\l{C gﬁ fe‘l’rf%‘ %’%fpcegﬁlpﬁlgﬂ%q?‘nvg%%@n;’ﬁlzgﬂé tfc‘:]:isG(a)l 5 MAY 2005
WO 02/ 381Tvx PER/ 93591?'13]’695431 ProjAsy P depated R Lye AYPt §'1¢ n Slv
mac- i nf echid YRNME1A*Pdo Gly Arg Ala Phe Tyr Thr Thr Lys (31)
(SEQ ID NO:1).
T1SP1OMN(A) (-Cys) has been synthesized
15 without the cysteine at position 17 and has the
following sequence of 39 amino acids:
Lys Gln Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala Met
Tyr Ala Thr Arg Pro Asn Tyr Asn Lys Arg Lys Arg Ile His
Ile Gly Pro Gly Arg Ala Phe Tyr Thr Thr Lys (SEQ ID
20 NO:2).

This cysteine residue is located outside of
the functional epitopes recognized by Th cells, CTL or
B cells. Other HIV peptides from various regions of
the viral genome are described in U.S8. Patent Number
25 5,861,243 (35), U.S. Patent Number 5,932,218 (36), U.S.
Patent Number 5,939,074 (37), U.S. Patent Number
5,993,819 (38), U.S. Patent Number 6,037,135 (39),
Published European Patent Application Number 671,947
(40), and U.S. Patent Number 6,024,965 (41), which are
30 also incorporated by reference.
A 28 amino acid peptide conjugate designated
ST1/pllC is also used. The conjugate consists of a 16
amino acid SIV env-derived T-helper peptide designated
8T-1, conjugated to a 12 aminc acid SIV mac 251 Gag
35 peptide (amino acids 179-190 of Gag) designated pllC
(42) . The pllC peptide in tetrameric form has



rhesus nonkeys (43). The STl -pllC peptide conjugate has the foll ow ng
am no acid sequence: Arg @n lle lle Asn Thr Trp Hs Lys Val Gy 5 Lys Asn
Val Tyr Leu Au Gy Cys Thr Pro Tyr Asp Ile Asn A n MetQbeway @189 | D NO 3);
A 39 am no acid peptide conjugate designated C4-V389.6P (44) is also used.
The C4 reyOd2/3877t hi s peptide conjugate (16 am no aci OI/Gse1/4643 ved from
the fourth 10 constant region of the H V-1 envel ope protein and represents
a universal T-hel per epitope. The V3 portion of the peptide (23 am no
acids) is derived from the third hypervariable region of the H V-1
envel ope protein and represents a €ri4i-cal neutralizing 15 determ nant.
The C4-V389.5P conjugate has the following amno acid sequence: Lys G n
Ile Ile Asn Met Trp A n GQu Val Gy Lys Ala Met Tyr Ala Thr Arg Pro Asn
Asn Asn Thr Arg Gu Arg Leu Ser Ile Ay Pro Gy Arg 20 Ala Phe Tyr Al a
Arg Arg (SEQerdnsCrayed TEEL Hiotiyttygén STV mer-dnfiectednMampaisqiept i de,
pfptlde ?r_ ffm%nhoaﬁéyyeggli)r.omggl dwl%%%ﬂh&c}m Et"ﬁg@?&éﬂ be at _
gl ycoprotein su a e L O . Alternatively, e protein
may be a pp%) se%neegggg%‘gﬂbﬂ/ ag'%'é‘r? a‘gggsgg%ueg%cge,' pol, vif, rev, vpr, tat,
nef or env. Peptides ¥e9i%Ht Frofleudar PantRmmdliig Lysc¥al F3¥ at | east one
antigéni c determ nantys exsd opQ) Ty LeastlsiGlyaCyso Taei HeoiTyx30 | ength. The
i mmune response to anabl Ve e dr@1MPMeLCLaE N & B 69Yal ently |inking
(conjugatin he ept | to har maceut i cal 1.y accepjab carrier
mol ecul e. E)%’2a3 Ié’é‘ig? %ﬁ?‘fa‘bﬁpet%%r Ff’g?“ﬁ?)‘feec%sﬁ‘_’f%ﬂgnggu *tS8t anus t oxoi d,
di pht heri a t®4&di 48 RE§PGHELD 5 ThHRYCoveTveR (BF Fiip7PPRFLE®01/ 46943 - 15
| i npet haencyanigatanl6tdeing aatiidae sis odexiyehdirom the fourth
10 constant region of the HIV-1 envelope protein and
represents a universal T-helper epitope. The V3
portion of the peptide (23 amino acids) is derived from
the third hypervariable region of the HIV-1 envelope
protein and represents a critical neutralizing
15 determinant. The C4-V34y.sp conjugate has the following
amino acid sequence:
Lys Gln Ile Ile Asn Met Trp Gln Glu Val Gly
Lys Ala Met Tyr Ala Thr Arg Pro Asn Asn Asn
Thr Arg Glu Arg Leu Ser Ile Gly Pro Gly Arg

20 Ala Phe Tyr Ala Arg Arg (SEQ ID NO:4).

The HIV antigen may be a protein,
polypeptide, peptide or fragment derived from said
protein. The protein may be a glycoprotein such as

25 gp4l, gpl20 or gpl60. Alternatively, the protein may
be a protein encoded by such genes as gag, pol, vif,
rev, vpr, tat, nef or env. Peptides derived from such
proteins will contain at least one antigenic
determinant (epitope) at least six amino acids in

30 length.

The immune response to an HIV peptide may be
enhanced by covalently linking (conjugating) the
peptide to a pharmaceutically acceptable carrier
molecule. Examples of suitable carrier molecules

35 include tetanus toxoid, diphtheria toxold, keyhole



T cell epitopes of the H'V gpl20 glycoprotein. It is currently felt that a
successful strategy for inmmunization against HV will need to 5 elicit
mucosal immunity to H'V, as well as a good CTL respons?,slwz[@ecent
marine study using the T1SP1OMN(A) nulti-epitope peptide, d nmucosal
adj uvant , Whe#3817a toxin, it was shown that intranasal PCEEUSIH/ZEH3 on | nduced
neutralizing serumI|lgGl anti bodies 10 (45). A subsequent study al so using
H V-V3 | oop peptides denonstrated the induction of mucosally synthesized
| gA anti body and strong cell nediated responses, including
peptide-specific CIL (46). The funeti®nal role of high titers of systemc
and 15 neutralizing antibodies in the prevention of, or stabilization of
H V-infected individuals is unknown, although high titers of
virus-specific antibody are believed to be inportant in preventing viral
spread. |n alpmpéterhasshoeyboinnand atfherhpephidas i coxremspoddingatd e

Oi | -i n-wat er regall 511 topebObFUL R fividiaBo §OPEshItLeiad, Which is then

m xed with the cytokines, IL-12 or F..The data pr nt ed bel ow
denonstrate that ther]%oj_‘ iﬁ‘éﬁ%’?\tlﬁe%gg Bpﬁs ﬁ\ﬁ‘tﬁ—a%rsgégl ts in high
titers of H ¥EFRERPalfor Agmenizatinn iagadras HIVevdld ©ee8i kati on of 529 SE
and G\t CSF i atiicits mitiogalt iiveusity tcaHIVgeasspell fds a goodntTbodi es,
uni zod f S ae- 258, aitededy AR Stutd hithd Ml coloMA) (- Oys)
i nmuni ze : nization of m.ce w e. -Cys
pept i de-f or rr'g a 12%%@5#%%}'3%9‘2%%?%9?85#&30 ?‘h‘%&é’ﬁ"_’gsg rong cel | ul ar

i mrune r espoRdiuvant.debelaractexin, dthwascghewn ithat dpsepnpeakel | ul ar
proliferati obmsutizadone indaced tisutitlalizéngf se€yimkigeas anesb¥iés as t he

i nducig on of (pepli desR8ebhbit Fludie3ABBSESing HRV-AF3 166pUl LS were seen

when mce were | nized wth the 35 1-42 pepiide fr APP wi th 529 SE
and Qv CoF. BoREdGRP f'éﬁ‘@n%fﬁ"z‘?‘gﬁﬁ {BREF TR SbaETosatgy

synthesized IgA antibody and strong cell mediated
responses, including peptide-specific CTL (46). The
functional role of high titers of systemic and

15 neutralizing antibodies in the prevention of, or
stabilization of HIV-infected individuals is unknown,
although high titers of virus-specific antibody are
believed to be important in preventing viral spread.

In a preferred embodiment of the invention, a

20 stable oil-in-water emulsion is formulated which
contains 529, which is then mixed with the cytokines
IL-12 or GM-CSF. The data presented below demonstrate
that the combination of 529 plus GM-CSF results in high
titers of HIV-neutralizing serum antibodies. The

25 combination of 529 SE and GM-CSF induces high titers of
antigen-specific IgG antibodies, including both IgG1l
and IgG2a subclasses, in the vaginal vault of immunized
female mice. Immunization of mice with the T1SP1OMN(A)
(-Cys) peptide formulated with 529 SE and GM-CSF

30 induced a strong cellular immune response as determined
by enhanced antigen specific cellular proliferation and
secretion into culture of cytokines, as well as the
induction of peptide-specific CTL responses. Similar
results were seen when mice were immunized with the

35 AB1-42 peptide from APP with 529 SE and GM-CSF.



General ly, the antigen/adjuvant formulation of 529 or 529 SE conbined with
GVt CSF or IL-12 and a protein or peptide of choice induces high titers of
antigen-specific and virus neutralizing antibody, a 5 s@@uaygpmt shift in
the 1gG subclass ratio to a greater proportion of conplenent-fixing 1gG
anti bodi e¥WO 3177 avor of 1gQ&a in mce), elevated produRtli/ggred43 cyt oki nes
and cellular proliferation from nononuclear cells in response to antigen
stimulation in vitro. 10 These properties were not observed with
formulations of antigen and SE in the absence of 529, either with or

w thout GWCSF or |L-12. The fornul ati®ns of this invention also induce
good cel lul ar responses as determ ned through induction of CTL. 15 A
benefit of 529 SE is that the formul ation does not induce granul omat ous
accunul ation and inflammtion at the site of injection; such injection
site reactions are typeoerayly ndileeantigentadiuwvarmdi [foamulatien n- wat er

R RTI Foes O v P AR e A

aam ni stratl (6] e e - . al one, Or
with 529 SE %%"%%“ﬂ?fz??s‘f9@5&%@“@?&9%&%‘%{3 ttﬁ_’}@?rgxﬁ riment (Table 1
bel ow), Bal bARtigen-gpeeifimand stixishsephneblaing intibedE, HV pepti de
T1SP1OMN( A) (sigpsfichornshifedimitie 398 Shbeckdscitatdo gepai de-specific serum

1 gG titers afidftedNpbtop¥PridSF ddienthe-f BEnANYd AFeansaDed ass titers
were also etdci ed. 'IJ of a_second. ad 30_ei t her Gwvt CSF

vVan
or IL-12, bobs e(?vt°ﬁe°?§é€%lf;’?ﬂ% c8 e elgvated Ipzlf “t%ﬁébflgfﬁ subcl ass
titers. The akakings- spd sellylan noddferatierfirammongsyciearr; the
addi ti on of cddWsCSn dbsdpomse bow sintilyenl gtdmubaticdmsian viikes. | n anot her
experipment , ffedh FRABHECIOE werd MU LbRBRYed &bt alede ioRAINIE Y, the
abi Lty of  SHll G8h' 8" LOMHE G8.JeTINTLE 6" (320 REen 00y 070 SE 0 5 MY
without GM-CSF or IL-12. The formulations of this '
invention also induce good cellular responses as
determined through induction of CTL.
15 A benefit of 529 SE is that the formulation
does not induce granulomatous accumulation and

inflammation at the site of injection; such injection
site reactions are typically induced by water-in-oil or
oil-in-water adjuvant formulatiomns.

20 An experiment was conducted to compare the
administration of the HIV peptide T1SP1OMN(A) (-Cys)
with 529 SE alone, or with 529 SE plus IL-12, or 529 SE
plus GM-CSF.

In this experiment (Téble 1 below), Balb/c

25 mice immunized subcutaneously with the HIV peptide
T1SP1OMN(A) (-Cys), formulated with 529 SE, elicited
peptide-specific serum IgG titers after only two
injections. The IgGl and IgG2a subclass titers were
also elicited. The inclusion of a second adjuvant,

30 either GM-CSF or IL-12, boosted the IgG total titers,
as well as the IgGl subclass titers. The addition of
IL-12 boosted the IgG2a subclass titer; the addition of
GM~-CSF did not boost the IgG2a subclass titer.

' In another experiment, as a measure of

35 functional cell mediated immunity, the ability of

spleen cells from mice immunized with 529 SE, or 529 SE




WD 02/ 38177 PCT/ US01/ 46943 - 17 plus IL-12, or 529 SE plus Gw CSF,

formul ated together wth the nmulti-epitope peptide TISPIOM\N(A) (-Cys) to
generate H VE-specific CIL responses was assessed. As shown in Table 2,
spleen cells frommce' 5 imunized with any of the acdjgwmyt 008lenonstr at ed
| ow acti wog/issighard target cells that were either unlrdraisoseoar

pul se-labeled with the-irrelevant I11B CITL epitope. H VM\-specific
CTL-nedi ated target cell lysis was markedly enhanced when 529 SE pl us
I L-12 was 10 adm ni stered conpared to 529 SE alone, and still further

enhanced when 529 SE plus GVt CSF was 17adim ni stered (Table 2). In still
anot her experinent, rhesus. nonkeys were imunized with the ST1-pl1l1C or
C4-V389. 6P peptides 15 and |IFA or 529 SE plus GW CSF (groups shown in
Tabl e 15). The results of the anal yses are shown in Table 16-22 and are
now summar i zsidks el lopl82D @Hpiplde EB+OSK atficomuliasellf togedred t o be wel |

tolerated iRy thaemantmépi&@%t 9@ tidé d-mﬁ\b?mmsl(gay&} cadit i njection

site reactiv t| es vveﬁgvnot pec di e ad#uvant | FA. ition, possible
Qvan

& *PEPRLPSR i'CH §2°99°s§ GM CSF were seen

m nor adver 6 erfect S OF tRech
i mredi ately after theﬁﬂ’lﬁmwn |%1Tﬁ?’i&t?orﬁplﬁﬁ? SFilﬁl.fLEO'peMQQie fornul ation
25 coft ai ni nigmundzedswitipaiye off thedadjweart P demichspiated speei fic cel lul ar

| mmune reSpansviRy0BGyia Wik dUtTee 148 On 0 Sdrle/ 04 g? gus_monkeys tested.

Ihe T PH GpeRid Tor e&%é"@te%‘r%}'r&%afsﬁﬁﬁ ST bse i

se I n one of
two Manu- A* (S-IrIpGQF-FPPE r HE s - spRTHIELPs CTEsmediath t@4‘9‘€3893819 pepti de
f or mul at i on lymisawas ngarkddiyamhanpadl whead SponaEapilag peade Wazsna ELI SA

antihody ti tRh3AnkiBrbhéa rdigfardfa £0282608k -a1bnk)2ad@0g8912Nd Serum

neutralizing, antipodyy L& 518921585 s Ve Si-csF was

administered (Table 2).
In still another experiment, rhesus monkeys
were immunized with the ST1-pllC or C4-V3s.¢p peptides
15 and IFA or 529 SE plus GM-CSF (groups shown in Table
15). The results of the analyses are shown in Table
16-22 and are now summarized.
The STl1-pllC peptide formulation itself
seemed to be well tolerated in all the animals tested.
20 However, significant injection site reactivities were
noted with the adjuvant IFA. In addition, possible
minor adverse effects of the adjuvant formulation 529
SE/GM~CSF were seen immediately after the final
immunization. The ST1-pllC peptide formulation
25 containing IFA was capable of inducing a potent plicC-
specific cellular immune response in one of two Mamu-
A*01 positive rhesus monkeys tested. The STi-pliC
peptide formulation containing 529 SE/GM-CSF was also
capable of inducing a p11'c-specific cellular immune
30 response in one of two Mamu-A*0l positive rhesus
monkeys tested.
The C4-V3,.6p peptide formulation containing
IFA was capable of generating peak plasma ELISA
antibody titers in the range of 1:25,600 -~ 1:102,400
35 and serum neutralizing antibody titers against SHIVys. ¢
and SHIVgs.¢p. The C4-V3g9.6p peptide formulation



and SHI V89. 6P. The C4-V389. 6P peptide fornulation 0 5 MAY 2005 WO 02/ 38177
PCT/ US01/ 46943 - 18 containing 529 SE/ GW CSF was capabl e. of generating
peak plasma ELI SA antibody titers in the range of 1:6, 48(3 MAY 2008, 800 and

| ow | evel neutralizing antibody responses to SH V89.6, but not to

SHI V89. 6pwan2@8wen t he smal |l nunber of animals per grougcTdsowdgess it is
difficult to draw concrete conclusions. However, the |evel of the immune
response, both hunoral and cellular, generated by both peptide

formul ati ons containing 529 SE/ GW CSF was qualitatively. |Iower than 10 the
| mmune response seen in the ani nal s-atg wanted with [IFA It nust always be
noted that IFA is not an approved conponent in conpositions for comrerci al
use in humans. in addition, there is sonme limted evidence that the
functional' properties and the phenotype (i.e. 15 cytokine profiles) of the
respondi ng cedrntaimigist 52 SE/GM-aTsiwadepapabhy o deleradihy apéalx or mul ati on
used. In yesael fw:saxaﬁum ti%'%‘rga!x.ﬁ ERO 4h, ‘ﬁ; %nﬁ BLig@te species,

I z 389 613 eptide that had
Egggngoo?rggls |edahg) %ﬁgngl ngl?‘he 3’:3 %5#% gﬁ?d”éﬁ 5933? ?e3| due 9 to

val i ne. The ?%sﬁHIt"&ng' geph ineE &enfif¥rese- desi gnat ed C4(E9V)-V389. 6P, has
the fdl | owi ng sequenceiveystks rsnald hhmabéds nofbinikansGoar Vgtoul Ay Lys

Ala Met Tyr (i) INicALd ELpedSINeYo A3y Z%J%égc%n e fls L oU Ser lle Ay

Pro Ay Arg Phe Tyr Ar Arg S were i mmuni zed
with the 04(*E§“(?)"e\‘738 hépl %md‘% Cei Peﬁ?mﬂﬁ?ead}’a%n’?“’b?r%th t he
conbi nat i on &4 TEJ LuTgry)| %nmt@QFbYSbofmeptpmﬂet formdilatiens t hat the C4
(E9V) -V389.ddataingnyds29heny aMiUsr wher @labitdtiiveafusewbarchay ection in
CO”b|1'Oat I on ﬁ’ﬂé hnﬁ%ﬁesgé@éﬂﬁz g2lainC ':l.LtSE g&h:{xﬁéi@tald}fuvgﬁg@f 'with

pepti de-specific LAG L CiTways Do hoted it SrFa is not an

approved component in compositions for commercial use
in humans. In addition, there is some limited evidence
that the functional properties and the phenotype (i.e.

15 cytokine profiles) of the responding cells might be

different depending on the adjuvant formulation used.
In yet another experiment, animals from a

second primate species, cynomologous macaques, were

immunized with the C4-V3s.6» peptide that had been

20 modified by changing the glutamic acid at amino acid
residue 9 to valine. The resulting peptide conjugate,
designated C4(E9V)-V3g 6, has the following sequence:

Lys Gln Ile Ile Asn Met Trp Gln Val Val Gly
Lys Ala Met Tyr Ala Thr Arg Pro Asn Asn Asn
25 Thr Arg Glu Arg Leu Ser Ile Gly Pro Gly Arg
Ala Phe Tyr Ala Arg Arg (SEQ ID NO:5).
Animals were immunized with the C4(E9V)-V3s5.s»r peptide,
either without adjuvant or with the combination of 529
SE plus GM-CSF.

30 The results indicate that the C4(E9V)-V3s5.¢p
peptide when administered by intramuscular injection in
combination with 529 SE/GM-CSF elicits significantly
higher peptide-specific IgG titers in serum than the
same amount of the C4(E9V)-V34 s peptide administered

35 intranasally without adjuvant (Figures 7-9). The
results from this experiment clearly demonstrate that



sanme amount of the C4 (E9V) -V389.6P peptide adm nistered 35 intranasally
w t hout adjuvant (Figures 7-9). The results fromthis experi ment clearly
denonstrate that 0 5 MAY 2005 WO 02/ 38177 PCT/ US01/ 4694ﬁ5- @n HV
pepti de i nmunogen when adm nistered in conbination wt Me appr opriate
conbi nat | ¥® 3B8173dj uvants i s capable of eliciting systermuUsotwsal
i mmunity. 5 Desirabl e i mmunogeni c conpositions for preventing or treating
di sease characterized by anyloid deposition (a self nolecule) in a
vertebrate host, which contain the adjuvant conbinations of this
I nvention, include those containing-p&#tions of the 10 beta anyloid
precursor protein (APP). This disease is referred to variously as
Al zhei nmer' s di sease, anyl oidosis or anyl oi dogeni c di sease. The B-anyl oid
peptide (also referred to as AP peptide) is an internal, 39-43 amno acid
fragment of FPHIVephide ifnuyooenawbénbgdpimisssiadgiof APP by the (3 and y
séecrgaasi ecnﬁwmuil;hewfﬂk e RERIoPRiRBs Edibiidiow BE Squ/elncgh AISDE Al a
u e Arg n u Va e Phe
AaQu Asp %ﬁ*@: stb Sl cBg10Breibd hentd WBERE et val Gy Gy
Val Val |le iapup ¥EQ I D NO. 6) In sone patients, the arryl oi d deposit takes
the fdrm of an aggr eghesiral® pepundgenar ongsisigiipnsi forhas now been f ound
that admi ni Sﬁfﬁdn@&ngfot%é’éﬁ%g“@i%@aﬂ@péﬁéjﬁadtr@i%& B AN response

agai nst theﬁosﬁ%&%hdﬁmé’m%q“u&e nga ‘pelrctfeq%r% SILOF]Q a vertebrate

host (47) nogeni ¢ CoMpositions o vention include
t he adj uvant“‘t’(ﬁli‘bFﬁabeﬂsttéﬂ ‘tdriﬁ"é’ai“ﬁvéﬁ’f"t’wfpﬂw RE3ItBEPti de, as wel | as
fragnents, (tred¢ipunatinebudy thockef coatabnbneipoiiRipapt bteelaand anti bodi es

to ARopept i dsatdl aff 2808 b Sacul@drY rb¥88nO0fArPP). This disease is

referred to variously as Alzheimer’s disease,
amyloidosis or amyloidogenic disease. The B-amyloid
peptide (also referred to as AP peptide) is an
internal, 39-43 amino acid fragment of APP, which is

15 generated by processing of APP by the B and y secretase
enzymes. The APB1~42 peptide has the following
seqguence:
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His
Gln Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys

20 Gly Ala Ile Ile Gly Leu Met Val Gly Gly Val val Ile Ala
(SEQ ID NO:6).

In some patients, the amyloid deposit takes
the form of an aggregated AP peptide. Surprisingly, it
has now been found that administration of isolated AfS

25 peptide induces an immune response against the ag
peptide component of an amyloid deposit in a vertebrate
host (47). Thus, the immunogenic compositions of this
invention include the adjuvant combinations of this
invention plus AP peptide, as well as fragments,

30 derivatives or modifications of AP peptide and
antibodies to AP peptide or fragments, deri&atives or

modifications thereocf. One such fragment of AP peptide
is the 28 amino acid peptide having the following
segquence (48):

35 Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His



nodi fications thereof. One such fragment of AR peptide is the 28 am no
acid peptide having the following sequence (48): 35 Asp Ala Gu Phe Arg
Hs Asp Ser Ay Tyr Qu Val Hs Hs 05 MAY 2005 WO 02;@&%{& 5’@/ USO1/ 46943
- 20 Gn Lys Leu Val Phe Phe Ala Gu Asp Val Ay Ser SEQ I D

NO 7). O ME0238Hgnents of the A(3 peptide which are ofrPdTivsena®ss i ncl ude,
but are not limted to, amno 5 acids 1-10, 1-7, 1-6, 1-5, 3-7, 1-3 and
1-4, which nay be administered in an unconjugated form or conjugated to
an unrelated protein. A series of studies was conducted with the API-42
pepti de and various adjuvants. A sufma@y-of the 10 results will now be
presented. In a first experinent, Sw ss-Wbster mce inmunized

subcut aneously in the runp with the AOl-42 pepti de generated

pepti de-specific antibody 1gG 1gG and IgQxa titers, denonstrating that
the Al31-42 @upthvie Les VelaPhe Bilee AdanGildabker Nl $diy. Séddhsn dlysof GV CSF to
529 SE and t (eeM\RiD 4:peptide resulted in eI evat ed serum antibody |gG

lgG and IgQRa titers ed to,  re 29 SE,and the ABl-42
peptide (see Tables Qggr@ ﬁ"ﬁ % H‘ é?‘f 86 FRYFRI R nice 20

recei vi ng t hef dasnesti éncbwdgzgmsEap'leusowm%qﬂert@. ahbmated in nore
i nstarfces andeidy a-alogvated 1og,e 1-gyi gkhy ibhamddadi-ui, dwalciiks, recei ving

529 SE al Onebess- qlg_gggrggow) \%l%%nﬁlphétgirtﬁ%’l e>e<§ ri gggu%g@?%arepeat ed

wi th ol der
mont hs), si nfq &= PREELRESE PTMRITe in Tables 3-8 were seen (data not
shown). In a second e%peﬁrmtof Brudd ep\évas erondustedwwithi thmini zed

subcut aneousig Jg paBe1aPatd WhridEs 0dsuddndil! I8 P Frio Vi L
varyi armurnetssuﬂf G%E.&:Snow be pz%sennegm Nt titers iIncreased in a dose
dependent
In a first experiment, Swiss-Webster mice
immunized subcutaneously in the rump with the AB1-42
peptide generated peptide-specific antibody IgG, IgG1l
and IgG2a titers, demonstrating that the Af1-42 peptide
15 is a viable candidate antigen. Addition of GM-CSF to
529 SE and the Af1-42 peptide resulted in elevated
serum antibody IgG, IgGl and IgG2a titers compared to
recipients of 529 SE and the AB1-42 peptide (see Tables
3-8). The serum antibodies from individual mice
20 receiving the combination of 529 SE plus GM-CSF were
elevated in more instances and were elevated more
quickly than individual mice receiving 529 SE alone
(data not shown). When this first experiment was
repeated with older Swiss-Webster mice (6-8 months
25 instead of less than 3 months), similar results to
those in Tables 3-8 were seen (data not shown).
In a second experiment, Swiss-Webster mice
were immunized subcutaneously in the rump with the AB1-
42 peptide and 529 SE, with varying amouhts of GM-CSF.
30 IgG endpoint titers increased in a dose dependent
manner as the amount of GM-CSF increased (from 0.1 to 1
to 10ug) (Table 9). The IgG titers for all
combinations of 529 SE plus GM-CSF were higher than for
groups receiving another adjuvant, QS-21, alone or with
35 GM-CSF. IgGl subclass titers were also increased for



manner as the amount of GWCSF increased (from0.1to 1 to 109) (Table 9).
The 1gGtiters for all conbinations of 529 SE pl us GMCSF wer e ' hi gher
than for groups receiving another adjuvant, QS 21, along YWS[]OE 35

GV CSF. 1gGlL subclass titers were al so |ncreased for O 5 I\/A

02/ 38177 POM20801/ 46943 - 21 the various 529 SE plus QMIOSH/gI%UPS
conpared to a group which received 529 SE plus GMCSF in a first dose and
529 SE alone in a second dose (Table 10). Ig&a subclass titers were al so
i ncreased for the various 529 5 SE plus GM CSF groups conpared to the 529
SE alone group in a dose dependent-nd@hner (Table 11). in a third
experinment, Sw ss-Webster mce were inmunized subcutaneously in the runp
with the A0O1- 42 peptide and 529 SE, with or w thout varying amounts 10 of
GW CSF. 1gG endpoint titers were increased for the various 529 SE plus

GVt CSF gr oupthg 07aipys2529- SE tplus] GY)-CSE| ghoupsh guntpairedatdose dependent
nmanner (ga]E)'&ouib?)»thﬁt bebgﬁieaarEsisll @62§1§ub@:hac.s§r tiint @r sw&eed@%é? he 520
i ncrease Vari red to the

SE al one grgé nd r}%g %E 9E§n§2§n§ s ose Hgﬁbqt%oio#ner 2bl es 13 [ 1gGl]
and 14 [Ig c51'5“:"|‘E‘n"§ FBﬁrY?F%f&é‘Pl ﬁrﬁﬁf‘ea??‘én%’erﬁh@ FFPEEW\%P’E” used whi ch
expre§s a va¥E arltusi GMACSF gimupas amopperdd2fo prles UF290ISEpabdme n (APP) having a

nut ation at gasipya a7azsevuéﬂhd&lnltnﬁa§ﬁb§tt-ﬁé£@ 13y .phenyl al ani ne (49).
This nutation is a330|a h fam,l

L3 |aL A%m?ss ?}e g di sease i n humans.
These transgenic mce e5| gna SHPSBLRBES fri %F 8%i VeTS devel op nmany
of the 25 paars ég‘h@&ﬁ-zﬁ@J $yhgutanebuslyhén nghe suips wath, the rRfiusdi ng AP
deposits, nesg ipupcemlaaMSs:emc‘sn,asotﬂ:ﬂC&O.si@hoﬁl@a mﬁgsm@é an _ani ma],
modelof or - yEm-Qsgel B5E  Sudllci9R5 €1 ebls Ll Se T LA EYPEL) I . PDAPP m ce
vere . various 529 SE plus GM~CSF groups (0.5 to 2 to 5 to
'10ug), although not in a dose dependent manner (Table
12). Both IgGl and IgG2a subclass titers were also
increased for the various 529 SE plus GM-CSF groups
15 compared to the 529 SE alone group, although not in a
dose dependent manner (Tables 13 [IgGl] and 14
[IgG2al).
In a fourth experiment, transgenic mice were
used which express a variant form of the f-amyloid
20 precursor protein (APP) having a mutation at residue
717, with valine substituted by phenylalanine (49).
This mutation is associated with familial Alzheimer’s
digsease in humans. These transgenic mice (designated
PDAPP mice) progressively develop many of the
25 pathological hallmarks of Alzheimer’s disease,
including AP deposits, neuritic plaques and
astrocytosis, and thus serve as an animal model for
human Alzheimer’s disease.
In this fourth experiment, PDAPP mice were

30 immunized subcutaneously with the AB1-42 peptide with
or without various adjuvants and at the dosages shown
in Table A. Specifically, Group 1 mice received the
AB1~42 peptide with MPL™ (Corixa, Hamilton, MT) in
stable emulsion form (SE) as a positive control; Group

35 2 mice received the Afl1-42 peptide with MPIL™ SE plus



30 immuni zed subcutaneously with the Affil-42 peptide with or w thout
various adjuvants and at the dosages shown in Table A Specificall y Group

1 mce received the Al131-42 peptide with MPL=M (Cori xa me?ﬁﬂg in
stable emul sion form (SE) as a positive control; G oup §§ recel ved
the A131-W2083f7de with MPLTM SE plus 0 5 MAY 2005 V\IPCQZUSBB&W;

PCT/ US01/ 46943 - 22 nurine GWCSF;, G oup 3 mce-received the API-42
peptide wth 529 SE plus nmurine GWCSF; G oup 4 mce received PBS as a
negative control. Goups 2 and 3 exhibited a nore rapid increase in
anti-ABI-42 antibody titer 5 values- @& well as a higher peak titer than
Goups 1 or 4. However, the titers in Goups 2 and 3 fell back to the
equivalent titer of Goup .1 positive controls wthin 2-3 nonths (Figure
A). Goups 1, 2 and 3 showed significant |owering of brain AP levels as
measur ed by riiifbl GA-¢Frb@Dup 6 ANde FigesBradta), aB oV ﬁ&B{:liQ'ed bur den

Tabl e D an ?ﬂg” Irgﬁ.g el p Tabl nd Figure E),
\(/vhgn gonparg' t’?lggt&ﬁe& ou eQa"in’l?vée:é%on':fdgyiﬂE> 2 goup czean 3 had a

si gni fi cant "P8d&8t f‘oﬂes’r'?lt’aﬁ COPFEBLr s GEFHRE dapd P hexhibiedu® 1 positive
control s (Fimgureer&pid Tinrseddee iadpnvbrifing paapebbdgst Die©29 SE  and GV CSF

or 11512 apRaakieh 0l st Uedied i fnbbPoart UiPALEM, QaSLNIET, Gfhe anti geni c

conposi tiong of the [ €S 0 I"at e ne fesponse by
i npr ovi ng t%’e Yever %atg’ °§sa§ ‘%‘J’(‘)‘H‘Psr dspofsd tatt Ragk kedi at ed

i mmuni ty af t&e aﬁﬁiﬁ?’sﬁﬁfatqifmropfaﬁrem|ng9d-tw9n~p%w¢1cm conprising a
sel ect ed anwighafnf 263N onthmt hwggﬁrs N) ! u&;zd@@@t e[ mmdjrlg%oq,@dpar asite,

uch as 529 aqueous
or stpnre cograsrerd HARNeR Bitl o d5vele te Festinatbnne,
partllﬁul ar GYFEAF(Tables PZ‘C a@hE?%ﬁ%l@ﬁs épwﬁynﬂmol-@ir%s have been shown
to have burden (Table D and Figure D) and less neuritic
dystrophy (Table E and Figure E), when compared to the
Group 4 negative controls. Groups 2 and 3 had a
significant reduction in astrocytosis compared to the
15 Group 1 positive controls (Figure F).
Thus, the adjuvanting properties of 529 SE
and GM-CSF or IL-12 appear to be synergistic when
formulated together.
The antigenic compositions of the present
20 invention modulate the immune response by improving the
vertebrate host’s antibody response and cell-mediated
immunity after administration of an antigenic
composition comprising a selected antigen from a
pathogenic virus, bacterium fungus or parasite, and an
25 effective adjuvanting amount of AGP such as 529 (in an
aqueous or stable emulsion form) combined with a
cytokine or lymphokine, in particular GM-CSF or IL-12.
Other cytokines or lymphokines have been shown to have
immune modulating activity, including, but not limited
30 to, the interleukins 1-alpha, l-beta, 2, 4, 5, 6, 7, 8,
10, 13, 14, 15, 16, 17 and 18, the interferons-alpha,
beta and gamma, granulocyte colony stimulating factor,
and the tumor necrosis factors alpha and beta.
Agonists of or antagonists to certain
35 cytokines or lymphokines are also within the scope of
this invention. As used herein, the term “agonist”



I mmune nodul ating activity, including, but not limted 30 to, the

I nterl eukins 1-al pha, 1-beta, 2, 4, 5, 6, 7, 8, 10, 13, 14, 15, 16, 17 and
-18, the interferons-al pha, beta and gama, granul ocyt e gapanyest i nul ati ng
factor, and the tunor necrosis factors al pha and beta. Agonists of or

ant agoni sWO ®8813ért ai n 35 cyt oki nes or |ynphoki nes ar e ROTHESOW#GE n t he
scope of this invention. As used herein, the term"agonist" Fr 0 5 MAY
2005 WO 02/ 38177 PCT/ US01/ 46943 - 23 means a nol ecul e that enhances the
activity of, or functions in the sane way as, said cytokines or

| ynphoki nes. An exanpl e of such an ag¥hist is a mmc of said cytokines or
| ynphoki nes. As used herein, the 5 term "antagoni st” neans a nol ecul e t hat
inhibits or prevents the activity of said cytokines or |ynphokines.
Exanpl es of such antagonists are the soluble IL-4 receptor and the sol uble
TNF r ecept ormeams s ddlagndenthathenhangesethecadtderity afij uemnti ng anount”

reans a dosefxﬁfc&ﬂaﬁ;sceﬁbtnatmﬁb Gay ad], U¥ald Scyiaadiieledxher ei o which is
suitable to §|:ﬁ| n s Qe 45€L8 antigen in a
vertebrate h tkin%are ﬁﬁla%ege%glggqﬁo'{&t %e@iﬁnﬁ gen in the
absence of t®e "uf\‘r'é’?"r‘f“k Beﬁo‘h‘bllrm‘eﬁmﬁe p%&t“r’(?lf?l &P"Gb%ag"é“% I | depend
in park upc#ﬁﬂhé‘aagsgomsghtmemm renpietutenchat dmhdbitheothost, as well
as on the nejfekntls adel ateivady OF aadat bﬁoﬁnésg% 1&mpﬁoxpiﬁse.rred

enbodi nent, :égg qggblgaghgﬂ ght%d%ylgggn%% mg %n zeIEZ in the range of

0.1 20 500g/ erre € range is
1- 1009/dose reﬁﬁnﬁ%m énSOEEQ %ﬂ¥¥h¥§a3ﬂ?yr6%?%ﬁ%ﬁﬂed by persons skilled in
the art. The anti geni 8s usejdsirtdionstbé téims ‘effiemttion nmay al so be m xed

Wi th 10 MuncddRiveakikgaanewt &b nfaaiisl HEBbSe 06f GHd IcRBihRt ford £ONVENt i ONal
manner to préﬁ?ﬂ#%nkglESLQPiﬁgA'ﬁﬁﬁain, which is suitable to elicit

an increased immune response to a selected antigen in a

vertebrate host, compared to a host receiving that
selected antigen in the absence of the adjuvant

15 combination. The particular dosage will depend in part
upon the age, weight and medical condition of the host,
as well as on the method of administration and the
antigen. In a preferred embodiment, the combination of
adjuvants will utilize 529 in the range of 0.1-

20 500ug/dose; in a more preferred embodiment, the range
is 1-100ug/dose. Suitable doses are readily determined
by persons skilled in the art. The antigenic
compositions of this invention may also be mixed with
immunologically acceptable diluents or carriers in a

25 conventional manner to prepare injectable ligquid
solutions or suspensions.

The antigenic or immunogenic compositions of
this invention are administered to a human or non-human
vertebrate by a variety of routes, including, but not

30 limited to, intranasal, oral, vaginal, rectal,
parenteral, intradermal, transdermal (see, e.g.,
International application WO 98/20734 (50) which is
hereby incorporated by reference), intramuscular,
intraperitoneal, subcutaneous, intravenous and

35 intraarterial. The amount of the antigen component or
components of the antigenic composition will vary



solutions or suspensions. The antigenic or inmunogeni c conpositions of
this invention are admnistered to a human or non-human vertebrate by a
variety of routes, including, but not 30 limted to, mtgesnmlzmlsoral ,

vagi nal, rectal, parenteral, intradermal, transdernal -
| nt er nat | H9A2/3843pl i cati on WO 98/ 20734 (50) which is helr@mso'l/mm por at ed by
reference), intramuscular, intraperitoneal, subcutaneous, intravenous and

35 intraarterial. The anount of the antigen conponent or conponents of the
antigenic conposition will vary 0 5 MAY 2005 WO 02/ 38177 PCT/ USOL/ 46943 -
24 depending in part upon the identi24 of the antigen, as well as upon

t he age, weight and nedical condition of the host, as well as on the

met hod of administration. Again, suitable doses are readily determ ned by
persons 5 skilled in the art. It is preferable, although not required,
that the antdependimg tlhepsowbipen itde dflentilffyvehitthebansdgen; saered at the

same tine. m:numabonothaw mgmeaﬂasxaa&éaegldmait%nt@@ antigenic
conposi tion gre h%s%o an‘ggivaﬁ?etoenr ned Qﬁogeréonasmi jél ed in the art.

In sone instances, the Fopertrast ot (He co t?®h of adjuvants

may reduce JWﬁé‘-“ﬂrul"l‘b‘é'FE‘B?‘e‘d%%%%‘“ r?é‘@dEGaé?‘th%e‘E?W“@éul‘JXeP@FS?% dosage
regi nén. Theskidiligidndhi the aft adjnrvdst prefetable, Hithoughthon are suitable

for use in andduieRas €hati €HSNRAS ;&hﬁ aﬁapeﬁétémrm%al 8tNg a wide variety
of antigens %c{é@;pa%t?nhgg Y&hd ejl_é/teredpa;:hggem C (':‘{eacr)]r gﬁnl S%a# ncl udi ng

but not |im osSe from VIiruses ScTerT 4 sitic

m cr oor gani I AFefhARR the diesagemarginem fon- ?ﬂﬁrﬂﬁt\ieﬁt‘-%rat es, or from a
cancer cell cmpositionchte dlm amaiddip dayerminsd ¥ ppepbéngles or
pol ypept i desgidianiedednf ERE RFO! €IS sofid YEbLandss, t3dMBALGve any of the
fol I ow ng: %%%&Q&Q&gs O6f the combination of adjuvants may reduce.
the number of doses needed or the time course of the
dosage regimen.
The combinations of adjuvants of this
15 invention are suitable for use in antigenic or
immunogenic compositions containing a wide variety of
antigens from a wide variety of pathogenic
microorganisms, including but not limited to those from
viruses, bacteria, fungi or parasitic microorganisms
20 which infect humans and non-human vertebrates, or from
a cancer cell or tumor cell. The antigen may comprise
peptides or polypeptides derived from proteins, as well
as fragments of any of the following: saccharides,
proteins, poly- or oligonucleotides, cancer or tumor
25 cells, allergens, self molecules (such as amyloid
precursor protein), or other macromolecular components.
In some instances, more than one antigen is included in
the antigenic composition.
Desirable viral immunogenic compositions
30 containing the adjuvant combinations of this invention
include those directed to the prevention and/or
treatment of disease caused by, without limitation,
Human immunodeficiency virus, Simian immunodeficiency
virus, Respiratory syncytial virus, Parainfluenza virus
35 types 1-3, Influenza virus, Herpes simplex virus, Human
cytomegalovirus, Hepatitis A virus, Hepatitis B virus,



proteins, poly- or oligonucleotides, cancer or tunor . 25 cells, allergens,
sel f nol ecul es (such as anyloid precursor protein), or other

macr onol ecul ar conponents. | n sone instances, nore thaf oMY 2085 gen is
included in the antigenic conposition. Desirable viral inmunogenic
conposi t i $s028817¢ont ai ni ng t he adj uvant conbi nati ons ofP¢MIBL/MEMNENE | ON

I ncl ude those directed to the prevention and/or treatnent of disease
caused by, without limtation, Human i mmunodeficiency virus, Siman

I mmunodeficiency virus, Respiratory syncytial virus, Parainfluenza virus
35 types 1-3, influenza virus, Herpes2si+pl ex virus, Human

cytonegal ovirus, Hepatitis A virus, Hepatitis B virus, 0 5 MAY 2005 WO
02/ 38177 PCT/ US01/ 46943 - 25 Hepatitis C virus, Human papil | onmavirus,
poliovirus, rotavirus, caliciviruses, Measles virus, Munps virus, Rubella
Vi rus, adenoRepatsitirmalti edrus; UBymapapapd ldosbehnes, wolisyvirusder pest virus,

Human 5 met aP&@eWﬂ\{isr U%al%i_wnﬂféhrsﬂés@%f@r|M¥1nl'pld”6§¥us, v
rhlnotrachel jrus, cQronavirus,

\Jj T us
par vovi r us, %]cllﬁ d’lfl%'“Phl ﬁ%?’r‘%éﬁéﬂn §|§£€PPu§’e§“s'f SFNE®| eukeni a vi rus,
feline inf ecﬁﬁm%r‘fﬂmﬁtt#@‘iﬂmt adFuA, | BMmaR | ous bursal di sease 10
Vi rus,5 Newc afiét fprtiva@adieul| rasianVpreiansvilkG8acfordrly, tupRégi ne respiratory

and reproducamxf‘o@ew.@msvuﬂ&), Hhlans @i}.—@é' thiHatl LiSugnd various
Encephal itis viruses. Desirab)e aqt% % ni c congo& tions 15
cont ai ni ng t A WFUFETr BBRFYHattond™ Pcfﬁ?‘é 8fPetht? ude those
directed to Yieugasmy&elion lenhenia vdzumenfebingliindgssionssed by, wit hout
limtation, péananiilsusiresd) LBrizae infetbibypahlmaandisaeasypabl e),

Haemopi | us SOATWS nREBYEL | @1 Sl WBLES, TIZ:QekQ"tJ £l QQQSCUE::@QGU”D”' ae,

Stre tOCOCCUS ogenes St rept ococcus a ctl ae, OCOCCUS faecalls
P éﬁ& resblrato and reprodgctEVe syndrome ggru 8,

equlne.arterltls virus and various Encephalitis
viruses.
Desirable bacterial immunogenic compositions

15 containing the adjuvant combinations of this invention
include those directed to the prevention and/or
treatment of disease caused by, without limitation,
Haemophilus influenzae (both typable and nontypable),
Haemophilus somnus, Moraxella catarrhalis,

20 Streptococcus pneumonlae, Streptococcus pyogenes,
Streptococcus agalactiae, Streptococcus faecalis,
Helicobacter pylori, Neisseria meningitidis, Neilsseria
gonorrhoeae, Chlamydia trachomatis, Chlamydia
pPneumoniae, Chlamydia psittaci, Bordetella pertussis,

25 Alloiococcus otiditis, Salmonella typhi, Salmonella
typhimurium, Salmonella choleraesuis, Escherichia coli,
Shigella, Vibrio cholerae, Corymebacterium diphtheriae,
Mycobacterium tuberculosis, Mycobacterium avium-
Mycobacterium intracellulare complex, Proteus

30 mirabilis, Proteus vulgaris, Staphylococcus aureus,
Staphylococcus epidermidis, Clostridium tetani,
Leptospira interrogans, Borrelia burgdorferi,
Pasteurella haemolyfica, Pasteurella multocida,
Actinobacillus pleuropneumoniae and Mycoplasma

35 gallisepticum.



Hel i cobacter pylori, Neisseria nmeningitidis, Neisseria gonorrhoeae,

Chl anydi a trachomati s, Chlanmydia pneunoniae, Chlanydia psittaci,
Bordetella pertussis, 25 Alloiococcus otiditis, Sal nmonegbawAyypios,

Sal monel la typhimurium Sal nonell a chol eraesui s, Escherichia col a,

Shi gel | a, W%%E’dkhol erae Corynebacterium di pht heri ae, PQW'@‘,SDU@@G%H um
tubercul osis, Mycobacterium avium M/cobacteriumintracellulare conpl ex,
Proteus 30 mirabilis, Proteus vulgaris, Staphylococcus aureus,

St aphyl ococcus epidermdis, Clostridiumtetani, Leptospira interrogans,
Borrelia burgdorferi, Pasteurella ha2fotytica, Pasteurella multocida,
Actinobacillus pl europneunoni ae and Mycopl asna 35 gallisepticum 0 5 MAY
2005 WO 02/38177 PCT/ USO01/ 46943 - 26 Desirabl e i nmunogeni ¢ conpositions
agai nst  fungal pathogens containing the adjuvant combinations of this
i nvention include thodesdrabte cimunogenigr eompnsidiiamsdhgrinseat nent of
di sease causfdhdyl pathobbas! contd iriinigoBhe AG@RIeHNY icombBhatismyces, Candi da,

Coccl diodes, o LI gl 4AGEHES 300 A4 A | ASHE. aﬁéééegio't% kggunogen ¢

conposi ti ons_agai ng arasites containLn uvan onblnatlons of
this i nvent?’b%ﬂ”i’l‘éf’&dgn?ﬁ% ’Eﬁ’r"é‘&”éd#og%ﬁ%aiﬁ éRPé‘ﬁPFoF?Y!LO and/ or
treat Pent ofwitiladsdimitatbiiony Aspezgddilis) | Blasttomycesl.eCahdida,a maj or,

Ascaris, Trigcéetidiodes| abeiBtossdts Q&anms@ﬂmé&oorl dium Tri Chom)nas

Toxoplasna gondii and St i LLOLI & i.,.abl e i nmunogenic
conposi tions for 15 ePFglf?&@fg "F'ﬁ"e eu |c °81t"°ﬁ‘yl qEFR%%nt i - cancer

effect in a RAFAMELSt §°ﬂ5§%m%|‘3’r‘? @Gﬁt‘&?ﬂtt?@ﬂﬁdﬁa&\%&ﬁﬁ of fimat i ons of
t hi s i nvent iinventiohudsclads cthddd iddiregted warder paetegeionr

t unorrpassoci eddbrakiregdeieht (A4 HikbaseVchBSed By MhiidhbgB, prostate specific
antigen, carfyNQ. 38n RLY M AN IS, MG drs 5h2cnGh 425 a%d MAGE-3.
Giardia, Schistosoma, Cryptosporidium, Trichomonas,
Toxoplasma gondii and Pneumocystis carinii.
Desirable immunogenic compositions for
15 eliciting a therapeutic or prophylactic anti-cancer
effect in a vertebrate host, which contain the adjuvant
combinations of this invention, include those utilizing
a cancer antigen or tumor-associated antigen including,
without limitation, prostate specific antigen, carcino-
20 embryonic antigen, MUC-1, Her2, CA-125 and MAGE-3.
Desirable immunogenic compositions for
moderating responses to allergens in a vertebrate host,
which contain the adjuvant combinations of this
invention, include those containing an allergen or
25 fragment thereof. Examples of such allergens are
described in United States Patent Number 5,830,877 (51)
and published International Patent Application Number
WO 99/51259 (52), which are hereby incorporated by
reference, and include pollen, insect venomé, animal
30 dander, fungal spores and drugs (such as penicillin).
The immunogenic compositions interfere with the
production of IgE antibodies, a known cause of allergic
reactions.
Desirable immunogenic compositions for
35 moderating responses to self molecules in a vertebrate
host, which contain the adjuvant combinations of this



Desirabl e i nmunogeni ¢ conpositions for noderating responses to allergens
in a vertebrate host, which contain the adjuvant conbinations of this

i nvention, include those containing an allergen or 25 f ggﬂggptﬁhereof.
Exanpl es of such allergens are- described in United Sta % t Nunber.

5, 830, 877woIBs17and publ i shed international Patent Applraratsonsssddunber WO
99/ 51259 (52), which are hereby incorporated by reference, and include
pol l en, insect venons, animal 30 dander, fungal spores and drugs (such as:
penicillin). The inmmunogenic conpositions interfere with the production
of IgE antibodies, a known cause of-&@7 ergic reactions. Desirable

| mmunogeni ¢ conpositions for 35 noderating responses to self nolecules in a
vertebrate host, which contain the adjuvant conbinations of this 0 5 MAY
2005 WO 02/ 38177 PCT/ US01/ 46943 - 27 invention, include those containing a
sel f nol eculimventibnagimoludeahese. cEntaphixsgy of selEhmekbéulwlecul es, in

addi i on 0 diembbeLed2r86B! | dhatgiss beckdlioWan el RehUde1ed): Al 1 i nsuli n

i nvol ved in djabetes &%1 ecul e i nvol ved in gastroesophageal r ef
| ux di sease,® SHtF@eﬁge %ﬂ42dBﬁRFb@%I%&%?€%99& ARoMe: rRyHRes in
di seases su(cdainNihéuDie HolcAvedl Sn digbested)d thehGuMBheidbwlld hritis. In

the case of i'ﬂv\él%a £h'g aam%ggsm refLEPHIAYaLEINS,ONPT | Se al | east
one protein, ﬁﬁ % %éﬁiﬁe e or fr agnent eri ved ron1sa|d pr ot ein.
In sone inst RieED PERings regprPYpeptities, pepti des
and/ or Fragﬁbﬁ@§SaFeSU¢h0¢md@d£d@19hecamm¢gmh1duwunpaadtlon 15 The

adj uvant codbeumlatondfl erentidisans of this invention are also suitable for
i nclusion as an adjuignéhérbdyg ngkf £é§k§$d““%ﬂggﬁﬂkfg&8ﬂPos't'Ons (al so

knowq as DNA i mmu enic co 03|t|ons
0 compos ons comprise at le

st one protein,
polypeptide, peptide or fragment derived from said
protein. In some instances, multiple HIV or SIV
proteins, polypeptides, peptides and/or fragments are
included in the antigenic composition.

15 The adjuvant combination formulations of this
invention are also suitable for inclusion as an
adjuvant in polynucleotide immunogenic compositions
(also known as DNA immunogenic compositions). Such
immunogenic compositions may further include

20 facilitating agents such as bupivicaine (see U.S.
Patent Number 5,593,972 (53), which is hereby
incorporated by reference).

In order that this invention may be better
understood, the following examples are set forth. The

25 examples are for the purpose of illustration only and
are not to be construed as limiting the scope of the
invention.

Examples

30

Example 1

Materials and Methods

The following matexrials and methods were
35 utilized in the experiments reported in Examples 2-7
below.



1 nmmunogeni ¢ conpositions may further include 20 facilitating agents such as
bupi vicaine (see U S. Patent Nunber 5,593,972 (53), which is hereby
i ncorporated by reference). In order that this inventiog ANy hesbet t er
understood, the follow ng exanples are set forth. The g exanpl es are for
t he purpo¥® @f38177| ustration only and are not to be consecmsdi/am4d i miting
the scope of the invention. Exanples 30 Exanple 1 Materials and Mt hods
The following materials and nethods were 35 utilized in the experinents
reported in Exanples 2-7 below. 0 5 MAY 2005 WO 02/38177 PCT/ US01/ 46943 -
28 Aninmals Fenale Balb/c mce, agetd 28 9- weeks, were 5 purchased from
Taconic Farns, Inc. (Germantown, NY). Fenale Sw ss-Whbster mce, aged 7-9
weeks, were also purchased from Taconic Farns, Inc. All mce were housed
in a facility approved by the Arerican Association for Accreditation of
Laboratory Animal 10 Care. Mce were acclimatized to the housing facility
for one weekaminalis to initiation of studies. Antigens 15 In the HV
experiments of Exanples 2-3 below, two different synthetic peptides were
used. The sequence of the nultiepitope H V-1-m peptide T1SP10MN\(A) (-Cys)
(al so referred to her EPRaLe BNPY®) mige, jaged| T-wgreekg, Lyeren I1e |l e Asn
Met Tp G n @nchasiedGEyomnyTactird d\ViFarmdyr Inta (BermAhgonp MeN. Tyr Asn Lys
Arg Lys Arg dnalld Swibbowdbatdd miGey AFea™Y o Rhxbyrwdbé Ji¥o Lys (SEQ ID

purchased from Taconic Farms, Inc. All mice were

housed in a facility approved by the American

Association for Accreditation of Laboratory Animal

10 Care. Mice were acclimatized to the housing facility

for one week prior to initiation of studies.
Antigens

15 In the HIV experiments of Examples 2-3 below,
two different synthetic peptides were used. The
sequence of the multiepitope HIV-1-, peptide
T1SP1OMN(A) (-Cys) (also referred to herein as MN-10) is
as follows:

20 Lys Gln Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala Met
Tyr Ala Thr Arg Pro Asn Tyr Asn Lys Arg Lys Arg Ile His
Ile Gly Pro Gly Arg Ala Phe Tyr Thr Thr Lys (SEQ ID
NO:2). This peptide has been previously described
(33,34), and contains sequences from HIV-1 gpl20y; that

25 evoke CD4" Th cell responses in both mice and humans, a
principal neutralizing determinant, and a site
recognized by CD8" CTL in Balb/c mice. The peptide was
provided by Dr. R. Scearce (Duke University, Durham,
NC). For CTL analysis, an irrelevant peptide

30 designated IIIB was used for comparison purposes. This
peptide corresponded to the CTL epitope within the V3
loop of HIV-l-11;3 (Arg Gly Pro Gly Arg Ala Phe Val Thr
Ile (SEQ ID NO:8)), and was purchased from Genosys
Biotechnologies Inc. (The Woodlands, TX). Peptides

35 were solubilized in sterile water, and diluted in



NO 2). This peptide has been previously described (33,34), and contains
sequences fromH V-1 gpl20MN that 25 evoke CD4' Th cell responses in both
m ce and humans, a principal neutralizing determ nant, ﬁﬁy};ﬁu recogni zed
by CD8+ CTL in Balb/c mce. Tae peptide was provided b K 5Scearce
(Duke Uni W&®i38%7 Durham NC). For CTL anal ysis, an irP@Eessaae4pepti de 30
designated I11B was used for conparison purposes. This peptide
corresponded to the CTL epitope within the V3 |oop of H V-1-11X8 (Arg Gy
Pro Ay Arg Ala Phe Val Thr 1le (SEQ 1D NG 8)), and was purchased from
Genosys Biotechnologies Inc. (The YW2l-ands, TX). Peptides 35 were
solubilized in sterile water, and diluted in 0 5 MAY 2005 WD 02/38177
PCT/ US01/ 46943 29 appropriate, buffers, or cell culture nmedium prior to
use. in the amyloid experinments of Exanples 4-6 and 8 below, a peptide
desi gnat ed ABbprbniateubulifefihe dr seddegudtofe MEliul psias tol | ows: Asp
Ala Qu Phe wg. H's Asp Ser Ay Tyr Au Val Hs Hs dn Lys Leu Val Phe

Phe Ala G u Asp Val | e Lgue Met Val Ay
Gy Val Vval Ile Ala (IéEgﬁ%Dé%c%&s ef?#ﬁéégﬁéep?f c#"%ﬁglgﬁeen previ ously
described (=¥ Grkeloyrraspeptivla slemigpatedndl-4R wasi needei dthd ragnent of

anyl oigd prec*géggnory Qeehp1-d36 ARL 4219889 Provided by El an Pharnmaceutical s
(South San peptld was. sol ubilized. in,sterile water,
and 15 di | ut %’B‘Po%%a?’égﬁfﬁ% @Fé’ 8F EHI%IC’?&X f'nsﬁ?"f?lrr‘i‘I prior to
use. Adj uvan‘?]sn ZQ’SAII-'IWSZQZLCM &he Adaabiluvase Vel vasSegndsnekys obt ai ned
from Cori xa ¢hanild aie bie¢.ch?%envkE mMars vapr epgrendy aslavareiovs mdat ed

squal ene basggkdildy No:¥qter (0.8-2.5%oil) enulsion, having 529

n r I on
co CQﬁ? ations " This peptide has been previously described

(47) and corresponds to an internal, 42 amino acid
fragment of amyloid precursor protein. The AB1-42 was
provided by Elan Pharmaceuticals (South San Francisco,
CA). The peptide was solubilized in sterile water, and

15 diluted in appropriate buffers, or cell culture medium,
prior to use.

Adjuvants

20 All 529-containing adjuvant preparations were
obtained from Corixa (Hamilton, MT). 529 SE was
prepared as a preformulated sgualene based oil-in-water
(0.8-2.5% 0il) emulsion, having 529 concentrations
ranging from (0-50ug/ml). Aluminum phosphate was

25 prepared in-house. Freund’s complete adjuvant (CFA)
and incomplete adjuvant (IFA) were purchased from Difco
Laboratories, Detroit, MI. T1SP1lOMN(A) peptides and
Freund’s adjuvants were emulsified in a 1:1 ratio using
two linked syringes. Recombinantly expressed murine

30 IL-12 was provided by Genetics Institute (Cambridge,
MA). Recombinant murine GM-CSF was purchased from
Biosource International (Camarillo, CA) as a carrier-
free lyophilized powder. Stimulon™ QS-21 was purchased
from Antigenics Inc. (Framingham, MA).

35



ranging from (0-50g/m ). Al um num phosphate was 25 prepared in-house.
Freund's conpl ete adjuvant (CFA) and inconplete adjuvant (IFA) were
purchased fromDifco Laboratories, Detroit, M. T18P10M\$ %Yp@ﬁ(i des and
Freund's adjuvants were enulsified in a 1:1 ratio using I ed
syringes. W@ nant | y expressed nurine 30 IL-12 was prawvisdedody Geneti cs
Institute (Canbridge, MA). Reconbi nant nurine Gw CSF was purchased from
Bi osource International (Camarillo, CA) as a carrier- free |yophilized
powder. StinmulonTM QS-21 was purchased from Antigenics Inc. (Fram ngham
MA). 35 0 5 MAY 2005 WO 02/ 38177 PCGH/3866G1/ 46943 - 30 | mmuni zations M ce
wer e i nmuni zed subcutaneously in the runp, in a total volunme of 0.2n
equal ly; divided on 5 each side of the runp. |Imunizations were

adm nistered at varying tine intervals, as indicated below Antigen and
cyt oki nes weImnuhizastdgnen phosphate buffered saline to the appropriate
concentrations and fornulated with adjuvants |ess than 16 hours prior to
I muni zation, 10 undeg,sterile condi,tigns.. | nogeni c .coppositions were
m xed by gentle agita flgﬁ,w%l’ﬁedig mrdzed: s‘ﬂfm er%fﬁ'gt i"on§ %ere nixed by
vortex i medF#iRd @imai spted velmpmicfali énl amraldy wiivddegd sorum Usi ng
Enzynmss | i nkeda¢hmaides ofbehé rwmsay ImAnnimhsions erddecddmindstésed niti al

| uni zat i Onat 8Rfkyahg B8hE 24 Rtk ivdl®, PRENL Sai Ald HelofQ ChnSEJdHN Vas as a

geonetric nmean, of .individual titers.. .For._analysi f. H epii de-specific
anti body and™% (e °as§°’5i'§???bgﬁitllu§ﬁfi bﬁpﬂ“ﬁ%"%%%e Z’L‘I‘%&?ﬁa dgT 1 t her
carbonat e bu¥? &rhq APREPREDTES camemtrartens and Fagmulgtedppith gt a

concent r at i cxdpfvahy/snileasdtipdmtig] honr8bprbdt b immbmdtkzateonpl ates (Nunc) in
a voljpgre of ksl st@ki®t conditions. Immunogenic compositions

were mixed by gentle agitation, and stored at 4°C.

Formulations were mixed by vortex immediately prior to
immunization.

15 Analysis of Serum Using Enzyme-~linked immunosorbent
assays

Animals were bled prior to initial
immunization, and at indicated time points. Analysis
20 of serum was as a geometric mean of individual titers.
For analysis of HIV peptide-specific antibody and
subclass distribution, peptide was suspended in either
carbonate buffer (15mM Na,CO;, 35mM NaHCO,, pH 9.6), or
PBS, at a concentration of 1lug/ml and plated to 96 well

25 microtiter plates (Nunc) in a volume of 100:1. After
overnight incubation at 37°C, plates were washed, and
blocked (0.1% gelatin/PBS) at room temperature for 2-4
hours. ELISA plates were washed with wash buffer (PBS,
0.1% Tween™20) before addition of serially diluted

30 serum (PBS, 0.1% gelatin, 0.05% Tween™20, 0.02% sodium
azide). After a four hour incubation, wells were
washed and appropriate dilutions of biotinylated anti-~-
isotype/subclass antibodies were added for incubation
at 4°C overnight. Wells were washed and incubated with

35 strepavidin—conjugated horseradish peroxidase. After
incubation, wells were washed, and developed with ABTS.



overni ght incubation at 37C, plates were washed, and bl ocked (0.1%

gel atin/PBS) at roomtenperature for 2-4 hours. ELISA plates were washed
wi th wash buffer (PBS, 0.1% TweenTM20) before addition g’fm @I ly diluted
30 serum (PBS, 0.1%gelatin, 0.05% TweenTM20, 0.02% sodp Zi After a
f our hour Wiorf@@#ati on, wells were- washed and appropri atIEC’IWSOU!GS’@ns of
biotinyl ated anti- isotype/subclass antibodi es were added for incubation

at 4C overnight. Wlls were washed and i ncubated with 35

st repavi di n-conj ugat ed horseradi sh peroxi dase. After incubation, wells
wer e washed, and devel oped with ABTS.30 -5 MAY 2005 WO 02/ 38177

PCT/ US01/ 46943 - 31 Wells were read at 405nm Titers were standardi zed

usi ng control sera. The same protocol was followed for analysis of Apl-42
pepti de-specific anti body and: subclass 5 distribution, except that a
concent r at i Hfeldis ¥eZg/ nead paty 4ASnmot | Pateps aarenvssandeddiged| preparati ons
10 For prol id£imy icont@dsaysrand in vitro cytokine analysis, spleen cells

were obtained fromm ggg %é P}Q_d%(yoga%?g ﬁgﬁ&(y @E%r a§£{%+ cell

suspensi ons were prepared from pool s 0 eration and
cyt oki ne anaﬂ'§15|“§1"éél P@W@%@@ésequw P&%G“bsiﬁém 96 well culture
pl ates precbhitddbattsn) ghitcapt thdtVapephdéittiicpedE, 0CORG/M  proteins,

or RPM -10 %gmggggﬁgﬁge%i&wﬁg addgd at  5x105 cells/well using culture

medi um havi ng 2x supp culture supernatants Were harvested 20
fromtriplicate wells for cytokine analysis three or six days after

cul ture initgskl ereppnativns ely after supernatant harvest, cultures were
pul sed with 3H thym dine for 18-24 hours, and harvested to quantify cell

prolijperation. 25 For proliferation assays and in vitro
cytokine analysis, spleen cells were cbtained from mice
at the indicated time points. Single cell suspensions
were prepared from pools of 3-5 mice. For
proliferation and cytokine analysis, cells were

15 suspended in round bottom 96 well culture plates
precoated overnight with HIV peptide antigens, control
proteins, or RPMI-10 only. Spleen cells were added at
5%10° cells/well using culture medium having 2x
supplements. Cell culture supernatants were harvested

20 from triplicate wells for cytokine analysis three or
six days after culture initiation. Immediately after
supernatant harvest, cultures were pulsed with *H-
thymidine for 18-24 hours, and harvested to quantify
cell proliferation.

25
Example 2
Reciprocal anti-T1SP1O0MN(A) (-Cys)
IgG Endpoint Total and Subclass Titers
30 Reciprocal endpoint IgG subclass titers were

measured from poocled serum (n=5 Balb/c) five weeks
after initial immunization, two weeks after secondary
immunization. Mice were immunized subcutaneously in
the rump with 25ug of T1SP1OMN(A) (-Cys), with a total
35 of 0.2ml divided equally into two 0.1ml injections on
each side, at week 0 and week 3. 529 SE was diluted to



Exanpl e 2 Reciprocal anti-T1SP1OMN(A)(-Cys) 19G Endpoint Total and

Subcl ass Titers 30 Reciprocal endpoint 1gG subclass titers were neasured
from pool ed serum (n=5 Balb/c) five weeks after initial inmunization, two
weeks after secondary immunization. Mce were inmmunize® & M [ 08neous| y in
the runp WABA333H of TISPIOWN(A) (-Cys), with a total 35PQHUQLLMHS di vi ded
equally into two O0.1m injections on each side, at week 0 and week 3. 529
SE was diluted to O 5 MAY 2005 WD 02/38177 PCT/US01/ 46943 - 32 create an
emul si on containing 1.25% squal ene oil and 25g 529 per dose. SE is an

oi Il -in-water emul sion vehicle consts2 ng of squal ene, glycerol, and an
emul si fying agent. Reconbinant murine XL-12 was 5 delivered at 40ng/ nouse.
Reconbi nant nurine GW CSF was delivered at 25g/ nouse. The results are
given in Table 1, with the geonetric nean titers plus standard errors for
each group. GratdA¥n? @Bl IBR2ARIRGTL UBSTL /stidldne 881 &ndlable 1

Regi procal arig BLSPHEMisd - Ok isl g aﬂﬂpmmatteg-t g}nuggglo,gijbcl ass titers
Endpoi nt Ti tgr & .de 529 (25
SE25206, 30137 %#?83%3??’1%@# %‘i@?kg 7%1‘%3?8‘1& o588, ?5211 529 (25)
SE25460, 5167§m§@gfzﬁng4ﬁgent. Rec inant murine IL-12 was
5 delivered at 40ng/mouse. Recombinant murine GM-CSF was
delivered at 25ug/mouse. The results are given in
Table 1, with the geometric mean titers plus standard

errors for each group.



(1.25%0il) ++/ - riL-12 (.04) 690, 712169, 868400, 716 529 (25)

SE251, 085, 658238, 379117, 657 (1.25% o0il) ++/ - GwW CSF

(25) 1, 064, 92462, 19925, 301 Exanple 3 CTL Analysis in Bal p/ScMM @8510 The
protocols of Exanple 2 were. followed regarding inmunization of mce. The
CTLacti viwp088175pl een cells isolated frommce 14 day@caruserdsgdcondary

i muni zati on was assessed. 529 SE was formulated with 15 25g 529 SE
containing 1.25%o0il, with or without 10g GWCSF or 40ng IL-12, plus 25g
T1SP1IOMN(A) (-Cys). For CTL analysis, spleen cells were renoved
A protocol previously

i mmuni zed mice 14 days after secondar32 - nmuni zation

described (39) was 20 essentially followed. Briefly,
spleen cells fromthree mce per group were pool ed.

eryt hrocyt
Spl een eff

from

e-depl et ed
ector cells

(4x106/ M) were restinulated in 24 well culture plates in a vol une of
1.5-2 ml for 0 5 MAY 2005 WD 02/ 3&2P¥ePLT/ US01/ 46943 - 34 seven days with

1g/m of either the "th&ibrduanimﬁe;-TismnoﬂﬁddBX_t9§¢r CTL epitope pepti de,
or no HV peptide. i 40 H2Dd.  Cultures
wer e suppl enent ed vvﬁ%%14t Q&%%f'ﬁ?e% nant ?réé‘lééngée% 7 (Bi osource) for

the. last five days of culture. For analysis of cytotoxic activity, P815
cell sSwere labeled with Cr31 and pul sed with Zpdpoinpepitets (111B or M\-10)

for four houkdjuvaindsadded g pwoul tured sphenic efg@ector celdzm Wien no HV
pepti de 10 was used, thal ég #g target cells was not pulsed. Three-fold
np

dilutions ofeffector to t rpll ratios ("E-T") were used
through 1.1:329 H&50cfE 206,301 = 37,567 180,671
(1.25% oil) +/- +/- +/-
175,149 31,526 277,211
529 (25) SE 25 460,516 74,269 222,446
(1.25% oil) + +/- +/- +/-

10

15

20

rIL-12 (.04) 690,712 169,868 400,716

529 (25) SE 25 1,085,658 238,379 117,657
(1.25% oil) + +/- +/- 4/

GM-CSF (25
SF (25) 1,064,924 62,199 25,301

Example 3
CTL Analysis in Balb/c Mice

The protocols of Example 2 were followed
regarding immunization of mice. The CTL activity of
spleen cells isolated from mice 14 days after secondary
immunization was assessed. 529 SE was formulated with
25ug 529 SE containing 1.25% oil, with or without 10ug
GM~-CSF or 40ng IL-12, plus 25ug T1SP10MN(A) (-Cys).

For CTL analysis, spleen cells were removed
from immunized mice 14 days after secondary
immunization. A péotocol previously described (39) was
essentially followed. Briefly, erythrocyte-depleted
spleen cells from three mice per group were pooled.
Spleen effector cells (4x10°/ml) were restimulated in
24 well culture plates in a volume of 1.5-2 ml for

from30:1



CTL activity was calculated as the percentage of chrom umrel ease using
((specific chromumrel ease 15 spontaneous chrom umrel ease) / (maxinal
chromium rel ease - spontaneous chrom umrel ease)) x 100 Lum r el ease
was assessed after a six hour incubation period. The av%pa?%; %nt aneous
rel ease owochasenif um was al ways | ess than 15% of maxi mal periseas®4s 20 The
results of data fromday 28 are shown in Table 2. 0 5 MAY 2005 WO 02/ 38177
PCT/ US01/ 46943 - 35 Table 2 Effector to Target Ratios Peptide M\-10
Peptide 111B No Peptide 5 529 SE+: E T% spec-

*| L- 12GW CSF*| L- 12GMWk CSF* | L- 12GMk CSF 34 i< rel ease 30:131537181119488

10: 11941705821259 3. 3:151135215-2-2-1 1.1:12414102-3-2-3 * No additional

adj uvant 10 Exanple 4 Reciprocal anti-Ail-42 |1gG Endpoint Total and
Subclass Titers Qutbred Swi ss-Wbster mce were divided into 15 groups of
ten mce eacsmveradaygr eiiphr BoginiedE38gthér AfHe 4dnpapli geptidé ch corresponds

to an i nternale 43z78M Aonef| Erl WA cb8E' BBy OLadr mepwst group did not

recei ve an ad he S& cond rou recel ve 529 dSE cont ai ni ng
2.5%o0il : é’l{:[’%erd é?&hp "FIéCeéT gaeg were restrict%d to

Cultures were supplemented with 10U/ml recombinant
5 murine IL-2 (Biosource) for the last five days of
culture. For analysis of cytotoxic activity, PpP815
cells were labeled with Cr®' and pulsed with 5ug/ml
peptide (IIIB or MN-10) for four hours, and added to
cultured splenic effector cells. When no HIV peptide
10 was used, that set of target cells was not pulsed.
Three-fold dilutions of effector to target cell ratios
(“E:T”) were used, from 30:1 through 1.1:1. Percent
CTL activity was calculated as the percentage of
chromium release using ((specific chromium release -
15 spontaneous chromium release) / (maximal chromium
release -~ spontaneous chromium release)) x 100.
Chromium release was assessed after a six hour
incubation period. The average spontaneougs release of
chromium was always less than 15% of maximal release.
20 The results of data from day 28 are shown in Table 2.



20 50g of 529 SE containing 2.5%oil plus 10g GWCSF; the fourth group
received 10g GM CSF; the fifth group received SE containing 1.25%o0il; the
sixth group received SE containing 1.25%oil plus 10g }%FZ ot he seventh
group received 50g @S- 21. Mce were immuni zed 25 subcu neous?y in the
runp wit hWQ @887 vol une of 0.2nl, divided equal |y i ntRCTHON46943 t WO Sites
at the base of the tail/runp. Immunizations were admnistered at week O
and week 3. Mce were bled at days 0, 20, 35 and 70. 30 Serum was anal yzed
fromindividual mice. Reciprocal 0 5 MAY 2005 WO 02/38177 PCT/ US01/ 46943 -
36 endpoint anti-Ail-42 peptide | g&3hdpoint total class and subcl ass
titers were neasured fromindividual sera (n=10 Sw ss-Wbster) at week 5
and at week 10. The 1gG endpoint results are given in Tables 3 (week 5)
and 4 5 (week 10). The I gGl subclass results are given in Tables 5 (week
5; the groups receiving no adjuvant or @S-21 were not neasured) and 6
(week 10). The Ig&a subclass respdre &€ given in Tables 7 (week 5; the
groups receiving no adjuv - 21 \wer of ,neasured) 10 and 8 (week
10). WD 02/38177 - 37. 0 ?%R%EE%%" 1%?/{58%?}:21%§43 Tabl e 3 Anti-Apl-42
Week 5 1 gG Endpoi FePFiferMNal] yyafeptideetFI® MeanSt HadBert e or -
None®$2, 828+8EH4, 386 529 SE (50) 16, 204+/ - 225, 221 529 SE (50) +

GWt 608, 4i:4%/ - 6R3, 57i.-C5F dilOgr 214,49 hhL2H60%u-6427 O CSkr,{(130) em-csr

spec-

ific

release

30:1 31 53 71 8 11 19 4 8 8
10:1 19 41 70 5 8 21 2 5 9
3.3:1 5 11 35 2 1 5 -2 -2 -1
1.1:1 2 4 14 1 0 2 -3 -2 -3

* No additional adjuvant
10 Example 4

Reciprocal anti-AB1-42 IgG Endpoint
Total and Subclass Titers

Outbred Swiss-Webster mice were divided into
15 groups of ten mice each. Each group received 30ug of
AB1-42 peptide, which corresponds to an internal 42
amino acid long region of APP. The first group did not
receive an adjuvant; the second group received 50ug of
529 SE containing 2.5% oil ; the third group received
20 50ug of 529 SE containing 2.5% oil plus 10ug GM-CSF; the
fourth group received 10ug GM-CSF; the fifth group
received SE containing 1.25% oil; the sixth group
received SE containing 1.25% oil plus 10ug GM-CSF; the
seventh group received 50ug QS-21. Mice were immunized
25 subcutaneously in the rump with a total volume of 0.2ml,
divided equally into each of two sites at the base of
the tail/rump. Immunizations were administered at week
0 and week 3.
Mice were bled at days 0, 20, 35 and 70.
30 Serum was analyzed from individual mice. Reciprocal



SE (19 33, 342+/ -15,493 SE (1% + GwW CSF453, 367+/-162, 750 (10) Q521
(50)4,076+/-9,036 5 Table 4 Anti-Api-42 Wek 10 1gG Endpoint Titers

Adj uvant sCGeonetri ¢ MeanSt andard Error None2l, 426+/ - 24, 9@%': 9

(50) 86, 847+/-187, 792 529 SE (50)+ GwW 943, 075+/ -989, 177 3

1, 049, 414WP-028817625 GVt CSF (10) SE (1% 255 +/ 114 631025PCT/USOBE9431%) +

Gut CSF 1, 005, 899+/ -407, 108 (10) Q@S- 21 (50)47,222.+/-159,775 10 0 5 MAY 2005
WO 02/ 38177 PCT/ US01/ 46943 - 38 Table 5 Anti-API-42 Wek 5 1gGl Endpoi nt
Titers AdjuvantsGeonetric MeanStandard Error 529 SE (50)461+/-627 529 SE
(50)+ Gw 1, 936+/-12,680 CSF (10) 8,65%+/~10, 100 G\t CSF (10) SE

(19% 4, 515+/-6,273 SE (1% + GW CSF24, 422+/-19, 764 (10)

endpoint anti-Af1-42 peptide IgG endpoint total class
and subclass titers were measured from individual sera
(n=10 Swiss-Webster) at week 5 and at week 10. The IgG
endpoint results are given in Tables 3 (week 5) and 4

5 (week 10). The IgGl subclass results are given in
Tables 5 (week 5; the groups receiving nc adjuvant or
QS-21 were not measured) and 6 (week 10). . The IgG2a
subclass results are given in Tables 7 (week 5; the
groups receiving no adjuvant or QS-21 were not measured)

10 and 8 (week 10).



5 Table 6 Anti-ABl1-42 Wek 10 1gGl Endpoint Titers AdjuvantsGeonetric
MeanSt andard Error None2, 086+/ -2, 448 529 SE (50)969+/-521 529 SE (50)+
G\t 2, 076+/ -4,901 CSF (10) 8,483+/-10,998 GVt CSF (10) SEogég%ggggz :
+/-3,456 3 SE (1% + GWCSF 12,472+/-11,502 (10) Q5 219 /-895 0 5
MAY 2005 WO BB858177 - 39 Table 7 Adjuvants Anti-Abl- ECVESI4@43 gRa
Endpoint Titers 5 529 SE (50) 529 SE (50) + GW CSF (10) GW CSF (10) SE
(199 SE (199 + GMCSF (10) Table 8 Anti-API-42 Wek 10 | g&a Endpoi nt

Titers Adjuvants
- 37 -

Table 3
Anti-aBl1-42 Week 5 IgG Endpoint Titers

Adjuvants Geometric Mean Standard Error
None 12,976 +/~- 14,386
529 sE (50) 16,204 +/- 225,221
529 SE (50) + GM- 608,474 +/~ 623,575
CSF (10)

GM-CSF (10) 214,497 +/~- 609,067
SE (1%) " 33,342 +/- 15,493
SE (1%) + GM-CSF 453,367 +/- 162,750
(10)

Qs-21 (50) 4,076 +/- 9,036

5 A
Table 4

Anti-Af1~42 Week 10 IgG Endpoint Titers

Adjuvants Geometric Mean Standard Error
None 21,426 +/- 24,959
529 SE (50) 86,847 +/~ 187,792
529 SE (50) + GM- 943,075 +/- 989,177
CSF (10)

GM-CSF (10) _ 1,049,414 +/- 390,525
SE (1%) 255,631 +/- 114,025
SE (1%) + GM-CSF 1,005,899 +/- 407,108
(10)

Q8~-21 (50) 47,222 +/- 159,775

10



Geonetric Mean 2,224 94,764 25,554 1,484 8,405 Ceonetric Mean

PCT/ USO1/ 46943 Standard Error +/- 10,099 +/- 849,173 +/- 13,191 +/- 2,271
+/- 31,303 Standard Error Noneb, 910+/-39, 626 529 SE (SQRE%Qéﬂ?ﬂEQ,loo 529
SE (50)+ G\t 47, 694+/-88,053 CSF (10) 64,910+ -54, 824 10) SE (1% 2
6 350 , +/WR0IBIFE (1% + GMk CSF7, 421+/-31, 153 (10) QS ZTT(BOYHB44+/ - 26, 332
10 0 5 MAY 2005 WO 02/38177 PCT/ US01/ 46943 - 40 Exanple 5 Reciproca
anti-ADD- 42 Endpoint Total and Subclass Titers with Varying Amounts of

GW CSF 5 Qutbred Swi ss-Wbster mce were divided into groups of ten mce
each. Each group received two - 38 -

Table 5
Anti-AP1-42 Week 5 IgGl Endpoint Titers

Adjuvants Geometric Mean Standard Error
529 SE (50) 461 +/- 627
529 SE (50) + GM- 1,936 +/- 12,680
CSF (10)

GM~CSF (10) 8,654 +/- 10,100
SE (1%) 4,515 +/- 6,273
SE (1%) + GM-CSF 24,422 +/~ 19,764
(10)

5
Table 6

Anti-Af1-42 Week 10 IgGl Endpoint Titers

Adjuvants Geometric Mean Standard Error
None 2,086 +/- 2,448
529 SE (50) 969 +/- 521
529 SE (50) + GM- 2,076 +/- 4,901
CSF (10) )

GM-CSF (10) 8,483 +/- 10,998
SE (1%) 3,623 +/- 3,456
SE (1%) + GM-CSF 12,472 +/- 11,502
(10)

QS-21 (50) 988 +/- 895



i mmuni zati ons of 30g of API-42 peptide at weeks O and 3. The first group
recei ved 25¢g of 529 SE plus 10g GW CSF; the second group received 25g of
529 SE plus 10 1g GWCSF; the third group received 25Q 8f5 &%f plus 0.1g
GW CSF; the fourth group received 25g of 529 SE plus 10g in the
primng d¥9P23837 | onwed by 25g 529 SE only in the secomRFTfgWE469%he fifth
group received 25g 5-21; the sixth group received 259 Q521 plus 15 109
GW CSF. M ce were i muni zed subcutaneously in the runp with a total vol une
of 0.2nl, divided equally into each of two sites at the base of the
tail/runp. Mce were bled at days 07 31 -and 42. Reci procal endpoint
anti-ABl-42 peptide 1gG class and 20 subclass titers were neasured from

i ndi vi dual serum (n=10) at week 6. The 1gG endpoint results are given in
Tabl e 9. The 1gGl subclass results are given in Table 10. The |IgR&a

subcl ass results are given in Tabl eTadle 75 0 5 MAY 2005 WO 02/ 38177

PCT/ USO1/ 46943 - 41 An@j_IﬁEh%Q Wil sABLG4R fhd FpcBrgpoint Titers

Adj uvants Geonetric Mean Standard Error 529 SE (25) + Gw. 353,660 +/-
148,940 +/- 218,332 529 SE (25) + GW 86,145 +/- 91,724 CSF (10) 529 SE
(25) + GV 1SPWIRESCSF (1) +/ Codmepgdc Mean 138 4S¥anderd EX80206 * Fir st
dose 529 SE §2%)set+ (6b) CSF (10): secong,zmse 529 SK/-Z5)10ab99€ CSF (0.1)

528 SE (50) + GM- 94,764 +/~ 849,173
CSF (10)

GM~-CSF (10) 25,554 +/- 13,191
SE (1%) 1,484 +/=- 2,271
SE (1%) + GM-CSF 8,405 +/- 31,303
(10)

5
Table 8

Anti-APB1-42 Week 10 IgG2a Endpoint Titers

Adjuvants Geometric Mean Standard Error
None 5,910 +/- 39,626
529 SE (50) 5,944 +/- 9,100
529 SE (50) + GM- 47,694 +/- 88,053
CSF (10)

GM~CSF (10) 64,910 +/- 54,824
SE (1%) 2,350 +/- 2,326
SE (1%) + GM-CSF 7,421 +/- 31,153
(10)

QS-21 (50) 3,544 +/- 26,332

10



529 SE (25)* 25,365 @-21 (25) , 1,866 Q521 (25) + 48,970 GWCSF (10)
Table 10 Anti-API-42 Wek 6 1gGL Endpoint Titers Adjuvants Geonetric Mean
Standard Error 529 SE (25) + GW 10,867 +/- 18,333 CSF ﬁlﬂ%%@g SE (25) +
GVt 24,909 +/- 18,625 CSF (1) 529 SE (25) + G+ 6,608 05 , 136 CSF
(0.1) 529WG02(38HY* 4 511 +/- 8,154 Q521 (25) 581 +/ - PAGUSIQRIZL (25) +
7,618 +/- 29,145 GMCSF (10) * First dose 529 SE (25) + GWCSF (10);
second dose 529 SE (25) alone 11 0 5 MAY 2005 WD 02/38177 PCT/ US01/ 46943
- 42 Table 11 Anti-AB1l-42 Wek 6 |Ig&a Endpoint Titers Adjuvants
Geonetric Mean Standard Error 529 SE 4®5) + GW 243,758 +/- 354,383 CSF
(10) 529 SE (25) + Gw 116,222 +/- 143,140 CSF (1) 529 SE (25) + Gv
98,018 +/- 391,797 CSF (0.1) 529 SE (25)* 16,018 +/- 165,298 @621 (25)
not done +/- not done @QS-21 (25) + 30,133 +/- 134,774 GWCSF (10) * First
dose 529 SE (25) + GMCSF (10); seBeomplipse

Reciprocal anti-AB1-42 Endpoint Total and
Subclass Titers with Varying Amounts of GM-CSF

5 Outbred Swiss-Webster mice were divided into
groups of ten mice each. Each group received two
immunizations of 30ug of AB1-42 peptide at weeks 0 and
3. The first group received 25ug of 529 SE plus loug
GM-CSF; the second group received 25ug of 529 SE plus

10 lpug GM-CSF; the third group received 25ug of 529 SE plus
0.1lug GM-CSF; the fourth group received 25ug of 529 SE
plus 10ug GM-CSF in the priming dose, followed by 25ug
529 SE only in the second dose; the fifth group received
25ug Q8-21; the sixth group received 25ug QS-21 plus

15 10ug GM-CSF. Mice were immunized subcutaneously in the
rump with a total volume of 0.2ml, divided equally into
each of two sites at the base of the tail/rump.

Mice were bled at days 0, 21 and 42.
Reciprocal endpoint anti-AP1-42 peptide IgG class and

20 . subclass titers were measured from individual serum
(n=10) at week 6. The IgG endpoint results are given in
Table 9. The IgGl subclass results are given in Table
10. The IgG2a subclass results are given in Table 11.

25



529 SE (25) alone 5 Exanple 6 Reciprocal anti-ABl-42 Endpoint Total and
Subcl ass Titers with Varying Arounts of GW CSF 10 Qut bred Swi ss-Wbster
mce were divided into groups of ten mce each. Each grag g 5ved
i mruni zati ons at week 0 and at week 3, with 30g of API Mﬁ %ﬁqde each
time. in VMOPUBEK O i mmunization, the first group recdCIHIBEY0f 529 SE;
the second group 15 received 50g of 529 SE plus 10g GMCSF; the third

group received 50g of 529 SE plus 5g GM CSF; the fourth group received 50g
of 529 SE plus 29 GWMWCSF; the fifth group received 50g of 529 SE plus 0.5g
GV CSF; the sixth group received 1%4E.-in the week 3 20 i nmuni zation, the
first through fifth groups received the sane dose as the week 0

i mruni zation, except that the 529 SE was reduced from50 to 25g. The
anount of SE received by the sixth group was increased from1%in the
week O inmunization to 1.29b in theTaklsk B 25 i nmuni zation. Mce were

i muni zed subcut aneog@l.;y-hgllm pgei MAi(gxfOQédpmtO §§}Z7 PCT/ USO01/ 46943 -

43 runp wt a 1o vol ume of ua Into each of two
sites at thPJlb %F t he t ai I/ﬁ?ﬁﬁ' g%/f‘ﬁ Rt e blsg'tf"gf‘x'&a FEXor 20 and 35.
Reci procal é?c?pcﬁ‘—“nt(zéhtf @t - 42 pepdBUeSEYG cl ass add 188sT[ ass titers

wer e measur exBH r@omi ndi vi dual serum (n=10) at week 5. The IgG endpoi nt
results are ﬁgv%géas)Tg L 12. The, fg@ssubclass 1 su#_{g %ée given in
T

Table 13. T a subcl ass results are given in'Tapfe 0 5 MAY 2005

WO 02/ 38177 01/ 46943 - 44 Table 12 Anti-API-42 Wek 5 |1 gG Endpoi nt
Titers 529 SE (25) + GM- 86,145 +/- 91,724

CSF (0.1) '

529 SE (25)* 25,365 +/~ 54,083

Qs-21 (25) , 1,866 +/~- 18,430

Qs-21 (25) + . 48,970 +/- 116,106

GM-CSF (10)
* First dose 529 SE (25) + GM-CSF (10); second dose
529 SE (25) alone

5
Table 10
Anti-AP1-42 Week 6 IgGl Endpoint Titers
Adjuvants Geometric Mean Standard Error
529 SE (25) + GM~ 10,867 +/-.18,333
CSF (10) '
529 SE (25) + GM- 24,909 +/- 18,625
CSF (1)
529 SE (25) + GM~ 6,608 +/- 17,736
CSF (0.1)
529 SE (25)* 4,511 +/- 8,154
Qs~-21 (25) 581 +/- 126
QsS-21 (25) + 7,618 +/- 29,145

 GM-CSF (10)
* First dose 529 SE (25) + GM-CSF (10); second dose
529 SE (25) alone



Adj uvant sGeonetri ¢ MeanStandard Error 529 SE (50)6, 119+/-3,103 529 SE (50) +
GM+ 52, 312+/ - 78, 421 CSF (10) + GW 16, 392+/-17, 706 529 SE (50) CSF (5) +

GMW+ 321, 524+/ - 224, 875 529 SE (50) CSF (2) + GW 36, 934+ - ,%92@59 SE (50)
CSF (0.5) 7,784+/-9,041 SE (1% 5 Table 13 Anti-AB1-42 Wek'5TJGL Endpoi nt
Titers AdMAEA8IECGeonetri c Mean. Standard Error 529 SE (BO)UN94943%676 529 SE
(50)+ GMt 1, 424+/ -2, 468 CSF (10) + GW 3, 407+/ -5, 653 529 SE (50) CSF (5) +
GM 18, 328+/ -8, 067 529 SE (50) CSF (2) + GMW 3,526+/-17, 606 529 SE (50) CSF
(0.5) 2,556+/-5,615 SE (1% 10 0 5 MAY 2005 WO 02/38177 PCT/ US01/ 46943 45

- 42 -
Table 11
Anti-Af1-42 Week 6 IgG2a Endpoint Titers
Adjuvants Geometric Mean Standard Error
529 SE (25) + GM- 243,758 +/- 354,383
CSF (10)
529 SE (25) + GM- 116,222 +/~ 143,140
CSF (1)
529 SE (25) + GM- 98,018 +/- 391,797
CSF (0.1) .
529 SE (25)* 16,018 +/- 165,298
QS-21 (25) not done +/- not done
QS-21 (25) + 30,133 - +/- 134,774
GM-CSF (10)

* Firast dose 529 SE (25) + GM-CSF (10); second dose
529 SE (25) alone

5
Example 6
Reciprocal anti-Af1-42 Endpoint Total and
Subclass Titers with Varying Amounts of GM-CSF
10 Outbred Swiss-Webster mice were divided into

groups of ten mice each. Each group received
immunizations at week 0 and at week 3, with 30ug of Af1-
42 peptide each time. In the week 0 immunization, the
firast group received 50ug of 529 SE; the second group

15 received 50ug of 529 SE plus 10ug GM-CSF; the third
group received 50ug of 529 SE plus 5ug GM-CSF; the
fourth group received 50ug of 529 SE plus 2ug GM-CSF;
the fifth group received 50ug of 529 SE plus 0.5ug GM-
CSF; the sixth group received 1% SE. In the week 3

20 immunization, the first through fifth groups received
the same dose as the week 0 immunization, except that
the 529 SE was reduced from 50 to 25ug. The amount of
SE received by the sixth group was increased from 1% in
the week 0 immunization to 1.2% in the week 3

25 immunization. Mice were immunized subcutaneously in the



Table 14 Anti-ABl1-42 Wek 5 | g&2a Endpoint Titers 5 AdjuvantsCeonetric
MeanSt andard Error 529 SE (50)1, 386+/-5,173 529 SE (50) +

GW 48, 519+/-148,981 CSF (10) + Gw 11, 659+/-23, 132 529 %( ) @Sk (5) +
G\t 124, 815+/ - 167, 340 529 SE (50) CSF (2) + GwW 26, 190+/ 54 529 SE (50)
CSF (0. 5)WG'9W$¥1TZL 325 SE (196) Exanple 7 Th-CTL and CA4-P¢3/USplitoP43e

i muni zati on of Rhesus Monkeys The foll ow ng experinent was designed to
directly conmpare a nunber of peptide and adjuvant 10 conbi nation
formulations in a prinmate species (rhesus nonkeys) in order to identify
potential peptide/adjuvant conbinati4®ns to nove forward i nto human
clinical trials. Specifically, the adjuvant formnulation 529 SE with human
GVt CSF was eval uated in conparison to inconplete 15 Freund' s adjuvant (IFA)
in conbination with (1) an SIV env-derived T-hel per/SIV gag CTL peptide
conj ugat e (™R Witd) ahbetaly VdiameopPf ol 2mil s etiivdided: equal X3 rintloe || e Asn
Thr Trp Ri 0;eddhs o¥akwtl yitdy atAxheVBhsd Vof Lithe Fail@ympys Thr Pro Tyr 20
Asp Ile Asn G n Met Lgu.fSERd BiNG 3L 59% (.?2') aklsVag. derived C4-V3

pepti de conjugate (C4 V389. 6P) havin e OW ng sequence: Lys Gn lle
|l e Asn Met REGiPEPRady endpping y“‘tEyéﬁg\T%\z mpbme Aﬁg glpsna®dpr 0 Asn Asn

Asn 5 subclass titers were measured from individual serum
(n=10) at week 5. The IgG endpoint results are given in
Table 12. The IgGl subclass results are given in Table
13. The IgG2a subclass results are given in Table 14.



0 5 MAY 2005 WO 02/38177 PCT/US01/46943 - 46 Thr Arg Gu Arg Leu Ser lIle
Gy Pro Ay Arg Ala Phe Tyr Ala Arg Arg (SEQ ID NO 4). Study Designs A
total of 8 animals was used 5 for study, 4 Manu-A*0l1l+ a%%FﬁA - A*01- as
described in Table 15. 10 Table 15 529 SE & GMt CSF vs. ou

Ani mal sSANM@ERBSITINnogeni ¢ Adj uvant #conposition 12 PCT/US01/46943

Manu- A01+95X009ST1- p11Cl FA 93X021 22 Manmu- AO1+98N002ST1- p11C529 SE/ GVt CSF
98N008 32 Manu- A01- 98NO0O7C4- V389. 6PI FA 98N013 42

Manmu- AO1- 95X011C4- V389. 6P529 SE/ GVt CSF 96X004 Group 1 ani nals recelved
0.5m of the Th-CTL peptide ST1-p11@4 t. 0 ng/nm) in a water in oi

emulsion with 0.5mL IFAin a total volune of 1.0 mM. The group 2 15
animals received 0.5mL of ST1-pll1C (1.0 ng/m ) conbined w th 250g of human
GwW CSF, 50y of 529 SE with a final oil concentration of 196 in a total
volume of 1.0mM. Goup 3 aninmals Tabdevdd 0.5l of the C4-V389. 6P peptide
(2.0 mg/m) in a wat @heiDaPl la£L WMkl 8NI¥6 IEhdboidk @icdPs! FA, final vol une
of 1.Om. Finally the group 4 animals received 0.5m C4-V3B9. 6P peptide
(2.0 ng/m) conbined wth 250g of human GV CSF, 509 of 529 SE with a final
oi | concent AA3WREE 1% in a t Gesmeibiaiieast 1. BtAndasd Exre¥mls wer e

i mmuni zed bysaantgeagsegul ar 25 1 njectisgmion a scheayke 03,1034, and 8

veeks. 529 SE (50) + GM- 52,312 +/- 178,421
CSF (10)
529 SE (50) + GM- 16,392 +/- 17,706
CSF (5) |
529 SE (50) + GM- 321,524 +/- 224,875
CSF (2)
529 SE (50) + GM- 36,934 +/- 29,449
CSF (0.5)
SE (1%) 7,784 +/- 9,041

5
Table 13

Anti-aAf1-42 Week 5 IgGl Endpoint Titers

Adjuvants Geometric Mean . Standard Error
529 SE (50) 499 +/= 676
529 SE (50) + GM- 1,424 +/- 2,468
CSF (10)

529 SE (50) + GM-~ 3,407 +/- 5,653
CSF (5) _

529 SE (50) + GM- 18,328 +/~ 8,067
CSF (2)

529 SE (50) + GM- 3,526 +/- 17,606
CSF (0.5)

SE (1%) , 2,556 +/- 5,615

10



Peri pheral bl ood sanples were drawn i medi ately before and 1 or 2 weeks
after each imunization to nonitor CTL 05 MAY 2005 WO 02/38177

PCT/ US01/ 46943 - 47 induction by tetramer staining, péﬁ%é&@ﬂhr Pro Tyr
Asp Ile Asn G n Met; SEQ ID NO 3, am no acids 19-27)- e i"CELI SPOT
responsesWAABHIT k culture CTL responses (G oups 1 and EOT/¢91/46843 as for
peptide 5 specific antibody responses (G oups 1-4). Safety and
Tolerability ST1-pllC + | FA: The ST1-pllC + I FA 10 fornul ati on whi ch was
adm ni stered by intranuscular injection at a single site three tinmes in
the group 1 animals was associated Wi v significant injection site.
reactivity. One animal (93x021.) developed a 1.5 cm sized abscess at the
site of injection two weeks after 15 the second inmuni zati on. The ot her

ani mal (95x009) also developed a 2.0 cm.sized abscess at the site of
injection two weeks after the thir&aPdgubfzati on which broke through the
skin and required daassifgy-&J Wwdtkl® 1g628 midgMeShicdps ST1-pllC + 529
20 SE/ G\t CSF fornul ati on which was adm nistered by intramuscular injection
at a single site three times in the group 2 aninmals was associated with

: M nor adver’™BEuv@Ptécts. Both @%5‘8?0‘6?#’2 ani SrandayrdnEreer shortly after
recei ving tis24 s ds50pmuni zati on at waglegs8. No 25 ai/ker BpyE3 se effects
were noted. C4-V389.6P + | FA: The C4-V389.6P + IFA fornmnul ati on which was
adm ni st er ed52®y SEnt(SahusCcGM-ar | nj ect48eBslat a si nghed~-siLtg, 98ree tinmes i s
the group 3 ca@nimhs was associated with significant injection site 30
reactivity. e i 98n013) devel.qgp aloOocm ,siz cess at the
site of inj esg% os%néglggwée after theﬂégggnd i muni*Zat i g%’.f'%ie ot her ani mal
(98n007) al <FF déJel oped a 1.5 cm si zed abscess at the site of injection

one week af t%29 tsiEe (SerondsM+muni zat i1@4., 8IKi s +/~ 167,340
CSF (2)
529 SE (50) + GM- 26,190 - +/- 40,254
CSF (0.5)
SE (1%) 694 +/- 1,325
5 Example 7

Th-CTL and C4-V3 Peptide Immunization of Rheéus Monkeys

The following experiment was designed to
directly compare a number of peptide and adjuvant
10 combination formulations in a primate species (rhesus
monkeys) in order to identify potential peptide/adjuvant
combinations to move forward into human clinical trials.
Specifically, the adjuvant formulation 529 SE with human
GM-CSF was evaluated in comparison to incomplete
15 Freund’s adjuvant (IFA) in combination with (1) an SIV
env-derived T~helper/SIV gag CTL peptide conjugate (ST1-
plliC) having the following sequence:
Arg Gln Ile Ile Asn Thr Trp His Lys Val Gly
Lys Asn Val Tyr Leu Glu Gly Cys Thr Pro Tyr
20 Asp Ile Asn Gln Met Leu (SEQ ID NO:3);
or (2) an HIV-1 derived C4-V3 peptide conjugate (C4d-~
V3gy.6p) having the following sequence:
Lys Gln Ile Ile Asn Met Trp Gln Glu Val Gly
Lys Ala Met Tyr Ala Thr Arg Pro Asn Asn Asn



35 animal's abscess required draining and dressing four weeks later. 0 5
MAY 2005 WD 02/38177 PCT/US01/ 46943 - 48 C4-V389.6P + 529 SE/ GW CSF: The
C4-V389. 6P + 529 SE/ GW CSF fornul ati on which was admi nbgtﬁé(e Ogy
intramuscular injection at a single site three tines in¥%t up 4

ani mal s w¥9 388G¢i ated with one minor 5 adverse effect.PCHESOU#HNe group 4
animals (95x011) vomted shortly after receiving the third i mmuni zation

at week 8. No other adverse effects were noted. In all of the group 1 and
group 3 animals in which the aninmals received | FA as the adjuvant, 10
significant injection site reactiviti®s were seen. These results indicate
that 0.5ms of IFAis poorly tolerated when given by intranuscul ar
injection at a single injection site. It is also worth noting that 3 of
the 4 animals that received 529 SE/ G\t CSF as the 15 adjuvant at week 8
vonited shortly after THE Mg Ghandwiozéeu 9pr| Ele KdyaRest Gy iAraised

(ketam ne) is known Akabrhéssearciadacadryl AhgVv(seg izpgNoR@) Ot her cases of -
animals vomting were docunented over the course of the study. At this
time, insufficient evidepce exists to 20 attribute the animal's vomting to
any adverse effects gg-g&-i—%ﬁéﬂ—%tﬁ 5?5‘%5‘{3\9» GS‘E?""F%@SE??S‘.“?%ducti on of
Cel | uPar | mifk stasiyond cfanuaasifis apd 4 Mamu-AN01=r eshdBscotbed 1@ t et r aner
St ai ni ng: Prradle a5.i nmuni zation, and one and two weeks post-?i nmruni zati on,
freshly isol ated peripheral blood fromall the Manu-A*0l1 30 positive
animals (Groups 1 and 2) was screened for the presence of pllC-specific
CD3+CD8+ T | ynphocytes by sol ubl eéﬁfeﬁgss | tetranmer staining. As shown
in Table 16, only one ani mal (93x Ich received the ST1-pllC peptide
in cdibi nation with | FA shof@dSB5% SHUETc#%0of IFAMuNi zati on-i nduced

cel lul ar i mGxeup # Animals Animal Immunogenic Adjuvant

# composition

1 2 Mamu-AQ0l+ 95X009 ST1-pllC IFA
93X021

2 2 Mamu-A01+ 98N002 ST1-plic 529 SE/GM-CSF
98N008

3 2 Mamu-AQl- 98N007 C4-V3g9.6p IFA
98N013

4 2 Mamu-A01l- 95X%011 C4-V3g.6p 529 SE/GM-CSF
96X004

Group 1 animals received 0.5ml of the Th-CTL
peptide ST1-p1i1C (1.0 mg/ml) in a water in oil emulsion
with 0.5ml IFA in a total volume of 1.0 ml. The group 2
15 animals received 0.5ml of S§T1-pllC (1.0 mg/ml) combined
with 250pug of human GM-CSF, 50ug of 529 SE with a final
oil concentration of 1% in a total volume of 1.0ml.
Group 3 animals received 0.5ml of the.C4-V34, s» peptide
(2.0 mg/ml) in a water in oil emulsion with 0.5ml of
20 IFA, final volume of 1.0ml. Finally the group 4 animals
recelved 0.5ml C4-V3yy s peptide (2.0 mg/ml) combined
with 250ug of human GM-CSF, 50ug of 529 SE with a final
oil concentration of 1% in a total volume of 1.0 ml.
All animals were immunized by intramuscular
25 injection on a schedule of 0, 4, and 8 weeks.
Peripheral blood samples were drawn immediately before
and 1 or 2 weeks after each immunization to monitor CTL



responses in unstinulated peripheral bl ood. 0 5 MAY 2005 - 49 5 10
PCT/USQO / 46943 Tabl e 16 Percent plliC-tetraner staining and pllCspecific
ELI SPOT responses in freshly isol ated peripheral bl OOdg}ﬁeﬁkY Gu¥eek 5
Pre-inmmuni zation 1 wk post 2d inmuni zation Fresh ELISP resh ELI SPOT
Bld # SFCYBI%3#'5FC Aninal / Formal - Tetramer Per 106 TERGARRV®E: 106
(Goup) ation staininga calls staining cells 95x009(1) ST1-pl11C 0.02 0.0
0.00 0.0 + IPA 93x021(1) STI-VIIC 0.02 Ndb 0.15 56.3 + | PA 98n002(2)
ST1-pl1C 0.00 0.6 0.05 0.0 + 529SE/ GW CSF 98n00B(2) STI-VIIC 0.05 0.0
0.04 15.0 + 52985/ am CSF week 6 Z s post tad inmunization Fresh
ELISPOT Bld # SFC Tetramer Per 106 staining calls 0.00 3.8 0.12 21.9 0.01
6.3

induction by tetramer staining, pliC (Cys Thr Pro Tyr
Asp Ile Asn Gln Met; SEQ ID NO:3, amino acids 19-27)-
specific ELISPOT responses and bulk culture CTL

responses (Groups 1 and 2) as well as for peptide
5 specific antibody responses (Groups 1-4).

Safety and Tolerability

§T1-pllC + IFA: The ST1-pllC + IFA
10 formulation which was administered by intramuscular
injection at a single site three times in the group 1
animals was associated with significant injectioh site
reactivity. One animal (93x%021) developed a 1.5 cm
sized abscess at the site of injection two weeks after
15 the second immunization. The other animal (95x009) also
developed a 2.0 cm sized abscess at the site of
injection two weeks after the third immunization which
broke through the skin and required dressing.
ST1-pllC + 529 SE/GM-CSF: The ST1-pliC + 529
20 SE/GM-CSF formulation which was administered by
intramuscular injection at a single site three times in
the group 2 animals was associated with minor adverse
effects. Both of the group 2 animals vomited shortly

after receiving the third immunization at week 8. No
25 other adverse effects were noted.
C4-V3gs.6p + IFA: The C4-V3gs. ep + IFA
formulation which was administered by intramuscular

injection at a single site three times in the group 3
animals was associated with significant injection site

30 reactivity. One animal (98n013) developed a 1.0 cﬁ
sized abscess at the site of injection one week after
the second immunization. The other animal (98n007) also
developed a 1.5 cm sized abscess at the site of
injection one week after the second immunization. This

35 animal’s abscess required draining and dressing four
weeks later.



0.01 9.4 Wek 8 Wek 0 Wek 10 4 wks post 2n 1 wk post 3rd 2 wks post 3rd

| muni zation i mmuni zation i mmuni zati on Animal Formul - Fresh SLI SPOT Fresh
Bl d ELI SPOT Fresh ELI SPOT ation Bid Bid 95x009(1) STI-W@? . OfgsNd 0.01 2.5
+ | FA 93x021(1) STI-VIIC 0.02 Nd 0.14 Nd + | FA 98n002( 1-p1l1C 0.06 Nd
0.00 Nd WO328887 GVt CSF 98n008(2) ST1-pllC 0.02 Nd 0. OBCTNEPOD4QE 0.0 +
52985/ OM CSF a Reported as the percentage of fresh bl ood CD3+CD8+

| ynphocytes staining positive with the pllCtetramer; ND, not done. b Nd -
No data (in this and subsequent Tables). P11C-specific ELI SPOT response*:
To further evaluate the induction of4&ellular imune responses in 1 5 MAY
2005 WD 02/38177 PCT/US01/ 46943 - 50 the Goup 1 and 2 aninmals, freshly

i sol ated peripheral blood | ynphocytes were screened for the presence of
pl1C-specific CD3+CDB+ T | ynphocytes by ELI SPOT analysis. As shown in

Tabl e 16, only ani mal C43¥821¢x % SR FE/EMTEHES r ol GetEot.ablte 5SR8vel s of
pl1C- speci f i sE/dHXsF ¥oparat Bon Whifchealis badnih iidr@ad@e byanal ysis, had

det ectabl e pl LG SRGCLAE %?éc fiaéyrmhqcxmalé?ys Eld $RPLle @méy%igé- in every

case, a positlve respgnse, tetraner _analysis was corroborated by a
bosi tive p11kBe BFoUBedi ARETELY ST AECRORERY VAR CRELBIPPF o cel | Ul ar | mmune
respodses afadverseneffeet. pcpreé rf FheCoroupns animals| (95w0:E¥ort to

i ncrease t hevsiirdetr sabrpiy GHEHPHEiddceitthy Stipd ItHirld0 immunization

at week 8. No other adverse effects were noted.
In all of the group 1 and group 3 animals in
which the animals received IFA as the adjuvant,

10 significant injection site reactivities were seen.
These results indicate that 0.5mls of IFA is poorly
tolerated when given by intramuscular injection at a
single injection site. It is also worth noting that 3
of the 4 animals that received 529 SE/GM-CSF as the

15 adjuvant at week 8 vomited shortly after being
immunized. While the anesthetic used (ketamine) is
known to be associated with vomiting, no other cases of
animals vomiting were documented over the course of the
study. At this time, insufficient evidence exists to

20 attribute the animal’s vomiting to any adverse effects
associated with 529 SE/GM-CSF.

Results: Induction of Cellular Immune Responses (Gxroups
25 1 and 2)

Fresh Blood pllC-tetramer Staining: Prior to

immunization, and one and two weeks post-immunization,
fregshly isolated peripheral blood from all the Mamu-A*01

30 positive animals (Groups 1 and 2) was screened for the
presence of pliC-specific CD3*CD8* T lymphocytes by
soluble MHC Class I tetramer staining. As shown in
Table 16, only one animal (93x021) which recelved the
ST1l-pllC peptide in combination with IFA, showed

35 evidence of immunization-induced cellular immune
responses in unstimulated peripheral blood.



15 analysis, freshly isolated peripheral blood | ynphocytes were stinulated
invitro wth peptide pll1C and rhiL-2. After 14 days, the resulting
effector cells were screened for pllC-tetranmer binding g§ wel f00:s for
functional pllCspecific lytic activity in a standard 20 chrom umrel ease
CTL assayWOmes¥esults of the pllGC tetramer anal ysis ag@i/gdeg4demct i onal
CTL assays are shown in Table 17. Animal 93x021, which consistently
showed pll1C-specific i mune responses in freshly isolated |ynphocytes,
denonstrated a very high |evel of 25 tetramer binding and functional CTL
activity one week after the second i4®mmi zation. This indicated the

i nduction of a very potent pllC-specific cellular imune response. In
contrast to the results seen in the freshly isolated | ynphocytes, one
animal from Goup 2 30 (98n008, ST1-pllC + 529 SE/ G\t CSF) began to show
evi dence of pllC-specific cellul ar TrRhkank6responses two weeks after the
second i mmmdsﬁidrﬁnplltbweé{efaméﬂﬂ@tﬁlﬂxﬁngsmi;filQ:-is%w.ﬂQiéeﬁm seen in

the Group 2 ani g of s . nitude than that seen
inthe 35 resp ongl %ﬁgﬁgrﬁa rom ggggi%ye%/p%%?; Bi'%i& 5 0 5 MAY 2005
PCT/ US01/ 46943 TabI e 17 Percent wplle&-tetramer ghpisni ng and fugaq:tg onal pllC

specific CTL responses aft ererdefimsiniaiqaept i dewpadde 225t i MUl BdaksOpoef\nrimal /
G oup Formul ation 95x009(1) ST1-pllC -+ | F,&"vwék“@“ bre- i AmrurlizeeieR on

Fresh ELISPOT

Bld # SFC Bld # SPC Bld # SFC
Animal/ Formul-~ Tetramer Par 10° Tetramer Per 10° Tetramaer Par 10°
(Group) ation staining" cells gstaining cells staining cealls
95x009(1) STl-pllc 0.02 0.0 0.00 0.0 0.00 3.8
+ IFA
93x021(1) ST1l-pliC 0.02 Na® 0.15 56.3 0,12 21.9
+ IFA
98n002(2) BTl-plicC 0.00 0.6 0.05 0.0 0.01 6.3
+ 5298E/
GM~CSF
298n008(2) sTl-pllc 0.058 0.0 . 0.04 15.0 0.01 9.4
+ 5298E/
GM-~-C8F
Week 8 week 9 Week 10
4 wks post 2™ 1 wk post 3™ 2 wks post 3*
immunization immunization irmunization
Animal Formul - Fresh ELISPOT Fresh Bld ELISPOT Fresh ELISPOT
ation Bld Bld
95%009(1) 8Tl-pllc 0.00 N4 0.01 2.5 0.02 1.9
+ IFA
93x021(1) STil-pllc 0.02 Nd 0.14 Nd 0.02 Nd
+ IFA
98n002(2) ST1-plic 0.06 Na 0.00 Na 0.00 3.8
+ 5298E/
GM-CSPF
98n008(2) STl-pllc 0.02 Na 0.02 Nd 0.00 0.0
+ 5298E/
GM-CSPF
5
® Reported as the percentage of fresh blood CD3*CD8* lymphocytes
staining positive with the pliC-tetramer; ND, not done.
" Nd = No data (in this and subsequent Tables).
10 PllC-specific ELISPOT responses: To further

evaluate the induction of cellular immune responses in



Tetramar CTL staining' 20:.1 EETb 0.03 0.6 0.03 0.0 0.21 0.0 0.16 0.0
Week 5 1 wk post 24 immuni zation~ Tetraner CIL staining 20.1 E:T Wek 6
2 WKks post 26 inmunization Tetranmer CIL staining 20:1_E T week 8 4 wke
post 204 immunization Tetraner CTL Staining 20:1 E: T MAY 205k post
3:4 i muie%2ABP8BA  Tetramer CTL Staining 20.1 E: T Weel®CISPIARE poet 3rd

I mruni zation Tetramer CTL staining 20el ET 0.76 3.0 0.27 0.0 15.15 4.69

- 50 -

the Group 1 and 2 animals, freshly isolated peripheral
blood lymphocytes were screened for the presence of
pllC-specific CD3'CD8" T lymphocytes by ELISPOT
analysis. As shown in Table 16, only animal 93x021,

5 which demonstrated detectable levels of pllC-specific
CDp8* lymphocytes by fresh blood tetramer analysis, had
detectable pliC-specific CD8' T lymphocytes by ELISPOT
analysis. In every case, a positive response by pllC-
tetramer analysis was corroborated by a positive pliC-

10 specific ELISPOT response.

pliC-specific cellular immune responses after

in vitro peptide pllC stimulation: In an effort to
increase the number of pllC-specific cells prior to

15 analysis, freshly isolated peripheral blood lymphocytes
were stimulated in vitro with peptide pliC and rhIL-2.
After 14 days, the resulting effector cells were
screened for pllC-tetramer binding as well as for
functional pliC-specific lytic activity in a standard

20 chromium release CTL assay. The results of the pllcC-
tetramer analysis and the functional CTL assays are
shown in Table 17. Animal 93x021, which consistently
showed pliC-gpecific immune responses in freshly
isolated lymphocytes, demonstrated a very high level of

25 tetramer binding and functional CTL activity one week
after the second immunization. This indicated the

induction of a very potent pllC-specific cellular immune
response. In contrast to the results seen in the
freshly isolated lymphocytes, one animal from Group 2

30 (98n008, ST1-pllC + 529 SE/GM-CSF) began to show
evidence of plliC-specific cellular immune responses two
weeks after the second immunization. However, the pliC-
specific immune response seen in the Group 2 animal was
of a significantly lower magnitude than that seen in the

35 responding animal from Group 1.



0.73 Nd 5.84 Nd 93x021(1) ST1-pliC + |IFA 98n002(2) ST1-plliC + 529SH/
GVt CSF 98n008(2) ST1-plliC + 529SE/ GWCSF Animal/ G oup Formul ation

95x009(1) ST1-plliC + |PA 93x021(1) ST1-pliC + IFA Nd 8n002( 2)
4.90 7.3 0.72 0.0 Nd ml\%Sy*gWg?“??o.sg 0.0

ST1-plIC Nd Nd + 529SE/ GM car
98n008( 2) WOI2B3B7T C Nd Nd 2.24 11,4 5.00 0.0 + 529x5/ CMTE01469Reported as

t he percentage of CD3+CD8+ cultured calls staining positive wth the
pllC-tetramer. b Reported as the percent pllC-specific lysis (m nus
background) at 10 an effector to target ratio (E T) of 20:1. Intracellular
Cyt oki ne Anal ysis: To further charadi¥rize the functional and phenotypic
properties of the immunogen-induced peptide pllC specific |ynphocytes,

Table 17
Percent pliC-tetramer staining and functional pliC-
specific CTL responses after in vitro peptide pllC

gstimulation
5
Week 0 Week 5 Wesk 6
Pre~immunization 1 wk post 2™ 2 wks post 2™
immunization immunization
Animal/ Tetramar CTL Tatramer CTL Tetramer CTL
Group Formul- staining® 20:1 E:7° staining 20:1 E:T staining 20:1 E:T
ation
95%009(1) sT1l-pllc 0.03 0.6 0.23 NA 0.27 0.0
+ IFA
93x021(1) 8Ti~-plicC 0.03 0.0 34.31} 66.3 15.15 4.69
+ IPA
98n002(2) arl-pilc 0.21 0.0 Nd Nd 0.73 N4
+ 529SE/
GM-CSF
98n008(2) 8T1-pllc 0.16 0.0 Na Nd 5.84 N&
+ 5298E/ .
GM-CSP
Waek 8 Week 9 Wask 10
4 wka post 2™ 1 wk post 3% 2 wks post 3™
immunization immunization immunization
Animal/ Tetramer CTL Tetramer CTL Tetramer CTL
Group Formul- Staining 20:1 E:T Staining 20:1 Staining 20:1
ation E:T E:T
95x009 (1) 8T1l-pllcC Nd N& 0.76 3.0 0.72 0.0
+ IFA
93x021(1) 8STl-pllc Na& Na 4.90 7.3 Nd Nd
+ IFA
98n002(2) STl-pllicC Nd Nd 0.07 5.7 0.39 0.0
+ 52938/
GM-C8P
98n008(2) 8T1l-pllc Nd NA 2.24 11.4 5.00 0.0
+ 5298E/
GM-CSF
* Reported as the percentage of CD3+CD8+ cultured cells staining
positive with the pllC-tetramer.
b Reported as the percent pliC-specific lysis (minus background) at
10 an effector to target ratio (E:T) of 20:1.

Intracellular Cytokine Analysis: To further
characterize the functional and phenotypic properties of
the immunogen-induced peptide pllC-specific lymphocytes,

15 the intracellular expression was monitored of the Thl




15 the intracellular expression was nonitored of the Thl 0 5 MAY 2005 WO
02/ 38177 PCT/USO01/ 46943 - 52 type cytokines INF-y, TNFa, IL-2 and the Th2
type cytokine IL-4. Intracellular cytokine expression was nonitored in
peri pheral blood |ynphocytes after an initial in vitro &% MY &3 on in the
presence fOPBYWT5 peptide pllC and rhiL-2. The cul t ur eBCIES@/4¢9ATN

mai ntai ned for 14 days with 40U m 1L-2. After two weeks, the cultured
cells were stinulated with either nedia alone, or with 10M peptide pliC +
anti-human CD28 and anti-human CD49d for one hour. After one hour, the 10
cells were treated wwth Brefeldin A-f8 -an additional five hours to allow
for intracellular cytokines to concentrate in the endoplasmc reticulum
Intracel lul ar cytokine expression was then quantitated by flow cytonetry
(Tables 18 & 19). 15 As shown in Table 18, two weeks after in vitro
pepti de pllCppe maytakines fRB-ypenraheral2 kg dnd srm:hapyé es fromthe group

1 ani mal 93X9§’€ol€i§zL1'IE.11C + nthFAAQ llqlqggn&égﬁﬁﬁ% less veI of Thi type

cyt oki ne NIR—" si on, ess S 858t ve?y 20
secreting | @f n B?ri?P%F‘¥Nﬂ&P8§|ﬁ%T%#@PXF%%ﬂaf&PF axp3' | ynphocyt es
after In vitimithieat |1ahevpi:i:53 st infdlatliofNin \WeHE pfddedie)y oL@t i Ng the Th2
Lype oytokinfegurdh e ahleriis b Sef eawgu,geeA 'ufee&ert% found to be lim ted
to the ¢ ”%CQ % f S hcé% rief re-exposure 25 to the
epti de 11(5"5“t”hea P4 é{’r‘i'& U Ep L3 i EeFt E¥Qubset s wer e
pep p
actively sec‘l’%ﬁ“’rshg thirecrhturgdpceldpt Ukrﬁestiwa;teahdrﬁNFa;.tm coul d not by
induced to métiLaonbgnbsiwed 26 pmﬁéséﬁ‘&' A1Q‘te|+5aﬁful-im£an/tfﬂz%r peptide
pl1C re- expo%%hgbﬁg %égg Th2 ty% 30 C gl ne It 4 was
unaff%Fted / 1?7 re the
1 cells were treated with Brefeldin A for an add1t10na1
five hours to allow for intracellular cytokines to
concentrate in the endoplasmic reticulum. Intracellular
cytokine expression was then quantitated by flow
cytometry (Tables 18 & 19).
15 As shown in Table 18, two weeks after in vitro
peptide pllC stimulation, CD3* peripheral blood
lymphocytes from the group 1 animal 93x021 (ST1-pliC +
IFA), demonstrated a low level of Thl type cytokine
expression, with less than 1.5% of all cells actively
20 secreting INF-y, TNFa, or IL-2. Approximately 8% of all
CD3" lymphocytes after in vitro peptide pllC stimulation
were actively secreting the Th2 type cytokine IL-4, and
the IL-4 secreting cells were found to be limited to the
CD3'CD4" lymphocyte subset. After a brief re-exposure
25 ~ to the peptide p1lC, the plliC-tetramer®' and CD3*CD8*
lymphocyte subsets were actively secreting the Thl type
cytokines INF-y and TNFo, but could not be induced to
secrete significantly increased levels of IL-2. After
peptide pllC re-exposure, the secretion of the Th2 type
30 cytokine IL-4 was unaffected.



Tabl e 18 Intracel lul ar cytokine analysis, group 1 animl 93x021, two weeks
post second i nmuni zati on Lynphocyte MedialNF-y S.I.MediaTNFa S. 1.
Subset p11Cpl11C P11C tetramer' 97727, 61228. 39020, 342226. Q g%kz
CD3' 7, 62865, 5678. 612, 25651, 3614. 2 bCD3+CD4+2, 4885, 5452. B9 MYo2W370 4
bCD3+CD8' 3O1288757311. 56, 86548, 4397. 1 Medi al L-2 S. | . VeRGTAVI0VAS |
pliCpli C 11 G 7512, 0042. 7NdNdNd tetraner' bBul k
CD3' 2, 8796, 4632. 278, 06990, 5631. 2 bCD3' CD4+1, 3771, 6831. 271, 27581, 4371. 1
bCD3* CD8* 1, 5024, 7833. 26, 7949, 1261. 3 5 Table 19 Intracel | ul ar cytoki ne
anal ysis, group 2 animal 98n008, one53week post third i munization 10
Lynphocyte Medi al NF-y S. 1. Medi aTNFC4 S. 1. Subsetpl | Cpa. 1C P11C
tetramer' 5455601. 07484540. 0 bBul k CD3' 6, 82910, 4891. 53, 40213, 4434.0
bCD3+CD4+3, 3103, 7891. 11, 4282, 5671. 8
' Table 18
Intracellular cytokine analysis, group 1 animal 93x021,

two weeks post gsecond immunization

Lymphocyte INF~y TNFQ
Subset Media plic *S.I. Media plicC s.I.
Fplic-
tetramer* 977 27,612 28.3 90 20,342 226.0
*Bulk CD3* 7,628 65,567 8.6 12,256 51,361 4.2
bcp3*cpd* 2,488 5,545 2.2 6,252 2,827 0.4
*¢cp3*cps* 5,273 60,573 11.5 6,865 48,439 7.1
IL-2 ' IL-4

Media pllicC S.I. Media plic S.I.
plic-~
tetramer* 751 2,004 2.7 N4 Na N&
*Bulk cCD3* 2,879 6,463 2.2 78,069 90,563 1.2
bepa‘tcp4* 1,377 1,683 1.2 71,275 81,437 1.1
bcp3‘cpsgt 1,502 4,783 3.2 6,794 9,126 1.3

5
Table 19

Intracellular cytokine analysis, group 2 animal 98n008,

one week post third immunization

10
Lymphocyte INP-Y TNFG
Subset Meadia plic 4s.I. Media pllC 8.I.
Pp11c-
tetramer’ 545 560 1.0 748 454 0.0
*pulk CD3* 6,829 10,489 1.5 3,402 13,443 4.0
bep3tepdt 3,310 3,789 1.1 1,428 2,567 1.8
®cp3*cps* 3,189 6,825 2.1 2,587 11,324 4.4
IL-2 IL-4

Meadia plic 5.I. Media pllC 8.I.
®p11C- _
tetramer' 77 456 5.9 nd nd nd
PBulk CD3" 385 2,868 7.4 219,789 202,122 0.9
Pep3tepat 1,379 1,761 1.3 170,804 158,175 0.9
*¢p3*cps* 36 2,095 58,2 49,053 44,083 0.9

S.X., Stimulation index.

reported as the number of indicated cells staining positive for
the indicated cytokine pexr 10° CD3* cells, minus background

15 (isotype control) staining.

»



bCD3+CD8+3, 1896, 8252. 12, 58711, 3244. 4 MediallL-2 S.I.Mediaz P-4 S. 1. pllCpllC
11C tetraner' 774565. 9ndndnd bSul k CD3' 3852, 8687. 4219, 789202, 1220. 9

bCD3+CD4' 1, 3791, 7611. 3170, 804158, 1750. 9 bCD3' CD8* 362, 095%8%@/19 ®|5344, 0830. 9
. S.I., Stimulation index. b reported as the nunber of "in ica?‘ed cells
stai ni ng WYORBINE for the indicated cytokine per 106 ASIUSLEHIS ninus
background 15 (isotype control) staining. 0 5 MAY 2005 WO 02/38177

PCT/ USO01/ 46943 - 54 As shown in Table 19, two weeks after in vitro

pepti de pllC stinulation, CD3+ peripheral blood |ynphocytes fromthe group
2 ani mal 98n008 (ST1-pllC + 529 SE G4 CSF) denonstrated a | ow | evel of Thi
type 5 cytokine expression, with less than 1.0%of all cells actively
secreting INF-y, TNFa, or IL-2. Interestingly, approximtely 209& of all
CD3+ | ynphocytes were actively secreting the Th2 type cytokine IL-4, a 2.5
fold increase in the ASnBeewniin Tablgr 3Yuctwry;wasks afgeridncoitrr ed to the
G oup 1 ani peptide yaict seimssst ivin, hcDBh@daiphpralaplsdd, the [L-4

secr eting ColprilRohoHRE i Hedub™a! g1l 14dodS (GRApLyEmhOCY €
subset . Aftesr 9 [ g{: ;gﬁégos%rre ﬁg t f‘?e tide %1% t%e pl1lC tetraner+
and CD3+CD8+3% ) 8¥y & EY AR Re' offbve]1§ >ThYi 5P coul d be
stinuPat ed tYtekdnet exprEesiont wish lea- than il @nefasilteelke G oup |
ani mal , aft elctiRiydBectét PP OGH-9, i I i18ABL | BRESASR indill- 2 _
expression b + cell s coyld » denonstrated. As was the case with
P aﬁ?ro mae? E%oifg. g ?xcgew ve
the Group 1 R TaT, TorY o hg 't fe'r §78x E¥H°P VTR e p11C, the
secretion ofSa¥@tiRg gpﬁe'rhz type cytokine IL-4, a 2.5 fold
increase in the number of IL-4 producing cells as
10 compared to the Group 1 animal. As was the case with
the Group 1 animal, the IL-4 secreting cells were found
to be limited to the CD3'CD4* lymphocyte subset. After
a brief re-exposure to the peptide pllC, the pliC-
tetramer® and CD3'CD8* lymphocyte subsets f£rom the group
15 2 animal could be stimulated to secrete TNFw, but not
INF-y. In contrast to the Group 1 animal, after peptide
re-exposure, a significant increase in IL-2 expression
by CD3'CD8" cells could be demonstrated. As was the
case with the Group 1 animal, following the re-exposure
20 to the peptide plilC, the secretion of the Th2 type
cytokine IL-4 was unchanged.

Results: Immunogen-Induced Humoral Immune Responses
(Groups 1 and 2): d

25
To evaluate the induction of immunogen-
speclfic humoral antibody responses, the anti-ST1-pllC
ELISA antibody titers were measured in the serum of the
group 1 and 2 animals immediately prior to immunization
30 and 1 and 2 weeks after the second and third
immunizations. The results are summarized in Table 20.



cytokine 1L-4 was unchanged. Results: | mmunogen-I|nduced Hunoral | nmune
Responses (G oups | and 2): 25 To evaluate the induction of immunogen-
speci fic hunoral antibody responses, the anti-ST1-pllC ﬂ%lhﬁg i body
titers were neasured in the serumof the group 1 and 2 i"ral mredi atel y
prior to MABYEtion 30 and 1 and 2 weeks after the seREHESOHAN43 hird

I mmuni zations. The results are sunmarized in Table 20. WD 02/38177 - 55 O
5 MAY 2005 PCT/ US01/ 46943 Tabl e 20 ELI SA end-point titers of serumfrom
rhesus nonkeys inmmunized with ST1-p11C (groups 1 and 2)

Ani mal Gr oupFor nmul ati onWeekST1- p11C AR iter’ 95x0091ST1-pll C + | FA512, 800
612, 800 96, 400 1012, 800 93x0211ST1-pllC + | PA551, 200 6102, 400 9' 51, 200
10S1, 200 98x0022ST1-pllC + 529SE/ Gw CSF5<50 6<50 91, 600 10<50

98n0082ST1- p11C + 529SE/ Gvt CSF5200 6200 912, 800 106,400 5 ° Anti body
end-point binding titers were deteri®#bded28s the reciprocal of the highest
di lution of thergbaseRdgpointy titers of serum from rhesus monkeys

immunized with ST1-pllC (groups 1 and 2)

Animal Group Formulation Week ST1-pliC Ab titer*
95x009 1 ST1-pllC + IFA 5 12,800
6 12,800
9 6,400
10 12,800
93x021 1 8T1-pllC + IFA 5 51,200
6 102,400
9 51,200
10 51,200
98x002 2 §T1-pllC + 529SE/GM-CSF 5 <50
6 <50
9 1,600
10 <50
98n008 2 ST1-pllC + 5298E/GM-CSF 5 200
(1 200
9 12,800
10 6,400
5
* Antibody end-point binding titers were determined as the
reciprocal of the highest dilution of the plasma giving an
OD reading of experimental/control (E/C) of > 3.0.
10 Immunogen Induced Humoral Immune Responses (Groups 3 and

4

To evaluate the induction of immunogen-
specific and adjuvant-specific humoral antibody
15 responses, the anti-C4-V3s,.6 and anti-GM-CSF ELISA
antibody titers were measured in the plasma of the group
3 and 4 animals immediately prior to immunization and
one and two weeks after the second and third
immunizations. The results are summarized in Table 21.
20 The results indicate that peak plasma C4-V3gy.sp antibody



OD readi ng of experinental/control (E/C) of > 3.0. 10 I nmunogen | nduced
Hunoral | nmune Responses (Groups 3 and 4): To evaluate the induction of

i mmunogen- specific and adjuvant-specific hunoral antib@g wio 2008sponses,

the anti-C4-V389. 6P and anti-GW CSF ELI SA antibody titers were neasured in
the plasnWOR/B38Hé group 3 and 4 aninmals i medi ately prP@HUY46%uni zat i on
and one and two weeks after the second and third i mmnizations. The
results are summari zed in Table 21. 20 The results indicate that peak

pl asma C4-V389. 6p anti body 0 5 MAY 2005 WD 02/38177 PCT/ US01/ 46943 - 56
titers were generated at one week aft®fr the second inmmunization in all the
animal s tested. Peak plasma antibody titers in the group 3 aninals
(C4-Vv389.6p + |FA) were several orders of magnitude higher than the peak 5
pl asma antibody titers seen in the group 4 (C4-V389.6p + 529 SE/ G\ CSF).
The group 4 biterd yvegengmserated dtownepueelicateexiiihe [segend of anti- G CSF
anti body ti tamaﬂiaaanaaakﬁdame:ﬂe@maauertaheedhl rntau:rrﬁmabﬁaatl on. 10

Table. 21 ELLSA tf'da‘} a e i mmuni zed
w th oi-vasg by Caroup E%Q {ﬁ 35" ?n%ér"“ﬁfgatu NS DS @A’

Anti-human &F F’FEP §5ﬁ60‘7’( Ao t\%’e‘ the Be3kA 5102, 400<10
625, 6(00<10 Q@%)'@I’@ibggg mrx_?@e@sml@(xe)mm@e (64-¥34sked 12, 800<10
66, 400<10 9182 S8HX/EM-CSF). The group 4 animals demonstrated low

but detectable levels of anti-GM-CSF antibody titer that
peaked one week after the third immunization.

10 Table 21
ELISA end-point titers of plasma from rhesus monkeys
immunized with C4-V339.6p (groups 3 and 4)

Animal/ Cc4-v3 Ab Anti-human

Group Formulation Week titer* GM~-CSF Ab titer
98n007(3) C4-V3g.5p + IFA 5 102,400 <10
&6 25,600 <10
9 25,600 <10
10 25,600 <10
98n013(3) C4-V3gs.¢p + IFA 5 12,800 <10
6 6,400 <10
9 12,800 10
10 12,800 <10
96x004(4) C4-V3gy.4 + 5 6,400 320
5298SE/GM-CSF
6 1,600 160
9 3,200 2,560
10 1,600 1,280
95x011(4) C4-V3gs.6p + 5 1,600 160
529SE/GM-CSF
6 800 80
9 1,600 1,280
10 1,600 1,280
15 * Antibody end-point binding titers were determined as the

reciprocal of the highest dilution of the plasma giving an OD
reading of experimental/control (E/C) of > 3.0.



1012, 800<10 96x004(4) C4-V36, 6, + 56,400320 5298E/ Gwt CSF 61, 600160

93, 2002, 560 101, 6001, 280 95x011(4)C4-V3,,,6, + 5 1,600160 529SE/ G\t CSF
680080 91, 6001, 280 101, 6001, 280 15 Anti body end- poi nt ;ﬂ§1%quugg ters were
determned as the reciprocal of the highest dilution o he plasma gi ving
an OD reXNBH8GF experinmental/control (E/C) of > 3.0. BHUNN692D05 WO
02/ 38177 PCT/ US01/ 46943 - 57 The induction of neutralizing antibodies in
the group 3 and 4 aninals was also nonitored; the results are sunmarized
in Table 22. The results indicate, that both group 3 animals and both
group 4 5 animal s had devel oped neutr®l izi ng anti bodi es that were capable
of neutralizing the SHIV89.6 virus in vitro. The SHI V89.6 neutralizing
antibody titers seen in the. group 3 animals were generally higher than
that seen in the group 4 animals. In addition, after the final 10

i muni zati on, the ser Ghef indodtheongodupethrabizivigmintibddiessinated a | ow
level of neugkeélgroupd3aghd Vi tanind0dl Rak ADSo FdniR3.8R;sthaei n of the virus,

which is diff ‘é%_lst to neut raie{ezd%ﬁoggﬁg@s{%goo%hy@eg‘z‘& §177 PCT/ USO01/ 46943

Ani mal / Grolt]p Pl at fon rum’énd-polnt neutralizing

4
anti body ti t:glxcgiqart@mthat both group 3 animals and both group 4

5 animals had developed neutralizing antibodies that were
capable of neutralizing the SHIVage. ¢ virus in vitro. The
SHIVgy.s neutralizing antibody titers seen in the group 3
dnimals were generally higher than that seen in the
group 4 animals. In addition, after the final

10 immunization, the serum from the group three animals
demonstrated a low level of neutralizing activity
against the SHIVyy.spr strain of the virus, which is
difficult to neutralize.



rhesus nonkeys i nmuni zed with C4-V389. 6P (groups 3 and 4) 98n007 (3)
C4-V389.6P + I FA 98n013 (3) C4-V389.6P + | FA 96x004(4) C4-V369.6P +
529SE/ G CSF 5 <10 <10 6 <10 <10 9 26 <10 10 <10 <10 5y §9wAY1200%)
C4-V389. 6P + 529SE/GMICSF - 58 Neutralizing antibody to' SHI V89. 6

SHI V89. 6P WO WIWI0 5 22 <10 6 46 <10 9 113 46 10 74PCLUSNIAEB3I<I0 5 12
<10 6 19 <10 9 36 18 10 22 <10 0 <10 0 <10 <10 <10 5 11 <10 6 <10 <10 9
19 <10 10 <10 <10 ' Neutralizing antibody titers are the reciprocal serum

dilution at which 50%of cells were protected fromvirus-induced killing
as neasured by neutral red uptake. - 58 -
Table 22

Serum end-point neutralizing antibody titers from
rhesus monkeys immunized with C4-V3gy ¢ (groups 3 and 4)

Neutralizing antibody to®

Animal/
Group Formulation Week SHIVys. ¢ SHIV,g.4p
98n007(3) C4-V34.6p + IFA 0 <10 <10
5 22 <10
6 46 <10
9 113 46
10 74 71
98n013(3) C4-V3g5.50 + IFA 0 <10 <10
5 12 <10
6 19 <10
9 36 18
10 22 <10
96x004(4) C4-V34.4p + 0 <10 <10
5298E/GM-CSF
' 5 <10 <10
6 <10 <10
9 26 <10
10 <10 <10
95%011(4) C4-V3g5.6p + 0 <10 <10
5295E/GM-CSF
5 i1 <10
6 <10 <10
9 19 <10
10 <10 <10

* Neutralizing antibody titers are the reciprocal serum dilution at
which 50% of cells were protected from virus-induced
killing as measured by neutral red uptake.

10



10 0 5 MAY 2005 WD 02/38177 PCT/ US01/ 46943 - 59 Exanple 8 Therapeutic

Ef fi cacy Study of PDAPP Transgenic Mce Treated with Al131-42 and

Adj uvant (s) 5 The followi ng experinent was designed to ggogpapmsa nunber of
adj uvant conbination fornmulations in PDAPP tranagenic mce to test the

t her apeut W@ @B817tacy of the Apl-42 peptide. Study DesiRT/USPE#s9¢hd a hal f
to twelve and a 10 half nonth ol d PDAPP transgenic mce (nmales and

femal es) were divided into four groups of 40 mice, sorted such that each
group was matched to each other as closely as possible for age, sex and
transgenic parent. The groups were-a described in Table 23: 15 Table 23
G oupTransgenic Mce Treatnment G oups N at N at Adjuvant Dose Al31-42
DoseStart End 1MPL SE25 g75/ 6094035 2MPL SE+GW CSF25¢g/ 10964/ 6094134
3529+Gwvt CSF25g/ 10964/ 60g4031 4PBSnana4037 APl -42 peptide was from El an
Phar maceuticals, 20 529 SE and MERamsXe lere from Cori xa, and nuri ne

G CSF was fFOE‘thWi?dE zﬁ‘ﬁibaaycstﬁ&pasﬂ/@bmm eehhigeniad miweeks 0, 2, 4,
8, 12, 16, 20 and 24. C oS- f l ection, starting
after the second injeet +hj ected 25

subcut aneously with a vol urre of 200 Al V\:hl I e group 4 received 250 |
subcutsaneous dosi ng. AReNBbF1VENDY e&ﬁﬁfﬁ.ﬁéﬁedwaaé deailkndd ©d the Study.

Titers were a3l @dntibdf S UdsulaBl YOG n IG5 Bt 41 Qls 3PP of
PDAPP transgenic mice to test the therapeutic efficacy
of the AB1-42 peptide.
Study Design: Ten and a half to twelve and a

10 half month old PDAPP transgenic mice (males and females)
were divided into four groups of 40 mice, sorted such
that each group was matched to each other as closely as
possible for age, sex and transgenic parent. The groups
were as described in Table 23:

15
Table 23
Transgenic Mice Treatment Groups
Group Adjuvant Dose AB1-42 Dpose N at N at
. Start End
1 MPL SE 25 ug 75/60 ug 40 35
2 MPL SE+GM-CSF 25 ug/10 ug 64/60 ug 41 34
3 529+GM-CSF 25 ug/lo ug 64/60 ug 40 31
4 PBS na na 40 37

ABf1-42 peptide was from Elan Pharmaceuticals,

20 529 SE and MPL™ SE were from Corixa, and murine GM-CSF
was from Biosource. All mice received injections at
weeks 0, 2, 4, 8, 12, 16, 20 and 24. Mice were bled 5-7
days post-injection, starting after the second
injection. Groups 1, 2, and 3 were injected

25 subcutanecusly with a volume of 200 ul, while group 4
received 250 ul subcutaneous dosing. Animals were
sacrificed at week 25 of the Study. Titers were
obtained using a dilution which gives a value of 50% of
the maximum optical density reading.

30



t he maxi num optical density reading. 30 0 5 MAY 2005 WO 02/ 38177

PCT/USO /46943 - 60 Results Inmunogenicity and Anti body Response: All
groups reached their peak geonetric nmean titer (GVI) of @S5ayiy bmsli es to the
APl -42 peptide at either the second (RC529 + GMCSF) or third bleed (MPLTM
SE, MPLT 3@ QBN CSF) (see Figure 1). At peak GMI, MPLEGA/BR14698M CSF was
16, 400, while 529 SE + GV CSF was 13,400 or approximately 1.5 tinmes the
MPLTM SE control of 9,700. 10 However, the titers on the two

GWt CSF-containing formulations (Goups 2 and 3) fell back to the-

approxi mate | evel of the MPLTM SE conffot, with final GWIs of MPLTM SE =
4600, MPLTM SE + G\t CSF = 5350, 529 SE + GWMICSF = 4650. 15 To determne if
the eventual decrease in titer of the two GwW CSF-containing formul ations
was due to an anti-GW CSF anti body response, an ELI SA was used to

det ermi ne i f Ragelt&\i CSF anti bodi es had formed over the course of the

i mruni zation. Sera fromall animals 20 recei ving GMCSF were titered

agai nst the nurine GVigak erjjrent evi dence of
anti- GW CSF anti bodi nol S L %W%E b o5 A%%I s (data not

shown) . Br ai AFAPE frAchedpthein peak lg(?é’f“ﬁﬁﬁi'cg'f‘?ﬁfbstltfﬁ' CYR) fPEantly
reducetl the ascivadidd @o @hebaph-4DipaiptABe aepéitited kheuseecandndi vi dual

resul ts; Tab'(ﬁcgﬁsW‘Hrﬁ@sr!}eék”{éi)rd?‘%qdéﬁl(ﬂ?L&FéélurM%L& gpd vgual resul ts:

Tabl e 25 o] esu e cort| DAPP  nouse brain.
AP ELI SAs (ptg%ﬁd {ﬁleaeftﬁér%ﬁrs %r"@ g%’?%dsfs *pF¥GFBtiSYYR descri bed
(54) using glfnt®lnathidel BRP| $§ed B-SSH Heﬁngén@ﬂ(éspr Statistical

conpari sons appesckinka dtpnn- S\t inmey dhesMpaf* SEEbitxANSE. 93200.

10 However, the titers on the two GM-CSF-containing

formulations (Groups 2 and 3) fell back to the

' approximate level of the MPL™ SE control, with final
GMTs of MPL™ SE = 4600, MPL™ SE + GM-CSF = 5350, 529 SE
+ GM-CSF = 4650.

15 To determine if the eventual decrease in titer
of the two GM-CSF-containing formulations was due to an
anti-GM-CSF antibody response, an ELISA was used to
determine if anti-GM-CSF antibodies had formed over the
course of the immunization. Sera from all animals

20 receiving GM-CSF were titered against the murine GM-CSF
used throughout this experiment. No evidence of anti-
GM-CSF antibodies was found in any of the treated
animals (data not shown).

Brain AB Levels: All three treatment groups

25 significantly reduced the accumulation of both total AfB
peptide (Figure 2-individual results; Table 24-pooled
results) and APl-42 (Figure 3-individual results; Table
25-~pooled results) in the cortical region of the PDAPP
mouse brain. AP ELISAs (total and 1-42 forms) were

30 performed as previously described (54) using guanidine-
solubilized brain homogenates. Statistical comparisons
used the Mann-Whitney test of significance.

35



0 5 MAY 2005 WO 02/38177 PCT/US01/ 46943 - 61 Table 24 Cortical Total AR
Level s PBSMPL SEMPL SE + 529 SE + GMW CS!' GW CSF Medi an6, 4781, 7079251, 313
(ng/g) 64 -33 -67 -79 - Range 17, 2088, 5015, 2935, 271 % R@8umiy oms--- 74 86
80 P Value --- <0.0001 <0.0001 <0.0001 (MW N 37 35 34 31 Table 25
5Corti cal YRPEY7 Level s PBSMPL SEMPL SE + 529 SE + G CSIIAR0CS[43

Medi an5, 6091, 7997791, 127 (ng/g) 284 -10 -43 -29 - Range
14,0046, 7154, 8244, 442 % Reducti on---688680 P Val ue---<0.0001<0. 0001<0. 0001
(MW 36353431 N Anyl oid Burden: The extent of anyloidosis was quantified
in the frontal cortex using inmmunohi®tochenical nethods as previously
described 10 (55). Al three treatnent groups showed a significant
“reduction in anyloid burden (Figure 4-individual

Table 24
Cortical Total A Levels
PBS MPL SE MPL SE + 529 SE +
GM-CSF GM-CSF
Median 6,478 . 1,707 925 1,313
(ng/g)
Range 64 - 33 - 67 - 79 -
17,208 8,501 5,293 5,271
% Reduction -——— 74 86 80
P Value ——— <0.0001 <0.0001 <0.0001
{M-W)
N 37 35 34 31
Table 25
5 Cortical AB1-42 Levels
PBS MPL SE MPL SE + 529 SE +
GM~-CSF GM-CSF
Median 5,609 1,799 779 1,127
(ng/g)
Range 284 - 10 - 43 -~ 29 -
14,004 6,715 4,824 4,442
% Reduction - 68 86 80
P Value ——— <0.0001 <0.0001 <0.0001
(M-w)
N 36 35 34 31

Amyloid Burden: The extent of amyloldosis was
gquantified in the frontal cortex using

iﬁmunohistochemical methods as previously described

10 (55). All three treatment groups showed a significant
reduction in amyloid burden (Figure 4-individual
regults; Table 26-pooled results).




results, Table 26-pooled results). 0 5 MAY 2005 WD 02/38177 - 62 (MW N
29 33 Table 26 Frontal Cortex Anyloid Burden PBS MPL SE MPL SE + Gw CSF
Median 7.98 0.49 0.00 (AB) Range 0.00 - 0.00 - 0.00 - ﬁﬁg ¢ 1opgs 9- 63 %
Reduction ------ 94 100 P Value ------ <0. 0001 <0.0001 2 %eurl tic Burden:
The ef f ectV¥¥¥Ft8at nent on 5 the devel opment of neurit PE/ESRHE9%DhyY in the
frontal cortex was assessed i nmunohi stochem cally as previously described
(55). Al three treatnment groups significantly reduced the extent of the
neuritic burden relative to PBS control (Figure 5-individual results; 10
Tabl e 27-pooled results). 15 (MW ~N29- 33 29 Table 27 Frontal Cor t ex
Neuritic Burden PBS MPL SE MPL SE + 529 SE + 0.35 GWCSF GWCSF 0.14 0.04
0.02 Range 0.00 - 0.00 - 0.82 0.00 - 0.60 0.00 - 0.91 1.21 % Reduction ---

60 8% 95 P Value --- 0.0153 < 0.0001 < 0.0001
Table 26
Frontal Cortex Amyloid Burden
PBS MPL SE MPL SE + 529 SE +
GM~CSF GM~-CSF
Median 7.98 0.49 0.00 0.04
(%AB)
Range 0.00 - 0.00 - 0.00 - .83 0.00 - 5.53
27.37 9.63
% Reduction  «~ew-e-- 94 100 99.5
P Value =  ~=e=-- <0.0001 <0.0001 <0.0001
(M-W)
N 29 a3 29 30

Neuritic Burden: The effect of treatment on
5 the development of neuritic dystrophy in the frontal
cortex was assessed immunohistochemically as previously
described (55). All three treatment groups
significantly reduced the extent of the neuritic burden
relative to PBS control (Figure 5-individual results;

10 Table 27-pooled results).
Table 27
Frontal Cortex Neuritic Burden
PBS MPL SE MPL SE + 529 SE +
GM-CSF GM-CSF
Median 0.35 0.14 0.04 0.02
(%NB) .
Range 0.00 -~ 0.00 - 0.82 0.00 - 0.60 0.00 - 0.91
1.21
% Reduction —-—— 60 88 95
P Value ——— 0.0153 < 0.0001 < 0.0001
(M-W)
N . 29 33 29 30
15

Agtrocytosis: The extent of astrocytosis in
the retrosplenial cortex was quantified as previously

described (55). The treatment groups containing GM-CSF
showed significantly reduced astrocytosis (Figure 6).
20



Median (9%\B ) PCT/USO1/46943 529 SE + GWCSF 0.04 0.00 - 5.53 99.5

<0. 0001 30 30 Astrocytosis: The extent of astrocytosis in the
retrosplenial cortex was quantified as previously descggbgsy 0f§). The
treatment groups containing GW CSF showed significantly reduced

astrocyt o023 7gure 6). 20 0 5 MAY 2005 WO 02/ 38177 PEWTB04946943 - 63
Exanple 9 C4(E9V)-V389. 6P Peptide |Inmunizati on of Cynonol ogous Macaques 5
The objective of this experinent was to evaluate the i munogenicity of an
H V-1 Env-derived peptide conjugate, C4(E9V)-V389.6p, adm nistered with
and wi thout an adjuvant conbinati on »rnulation of this invention in
anot her prinmate species, cynonol ogous 10 nonkeys (Macaca fascicularis). The
CA-V389. 6p peptide described in Exanple 7 was nodified by changing the
glutamc acid at amino acid residue 9 to valine. The resulting peptide
conj ugat e, designated C4(E9QV)-V3goERm®le used, and has the follow ng
sequence: 15 Lys G n | ce(kbe) Ay, Mptreptidel mmahizéidd y Lys Ala Met Tyr

Ala Thr Arg Pro Asn Asn Asné%ﬁ%dspﬁc ser lle dy Pro Ay Arg
Ala Phe Tyr Ala Arg Arg (SE ] Te-g'g'uﬁ#’r-camdto val i ne
substitution (E9V) wthin
5 The objective of this experiment was to
evaluate the immunogenicity of an HIV-~-1l Env-derived
peptide conjugate, C4(E9V)-V3ss.6p, administered with and
without an adjuvant combination formulation of this
invention in another primate species, cynomologous
10 monkeys (Macaca fascicularis). The C4-V339.6p Peptide
described in Example 7 was modified by changing the
glutamic acid at amino acid residue 9 to valine. The
resulting peptide conjugate, designated C4(E9V)-V3gas. ¢p,s
was used, and has the following sequence:
15 Lys Gln Ile Ile Asn Met Trp Gln Val Val Gly
Lys Ala Met Tyr Ala Thr Arg Pro Asn Asn Asn
Thr Arg Glu Arg Leu Ser Ile Gly Pro Gly Arg
Ala Phe Tyr Ala Arg Axg (SEQ ID NO:5)
The glutamic acid to valine substitution (E9V) within
20 the C4 region of the peptide increases the
immunogenicity of the peptide above that of the
unmodified sequence in the mouse model.
This HIV-1 Env-derived peptide is capable of
eliciting humoral immune responses in mice. However,
25 due to the difficulty of extrapolating mouse results to
humans, it is necessary to test potential HIV-1

immunogenic compositions in non-human primates before
proceeding into Phase I human clinical trials. In this
experiment, both intramuscular (IM) and intranasal (IN)

30 routes of administration were evaluated. Animals were
immunized five times at weeks 0, 4, 8, 18 and 23. On a
weekly basis through week 25, blood samples and
cexrvicovaginal and mucosal washes were collected and
analyzed for the presence of antibodies to the

35 immunogenic composition.



20 the C4 region of the peptide increases the imunog
pepti de above that of the wunnodified sequence in the
H V-1 Env-derived peptide is capable- of eliciting hu
responses in mcas. However, 25 due to the difficulty
mouse resMA®3837 humans, it is necessary to test poten
i nmmunogeni ¢ conpositions in non-human primtes before
Phase | human clinical trials. In this experinent, bo
and intranasal (IN) 30 routes of admi nistration were e

were immunized five tines at weeks-(®4 4, 8, 18 and 23.

t hrough week 25, bl ood sanples and cervicovagi nal and
coll ected and analyzed for the presence of antibodies
i munogeni ¢ conposition. 0 5 MAY 2005 WO 02/ 38177 PCT/
Experi mental Design: BExperijtentialoDemigneyndrttejors s
per group (Takicmcd8heuswasnitdal ffourt BAIRXDE B RFroul
adj uvant; Crokp uaeli®e6k Ve dg;&e@qhun@nt ER e B
Ani mal s areﬁﬂg n house val ,uat ed el c
28 529 SE pl

C4 (E9V) - VER DuspSitrCsR. ndrdmals Are/bedng -hedkedsBng
IN | muni zatdomn aflimal NédRd i 11eguni zations were d
net ered dose nasal spray 15 device. Al intranuscul ar
in the quadriceps nmuscle with needle and syringe. Al

i muni zed on a schedule of 0, 4, 8, B A823 weeks.

Fogeus %?dﬁﬂjvaf’n 19 %ﬁﬁwﬂ# ERFTIRY

enicity of the
nouse nodel . This
QIS MAY m0gne
of extrapol ating
t RGA/USH/46943
proceeding into
th intranmuscular (IM
val uat ed. Ani mal s
On a weekly basis
mucosal washes were
to the 35
USO1l/ 46943 - 64
ghtys, four aninals
Quapile raNEi ved no
8 2 SE pl us Gw CSF.
care facility. Table
gelPmdjafant Route 1
egralimted SE/ GVt CSF
elivered with a 100
i njections were given
animals were

529 SE plus GM-CSF vs. no adjuvant

10
Group # Immunogen Adjuvant Route
1 C4 (E9V) -V3,, . ¢» Peptide none ™

Immunizations: All intranasal immunizations

were delivered with a 100 pul metered dose nasal spray

15 device. All intramuscular injections were given in the
quadriceps muscle with needle and syringe. All animals
were immunized on a schedule of 0, 4, 8, 18 and 23

weeks.

20 Formulations:

Group 1l: 1000 pug C4 (E9V)-~V3gs.sp DED

tide in

sterile normal saline, final volume 200ul (100ul each

nostril).

25 Group 2: 1000 pug C4 (E9V)-V3gy. peptide, 50 pug
529 SE, and 250 pg human GM-CSF, final oil concentration
1%, £inal volume 1.0 ml (500ul each quadriceps by IM

injection).

30 Agsays to monitor immunogen-induced

immune

regsponsges:




20 Formul ations: 25 Goup 1: 1000 g C4 (E9V) -V389.6p peptide in sterile
normal saline, final volunme 200b(1001 each nostril). Goup 2: 1000 g 4
(E9V) -V389.6p peptide, 50 g 529 SE, and 250 g hunan %C@ J}Bnal oi |
concentration 1 s& final volume 1.0 m (5001 each qu 2o y M
|nject|onY“”EG&W&says to nmonitor inmunogen-induced i MMRE/Sesposses: 0 5
MAY 2005 WO 02/38177 PCT/USO01/ 46943 - 65 5 Immediately before and after

I mmuni zation, all animals were closely nonitored for imunogen-induced
hunoral i nmune responses by the. follow ng assays: (1) Serum anti-C4

(E9V) -Vv389. 6p peptide 1gG serum antiéocdy titers by ELISA. (2) Micosal
(cervicovaginal, nasal) anti- C4(E9V)-V389. 6P peptide 1gG anti body titers
by ELI SA. 10 Results: Imrunogen Safety and Tolerability: The
CA(E9V) - v389. 6p peptide when adm nistered 15 alone or in conbination with
the adjuvants 529 SE/ Gwebiateiys beforenehd afildr tiomenatatiodomlihe ani mals
i Mmuni zed i si WeEaEESLEBF rcRitBre&i £k rm:ﬁhsgaﬁdiﬁa&aeme no adverse

i njection si ot ed I |na s_were closely nonitored
IL&\J:% Hméﬁﬁé e§e nEes %g thé‘ xl[chﬁ yi_nﬁoassa s 3

for changes in bo t enpera ture ring urs Tt nmedi atel y
follomnng each adn1n|strat|on of the immnogen. At no tinme during the
study?’ did any of the(&hiSatun datdnCe (B¢ Aimosnaidpridel pyat ed body

t enper at ur e deamihi ngﬁtiﬂ@ﬁfiHnﬂeﬁihgyntnxgﬁ,Innunogen speci fic Serum anti body

responses: Serum sanpj 44! Ic%pv1 P Blag , ORL 2L 1§ Uand sTedi at ely prior

to and one and tmo mee s atter
C4 (E9V) ~V34a9.6p peptide IgG antibody titers by ELISA.

10 Results§

Immunogen Safety and Tolerability:

The C4 (E9V)-V3s.6r Peptide when administered

15 ‘alone or in combination with the adjuvants 529 SE/GM-CSF
was extremely well tolerated. For the animals immunized
by the intramuscular‘route.using needle and syringe, no
adverse injection site reactivities were noted. all
animals were closely monitored for changes in body

20 temperature during the 24 hours immediately following
each administration of the immunogen. At no time during
the study, did any of the animals demonstrate abnormally
elevated body temperature readings (data not shown).

25 Immunogen-gspecific Serum antibody responses:

Serum samples from all animals were obtained
immediately prior to and one and two weeks after each
immunization (through 25 weeks). Two weeks after the

30 final immunization, all the serum samples were analyzed
for the presence of anti-C4(E9V)-V3 peptide IgG
antibodies. The intranasally immunized group 1 animals
(C4(E9V) -V3g.6r peptide alone) failed to demonstrate
serum anti-C4(E9V)-V3s 6» IgG antibody titers higher

35 than pre-immune levels (Figure 7). In contrast, the
group 2 animals (IM administration of C4(ESV)-V3g.ep +



i mmuni zation (through 25 weeks). Two weeks after the 30 final inmunization,
all the serum sanpled were analyzed for the presence of anti-C4(E9V)-V3
peptide 1gG antibodies. The intranasally imunized groggr éﬁgg

(C4A(E9V) -V389. 6P peptide alone) failed to denonstrate

(E9QV) - V38W®BRABBYSG anti body titers higher 35 than pre-i mPGresoli/eseed s (Fi gure
7). In contrast, the group 2 animals (I M adm nistration of C4(E9V)-V389. 6p
+ 0 5 MAY 2005 WD 02/38177 PCT/USO1/ 46943 - 66 529 SE/ Gw CSF) devel oped
significant |levels of serum C4(E9V)-V3-specific 1gG antibodies (Figure 7).
The reported geonetric nean endpoiaté&iter is calculated wusing the |owest
titer fromeach individual animal that 5 is 3-fold over the reading for
pool ed naive serumat the sane dilution. Goup 1 aninmals (w thout

adj uvant) had anti- C4(E9V)-V389.6P I1gG antibody titers in cervicovagi nal

| avage sanpl #29 tSRAGMAESE) hdghnelofdthmignd£ionumecldvnla oflfepmhy after the

fourt h2| mmrueémmvahubgeﬁf:ié rﬁhh én*&@.io?éi&&r zéfm ,8) . Tixa gont[azt g
rou ahnl a an ad .anti ant| poady
titer \ﬁ?cova onal 1: £t2 Hidad ﬁa& ?%l 6&8}3 ‘ﬁ pre-i nmune

titers in cer avage Sam
| evel s af t eru®#ipg f'i*&est:‘-q"ﬂﬁ\':m‘ilz%&‘i ér?oa'neactwm%‘fi@e\@édaaﬁme% thath subsequent
i mmuniSzat i onid & fleddgbver hetie d@alisgEokapesléed amindel seputagsth trmse) (Figure
8). Goup 1 sdpd®iguewWbhhout adjuvant) failed to denonstrate

resimmune | evel s (Fi GaPaPol Sgats (ihERcls afideets Al ape Tl 1n
adj uvant) dé’?/%qfi?b’éd'wsq enAsFcant ibad|td torsahni cmw(@\a)gmvssg 6P | gG
antibody tilereye manpias tiest) v hegheli cher He-imbubBNLPs WO 02/ 38177
PCT/ 4g01/ 46%:?13{ afRér @hblf&ﬂ?tﬁp%runization, but declined
thereafter (Figure 8). In contrast, group 2 animals
(with adjuvant) had anti- C4(E9V)-V3s.s» IgG antibody
titers in cervicovaginal lavage samples that were higher
than pre-immune levels after the first immunization and
15 increased after each subsequent immunization (although
there was some later drop-off in each case) (Figure 8).
Group 1 animals (without adjuvant) failed to
demonstrate anti-C4 (E9V)-V3gs.6p IgG antibody titexrs in
nasal washes higher than pre-immune levels (Figure 9).
20 In contrast, group 2 animals (with adjuva;nt.) developed
significant levels of anti-C4(E9V)-V3g.s» IgG antibody
titers in nasal wash samples (Figure 9).
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response in a vertebrate host to said antigen. 2. The antigenic conposition
of daim1l where the selected antigen is a polypeptide, peptide or
fragment derived froma protein. 3. The antigenic conposition according to
either daiml or Caim2, wherein the selected antigen is from human

i munodeficiency virus (H V). 4. The antigenic conposition G8cWAGIZME to any
one of <clains 1 to 3, wherein the selected HV antigen is an HV protein,
pol ypepti de, peptide or fragment derived fromsaid protein. 5. The
antigeni c conposition according to claim4, wherein the selected antigens
are H'V peptides selected from the gr OJE consi sting of peptides having the
amno acid SEQ ID NGO 1, SEQ ID NO 2, %IDNQ& SEQID NO4 and SEQ ID
NO 5. 6. The antigenic conposition according to any one of the preceding
cl aims where the AGP is used in the formof a stable oil-in-water

enul sion. 0 5#8¥ 2005 -71 7. The antigenic conposi tion according to any
one of the preceding clainms, wherein the AGP is:

2-[(R) - 3- Tetnademarwwl@eymetéaﬁt&(samwhamrﬁmle;tﬂml aZ2selected antigen

Deoxy- 4- O phosphgngs 3r %aﬁ:ﬁg%e&ctxﬂtrh%d%@@@é’@%t etf(zﬁ&'@§3&0)29a]ra§ ité R) 3'

t et radecanoyoxyt ef rads c%ng gén ”0411 gm%:opcyr anogi.dg _(
antigeni ¢ conposi t| on acco thé reced cl ai m; V\/m ch

further conprised! Jaer(ﬁqnueﬁf 5’? cf‘atstell%rmobec%‘? aﬁflfig%rhl%f 488 ti on
contai ni ng a sel @tWerdrinpgencutly orf Ahfoferkiratépnpefti orl)t Bar eof which
represents thosanjpreedkyédgbycesadndsie phosphansdesmpednda(mes), amoant or
location so as t@ereduc@esyshamdindasieed, efdeqh) abyyddighddorg an
effective adjuv Iﬁéﬁﬁ%E%%QU”théﬁef&“ﬁhe099¥%£¥ﬂ€ QR 9§mpﬂéﬁlﬁ%n {AGP, or a
derivative or anglog. .o ¢rom the £ £ locyt
group consisting of granulocyte

macrophage colony stimulating factor and interleukin-12

or an agonist to said cytokine or lymphokine, wherein

the combination of adjuvants enhances the immune

response in a vertebrate host to said antigen.

2. The antigenic composition of Claim 1 where the selected
antigen is a polypeptide, peptide or fragment derived
from a protein.

3. The antigenic composition according to either Claim 1
or Claim 2, wherein the selected antigen is from human
immunodeficiency virus (HIV).

4. The antigenic composition according to any one of
claims 1 to 3, wherein the selected HIV antigen is an
HIV protein, polypeptide, peptide or fragment derived
from said protein.

5. The antigenic composition according to claim 4, wherein
the selected antigens are HIV peptides selected from
the group consisting of peptides having the amino acid
SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4 and
SEQ ID NO:5.

6. The antigenic composition according to any one of the
preceding claims where the AGP is used in the form of a
stable oil-in-water emulsion.



thereof, and (2) a cytokine or |ynphokine, or an agonist to said cytokine
or |ynphokine. 10. The antigenic conposition of claim9 where the sel ected
antigen is a polypeptide, peptide or fragnment derived fron1any|oid

precursor protein, or an antibody thereto. 11. The antige i @Eltlon of
claim9 where the selected antigen is the A(3 peptide, mhlch
internal, 39-43 amno acid fragnment of anyloid precursor proteln a

fragnent of the A(3 peptide. 12. The antigenic conposition of cIa|n111
where the selected antigen is the A(3 peptide having the amno acid
sequence according to SEQ ID NO 6. 13.-7Ihe antigenic conposition of anyone
of claine 9 to 12 where the AGP is 529. 0 5 MAY 2005 -72 14. An adjuvant
formul ati on conprising the conbination of: (1) an am noal kyl gl ucosam ne

phosphat e Co'frpm’t‘?l@ @ﬁ‘@%enlcorcoﬁ EIIRRY 'a‘é%o?ﬁlﬁ@a&&gantyh%ﬁgoéf apd (2) a

cytoki ne or ho K| [ agpnist to s t ok |ne or l'ynphokine. 15.
The adj uvant fo nula lg% c%aqé ggiﬁ é%e ?Ee used in the form of

a stable 0|I-|r1awété?'éﬁ{ﬁ%ﬁ%ﬁ?Caiﬁylq*%?%ﬁﬂaﬁﬁﬁﬁ?°¥¥ﬁmﬁﬂoéFFBhlo% Claim14
wher e the cyt okiDeexyot-0ymphsokione-3sOskelRectBed from t he group consisting of
granul ocyte nacm@phagecgm&yﬁxwtstka@&éﬁddy;]Laeqom and interleukin-12. 17.

The adj uvant fo f r onprises a diluent or
carrier. 18. The ad jgé%/g‘g]’f \chxgt%:tg%%%%vm}ﬁgfna rr514 Rt gre P%a%‘ﬁjalds 529.

19. An antlgen|d5@ osition according to any one of clains 1 to 8 for use
in nmedicine. 20. Use of an antigenic conposition according to any one of
clains 1 to &8 i mhtehenmhgmediacticomeoof t ormedicoadeng foranyephanef nithd he i mmune

response in a veirkebhate AMQShst Ahach seladkedcantt oy far e depatdrogeni c
virus, bacteriumg,, ier.

9. An antigenic composition containing a selected antigen
from a molecule or portion thereof which represents
those produced by a host in an undesired manner, amount
or location so as to reduce such an undesired effect,
by including an effective adjuvanting amount of the
combination of: (1) an AGP, or a derivative or analog
thereof, and (2) a cytokine or lymphokine, or an
agonist to said cytokine or lymphokine.

10. The antigenic composition of claim 9 where the selected
antigen is a polypeptide, peptide or fragment derived
from amyloid precursor protein, or an antibody thereto.

11. The antigenic composition of claim 9 where the selected

antigen is the AP peptide, which is an internal, 39-43
amino acid fragment of amyloid precursor protein, or a

fragment of the AP peptide.

12. The antigenic composition of claim 11 where the

selected antigen is the AP peptide having the amino
acid sequence according to SEQ ID NO:6.

13. The antigenic composition of anyone of claims 9 to 12
where the AGP is 529.



fungus or parasite, or froma self nolecule. 21. Use of an antigenic
conposition according to any one of <clains 1 to 8 in the manufacture of

a, medi canent for eliciting a cytokine T |ynphocyte response in a
vertebrate host to a selected antigen froma pathogenic vi s MABE5er i um
fungus or parasite. 0 5 MAY 2005 -73 22. Use of an antigenic conposition
according to any one of <clains 1 to 8, wherein said conposition conprises
a selected cancer antigen or tunor-associated antigen froma cancer cel
or tunor cell, in the manufacture of a nmedicanent for eliciting a

t herapeutic or prophylactic anticancer7zffect in a vertebrate host. 1 23.
Use of an antigenic conposition according to any one of <clains 1 to 8,
wherein said conposition conprises a selected allergen in the manufacture
of a nmedicanent for noderating an allergic response in a vertebrate host.

24. An antigepi G %@H%ﬁéh%ﬁ%ﬁ&ﬁ%&%ﬂ%&%ﬁ%ngi” hé’fco?r!b%ing‘gli%r(i’ %Pz 13 for

use in nedicl ne. 0 I on accor 0 any one

, N anti geni c,
of  claims 6 to 43 P ERELRIIAGLIFS BFE REGFESHC RGP oEn et Dent rent  or
prevention of di%edsdeshEphakiecirzedabyy Hipreoifd depoit ifosyYEpkingertebrate

host . or lymphokine, or an agonist to said cytokine or
lymphokine.

15. The adjuvant formulation of Claim 14 where the AGP is
used in the form of a stable oil-in-water emulsion.

16. The adjuvant formulation of Claim 14 where the cytokine
or lymphokine is selected from the group consisting of
granulocyte macrophage colony stimulating factor and
interleukin-12.

17. The adjuvant formulation of Claim 14 which further
comprises a diluent or carrier.

18. The adjuvant formulation of Claim 14 where the AGP is
529.

19. An antigenic composition according to any one of claims
1l to 8 for use in medicine.

20. Use of an antigenic composition according to any one of
claims 1 to 8 in the manufacture of a medicament for
enhancing the immune response in a vertebrate host to a
selected antigen from a pathogenic virus, bacterium,

fungus or parasite, or from a self molecule.

21. Use of an antigenic composition according to any one of
claims 1 to 8 in the manufacture of a medicament for
eliciting a cytokine T lymphocyte response in a
vertebrate host to a selected antigen from a pathogenic
virus, bacterium, fungus or parasite.



22.

23.

24,

25.
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Use of an antigenic composition according to any one of
claims 1 to 8, wherein said composition comprises a
selected cancer antigen or tumor-associated antigen
from a cancer cell or tumor cell, in the manufacture of
a medicament for eliciting a therapeutic or
prophylactic anticancer effect in a vertebrate host.

Use of an antigenic composition according to any one of
claims 1 to 8, wherein said composition comprises a
selected allergen in the manufacture of a medicament
for moderating an allergic response in a vertebrate
host.

An antigenic composition according to any one of claims
9 to 13 for use in medicine.

Use of an antigenic composition according to any one of
claims 9 to 13 in the manufacture of a medicament for
the treatment or prevention of disease characterized by
amyloid deposition in a vertebrate host.



