; e3eYY8l 6T4"nB' ~ WO 021 38177 PCT/ USOL/ - 169d3 ADJUVANT COVBI NATI ON L2 -
FORMULATIONS 'J 5 10 15 20 25 30 35 Field of the Invention This inventio @
rel at es hhgpse of an ami noal kyl gl ucosam ne phosphat epCOUBIMGI or a
derivative or analog thereof, in conmbination with a cytokine or |ynphokine,
in particular granul ocyte macrophage col ony stinmulating factor or
interleukin-12, as as adjuvant forntulatioa in an antigenic or inmunogenic
conposition to enhance the immne ¢ i vertebrate host to a

sel ected antigen. The immune systﬁﬁﬂlﬂ%ﬂlmﬁmmmﬁ ety of mechani sns for
attacki ng pat hogens. However, not these mechani snms are necessarily
activated after immunization. Protectivemunity induced by i munization

i s dependent on the capacity of the i munogenic conposition to elicit the
appropriate i nmune respORYVANT COMBINATION qu'ﬁﬁé'spat hogen. Dependi ng
on the pathogen, this may require a cell nmedi ated and/ or hunoral inam ne
response. The current paradi gm 8r he. role of helper T cells in the

i nam ne response is that T cgﬁi—eﬁg—&—sme into subsets on the basis
of the cytokines they produce, and that the distinct cytokine profile
obseryed in these cel l.s :dets j 117a ¢, j ¥es of Gl | nodel

i ncl u%es two maj or sut')r}e:tig:l IEH %%(%Pﬁgﬁtrﬁgdr g;gluec interleukin-2 (I1L-2)
and i nt er f erasingaideyl dinqasamidif RhasRhate| Wﬂ‘%d HFubral (antibody)

i Mune respAsiatiie B amsds tHeeqf,oduc eambiinatde with gt er | euki n-5
and interleukin-.10 (IL-4, - P o RV igch augnent
hunor al i rmfi¥& oﬁgeém%%ﬁ'ap%%rﬁt{lﬁﬂ ,V\Dl(ga 38177 . 2

PCT/ USO | / ~me@zrdhage sokamnh stidmylaiiing £ @F (iR %700t ency
of afyanti gejy idh AdiRivdrt ¥Rl &siornnigeran rartiigenias manse in the organi sm
bei ngi mmuni zed and to strength resl Q pirEre N ddffghidear i ng
agent. In smqm*%n%?@sﬁ}%ﬁoab@ﬁ)@ﬁ{ the | mr"%néune régponse
from apr edorimantiertahrate hgstity a ARAted AREIFADAl anced cel | ul ar
(TH 1) and hunmoral (TH2) response. A cellular response involv “m
generationlOof a CD8+ CTL (c totgxi T-Iéﬁg)hj%yé!@igr?sponse. %mwm\m\mmm e
is desirable for the devel e—conposi ti ons agal NSL 0002

i ntrasel | ul arpat hogens. Protection against a variety of pathogensrequires

strong nucosal responsfise {yufliné Csydtdm s 1bivaltitdétypropf CTL and vi gorous
cel lul ar responses, These resgonses ha

t b Lded
ant i genpr epdreghapksmg (£9F, 3 baﬁ%m%rﬁ/??%p%eréigznlﬁ‘?%ﬁbgggn? c@ﬂ
conposi t i onsof Aflege Imethaai sng case | secessantly | acktivaked cREERY virus

(H'V). 2QThus, th L $ofil. AC €66 Dimari ¢ Peihds@e@asyti on fornul ation
that are abljémﬁ%fé‘?n%?%?e botﬂfﬁﬂ?mr al and cel?ul ar sponses in a

. l.mupe

ver t 80r at ehobmmuary: Mryso‘FePﬂ’éd?HVeﬂ?i%eA%%%?ﬁT%I?/g F{‘gi s as object of
this inventi pimiSogénit zeéomgdaiaion coobebicivntherapprepohaten anti genic
conposi ti ons, cont ai nj LN U Psas Nene hpaehsgen conpound
(AGP), or a ﬁm?/%ﬁéégoﬁg?aglﬁa?ggkthe?go?# conbi ned vvih?h a;%#oki ne or
| ynphoki ne, Pepgading enrthe RarBegeR. nEh18 A FRIPERE B¢ FRUTati ng fact or
(Gt CSF) or jnaitatedkandldr( humé2al itmmaneagespenses ant agoni st to said
cytokine 35 or Iynphok&ﬂg.FLg gﬁEtggfLaigmtESrAGEB'§ole of helper T

e y

2-1 (Ry- 3Tetr adecanoyl oXy radecan am ngj et hxl 2- Deﬁx-4- 0. WO 02138177
PCT/ USO1/ 469¢6811le3in the immune response 1 that T ce can be

phosphono- 3- gehaRatadt ¢htadsabeeysxphethadbaaheybf- BheRFyBokdneadecanoyoxyt
et radecanoyl am no] - ( 3- Dal ugcoRy side, LSHckS SRikBOPPo281829
(formerly kn&%yaérgagﬁ J. S%BA%ﬁg ] Eggn?wlmsﬁacsugg%an e t gt enhances the
i mune respoobeeried iuntheseccedlgodetpemineentinir 6§&R%6r anti gen.
The agj uvant pf9EMyl abh9Nmekellhiinclauest tws majegmsobseesed T8gdther with a
«sel ected antigen in an antigeni rLom 8oggni . C kt 1At ertBroie
anti geni ¢ coffdiPt FBRY BEOLRCE ﬁﬁggﬁ?%ggngaégg taﬁgg'?mruneerresgonse ina
vertebrate hgammhy whithsesugmeot bethgeellvwiarsandctumozadi gen nay be a
~Eol ypepti de% (B8R4 bday9" ﬁﬁﬁa@%ﬂ%ﬂs\s@d ]gﬂ;)i frHo@ 2epashedati c virus, |
acterium fungus or parasite, or, (2).15.fr aC el heibuqer cell,
or (3) from R¥OIMCE dé‘i’??_eé‘gi%"i'nf" Pgt;l'(?u\?\‘nq]f’hst e(&pr:'g)1 %(%Jtllegnlof I'gE so as
to nugkerate AlTLedyi CL-6spads -1 ,t respecsiyedy)or whirh aygment oj d
precursor pr j o] ﬂ%“!tﬁﬁ Retpiised (PitAliocdraphye edlitayaaheri zed by
anyl oi d depo%ﬁ@f%r?il% a vertebrate host. In one enbodi nent of the
invention, the selected antigen is fromH V. The selected H 'V antigen may
be an H'V protein, polypeptide, peptide or fragnent derived from said
protein. In a particular enbodi nent of the invention, the HV antigen is a
25 specific peptide. In another enbodi ment of the invention, the selected
antigen is the (err)-anyloid peptide (also referred to as (err) peptide),




30 processing of APP by the (3 and y secretase enzynes. The AGP can be

present as an aqueous solution, or as a stabilized oil-in-water enul sion
(stabl e egylosisgmror SE). In a preferred enbodi nent of thePCHUSALIEH t he
oi | -in-water enul sion contains 35 squal ene, glycerol and phosphati dyl

choline. In the SE fornmulation, the ACGis mxed with the cytokine or WO
02138177 - 4 PCTIUSA /a6943 | ynphokine to forth the antigenic conposition
prior toadm nistration. The cytokine orylynphokine is notrequired to enter
the emul sion. In a preferredenbodi nent of the invention, the AGP is in the
SE form 5The anti genic conposition may further conprise adiluent or
carrier.The invention is also directed to nethods forincreasing the ability
of an antigenic conpositioncontainjng, a selected antige 1) froma

pat hogeni c10vi rus, backeritiREiem b?"lbi?a'é?t%m?%n%gi% t hei mune

. response of AmMekdedN D¢ cpditaicy 0of (&) dntigesaimcorderiterokfain a
tunor-associ ated anti rs 0, in&0 elicit a

t herapeutic % ’f)?%?)?l I%%F‘l‘{':é %%?ﬁégﬁﬁe?ﬁg‘%#eec?r?ﬁévg?%ebé te host, 150r (3)
from as al | einymnizedsand toraErergthen (hosk FRsLEEABRA%oF° 1 ¥2®so as to

nmoder gt e al | ghel Seh SHORPERS Agéhe. al Inrgome sitgdpiénem itnbsecul e or

porti ont her eof ich repr {s o] d tg(asel f nol ecul e)
in an undesi 188 FaRHR aﬁgﬁf %$€0$‘§%“§{‘$oﬁg§ oﬁés?ﬁ@%dﬁce such an .
undesired efpredominantlydhugoral cef TEc2) vEesRPREANtP Y BRBBNt of

acolmai Qgti ONpRiafcdt CKITE18F |¥APLPKaRR, huRopall (THI2) aredfiEnsat h G;/LS _CI_:ﬁF
or IL-12, or an agonis{ orapntagonist to sa i 0 ne. e
invention is further d*r%ﬂig'ﬂlfgﬁ ﬁ%fﬂ%ﬁg?o;'grﬁyrrggs?ﬁa §ﬁ%¥gg?ﬂ§? of an
anti geni ¢ coepoai CD8RCOTLal cvhgtaxie| Bclymphacye) re8RPRSAat h8YERI ¢

virus, bacter jum, . funguS; o aB8i abi8 Ferecthei Bevslopmwne dEynphocytes in a
vertebrate host By i i j i

I n¢cludi ng ap30ef fective adjuyan unt of a
conbi nati on YTMIROFBREGEC Fg?ﬁﬁﬁg8ﬂfnﬁ,ga?§sgalfif'l 5&%’3?9‘52 GP with GV CSF or
| L-12, or anpaghégehsor Rebtgohieh against' ayvekimtyorf| paphedeRE. 35

PCT/ USO | 4692 | - he SRk, i AlgAl skbamFtytees,Figure 1
depicts the ﬁégxn\gfglgcggééﬁgtﬁég?gagf ;:gn ibggilis tg tﬁe gﬁrgrs% peptide in
o]

trandgeni ¢ nindurkieni 9EJCAL ABA ¥ngorous ulazg;yesp rde plus P88
(not shown) ; pfRegePréspohees) hdZepapti beepl psoviRkdel byqmastspntigenp 3 -
err)-42 peptide_pl MPLT i : o] 4 - A(31-42
(err) - 42 pep CeaPal ol @%gguzgg Wofivbnt 1 bnal0kabhni € OUP (

pepti de pl usP% _nvert triangles). 10 Fiqure depicts

total (err) dmmunogenieyepwPPRitigR8genflORE:E Hn%ﬁlt!?é’geﬁgt i8¢ RS our

G oups descr hafgdn ¢imandde®itiehicguiirdasddaavds A(31-42 peptide corti cal

I evelzz) i's transgenic nj,rg‘{%si n’%ylg'?geq_ WP RebRt thoWevbilos anRigagder i bed for
i'Cts 't he a ' '

Figur® 1. Figure 4 depi ron cortex anyloid burden. in_transgeenic
n ce i muni zesmpshtibn formuiasiensithati pee °FF§UF€°?F‘I§PQRP§?’5

depi cts the fpppkal aad eel1elart inmitebredponsest ianagsertebrase muni zed
with the four Groups described for Figure 1. Figure 6 depicts the
retrospleniaP‘@&Ptex astrocytosis levels in transgenic mce i muni zed with
the four G oups described for Figure 1. 25 Figure 7 depicts the HV

CA(E9) - V3e9. sr pepti de- specgmﬂggemetrheeﬁemanti body titers in
serumin two groups of cyno gous nacaques our animals per group).
Goup 1 aninmals were inmmunized intranasally with the C4 (E9V) -V389.sr
peptide alone ' 30 G omecdrdingdys Wer ds8 o ebiert af FRikularly with the
T St o Senlie amahus St ot Sy 1 01
t he i nmuni zat | ons at eks g. . an e 2emd =t
- 6 Figure Sl-fﬂé&tél%emtﬁﬁe ifgﬁ’r?&"rtl]il?nf?eﬁ? ol atqlgtaeiiﬁinolar% er vi covagi nal
| avagso sal es gifuddemnsiarer phusphat el axmpidund { GG .q AR & denifiatdwe depict s
't he geonetric im tidisindd W aasiridms o the sane

ani mal s descrolgeg *1?}3 [ urg%'/. éDet aidldgd Description of Lal'fhe | nvention
10Adj uvant s, KHaney girmﬂmﬁ@f‘&’r ‘?ﬁ?&‘%—%ccﬁﬂp 9% conpounds
Wwhi ch have t hepRdiiy | stinatiane efaotbrst (BM-QSE) day clnymmkaukint & of i | e of

i rmuner espons inst_vari AL HBEd @i/
i munogeni c. ﬁﬁé’a%ép'r o%ﬁi%geasd%(}%i%ﬁ%él%nﬁg\gn‘%i cyt okines and
| ynphdki nes cmn IymRhakipmdh #R RPN Fhe Ak ég&)h'?z's t hat woul d
not devel op i NpdtiaaddrEair] gty st raded anayl anid me] erhylhprdecy -4 10-

particul ar, adjuvants, cytokines andl ynphoki nes have significant effects in
enhanci ng the20i nmune response to subunit and peptide antigens

i ni Mmunogeni ¢ conpositions. Their stinulatory activityis also beneficial to
t he devel opnment of antigen-specific i mmune responses directed agai nst

protei nantigens. For a variety of antigens that require25strong nucosal
responses, high serumtiters, induction,of CTL and vigorous cellular

o o - - » - o —,




5 injection. One such adjuvant is iacon~lete Freund' s adjuvant (IFA), which
i ncludes mneral oil, water and an emnul sifying agent. Conplete Freund's
adj uvaat wghaksi7s | FA plus heat-killed Mycobacteria. A papCrasbsa#69¢oNnCcern
in using these types of adjuvants has been 10 injection site-associated
irritation, often the result of nononuclear cell infiltrations causing
graaul omat ous | esions. Therefore, other conpounds and fornul ations are
bei ng i nvestigated as potenti al adjuvaqia One group of such conpounds are
the 15 ami noal kyl gl ucosami ne phosphat €™ cormpounds (AGPs), which are
described in United States Patent Nunber 6,113,918, for exanple at col um
, 2, lice 14-colum 3, line 38, which is hereby incorporated by reference
(3). AGPs have an ami noal kyl con) group Wiich is COS|d|caIIy
linked to a thncz-%w@ﬂb(%llfgf %%W?’QY%BE%@R‘F@'? ‘}/ B8t mthe

basi c struct {]l? UL +£@£d§élm$*$%§ré@géw@yimﬁ)Qp5W ylation of the 4
or 6 carbon g {he ucosam a€e ri1ng, and_three al k ? oyI

resi dues. ZEHMDWW?S Vhich o} ohee JERPER 2R d %%9 %éﬁ&%’é Yull

chem cal acngenéwn 2as (RE539EL r adecanoyl oxyt et radecaaoyl am no] et hyl

2- Deogv 4- Qohosphon0-3§,ﬁ>;& v&n e Qﬁ&&eéﬁi‘ée&mm&ﬂthe _
[ (R) - 3-tetradecanoyoxyte ecano am n D~30 co§¥ran05| de), which
i s produced bymgneiRespeane| vaan M?l]'-"-n-'Eb k’ﬁdaFgﬁe i aRed a

met abol i zabl gmpbhodén ot cant D&t at The mbﬂhanu\hﬁamm}abiandoﬂn this29,

results in the forpati i 'z i Sadgs] d 529 SE The
stabil i zed ehﬁYgﬁ’%ﬁ"?sgﬁeﬁé?g %ég#'#%ugﬁgﬁlm#%f gl za:té;éjéﬁeg%ESZQ VO
02/ 38177 - ganelgenstn/ mgqstsqaaf.Enero%muqueew camRephbipRat i dyI

chol ijge. Therﬁ&faﬁeigéﬁiwéaﬁ.besltsoasGBf’ tHaki ixveheiohl ehHaned enul sion.

Enmul sions contaiping 1% oil (althou C o] y be used) are
descri bed i n®Rfle 28 FRERPRe Bef’Bv\)9 ggﬁgéérgggu {;Léa{ﬁé E%agascernabl e
gross ti ssuesephébbedgantigenadnThesseledtedphantigenu®ry PRt 8 Bal b/c or

Swi ss- -~ ebStgé %SEu&bStﬁébl:haedoﬁnhi-agﬁanﬁoaéi\waag(1hefﬁaﬁeacorrponent s,
but w t hout %

for .conparatiyve
Speci fical | yPQEHBGﬁPiﬁeBE ﬁf BTt \Mf’t'ﬂg:g c?glt éf‘ﬁggéggét éﬁ £8 ani no
aci d 1ser si onffomya) caﬁcer4eeam cw tumdrHeelpepordé3Yi EPemVARA) (which | acks
t he cysteine e t Op#C epti de
15°(Hys)) | BIarpHe B, A B 2arErBufiiu e She Beodotrln ﬁeni‘eﬁf iy
each fornul atedagi ta Padezraks; AALLEALG r&ﬁf’ﬂ?ﬁﬁf‘stgzg SEaégg
resulted in ge qiaycersmbhmyilofilapratupsorr petotedin sochbi hg premaugrati on.

20 Also w thig Aé—"’ aECHR elke! Bh rLE\‘.SFEgQa E eaﬂ@ﬁ.bxat H&ESsiEgoﬁnihOQS of

529 and ot heP* co~ounds I nc lTmted

conpdnds degcvpséﬂbrﬂtenhf’é& - St &PeQnPaP@hP iFBHBeP 6! ¥P31§Y8nl:§?n'The

i ncor por ati ognef seleekedcantigens iy fpbak HIVS | The selerbednHIVcou~ositions
has shows pronigse_for h aﬁl‘p nh t thgnp,k.al of

i mrunogeni ¢ 8‘3%8& tm8 %34?3 grge%iﬁe ?’%t(:i gg%gh;%aé has been
denonst r at ed fnmskedawéveﬁhéﬁe@ éé‘F‘-Fl REQLRABY | ﬁnranPf"f gh a 30
shift in T hghpeaimeht sEbthle dxpention,! eher HIVaahikigent diei ne profile
(i.e.ot0 1g&R2_s | ass_i.nJthe u | n r econbi nant
aturife IL- 12pﬁggg§‘§eﬁ’°3ﬁ5‘v\ﬁ toqg’a ggggg ﬁt&% é%eﬁg & Fg‘rrune response
profile ( 4 Jinvedtibh,lZhes spﬂ.ashtoddaby-memaﬂ-lseltyleoﬁ anwﬂ-géépreseatl ng

Tonocyt 65, | PePEiliel TAIARIFSERERER, ton APnA%, ARBELE M?%H? A& om nai ve

T-cel I s. Prodnteroalef 3I9I:4§2@m11ﬂ¢e8&l3-ﬂl |fi"-'y‘9m9“r"-e ofomavie has been shown

to becriti Cabz’e@u&-‘%%xd? @tmmtu@f) ,Phupiies liwegmhhmwwsponses for
exanpl e, during parasiti c i nfecti onmst not abl é@Lel shrmaai asis (8), as

vel | ¥ enhamosessdngeof R RveFh Aad, ¥spercetage sARZ¥PPEen frown
apat hogeni ¢ bacteri um qhe'AGE ca®) be prie@ant @& a uqalelo(u’ﬁ)) The effects

of IL-12 are |at ed |n Ia%r gefaq__%bt Jﬂ@%& rg.ﬁr fi‘ir-% duced by NK

cells and T B8 E8 F Ak & eron-g IS critica for thelnductlonof
| g&a anti bodlsé'@htl@ prndisdiere Rr rﬁﬂdt-el ﬁFnar?t RFaferred smpodj@entsQfonses to

T- ndependemtlﬁi“;'r&@i:%:ﬂfﬂ) dﬂe lﬁ;l-ﬁfr!-@idtﬁéﬁ yenfidldieth raintednsi | | er

cel I 15stinul at ory factaor. het t 3) 1 ssion
and i$bl ati o RS2 Wcﬁ«f g’%) narﬁ(\itﬁis ns(ell s y]egtgﬁ(%re% i's
publ i shedl nt choramilatdlonRattdvet Aqgoliaq:atiqw m@oﬁé@lmv{l)n%maﬂt her cytoki ae
that hol ds potential prom se20as an adjuvaat is GMCSF. GMWCSF is a
particul ar typeof colony stinulating factor (CSF). The CSFs are afam |y of

| ynphoki nes that induce progenitor cellsfound in the bone marrow to
differentiate into specifictypes of mature blood cells. As described in

U S. 25Patent Nunber 5 078 996 (15) V\:hl ch |s her eby| ncor por at ed by

Y ~R NN a2 o, o o e v N L



20 O concern related to the system c adm nistration of any cytokine or

| ynphoki ne are the biological consequences associated with cytokine or

| ynphoki %Fﬂé yj ty. Additionally, cytokine or |y~phoki nepef/isut4943el at ed

to the devel opnment of 25 antigen-specific iannuae responses should be

enhanced if | ocal concentrations of cytokine or |ynphokine are maintained.

The cosnbi aati ons of 3-0O deacyl at ed nonophosphoryl lipid A or

monophosphoryl lipid Awth 30 G\ CSE %r_IL-12 have bees eval uat ed,;

enhancenment of various inma~uae response paraneters was observe8 (21). The

i nvention described herein denonstrates that, through the coanbi aation of

_as antigen, selected cytokine or |ynphokine adjuvant, and the second 35
adj uvant, an AGP (preferably in a stable netabolizable W) 02138177

PCT/ USOL/ : 4aSaiphckiinecrtd sicom theantigenic compesitign ®F1QT &G

, theantigen g éﬁ?l hancRdole aiid %ﬁﬁi&ﬁzed.yﬁ@hdmgsummom t heanti geni c
0

conposi tions |s |nvent|on co ri.s eptigdes ti des derived
from prot ei rEePHFeY e enterth ’ts]%f %/qu%ﬁ
fol | ow ngssmm qtcﬁma nbwqmiipn.ortlm iR US dn ithe SB famRy

MaCr 010 I ecul,ﬁ] A}m&rﬂf f@ﬂwt‘t&@rrm}xl ses a series
of at”| east €€ am no Oac s and contains at |east one antigenic

det er m nant MR RE GAFTELL: " pol ypeptide” is a | onger nol ecul et han a
pepti de, but does not msiniﬁmmfulalmglmu@d reo Jethods feps,

pol ypepti des, or_proiei j P ad£0ad 1 oSS Lo ei n, such as
t et anus15t ox’o‘?%lr% r@?}erl a tﬁ%ﬁc’i@ use erein, a~~f re'g{@nt co~rises

a portion, bmntmimmam %ﬁle%‘feﬁsﬁ%ﬁﬂﬁ?d@ XM} P
ol i gggucl eot+£ifus OIbadteFiig) ofihgds| or parpoieetso ehicke thee of HV,

t heanti geni c CO 05| tions_of h 0 adull-length
H V prot ei nst %?R?'é%elgéfi*?‘éépéé%%n%?g ﬁé’éél ﬁéé %ﬁgfg?gt em usi ng

pepti de antlgmsexieamvtme!ﬁr@m W’-‘M‘é"p&??%e%mé*%eﬁe EPPbRd in or
derived fro &.&rp&ﬂt&r@m&r%aﬂﬁ £d8e1 £}t amdtBefdPed8ic (88), which

ar e25hereb ncor por at [ef erence re.n se peptides
conpri se a?]/». 1|H5°%£h%‘éﬁ§‘é n%%g ﬁeg ofElcd 9%&99@5*&63 hEE@ pept]

orrespond to a_regiop #e
HI Vengel ope ﬁf:o'(nb nfaomi mta%ecaenea@ram E? ngn'aﬁ#%ﬁl‘éyéhdt cel
responses ar QQEESH 39"&3!:' 88 ashﬂaaﬁodei'iedliyset\bichrespbhseausat| ve
Tre

agent of acq I munodef 1 ci en ndr one, T
| ynphocyt es EP the FH{ﬂﬁgegys?Engg a¥f3?hf‘ng |P extern PLEEI\%I ope

gl ycopr ot ei ntherebeGeiéR4yepvegsente thosacprodraed by & hoRbhédyt es,

thus35~ usin EEemgPé 614} B! savhRassiPelchaRher, t ameaher ogndi nfect T
cells. AttenpPs-t0 |n uce a protective

3 response
speci2ic for PlPV"—i'-ﬁFeEPl 8 Fﬁr Bﬂﬂﬁcﬁc‘?}‘@gnuﬁdggdfglfen’fhm%%%ét| 6ngxave been
met with verynkiaiing anceffectAveualignvantipgr smonns afc@currently being
pursued in angg#gggm?hooﬁeh%%aﬁiﬁa 8k e¢inprekangd, Piat partieulast r at egy

for the devef i m~nunogeni ¢_con~osi tions. The?e i.ncl ude using
attenuat ed ame ASRoWBERaFM-G8E: OF ZFE-}éet BFs 2PhaFOREF 8% anti geni ¢
epi topes frognidayondsr. tbeQQEHIEQMbkAdenorliumpbgtﬁneh vacci nia virus

VeCt?if (26), DNA i mupj2ak gy ?;%Dn ign‘iu}Qh%&“hli%b%eaeﬁU dRthodal contain

various T and 8 cell epltopeso 8).. The H.V external en I
gl ycopr ot ei nfg!p‘lé-@cn'&ssléwnt%m%t ofa R PRI Pﬁ“&u& %e&?’ra i zi ng

anti bodi es | goftaining ac@elctad antdgenn f2Bin wma@honsmorde'sl
appr oxi mat el %@e Lh rdfOf e o &%5%1;2%@1%%ecy%%om@mehom to

i ncl ude the eoe rotein uces eformatlon of
neutrali zi ng Janmwt@ ino\nevarteare&ee q %?Sé‘&i Mhstrated that
nei thgy int a@f&t&%@eorad%%mﬂ@ &H@ﬂwdmmnﬁimami@duaﬁ @ of high

titers of neutrali,.zin atlb r i by
convent i onal F¥EHIIRE mgp)‘gélpd Q‘Q’t 3,,%%9_}&%%%0 e?ﬂﬂ%ﬁ_@f?ﬁ? gp120
and gener at e CBF axt ilod2,r 8D @ agthiaia L8ttt AR %T%ﬂ ize the
wirus and mc%;p% Holideas ponses agai nst the virus. One such
peptide is th ,5-'[1'?/‘%!l ﬁ Ilt%pi t opecontai niag H V-i~ peptide designated
T1SB101~1(A) (+Cys), and a cysteine-del eted variant 30 Ti SP101~1(A) (-Cys)
These3pepti des include Th, TCTt, and B epitopes, but do not induce

anti bodies which interfere with Cb4 binding. Previously, it has been '
denonstrated that these C4/ V3 H 'V peptides are prom sing candi dates for the
i nduction of immune 35 responses when adm nistered with CFA, or CFA-Ilike
adj uvants (29-34). These peptides contain epitopes WO 02/38177 - 13

PCT/ USO 1/ 46943 that have previously been shown to evoke CD4+ Th cell
responses in both mce and humans, and it contains both a principal
neutraI|2| ng determ ‘nant and a S|te which is recognl zed by CD8+ CTL |n both

o 2 1. a W OOARAR N —— ”~ N e




30 al so incorporated by reference. A 28 am no acid peptide conjugate
designated 8T1l/pllICis also used. The conjugate consists of %@6 '4 anm no
acid SIV eav-derived T-hel per peptide designated ST-1, cd’rﬁ%@% dggo a 12
am no acw® 81 Hac 251 Gag 35 peptide (ami go acids 179-190 of Gag)
designate8 pl1 C (42). The plIC peptide in tetraneric form has WO 02/ 38177
PCT/ USOL/ . 169~3 - 14 denonstrated CTL activity in SIV mac-infected

Manu- A*01 rhesus nonkeys (43). The S'[l-spl_l C peptide conjugate has the

foll owi ng am no acid sequences Arg A n~lle Ile Asn Thr Trp His Lys Val Gy
5 Lys Asn Val Tyr Leu Qu Ay Cys. Thr Pro Tyr Asp Ile Asn G n Met Leu (SEQ
I D NOs3); A 39 amgo acid peptide conjugate desigaate8 C4-V389.sr (44) is

. also used. The C4 region of this peptide caonjuga § Qgam no acids) is
derived fromthe fourthgi§egonssanipk £ envel ope protein
and represents a univer -hel per epitope. The V3 portion of the peptide

(23 amno acids) is derived fromthe thj YAiéahbanreitens opft he
H V-1 envel ope protei nrwﬁejpré%h?gsa‘:%gi ?é‘@gf neutral | zi ngc;5
deterninant. The C4:V3g osgggo;lsgygmepépsidbeitlof-?mﬂgn 7 B aci d
sequences Lyan®BtROPLBS[FRE Ash Met Trﬁ GIE d é Yak2Chuptiae baudePBSyr Al a
Thr Arg Pro AsfufSeedsasTielieysd GXAPE Led gr e GFy Pro, Gy Arg 20 Ala
Phe Tyr Al a ,%rg Ar g‘@‘%‘s? k;Qoggﬁ) - ARe-lRVpaptidenPris Hg a Protein,

pol ypepti de, p@_ﬁtP fragnent deri vgzgpfrg'gd}abqujgr fiptn SETamdpr ot ei n may
be a gl ycopr Qlggivar@#h @rod® go4i AdrdZoPEP GpT60. A Lernat vely . the
protein may g:lr% ro(':qta%g,g‘e ead ?gbu%uqh gapas-4s ReRF 48P T ev, vpr,
tat, nef or e pt eri've f&g_tnzli?&gih[égp} eins v~ill contain at |east
one anti geni Ggglairsd reM<CRF (RMeFRsC e si x am go %Sc,llges"é][rb 3, | engt h.
The iinm ae response togr.]fan[.ﬂ\é REsPicies negtak ah : ovalently _
l'inki 4§ (conjugating) the pepjide 10,8 Wih "eseUfoen| Gyoupept abl e carrier
nol ecul e. Exarﬂmeﬁlsm%lm*?er nol ecul es 35 include tetanus toxoid,
di pht heri a tO&%LQrijSédhﬁbf_ FigMfB (024 38177 - 15 PCT/US011469: 13 | i npet
haenocyani n and ot her pegtl des cg%eggggn fgapopeptifde eprEdPRS of the HV
gpl20 gl ycoprotein. It F g&ﬁ?r%n el t that gdsu,g_@_ﬁsei,gl goturat egy for

i muni zati on gga.'bmgt itl Yransgendeomiges #5fucosal imunity to HV, as
wel | as a good CTL r al #ox Fageare darine study using the |

Ti SP10I5-1( A) %ergit%%%%ﬁept% 1304 2ne Eeaitaddjcoraen aswdrdda ¢ oxin,
it was shown that intra e 4 Fl.zat %qr}%%%%r@]ttw ifgurg serum | gGl
anti bodi es 10 4%en A trermgenic mi@p ng -V3 1 oop peptides
denonstrated the ir?du tsi&q_ a R0 sldure I hesi zed | gA anti body and strong
cel | nedi at ed G%SRphs R hel udi n&ggﬁ%}gg 486 Pekdrit &1 Cél'drt(e_tﬁ_)newﬂet-’fc |
functional role of high Fiquxe b S eg&m?gﬁ?%$ ‘gﬁ,&ér@ﬁé Z¢H\er ant i bodi es
in the.prevent, , 1R/ tBandgén e e = ected individuals is
_unknowﬁB a!thoﬂﬁ‘gﬂdﬁ_a Lé{_ﬁédofoyif-;u@uﬁoetifi c antibody are believed to be
i mportant in pPEQRRE oVt rar spr ag. LP fn8' pberosplentalli centedf the

i nvention, a 20 stable oFigpRew8teP ARuF s on I.s formu j¥Bacwiennt ai ns
529, which is gpggogwsgiwi tevehs &nt BKPH_EgeP_ES:l?"S? F. The data
present ed bel ow denonstrate Fhagskgg_bggrmbaamqn_rgf 1529 plus GW CSF resul ts
in high titersthe BPVENSTPPRE 7| ng@spgr ﬁm Q%[g RS e (EdvY -¥3sg.eibi nati on of
529 8E gpd GV CSF i nduceFiguge i S5 ant | gen-spe%i i IS edld dedi es,

i ncl udifig bot h | 9@ ands tric mean, aRti 5 of

i ncl udi 1 ik ldiEtL s e gmcmtals @RAY AR nal” Vault o

i m-neni zed fenﬁ’l‘% mce. | srmgg‘_@‘é,ast i Sndiiciogous MARARIRESP A) (-Cys)
peptide formul X ¥th % nd GDS: CSK 3%1_1@1@%@ Snmourizedd | ul ar

I Mune r espons Grikimaild cpen rﬂ?tP‘-}R/)enlﬁ.ﬁﬂ:“b% an |§en sgec&__;hg gﬁ,hgl.ar
proliferation Zﬁdﬁ'é ;ggig,?_‘bmw e 1Qh EWY) TYRaskeenBEP - 3S wel asut%he
o O hobasd Rabbta Sher S DgREESzod) intsammseti b HPE Bocn when
mce wene i mMmu - pepti I Bi2 an

GM CSF. VD 02{381¢% (E9YH-VPET¢UDERL 4§%é“g1§'raal_elayt_t he QQthQSﬁéadj, uvant
fornul ation of 529 ﬁg 529, s5wsOThanedtei theGimuoplgh FPRE2%5nd a protein or
pepti de of choi FREGces |ag titers of antigen-specific and virus
neutralizing anli,b&dy,laaayds' nificant shift in the 1gG subclass ratio to a
greater proportion of conplenent-fixing 1gG anti bodies (in favor of |g&a
in mce), elevated production of cytokines and cellular proliferation from
nononucl ear cells in response to antigen stinulation 3a vitro.



10 These properties were not observed with fornulations of antigen and SE
in the absence of 529, either with or without GWCSF or IL-12. The
fornulatlﬁhﬁnggrﬁhls invention al so induce good cellul ar reIpXIsRSS
determn t hrough i nduction of CTL. 15 A benefit of 529 SE is that the
formul ati on does not induce graaul omatous accunul ati on and inflamuation at
the site of injection? such injection site reactions are typically induced
by water-ia-oil or oil-in-water adjuvan& formul ati ons. 20 An experi nent was
conducted to conpare the administration of the HV peptide
Ti SPIOW(A) (-Cys) with 529 8E alone, or with 529 SE plus IL-12. or 529 SE
. plus GMWCSF. In this experinent (Table 1 below), Halb/c 25 m ce i muni zed
subcut aaeously with the H 'V peptide TI SPILOMN(A)(-C ys), forrmulated with 529
SE, elicited peptide- sPkgutecss@depictgChetgeomatric mean anbibefl¥ct ons.

+ The 19Gl andtigg?go§ﬂb8 §§§c6#5 iﬁafeiﬁv &0gfimbtbseds ¢he bambusion of a

second adjuvaat L-12, boosted the IgGtotal titers,
as wel | as tPABimgEe gﬁﬁEFéggdt Erglgﬁﬁﬁ ddition. of IL-12 boosted the

| g&a subcl ass titerf rFhgurdddtdepioctsheéSFedindtnidc beast anhdbodeEra
subcl gss Ut gfearg! g 2REbRE" wEIAkhiBTbe 67 EE°PaHECaRlnddel Uncl i onal co
medi afed i n~HuRi Ty, th [ 1t leen cells frommce inmunized with
529 SE, or 54esSE beMEez/quwe 717 PCT/ USOL/ 46943 plus |IL-12, or 529 8E
plus GW CSF, fornul ated together with the nulti-epitope peptide

TSP Ol (A (- 09) topgenss ghooph¥EipRech' bE Elk 1A9EARSEA V4S assessed. As
shown in Table 2, s h any of the

adj uvant s dennnstrated |l ow activity toward target cells that were either
unl ahel | ed or pul se-| apaladantsl) Epeokinebedndt limpRBokihesparepe.

Hl VE- i fi L d t d d Mh 529
SE ol ve 1 L 1 mpse  BoRRNER 168 Fakosinas, ¥A!Pn B SCEAE K SREPTERT, NCN
further enhasobangeeand2gtesrpthe develcrment aﬁﬁtﬁF§§é19d°FT§EWBn2) I'n

still anOtheEengﬁEbHEH%athESﬁﬁrlaﬁﬂkﬂﬁﬁl&ﬁhﬁ tREYnazedtheimbBelireasST1-pl | C
or C4-V3e9 sr gtldes

r 529_SE_pl gar shown in
Tabl e 15). XuFF@“BPgPﬁécana §e§p3F§p§E8§§ ?N&$§Ef 1§!22 and are now
sunardri zed. adbavSﬁtsplbitpbpneaeahdrhunnhPBAnPFSEﬂF induee g6°8c wel |
tol erated i npahbrhicagfl Eahiuisit ¢RmuA8 Heuﬁtsabessvcaatfwaama hekection site

reactivities nere noted wt adj uva | FA Ltion ossi bl e m nor
adverse ef f eEeYe@LPP; 4B QHPU9HﬁFnF8rhg &apBH‘§§9 gEE&ﬁéESF ﬁe?e seen

i maoedi at el y 1ginphokihe.f i Ial parbigulari oadjuvenssl- pytckpvpsi dvdf or nul ati on
25 Conta'n'nggﬁ@ﬁoﬂ@ﬁegaﬂapbes@ﬁni@iﬁﬁh@geifQQEﬁ”inpbhﬁﬁﬁéih gneel | ul ar

.annune respon n one 0Si t rhesys nonkeys tested.
The 201- pl | Cipayne EepRPRELatPoRULYRLL ARHyPEPS % gg?“ﬂaé Bal so capabl e
of induci ng dmmunCgepdei tomposliktibas. i nfthedr3étimupenoryi actawiby t wo
Mam-u- A01 pqgl Ghyg sﬁﬁagiﬁaﬂk%s cE@Shs%ﬂBﬁeﬁé ¥883ntRgRAR! i de

formul ati on ¢ontainin was ca eneratlmg geak | asma ELI SA
anti body tit &P@CifL Fhémﬂﬁﬁgerﬁﬁp9 255696r° tedoaga388EsPIRESIB um
neutraI|2|ngagm&gthy t Fokr a sgeilesy Off dntigeasdtBhkVedguireThe C4-V38y. sr

pept i for 2 18 §QH co 529

SE/ CSF wa %bﬁucw? ge%§§§§%3°’ h%gﬂr ma é?gﬁggntﬁga gtﬁﬁ?érs in
the range ofof GTEOGnﬂ YéUSGG“&nGeﬁéwlPGVEP’RSHFP&P|Eﬁ Ayvanti B8y responses
to SH Ve9 k %ytbﬂﬁn@glyg@F§H3H89commgnit@busnp&b&iﬂs&hhimu&hethat anirralsh
per group (two s disfof ixcult r c i ons. However, the
| evel of theaf%hﬂﬁ% PE?B&ﬁgg B% F%gﬁuﬁgﬁgﬁgg ?&L@F?QFikﬁﬁ jener at ed by both
peptide formul ations cﬁNU@F@PﬁgssgdiSE/@HP@SPVH&§3&G§IFﬁ&%ﬁ?@P& | ower than
10 thg IWun%dim&sqo&eﬁnauomemmamhmadbu\eaat.eﬁuu alulA. |t must

*al ways be noted that an a I 3 gCQ s for
comerci al ud® “HﬂﬁﬁﬂhﬁgdrPﬁ Igﬁgmgﬁ§gbggg2§ﬂ3QL |%ftegEéV| eflce that
t he functi on&hepomiyr adduvang ﬂﬁseph@ﬂoﬁppeWGﬂe@prgsdcyﬂekﬂne profiles) of

]Ehe rlesrnondl mngﬁ,ld :s M%heli'eﬁé‘jfufv@hQnt:.sd%Qﬂﬂllaﬁ“OQSt—b& agis+eant

ornmul ati on use a.,yet _anot her eser n [ a_sec prlnate
speci es, cyadﬁﬁ?ﬁﬁﬁﬁ#cﬁaéﬁﬁUés% hﬁﬂh F@bgzws bﬁ 85°v§§§ sp pepti de
t hat 3fad beemdﬁ@mmm&sble&aDQGcham@ﬂiQnmheqgnﬂmﬂhhmgaoﬁdvaﬁiaﬁﬁno aci d
residue 9 toaldNqn_H9 ro‘iswitll-&&-mfdzd%mu&%ﬁs deaisdRaiced ved
CA(B9V) - V389vés£g:,d ha?the foll owm ng sequence: Lys G n le ITe Asn Met Trp
An Val Val Gy Lys Ala Met Tyr Ala Thr Arg Pro Asn Asn Asn 25 Thr Arg Gu
Arg Leu Ser Ile Ay Pro Ay Arg Ala Phe Tyr Ala Arg Arg (SEQ I D NO:5).
Animal s were imuni zed with the C4(E9V)-V389. sp peptide, either wthout

adj uvant or with the conbination of 529 SE plus GW CSF. 30 The results
|nd|cate that the CA(EQV) V389 ST peptlde mhen adntnlstered by

S =N ST R A NN~ - o=



35 intranasally w thout adjuvant (Figures 7-9). The results fromthis
e~erineat clearly denonstrate that WO 02/ 38177 - 19 PCT/USO1/ 46943 an

H V pept iwe dg2gp0ogen when admini stered in . conbi nati on wcrfusoiv@so43
appropriate conbination of adjuvants is capable of eliciting systemc

hunoral immunity. 5 Desirabl e intnuaogenic conpositions for preventing or
treating di sease characterized by andrloid deposition (a self nolecule) in
a vertebrate host, which contain the ad%uvant conbi nations of this
i nvention, include those containing portions of the 10 beta anyl oid
precursor protein (APP). This disease is referred to variously as
Al zhei ner ~s di sease, anyloidosis or anyloi dogenic disease. The ~i-anyloid
peptide (also referred to as A~i peptide) is an internal, 39-43 am no acid
fragment of ceEsideraible satteneionafer ﬁbepro%@%@ﬂﬂ@oﬁmnﬂiﬁtbygthe ~i and vy
- Secretase en&wfﬁ Th%ﬁ@&é%ﬁﬁ@i&éﬁoﬂ@ bhérdPiy cvbrgisedegnces Asp Al a
Gul%eAm)Hs Ser r vm ﬁme aleﬁuVI Phe Phe Al a
G u Asp Val a3i iﬁé ﬁ%“ A?%FT?% 172019 \°F 1PRE f fQdy dy val
Val Ile Ala (ﬁiig&éhhﬁbG@tabhlsnaeapdtdenbt anhagenytbluhdepbt¢t0£akes t he
form gf an aggreoed & A(gﬁgepﬁ sHe dfﬂi t S{ 8% Neokp1866 RP¥aREES found that

adn1n|strat|on of 1sol at e induces, as, | mune rsﬁggnse
agai nst the ¢Q3“ﬁk%¥|ﬂ%ﬂﬁbnﬁﬁhﬁﬁP b?cﬁﬁd%ﬂy?ﬁPﬁrﬂ%ﬁﬁk}{ yater ebrate
host (47). Thusamﬁiuifymu@oggene.cocamplétonsredndhssadmuvantonctNhlude t he

adj uvant conbl Nakd 9Pfulnbdt i 1YEE' wPBoBhUEL T4 peﬂtbge 14g! | as

fragnents, ves or |ons 0 gﬂ anti bodies to
A(3 peptide @@n¢?§5n%%tBSIG%er%§?VE¥P%? ﬂ%dﬁ¢j%§$P sh?ﬁe?ﬁﬁ? One such

f ragnant ?f i edeDbn 0gité- &bEDﬁBaeeanﬂrﬁrtdtﬁcnIldﬁtéﬂvthg téeuiallomnng
sequence (48 3S g gis Hs
VO 02/ 38177 M‘?ﬁﬁ%&% °g’zg fpfifeih Qﬁfﬁﬁﬁ’g#ﬂiﬁ%%‘l\sp val
Ay Ser Asn lesigmEQ |'thmﬁ9rea%he: r‘é@ﬁﬁﬂ‘ﬂ%d%fa%ﬂefwfbtb%?ﬁ% which are

of interest amlydfngbﬂﬁvaéewaéealahtgétéﬁtmmm;@vaﬁtds i-10, i-7, i-6,
1-5, 3-7, i-3 and 1-4, _which 3? ?“gﬂ1n|ster conj ugat ed form
rote

or conjugated to as un?ﬁ?a?ﬁﬁuﬁ CLEPPRR fag u gs was conduct ed
withl6he Arlamﬂ@ogbpYIdelnﬂdBQEJngunhaaPhwehtGOMDPQGQHBKQGBP)the 10 results

will now be Gﬁféﬁnafd abscPibbdi Sin CURELLAEHat SWi PatYRESKERbEECE | Muni zed

subcut aaeously_ 1 n wi th the A(31 42 pegptlde geper a
pept i de- spec§f4%3a%}$bog§P %ﬁ] af goiyEs f ig?g fg %ET?a?fng t hat
the A~ii-42 ptpe|me,bﬂhishais|hbtebzahdcdaperahedgum re¢fidrence (3) GV CSF to

529 SE and t Phinfls t V, apgi body 1gG 1gG
and I QRa ti erée%%égaggd to ?%gﬁy#e§€31§céhggéfgggﬁ§ﬁ?ﬁ2 %&Il 42 peptide

(see20abl es glByosif sblunlénkﬁéoﬁpes ?rdaexyio? vaBiRe-#Pe 20 recei ving
the conbi nat yPgcSpyreloss Pbyﬁc@/b@ﬁeweﬁe gbeMatRe basfere i nstances and
wer e elevated mor e U|ck#¥ Eg Qg %Eua m&B i éelv#ng 529 SE al one
(data not shBWRY 8¢y thrE-PrTs? Q% PRREP WHEIPEBXPRd with ol der
Swi ss- VébstephqsnbOtﬁlsthgnthﬁ thei Aserafl earbensonhthel3ghuresaning ni| ar
results to tpp3g anaTekies §-§1m&ﬁsy56ﬁ9aiﬂaaayn%esm5 In a second
experjnment, Sw Ss- V@bs er nlgg ¥§§e |nHHn|zed subgu é ousLéﬁ4€%éhe runp
with2°he A~142 pepti de 65,45 $ip ¢ KB FOFRY und 30 19G
- endpoi nt t|téwhosgcfnatedhemiaaboscmdeﬁenaeﬁ(Rhahner as the anount of
GV CSF 'ncre‘i‘é@ﬁaé&é%913@93@:5&91:&@1&11@3@* Stﬂﬂ'l bpebiifr-aibers for all
conmbi nations of 529 SE_p i Cﬁfgs rg aP Eﬁr gﬁ gi Eece|V|ng
anot her adju999P9h€292§'°§ &R tﬂf?ﬂ 33‘%8¥?¥¥£ eg s°Tits=s were
a: SO lnchgESani oB- teﬂ%&&ﬁ&ﬁ&%x&’@éh@&&{:&ﬁ&ﬁm;ﬂ&] phn-\égrl f)us F&Zv? CgE _
pl us oups. conpat to [ecgj Vv pl us in
-a fiP§?¢doseggﬂﬁ BYH é&ﬁhé ﬁigﬁ §0ﬁ€5§§533($%b§§r§§?_ | gG2a subcl ass
titers were &HawiltoneaW®¥.for the various 529 5 SE plus GW CSF groups
forrpa{ ﬁd Ej o the 529 tSEcai-Qﬁe 8188PhkB zoﬂﬁﬁsaeeaeadﬁaﬁaﬁammeabﬂabl e I:)
‘la a third experinen ¢ce, wer e eously in
the rump i tRLLRLARRESS ERETHERCARE BESRE Whpp COPORRRROTLEDaPaPng
anmount s results in the formation of a stabilized emulsion

35 designated 529 SE. The stabilized emulsion is

generated through microfluidization of 529 with




10 of GMCSF. 19gG endpoint titers were increased for the various 529 SE
pl us G\ CSF groups (0.5 to 2 to ~5 to 1 0O-Cg), although not in a dose
dependentyw@aBnag{77( Tabl e 12). Both Igd@ and | g&a subcl ass poresos4ems e al so
i ncrease8 for the various 529 SE plus GW CSF groups 15 conpared to the 529
SE al one group, although not in a dose dependent manner (Tables 13 [1gG ~
and 14 [Ig®&a]). In a fourth experinent, transgenic mce were used which
express a variant formof the ~i-anp~loid 20 precursor protein (ApP) having
a mutation at residue 717, with valine Substituted by phenyl al ani ne (49).
This ncutation is associated with famlial Al zheiner~s disease in humans.

. These transgenic m ce (designated PDAPP nice) progressrvely devel op nany of
t he 25 pathol ogi cal hal |l marks of Al zhei ner~s di sease, | udi n ~i

deposi ts, nem¢¢41%nﬁlﬁﬁbesg%NﬁP%8¥r%%@t%%?%Ph%ﬁHdY¥u§h%% Be- asT™@f ani mal

v model for hus@Préhg hedrmilat ibn ebs ea ¢mpt-dm81iwr:t\bcmbmid£zréd PDAPP mi ce

were 30 i mansni zed su e I 1 2 r wthout
vari ous adj umn:l’i ohy bﬁmtlﬂg"%'g%a%%%\t%%%\nﬁﬁr #T&Jb# (if% V\%"tég G oup
i nice receigeucehtrationa may pbe jesefl) hane descrbbed i nrﬁhﬂton |vrr) in
stabl g enulséﬂgefgﬁgﬁ£§ﬁgeg§wa positive control; Goup 35 2 mce received
the A~i 1-42 peptide mrgg?N§E E;gag WO 2/3§177 g F / USOL/ 46943
mari ne GV CSF; Group 3 rEeEt (R 72 {359 E%ﬁ?+% ¥WPER 529 SE plus
mar i ne GNtCSFisiheupauhuiecvrwhqmvcdniiiﬁnsredneghGuVQnegnslnllntpoups 2

and 3 exhi bi ?ﬂb?c”@fesﬁﬁﬂbdwéﬁﬁéé‘*ﬁsﬁiéa a”ﬁ'séﬁbil:ﬂ@e&”&h@!’dﬂoﬁl ter 5
val ues as we

hi gher peak titer than %P mever t he
titers in G%%Eakn%ﬁ% sheg %aﬁ?"?%“?ﬂ%’é%\'ﬁa‘l’é °'1"T’t5? ot % oup .1
posi lbve conalsésgenéhated- Bonnqupa(itgueepwypoiboupsSnQCQféﬂdl3Yshomed
significant | g%@% §§ 8? biﬁh@nfﬁ§ti&ﬂe%§tﬁsa Uéfﬂehdeigt§h|§§ (Tabl es

B-C and Fi gur ower , an~ onr rden e Da Figure D) and
| ess neuritiamifetachdyvensien Gy gu?e %)‘mgﬂ%naﬁb T¥d to the G oup
4 negative cpeptide. TfBBnquNEAandWBihhdlacksguhércgate;nduresbduen

astrocyt osi s,£o g Shbl n S e F). Thus,
t he adjuvantr%ggggéger%resgﬁ?ﬂgﬁgigég ﬁﬂgm*%s ﬁ8 {égg %%%%ggéto be
synen§i stic Vﬁemsibrnuravbdhtb@kfh%r(aﬂhunhﬂrﬁgbnrQZ campogi a¢dds of the
present 20 'Pi‘&&ﬁuéﬂﬂ SROAbA) & bhén! BOBATat 62 PRIER bNei comMinatiBR
vertebrate hogt ant | bod resgons gﬁ %ell-ned#g ﬁdirnnunrty after

adni ni strati®h 5# Hﬁaﬁﬁﬁrééﬁrﬁ ﬁﬁgo Cohr cORPPHEPAGR BR ected antigen
from a pat hogeéscernable, 1hﬁtanmauﬁoﬁungaénesspaswellangand as 25 effective
adj uvanti ng gﬂa % 9EnAGP such as 529 (in an aqueous or stable emulsion
form_ conbin W ﬁ t oki ne. or ~phoki ne, articul ar GV CSF or

| L-120 O her cytokrnesA¥P°IV 6R|ﬁ€§ ﬁﬁ?@ebgﬁntggﬁmhnYﬁnﬁ 98 2Rfune

nodul ati ng adérivayivescandi analbgs obt 529 nahddoBBetroAGPae i 8aehl euki ns

Ialpha, 1 bebgpodnad: sGcifas! ple dfe A3k fmidda 46 ché egﬂ?a&naahe

i nterferons g granu ocyte tof ony st nu factor,
and t he tunnﬁeﬂﬁﬁ%bgﬂslﬂaEPB edSpates Rabent NupBersfs1df. Btaaﬁ goni st s
to certain 35 cytoki nesher ihyoppokattsnaot eysokinsdhi an8he scope of this

i / 7 3 PCT/ USO
1 12503 rroabeRBRAKIBEE) Inth EmiktniysRl0 bopop YL HHE dhowd® | 1S
t he sane maypasmlsarGOEyFbﬂrﬂEB‘BPiP9nﬁﬁﬁk?ﬁb&ncﬂmséiaﬁflE 8f such as

agoni st is apstéheifl 58I Gmbiholenits ebmppaRbBAthAactd) s whed herein, the 5
t erm ~~aat agonj st s c at,in r e activity
of said cytoﬁyhggigfnﬁnggﬁgﬁﬁggg Héxéiﬂ i25 ?LQ ﬁeﬂ ?gﬁgﬁﬁg%gtgge t he

sol ubl e IL- 4tpeeupkeraaﬁdephenge|eelé WﬂFiﬂéeép#GW“n#§YusEhrﬁﬁﬁbr , the

ter map~ef f eChhy@r 19nad| H¥2Pbiage2IT8UBEEt RRAPaANE16AS CowhriBeacOrRi Nati on of

-adj uvant s desg e Lch is_su |l e l.iCl i sed

i naauae respﬁxégﬁfﬁeap§8keéfm2 Lafer g&R #ﬂag 93%?%%?5t%£hg§? lIa§3rsrgared to a
host recei vimgdebdt (5eldct e@namicgenrecombinaptemyrine Thelddpadant 15
‘conbi nati on. p4QR Bﬁb{vhc%aénﬁﬂﬁéﬂeawrh!l demadtba Qi\fnﬁnBPQBsbBﬁsége vei ght
and nedi cal cong é ? host, as well as on the nethod o

admi ni st rat i BR®&hd® ﬁé antrgen In a preferred embodi ment , the combi nat i on
of adsuvants will utrIILelBZerprbducadnyy af variety 660!9#&999? in a nore
preferred e t ng t e doses are
readily detg?%ghgge%ngpg§%g§s ngﬁclp&?gyEﬁéegéghaéﬁg gﬁ?rgenrc

conposi tions of this invention nay also be mixed with inmmnol ogically
acceptable diluents or carriers is a 25 conventional® neaner to prepare
injectable Iiquid solutions or suspensions. The antigenic or i~nunogenic
conpositions of this invention are adm nistered to a human or non- human
vertebrate by a varrety of routes |nclud|ng, but not 30 imted to,

o o o v o - M. e - . M



hereby incorporated by reference), iatranuscular, intraperitoneal,
subcut aneous, intravenous and 35 intraarterial. The anount of the antigen
conponentw@rg239at ~ponent s of the antigenic conposition w lpcTasoy46943N0
02/ 38177 - 24 PCT/US01146943 depending in part upon the identity of the
antigen, as well as upon the age, weight and nedical condition of the host,
as well as on the nethod of adm nistration. Again, suitable doses are
readily determned by persons 5 skilledgin the art. It is preferable,
al t hough not required, that the antigen and the conbinati on of adjuvants be
adm ni stered at the sane tine. The nunber of doses and the dosage reginen
, for the antigenic conposition are also readily determ ned by persons 10
skilled in the art. In sone, instances, the adjuvant properties, of the
conobi aat i orMeACGE e antEt il 3 RRHEIGHe PLOMRRL o1 fhe AnduekirR: the tine
course of thef drSROSelIEgi Fifdm J&arsmmémlsonspnédmmms I-12is 15

i nvention are S?ét a&ﬁié;i #Jé +%&p& %@nié} l?&s' I'E)é)SI tions

cont ai ni ng a ﬁ\ll varl e ens 1Trown a w varl ety Oc? pat hogenl C

m croor gani stesitieal Ui thederlopment e‘élft!bf?'ff%*e’-‘r? oflt}ikes bacteria,
fungl%or parﬁéﬁ?x@sé‘&ﬂi@f@ﬁi&@ﬁZQﬂMﬁ pi‘f@@itwnﬁﬁlﬁeéﬂ[bwﬁ human
vertebrates, or, from.a cancer, ce he_ a y con~rise
pepti des or ?ﬁ ’r‘f‘?f%‘ﬂ%{ﬁ p#%fbl?‘l “%%1 Mﬁﬁ‘ %Ents of. any
of the foll dvhmgsabhmqm igune response - t@rmlweﬁrma cancer
or Eurm; 25 ﬁ@é:% eﬂé%@@ziﬁﬁﬁ%ﬂﬂﬁ%l Fﬁ) (SHChréxi arw%&drr&ewrso[h
protein), or er cr ecu nent s ances._nore than
one antigen §£9) nc #?e?% %}t:‘&g ’E%rfbﬁé*??%ﬂei’beni 98, 2%k o

i mub@geni c hmr#mrfm-&ihmtmaﬂmgad Hey K uvedls camdi Tichelpsr of this

| nvention '@édilfgae V*ﬁ\ﬁef’féf&ﬂ tig @ffyﬂui%ﬁ%auﬁa@@émt of

di sease cause Jjmtatio I nmuapdefi c Vi rus,

Siman immu J‘F@%rﬂ:‘}t odies Ffe%p’r‘r‘%ﬁ%??éj%?ﬁ&’f?'é B Rkt de: ai nfl uenza
Virus 35 typerl)l-dnd | Igtl arasponses , toTpindapenient vmtxbgewrr(alﬂ) .

cyt omegal OV'%S:F%H%@{#A%W Vé&i’fﬁj%ﬁiffﬁi’éf%en WO 02138177 - 25

PCT/ US01/ 469 f:.tl t rus oOnpvi ru ol i ovi rus
rotav¥drus, voRv sfaqRoR o8 \2 rlﬂ%te ¥pdieexic L%Yt‘ﬂﬁg%(ﬂ 613 r us,
adenovi rus, mblaapﬂ“mnoﬁmrms@llsﬁmemfvnm proceiweit virus. Human 5

et apneunovi [ Lioymdith %ﬁ&‘&# Y1 14'S1d T QL EEFi¥ed L‘.{&E‘%uﬂﬂm&& achei tis

virus), Hendia Virus TTuS, ‘coronavirus, $) rYOVITUS, infectious
r hi not rachelxlll%em“:ma Ratent | ARRLigation MO 9Q/05147 nfid) i ous

g_erl tonitis vir tI\J/Z awﬁgbtmglecéy@;s,wraﬂt thSTES pdtent 1T, pm“'([jl e

i segse virus rek.s disease C spi oductive
syndfone vi r R AR FRvVant t?‘g Wus aaSé%}gn%ués) ﬁ%‘g% u:FT{J & éruses
Desirabl e baRf ezolony neimotnting ciagher t (GFE) 15 ThetGSFS mre i adj uvant
combi nat i onsg@hiipi 6f | INRROIInéd Cthdle iMdDSCe obf@@éﬁh:&:@ é&m@r evention
and/ or treat nt of di sealée caused by v&zt_lgﬁ gtigto 4 1‘gbe?’l us

i nfl uenzae ( a‘b’?% Mf/%b‘l"%) % T % Texel | a
catarrbelis tmswfepnm oot eokblie, A8 r@ﬂ%ﬂ@%@simﬁbg%nes _

St r ep§ 0COCCUSa Péiet fikhisér §,t6-ﬁm;mccw) J AR BESSis Mesrewpact er pylori,
Ne3sser 3a rre i ng3t i d| S l\éfn_se oaor@Fo(?% CYhJe ntmédl atra OITB.tI S,

Cbl anyd3s p %F %1 a rEr ey °?)é'ﬁ‘ff§

Al |l oi ococcusontpxlecu:sqosemmmtrgstwmd&tm+weqpﬁmur3um Sal nonel | a

chol er aesu3syyhSrie] 361 38Ot foy Sh3fked lfuc et £ CHESTéRCe SREABRGCT er 3um
d3pbt ber 3ae, | ~~rcobacterium tubercul qsi s, ~r Coﬁggé E)iﬂn

av3un f ycobath® PR FH=cSF | 9808 2, ?%'9( 3 taf$13s, Proteus
vul ga03s, Stp:p&g«hbdocmsamimssn&smwmudwmsbmdumdﬂmnﬁost ridium
tetan3, Lept o8, | r I r SRR

haenol yt 30a astgurg{)ﬂ wt ocCl a,éﬁc‘%gpéﬁigg& ‘Efgéﬁ %ﬁ?opneu%o%‘gae and

| r| pcopl asnmer¥ee allpctiop AFER) 7710 'BC’I? : 16943
‘Desirabl e i rmwmmct, (mmmds,or\m agmm-zﬁmagahnparhageesstmt aining the

adj uvant corﬁ: pg; n ﬂh,rngg jed to the
prevention an ori-trea rrent o :é?é?ggnégu?é 'bPLh'%ﬁSV ou linitation,
AspeBd3l | 3s,5 A2t 42€ c6L6 )as yieh Mé@cm &% and

H3st opl asma. réEstéxde £ tmmmg@sr%awmum b@en NEhs Lt S i 11850
contai ning the adjuvant conbinations of this invention include those
directed to the prevention 10 and/or treatnment of disease caused by,
without limtation, Le3shmaa3a maj or, ABCar3s, Tr3chur3s, G ard38,

Schi st osoma, Cryptospor 3di um Trichonbaas, Toxopl asna gond3i and
Paeunocyst3s carinii.




Desirabl e i nmunoQeni ¢ conpositions for 15 eliciting a therapeutic or
prophyl actic anti-cancer effect in a vertebrate host, which contain the

adj uvaat \wemhjsgayi ons of this invention, include those utipcraisogs@israncer
antigen or tunor-associated antigen including, without limtation, prostate
specific antigen, carcino 20 enbryonic antigen, MJC 1, Her2, CA-125 and
MAGE- 3. Desirabl e i mmnogeni ¢ conpositions for noderating responses to
allergens in a vertebrate host, Which % ntain the adjuvant conbinations of
this invention, include those containi 8 an allergen or 25 fragnent

t hereof. Exanples of such allergens are described in United States Patent

. Nunber 5,830,877 (51) and published International Patent Application Nunber
WO 99/51259 (52), which are hereby incorporate8 by reference, and include
pol | en, insextyeast-enpressien Dhasmidiand rdeppsited vwhththeATEC (such as
peni ci | 1 n) .qidr | ABBEKLESH ONEABOSEILSNS | FiiK@hforé f had he production of
| gE anti bodigs, a .k e of all Lc_reactlLo \ra | nmunoQeni ¢
conposi ti ons‘%‘{ﬁr’?f%&fﬁ 'n&*@?&o%efogsg??'ﬁg?eﬁ?zé %fﬁhvertebrat e
host, whi ch imriereby hincoiprzated dpi reféxences a PNA s S3177

PCT/ USOL/ 4694k 5a ¢m@§§'mmﬁc& SPIOEL SO N £ 6 NBerfovéd fwd®! ecul e or
fragnment thereof. nga es of such_ se nol ecul es, in addit i/o t he
A(31-42 peptdeRPRiLed i Beh R ATCR Y AL PR ?ﬁ#f@%? ®d in

di abetes, the Gl7 nol (GMHESH haw dbeen showmstio cmredulinte prétein di sease,
and anti gensmsgq‘gc mgp%%ﬁ&aﬁg&m I ESPON I85ovnt b SERTETcsUCh

as.nmultiple erosi s upus and rheumatoid arthritis. In fhe gase of HV
and SIV, thelmmingrpsparses i) ¢ idpR Y ff %@&m%%f-@ﬂ Rt ei n,

pol ypept i de, sqaetpipubel fried rmgrimé Blorelksl (IDm saBM-CSDtlas.also sone

i nst ances, 1 p \,.br [ pﬁﬂhir@@é ptides and/ or
fragnents a;%gél%éfsd%}dﬁ?%&t% %Igté)&gj&#@cn%g%'p%m tion. g1%:.(')‘$'he adj uvant

conbi nati on FIRRAEINE 40} his invention~are also suitable for inclusion

as an adj uvant in pol yorKeée by Eskings e chplisiehoss thave ¥edso known as

DNA i nmunogeai c _c ition ' el 0S4 11 . further

i ncl ude 20 f%&?‘f’f ?‘:’ir%oic}r?ﬁg‘;%g’éxﬁﬁngﬁd%w v"lwf:tgjl"rp]e 'se%ﬁwlﬁ%/ ent Nunber
5,5935972 (33t net chimited toy thecinkprienkins rkfalrbae)l-hetays der t hat
]Ehi shi n¥ﬁnt |2.3§p wysjloespej,t e?, u;n@lﬁrﬁpom, tiw,f f;plel oy rmqaxmrplﬂsgarg set
orth. e ex es_ar or the purpose of illus i on nd are not
to be const rtR® f?’h???ﬁ%h?heb%%%p%mgfg%’l rﬂ@ﬁ‘i%%éy'%(a%%@% Exanpl e
1 Material s stiimiating factoni | and rcherctumen | necresint FrekoR®re 35

utilized in j{ihE*dsd iperd s reported in Exanples 2-7 bel ow. WO 02/ 38177 -
28 Animals PCT/USO1/ 46943 Fenal e |b/c mc aged 7-9 weeks, were 5
pur ck8sed from Taconi @ a?%?eﬂfg?ﬁ?‘iaﬁ?o%? %ﬁdtelf—"e?ml e Swi ss-webst er
mce, aged 7admincbitsration of sanyucyteisine foniyphokingare thec. Al mce
wer e housed ﬁibfo{ 11 &onSEPIENESs bis d 5181 V&S Iv6Eh ASPOSKk Bhé Wi f OF

a

Accreditati on of or at 0'5\% ni malﬁ&é) Cfr e. Ja\l‘/lfce were, acclimati zed to the
housi ng f aci }YMRhIANe, ACLIELEY: | Heiopallys PR RYFBs. Antigens 15
In the H'V ekympholkine efféctsprelated tm|the dqmtb:b:ﬁmt:mf synthetic
Pept h§es wer g iig -{s&fﬁg&emguﬂé Ld5pdnddd NSRS b4 Vernands@t igle

S al’'so referre

Ti SP (A) (- % tg herein as M\-10). i s,as follows: 20 Lys
An lle |le IRepMrongonEratieons \of eytolrine oz, Hokin® 258, Arg Pro Asa
Tyr Asa Lys outntytnedg Ile Hs Ile Ay Pro Gy Arg Ala Phe Tyr Thr Thr Lys
(SEQ 1D N0:2). This p q%m?fn reyi 1 %e!;f d (33,34), and

cont ai ns sequences frgfr)nﬁéll - . gg% éh?h‘?f/ %565/00 e C%ELQ&Th celi responses
in both m canenephesebrryh Liridid0r fenerhosphoryh IPAd AWithy a site
recoggi zed bgMEBF T LIL 1Bchéve béer. evalustgd; Genhanceament defl by Dr. R

‘Scearce (Duke, LNIYET Siino LA o M dur kible G- U8 aSddrvad (41 F) CVant

pepti de 30 desigha Or conpari son pur poses. IS peptide
corresponded to the CiThepinvertipnidesenibed hexgplnidepcpstzates Arg dy

0 G O ol e st U s ngotaacd 110
ol by |1 zed THCSRURT| &8 pmnonafe FRIYAIRE, ded -cldPiddsia

35 adjuvant, an AGP (preferably in a stable metabolizable



WO 02/ 38177 PCT/ USCOL/ 469: ~3 - 29 appropriate buffers. or cell culture
medium prior to use. In the anpfloid experinents of Exanples 4-6 and 8

bel ow, a RRsep7desi gnated A(31-42 was used. The 5 seguenga/udoidedas-42 a.s
as follows Asp Ala Qu Phe Arg His Asp Ser Ay Tyr Gu Val Hs Hs Gn Lys
Leu Val Phe Phe Ala Qu Asp Val Gy Ser Asn Lys Gy Alalle lle Ay Leu Mt
Val Ay Ay Vval Val Ile Ala (SEQ ID NO:6). 10 This peptide has been

previ ously described (47) and correspoq&i to an internal, 42 amno acid
fragnment of anyloid precursor protein. € A~i 1-42 was provided by El an
Phar maceutical s (South San Francisco, CA). The peptide was solubilized in

. sterile water, and 15 diluted in appropriate buffers, or cell culture

medi um prior to use. Adjuvants 20 Al 529-contai ni ng adjuvant preparations
wer e obt ai neemilsienCorthea i{mpwhetvespomyes sopecstEigsforebhecd as a

pr ef or nul at egh Sflgh elfe PéRKRENCLE; | 2-Wat er 1 0.8-2.5% o0il) enulsioa, having
529 concentrations rangi ng from (0-50=- /€1%. Aluninfn1ggosgh e was 25
prepared in-house. Fre ﬂ'%nﬁbﬂﬁ$%t%°%g? 94nfoF G LIRRECR %ﬁ%?%te adj uvant
(1 FA) were pamtigenicfcompoiltionkabbrthisi invedeioni comprisd1SP10MN( A)
pepti des an .S ] Lbi i atio using two
Iinkeg syriﬂ%%éeyig%o%gﬁ%§%??§ﬁ5¥ﬁé§s§gﬁiﬁ%éiﬁgmggp?f%ﬁéng' rovi ded by
Geaeti cs InsP??ﬁ?bnTCBQQrVﬁbE,a%%§¥‘$@£5ﬁ5iﬂ%n?nﬁa?anhﬁm¥g§$8 Fhur chased
from Bi osourggcéRatides ) oppbtéinsprpdly: &A)ohigenueleotidlese dyophilized
powder. Sti ~ - c An{ | LEeS s ( FLam ngham
Ry 35 e taps gpatE S G5, EkE J0BIESRSRER, e IFRLE hEPRLn 2T

i muni zed subeeRrbidelsromprisee a Apries af (gt leqst khree amdng cqual iy
divided oa Saedad &hfecaﬁtihﬂzrHﬁplehﬂﬁn$ﬂéZeﬁtﬂ@GnMBrdeadﬁihhshered at
varying tinme_intery , .4 ndjc Ang L gen Y, ] wer e
diluted in pﬂ%sﬁﬁ%f%p%Ufgg%%g éaﬁ#ﬁgy$%£€%%eap%%o§r}gﬁge%dﬁggﬁgﬁg?ions and
fornul at ed vEhanaelj pepkide; chutt dons 1@%09%85%%@%9 futhokengthoa, 10
wader steri lﬁﬁs@aﬂhtijogéeglcﬁageﬂaelai Cpﬁl?ﬁﬂﬁi:ifde_ﬂso:geﬁfoﬁéliﬁﬁ :hgtygeg_tle |
agi tation, stored at . Fornu 1 ong wer xe vor | i.ately
prior to it ﬂn??ﬂﬁugﬁﬁeg b %ﬂa?ﬁ%?i‘g?asﬁFﬁﬁ$¥éfn&“€§29§e§$§%ﬁggﬁ

i nt od8nosor beokodd sor sdiphthexiactexoidd phsoused herein) &mani ni zatioa,

and at indi cagegdahbEr PEoMbS1sé82hYSbet £on 0T pE€T Y8BYEENaA A1TCOFEAri C Mean
of individual titers, i~or analysis_of HY ge tlde-sgfc fic_ant gody and
subcl ass di sPRFERRFTe, REPFALNNaROLY S pBR RV PRRFLR 1§3fb85a?t Btffer (
| 5V Na=C03, macrbdindlheiSidBar ptbposents . or IRPHEhe acasecoficBlVr athen of i ~Cg/ i

and pl at ed t%ﬂ?:@g&\ﬁit gémﬁéﬁie%%ﬁgro | ehes {DveR€lohNedr¥neym™ of 100:1.

Af ter_over ni I ncubat | on_ at C '? at es re washed, and bl ocked (0.1%
gel at?ln/ PHS) CAPFi8® fulpelangkh RIY proteidfs. ELI SA pl ates were washed

with wash buffer (p88,ThelihVerticO}shfivst exemplifiied tar@ahbgeﬂiluted
30 serum ( P:Eﬂ%g#g/%gﬂ’ ][#thngS%I &fis ~§er9v9&(yf§8ﬂ' HIVAZi fRege AT LEr @

four hour i i , S were mai ed an g&grogrlate di | utions of

bi oti nyl at edPaRtidiest 5./ daperibed ip; g qfexived .50l - For PRAR®RBAt i on at
4C over ni ght nuMBéts 500£3)84B8e(d22hdahdcipole38it (235, which are

strepgavi di n- [dga i i e f ppcubation, wells were
washed, and ﬁggé g%ﬁgﬁ?ﬁﬁégéﬁg.ﬁp 8&?8%#@5%73n€\§§§ % G/USC[L/469a3 Vel | s
were read atsuumpphzed;t cThega rpertides arreyise; Apingnerdf sera. The sane
prot ocol wasséghbhuves whichnabyfespohd/toi adPegiehi dE- shacHIVCc anti body and

subclass 5 distri i e C P 9D s T per
mcrotiter p?3%3i§§é ﬁggasiékgﬁa%gg%aﬁggggnggﬁgéﬁ%?gﬁggl??g%ggég%sassays
and ~n vitroandt Bkradlanespensessprechrednredwere obtained fromnmice at the
indi gt ed tine points. gBrngkcaCRuhafiUB8EHEVOPGs Whechr ¢pathd from pool s of

:3-5 mce. For RLOtilerahEqe 8PYabyhokba®1ANGhYabE1cE8hEY YFhErome
(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

35 " using the CD4 (T4) molecule as a receptor to enter and
infect T cells. Attempts to induce a protective immune




15 suspended in round bottom 96 well culture plates precoated overni ght
with HV peptide antigens, control proteins, or RPM-10 only. Spleen cells
wer e add Qb/3ep9405 cel ls/well using cul ture medi um havi ngcgssugpoienment s.
Cell culture supernatants were harvested 20 fromtriplicate wells for
cytoki ae analysis three or six days after culture initiation. Imrediately
after supernatant harvest, cultures were pulsed with 3Ht hym di ae for 18-24
hours, and harvested to quantify cell oliferation. 25 Exanple 2

Reci procal anti-T18P10I ~T(A)(-Cys) 1g ndpoi nt Total and Subclass 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 i muni zation. M ce were i mauni zed subcutaaeously in the runp
with 25, g ofrddisiide -dpe9i £y sfor vilIVrinfegtiomsthyowglenl divi ded equal ly

. into two 0. %fg{i&@%m%s&wwﬁhwymmdem&eag SE was
diluted to 8177 - 32 PCT/US01/ 46943?:@%@&8 an er[_gj‘l1 cilo:i'_'hcont ai ni ng
a -

1. 25% squal dheryber pf approaches arg QuUreen YY -PREWRTer " &nul si on

vehi cl e consantatgembt scp adetarming can cbffective and| proteckiveent .

Reconbi nant dg?{_;@g%%&%g t\éﬁg ?e@gigﬂ,ﬁg,@g & fnehegesEe Reconbi nant marine
elTver at 25~.g¢ '

GV was ed, mouse. _ The re&l‘JIts are given ip Table 1, with
the geonetricompesitionss prhase;inclyde 4siRg agreny egr% . WO

02/ 38177 - 3RechhBinisl/ ¥é¥ériabl eectors that express antigenic

1Reci procal anti- T1SP1 > %1%%5 p=Tala i I

titers. 5Endp%?h?°‘f$€e$%@é%:\é/%3§igg % g n?é%%%gggtfgggggz)%or
SE25206, 30137a6eimbe, vius vecters) (26)/ -DNA | ymmunyzatkop- 47 by | (25)
SE254§0, 51674yréRee e 496ptidE80 Chat tdbntain/ varied® T and B cell

(. 04) 690, 712169, 868400, 7 2@316 5) SE251, 085, 658238, 379117, 657( 1. 25%

0i | ) ++/ - +/ - +PPERPREE ?55‘%‘(13‘?0 52462, 19925, 301 Exanpl e 3 CTL: Analysis in
Bal b/c Mce 10 The pr oThecHEV oextaenpl cenvaiereiglysoruorein  aptig

i mﬂéni zat } OapRl PbéR sHB@n Wb Bé!éxpablef ofpincucing| Seuspabigingr olm i ge
14 days after secopngdary,imuai zatj on e ate
with 15 25~e©n§§’9°%g°ﬁoﬁ?a‘i“ﬁ’i‘nga'&#ﬁé}?m%?‘i“ﬁﬁiﬁﬁ §F°€mg?ﬁ§§?m?(sf{‘9%§rcy or
40ng16L- 12, ehced@s-appFoshnahaly) eneythirdoef ctheantixesgPipPeen cells
wer e remvedmaiae?wmﬁhi?Qeahcshééndeasméleaesen_enﬁafy bfMBezati on. A
protocol previougly Bescri ped £39) mgs ) 28 eiieatlg#g fgllomed. Briefly,
eryt hrocyt e- BBEPLPRA BREPEEIN EPRE  1ROWFeR, Ehe fFREmA ér%up wer e pool ed.
Spl een ef f echeuteallzingxaftibbiien: c Hewevexnl astudies2inwel | cul ture

lates in a . B ' 2 - Upp1646943 seven
Elays with I~¥B#‘ ?ﬁ O?Lg%t ﬁg&?&gﬁﬁﬁg@%&g felatg %Eér iﬁé?;g%“ | Ogr CTL
epi t 38e pept Pgé, igr aRdeHFY bBﬂPFﬁthBoPﬁ°%‘l‘EtéBf’t SEegl r 82FREP  PEted to

H 2Da. Cul t upeatwaltzingpanstboddenith | OU/ m reconbinant 5 nurine |L-2

(Hi osource) for the la LV f t apysi s of cytotoxic
activity, P815 cells w%ir’géfa gﬁggamgtﬁs%ﬁ&gﬁg@azggdw th 5~ g/m peptide
(111 H or | ~1cepyensiopadr mathpds whichqgeyresren ﬁF’eB"gAﬂJPBHF‘E ef f ect or

cells. Wien getbkMipaptsdeflgplad anddgenbzatecanoantibgdy rvesBbonags not

pul sed. Three-fol d, di hO f t enbab9eheCahl 1aluee ¢-E Tn) were
used?gf rom BGPEIPQFOHéEE?. ?ﬁfe ﬁgﬁgggég%ﬁeagt i vﬁm was cal cul ated as the
per cent age ohedpesnpnfh FTL:HOEPASRAS BPRABEE! FBeCNAEHPAm rel ease 15

spont aneous chroni um r gheasarh/ pegeidsnlisc khencdrvieimadsdepitppataaecous

“hubat i on pEPPSRAnIRS B7y Tes Hefbidd SRR 2eT0CC, T P P ok al vays
| eas than 15WLSPLAMNI(AI(+E¥Blasandre ewetedyerfeleted varimdh, day 28 are
showyg n Tablg gp1oM\(R)Q2c$83 (7 These peptides include Th, Tcr. 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



- 35 PCT/USOL/: 16943 Table 2 Effector to Target Ratios Peptide M\-10
Peptide I11B No Peptide 5 529 SE+: EsT% specific release 30sl 10:1 3.3:1
1.1s1 * Iywol@dsgpt CSF ~ * 1L-12 (i~!1-CSF ~ * |L-12 G-- CSF pgin01/4d9431948
8194170582125 95i | 35215-2-2 -12414102-3-2 -3 * No additional adjuvaat 10
Exau~pl e 4 Reci procal anti-A~1-42 1gG Endpoi at Total and Subclass Titers
Qut bred Swi ss-Wabster mce were divided into 15 groups of ten m ce each.
Each group received 30.g of A~i1l-42 gegbi@e, whi ch corresponds to an
internal 42 amno acid | ong region of P. The first group did not receive
an adjuvant~ the second group received 50~Cg of 529 SE containing 2.5% oil
., the third group received 20 50g of 529 SE containing 2.5%oil plus 10g
GW CSFp the fourth group received 10,g GMCBFf the fifth group received SE
cont ai ni ng 1ltlstohave previously geeen SRR &R SRk LR4HI FYy 9edLo 0i | plus

cubeut ansousy S o SENADLIn (BOLI 66 M iladdy ad ME ScUREELLTRELE ] ED
subcut aneously In the yu th,a total volume of 0. oo divi equal |y
into each ofatﬂfﬁﬂﬁ*QﬁiER°¥£ﬁ§i%é%P%fA?$EFT%R?7?Lﬁﬁz ?n%h?ﬁi?%gS%ns wer e
adm ni st er edimt rewegnized dbycChs 8. CTL cin vkoth Batbic mige &nd20, 35 and 70.

30 Sesum vea,gndly 208 d '8 idh VBTl Thé 39 RARiMS Okela pdft£dé Redg7 - 36
PCT/ US01/ 469~t 3 endpoi nt antl-eéél-ﬁﬁﬁp tide 196G ndp0|at total ¢class
and subcl assTeFeRYLY \femenatrated he fﬁhﬁ%ﬁ CLLY ARAAYTYY st webst er)

at week 5 armire+intesctdd. patibenyd €2@point results are given is Tables 3
(week 5) and 4 5 (weekpidpsopiifn) MystOEASSEnd CEM 1GwPAG PbfSénéé Tabl es 5

(week 51 thi%groups recelvjng no adjuvant or QS-21 were not neasured) and 6
(week 10). 49 @B RFE%: resul ts are given is Tables 7 (week 5t the
groupd receixyfocIw Fle WbetAsm ME: 2PrpeGin Blu Meel uGkyl ) Lyd Ahal Be¥ week

10). WO 0 P / - I e AFdrd - 519G
Endpoint Titers ] uvant sGeonelri c anStandar ror Nonel2, +/-14,386529
: oYLl G0 R Ay e e 0% B RrdOhig 4 A0 THY e
SE (50) 16, 20448 -Dbe Gly -Prp Gly sArg Als B Tvm Fhxp SBhy 7Bys-(31h) gv CSF

(10) 214, 497+{sEQOrONGELY 199 33, 342+/ - 15, 493SE (199 +

GW CSF453, 367+/-- 162, 7 S 50) 4 +/ o 3 . nti-A~1-42 Week
10 1gG Endpoi nt Ti tergpﬁ%@ﬁﬁb&)ﬁﬂ%?M%%??a%ﬁ%?%&éeé

Er r odflone21, wiehout 4thvs st sine Sab gposityion 117 s shas seheso) +

GM 943, 075+/ £8BPodidE Fedddn&dt SEF3¢ 1o in®4€cidds/ - 390, 525SE

(199255, 6314 114 0258 £180ndn WSy B S0 0 954 H) 5% Y
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.S. 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 amino acid SIV mac 251 Gag
35 peptide (amino acids 179-190 of Gag) designated pllC
(42). The plliC peptide in tetrameric form has



MD 02I38177 PCT/ USO 1/ 46943 - 38 Table 5 Anti-A~i 1-42Wek 5 |1gG Endpoi nt
Ti t er sAdj uvant sGeonetri ¢ Mean Standard Error529 SE (50)461+/-627529 SE (50)
+ GVt 1, 93Q8/02A817980CSF (10) GVt CSF (110) 8, 654+/ - 10, 100SE ( 19-4/Usbb4d945, 273SE
(1% + GN¥CSF24,422+/-19,764(10) 5 Table 6 Anti-A31-42 Wek 10 =gG
Endpoi nt Titers AdjuvaatsCeonetric MeaaStandard ErrorNode2. 086+/ -2, 448529
SE (50)969+/-521529 SE (50) + Gw2,076+/-4,901CSF (10) G CSF
(10) 8. 483+/-10, 998SE (1@63.623+/-3,456iﬁ %1@6 +
GN¥CSF12:472+/-11,502(10)C5—21 (50) 988+/- 895 WO 02/38177 - 39 Table 7
Anti-A(ii-42 Wek 5 Ig&a Endpoint Titers 5 Adjuvants PCT/ USOL/ 46943
, Geonetric Mean Standard Error 529 SE (50) 529 SE (50) + GMCSF (10) Gw CSF
(10) SE (199 SE (1% + GV CSF (10) . .
2, 224+ - 10, (3atenMorat e 4CTL 78061 vHYY/ in BTV macsinfected MamesAr0B 1, 303
+ Tabl e 8 Antighagug 404922 Mheporipiic epépilie Veéshsugee 529 SE
(50) 529 SECQTS)WF.)N)3 + ééO&g%ﬁCSF é&%) QS%%%}%% SE (1% + GVt CSF (10)
QG- 21 (50) the R B8O 399 7R '910 2,350 7,421 3, 544
Standard Error +/- 39,2 Gln Dl4(Dle/As8STS3Tep -Hbel Bys Vil GlB26 +/ -
31’15§ +/- 26,332 10 Lys Asn Val Tyr Leu Glu Gly Cys Thr Pro Tyr
Asp Ile Asn Gln Met Leu (SEQ ID NO:3);
A 39 amino acid peptide conjugate designated C4-V3gy. 6p
(44) is also used. The C4 region of this peptide
conjugate (16 amino acids) is derived from 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-1l envelope
protein and represents a critical neutralizing
15 determinant. The C4-V3s.¢r 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 Axrg (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 gpél, 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 toxoid, keyhole



WO 02/38177 - 40 PCT/ USQOLl/ 469~3 Exanpl e 5 Reciprocal anti-A(31-42 Endpoi nt
Total and Subclass Titers with Varying Arounts of GWCSF 5 Qut bred

Swi ss- Webgicarz/gige were divided into groups of ten m ce eagdryudoaadpsgr oup
received two inmuni zations of 30~Cg of A~1-42 peptide at weeks 0 and 3. The

first group received 259 of 529 SE plus 10.g GW CSFJ the second group

recei ved 25~Cg of 529 SE plus 10 i~, g GMWCSFJ the third group received 25,9

of 529 SE plus O i~.g GWCSFJ the fourt g£oup recei ved 25g of 529 SE pl us

lO~g GMCSF in the prim ng dose, followed by 25,g 529 SE only in the second

dose; the fifth group received 25.g QS-21J the sixth group received 25g

. @S- 21 plus 15 10.g GHWCSF. M ce were i mmuni zed subcutaneously in the runp

with a total volune of 0.2nl, divided equally into each of two sites at the

base of the lambétuhpemncrcnmnrenﬂleﬂhar peptides2coznaspondingi peocal

+ endpoi nt ant - 661148ppesﬁédeo£9€hslﬁ§e eaﬂ26091§abﬁka§sthters wer e
measured from i ndi vi dual erun1é %?% g gegﬁ g 8 £ ﬂp0|nt results

are given in Table 9. ¥he*PcBPTEER el pE &, BUGPPRATPA Table 10. The
| g&a subcl astrategyt forr bmmuntratbofiabyeinast HIV wilD 08648837 - 41 Table

9 PCT5USOL/ éﬁgégt miBbsaf SdindRi eko6nt96559daanmtaslae Soddiwyant s
Gbonetrlc Mean Standard _Error 529 SE éggg +CA43SSE£PO+/ 1 8, 940csF (1 0)529

SE (25) +G\ Fespense;_ >In asvecent Fusinerstudy ue{pgctBas./ .91, 724CSF
(0.1)529 SE tzsriaﬁna§5+mu5ﬂ;eaagﬁeﬁa pébyride, 8664/ alfuddsgs- 21 (25)

+48, 970+/ - 11 d
dose529 SE (gg%QPonecgg#é%g 1gaﬁnt| e?ga §5é%§)gﬁfgﬁ$£§§é&g%%tS?F?Qrs
Adj uvant s Gedmeupizatian sﬂanaa#dnevFﬁﬂ 5zén355925r xeﬁélena bqﬂlea 333CSF
(10) 589 SE (25$)TGNh2éuﬂﬂa¢ﬂeﬁ8 sthagFalisoSuding A2U)Vv3IQL6EP608+/ - 17, 736CSF

47, oaber oo, TAGEIPReCAdesd RIEE Cle Eopalilhs SERAAI ) - ocon

dose529 SE (e¥pthesized\Iphoantibody and Tgbreng)cetl medinted.
Anti-A-i 1- 42r¥b§5nsehgGEﬁcfﬁdaﬁgnbeitiaéSsﬁdcmfmaterﬁbouabtlcrh@an St andard

Error 529 8E 243, 758%/: 3 0

+GW 116, 222+F° éiﬁghisﬁg §§ hééﬁ §§?3§Eméé Lg%§$$E§9%§é97CSF (0.1)529 SE
(25) 4156, o18+negesazgst§n24ntta9dbpsdenethennreuenéggnzqf(29;

;30 égg+gE1?§=ZE§£i&£§Ebﬁlsf*nfvnEﬁfdeeeéZ?nﬁEviaﬁhtsz&Cﬁﬁkﬂawﬁts$c?n? .
ose on ciproca giat Total an
Subcl ass Tltﬁiéﬁ ﬁ gﬁ&? ngtﬁﬁﬂua v F“tnPES£R§6 CEPB 53 Webst er

m ce were d|hemkdvedtbogbeu#mpottaah nncpreuehtiﬁﬂchlgnbuppregdbved

| muni zat | ons at veck 9napdpbedeekaSapbbhlingfit OF fnbligvagelids gach

time._ In the wee nlzatlon ggg recscxftgg Cg of 529 SEf

the 28cond gPBﬁBITS°F%céFVgﬁt35 3“5%55?§ ﬁﬁ g 1at t the third

group recei vedntaing 5295ZﬂhBEhpiastﬁeagmﬂkdeﬁithhbhéocrthkgneap recei ved

50~t f 529 E | 529 SE
plu59005 : cﬁ§5F? uﬁeagfgsﬁ“4céﬁa ?2@3 £££BQnGB&UBeiSﬁea¥ﬂﬂn5QBa9£

|nnunlzatlonthPHetPPrg?m?hFﬁ ﬂnf?Ftﬁ ngﬂg FECSFVeﬁefﬁétgaiﬁ Bbgﬁ as the
week O |nnunttaérencfextvaneuhnalihtnﬁZBeEEmmantibddted.frmhaSO to 25.¢.

1he agouat obombihEEELN°ds Y2 NBES bkl GHLEEP YRGuLBE! ARGRLEAFL18E N the

meek |nnua|z | mruni_zat 1 on. ce were
i muni zed sufBhigABoERPGifict fgG 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 AP1-42 peptide from APP with 529 SE and GM-CSF.



WO 02/38177 - 43 PCT/USQOL/ ~469~3 rub with a total volunme of 0.2nml. divided
equally into each of two sites at the base of the tail/ru~. Mce were bled

at days 2woey/Ri 35. Reci procal endpoint anti-A~ii-42 pepidesoidé48! ass
and 5 subclass titers were neasured fromindividual serum (n=10) at Week 5.

The 1gG endpoint results are given in Table 12. The 1gG subclass results
are given in Table 13. The 1 gQ&a subclass results are given in Table 14.

WO 02/ 38177 PCT/US01/469: 13 - 44 5 Tahle 12 Anti-A(31-42 Wek 5 19gG
Endpoi nt Titers AdjuvantsGeonetric MeanStandard Error529SE

(50) 6, 119+/ - 3, 103529SE (50) + GwW 52, 312+/-78, 421CSF(10) 529SE (50) +

. GW 16, 392+/ - 17, 706CSF(5) 529SE (50) + GW 32|, 524+/ -224, 875CSF( 2) 529SE (50) +
GMt 36, 934+/ - 29, 449CSF( 0. 5) SE( 1% 7, 784+/ - 9, 041 Table 13 Anti-A~i 1-42 ek 5
| gGL Endpoint Titers Aepaeanumeohber aptigentadiuvant Efpome2ation

(50) 499+/ - 67682685 620529 &’*éoﬂBﬂﬁédZwiéﬁCGEGt:sii'5895l£1.€5§) atd a

GV 3, 407+/ - 5, 653 (5 52 0 529SE (50) +
GV 3. 526+/ - | PT8ES ?%E%é% éfsg i‘°8 %& “iﬂ" g?/\E)‘C‘:S gﬁééi?? E 45 ' Tabl e
14 PCT/USC&/aﬂﬁieenﬁapeatfie48ﬂdek1$usgﬁﬁuﬁndpbzhngTansibﬁdyuvantsGEonetr|c

Mean §tandarg; 191523@%&59%1138%6 59&73538§E 65Batio

GM 48;519+/ - 148, 98] CSF( 10 g % ESQH 23, 132cs £5A§298E (50) +
GV 124, 815+/ QFB?tSHoeél? %‘3 9o 56?“‘9139928 #ing IgG anti

+/ - 40, 254CSF( nSyE8irot %9 £92g624, 385mEca&)anplevdtéd- p¥oductiién-¥E Pepti de
sanunt zat | gy oLy Fgay A k0B ey S dbCoL Ok L BUERE1 SHPEELAPRLnUARC J8aLONCd {0

directly co~are_ a nunber o de an I nation
f or nul ati onsCPh1A bPlﬁﬁFE°§5Ec esapthgenss kﬁﬂﬂé9§}°Pn 1g; yitreo i dentify
pot enDi al pephese/ pHppentiesowbraahobnebservedcewiohwiogmubaeibnsnofc! i ni cal

val uai ed | reebifanyend Beolh LAR pbBRMURTLE Ra87 g indk WEH PR, (T 5 vas

conmbi nati on Withopt)GMnCEF\ocxnILgL2; velhe.- ﬁ@FﬂElFS*Qnga@fcﬁhlﬁeptlde
coaj ugate (SiApeh€iohaslsg ihauéelbewneemmueﬂceesﬁbﬂs&nahl e Ile Asn Thr

Trp H's Lys Ya Lys n_Val . €] Cys Thr Pro Tyr 20 Asp Ile
Asn G n Mt %ét %Eﬁﬁf¥ tﬁ%gg ﬁ #ign ?#Tg%xderlved C4- V3 peptide

conj d§at e (C4V389, sp) habﬁngfiheoﬁ053amﬁﬁgiseﬁhehcﬁheLﬁer@Ph&FienlIe Asn
Met Trp G n GbdsVabt AdNahyé anwbmzybuél ac&rﬂﬁmﬂeleﬁoaﬁan Asn Asn WO

A'a Phe Tyr ARELAPRSRIER ?6%% RERJoE St RAPSEEERy nush: SPIPYEIOR an mal <
was used site reactions are typically induced by water-in-oil or
oil-in-water adjuvant formulations.

20 An experiment was conducted to compare the
administration of the HIV peptide T1SP1O0MN(A) (-Cys)
with 529 SE alone, or with 529 SE plus IL-12, or 529 SE
plus GM-CSF.

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

25 mice immunized subcutaneocusly with the HIV peptide
T1SP10MN(A) (-Cys), formulated with 529 SE, elicited
peptide-specific serum IgG titers after omnly 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



5 for study, 4 Mama- A*01+ and 4 Mana- A*0l- as described is Table 15. Table
15 10 529 SE ~ GMCSF vs. | FA Goup # Aninmals Ani mal | nmanunogeni ¢ Adj uvant
# conposi thiger/3812 Manmu- A0l t 95X009 ST1-pil C | FA 93X021 2 ZrdvawnsoiA8i3 98N002
ST1-pl I C 529 SE/ Gt CSF 98N008 3 2 Manma- A01- 98N007 C4-V3e9.sp | FA 98N013 4
2 Mama- AO1- 95X011 C4-V389.sp 529 SE/ G\t CSF 96X004 15 20 25 Goup 1 aninals
received 0.5nl of the Th-CTL peptide 8T1l-pilC (1.0 ng/m) in a water in oil
emul sion with 0.5mL IFAin a total vaql of 1.0 m. The group 2 aninals
received 0.5nmL of 8T1l-plIC (1.0 ng/ M) "conbined with 250g of human GW CSF,
50g of 529 SE with a final oil concentration of 1%in a total volune of

. 1.0m. Goup 3 aninmals received 0.5nmL of the. C4-V389.sp peptide (2.0
ng/m) in a water in oil enmulsion with 0.5nl of |IFA _final volume of 1.0nLl.
Final |y the BteapIk-3ar n@Fs528c8Eveyus GMyCeH. yEsumulaged: Fagetber ny/ )

- conbi ned W t#ighOghef mileRRefit6HE, pePtiidel THED1GMNAY i-GyB) nedb oi |

concentration of 1%i total..wal u 0 . I j wer e i nmuni zed
by int ram:usgﬁflgfa'r'ﬁj gﬁﬁ%p%ﬁl\gq’scc@ u}‘g 8?):1%?@34@%%%@55\%93%; Per i pher al
bl ood sanpl es were drahA Bhawni dneTybber 3y csphgen eplds,EERB Mic®r each
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i nduction by tetr r_staini S ro & plle n n
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The ST1-plIC_+ | 10 forpulati on whi CQ V\ﬁs ag n telied Ré Btrarmscul ar
i nj ection at *¥8iP KRE E'ngggﬁyegn{’?ﬁﬁg i i*PRe g}ohg P-UAi I'g wyas
assodilat ed wadininighetedacomparedt ton529t 8Er adoneyi apd €kdlani nal (93x021)
devel oped a §u§tﬁgksbﬁﬁﬂnégacﬁﬁ§na§2§hQESbiﬁsO&MLGB?CM‘Q” two weeks after

15 the second_I nham ni zati on. e_other animal (95x009) al so devel oped a 2.0

cm si zed abs@gediniptereds{(Table Rhecoction two weeks after the third
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529 SE/ Gv hf{"“m 3 2 0 f tL0 s JNVAS
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after“t he set8f vFﬁﬁuﬁF?ﬁ??%ﬁ. hénagﬁgigﬁn%%% §§§%56§§tgpgo éggeloped
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byi nt ranusculimmunizeticns aThe STAgpdl€i pepthdecformdarione group 4

ani mlss was gaaealAlag trhhwasec EBﬂ.Eane_lﬁauélﬁﬁCh- ﬁ_@&Gn_Qf pihe-group 4

aai mal s (95x011)vg01ted ihgrtl after receiving the t |rg i_mgm ni zat i onat

week 8. No oPREFifig.reiln FEC%?”%EFerﬁBPBﬁg?n B| Po8; OFhEWS BABYT and group

3 ani mal s i nawdehpblétinenehesnec monkdysFteatedhe TUPuSTA+PLACI gni fi cant

injection sipentedel E¥inh2aciBhe &8RBallitAg 525UkkycMOeFalRs! R8EO0. SMls of

|FA is poorlytolerateg &heaﬁglven b¥ |ntranuicular éniectuon at asingle

i nj ecti oa si capable; of ingucing,a,pillfgeprgiiag: cepdular,ipmpne, |,

receidfed 529rskpGivseSEnasnehefssdpuMamt-ar0tepbsdtivel rhdsskort|y after

*bei ngi muni zgd QQLI €ebigganesthetic used (ketanine) isknown to be
associ ated w tﬂkv i no ot her cases of ani mal_s vom tin r.e docunent ed

m €T ng,
over the course of the?gﬂd(}."ﬁ@‘&-m peptide tormuliation oop Foxi st s

"to20at tri but gFahwasancapablevoti gengracingypedikepiasmaf BLISASSOCi ated with
529 SE/ G CSE, . E tSa ugl.i 0 | yka Respepnse Goups 25 1
and 23\% Fr esﬁhﬁﬁgggbp?fl&l??gt g%n%?‘es%a'?ﬁ%ngg Iﬁ-"r’lbgyutag |mirugla?étalogn and one
and t3% weekgndosernmnnentralisingr ppspbodyssiters pepripREr SHIMneS from
all the Manaaf@OsHZV.Pes) { iTtia T 40,5, of Gpepcide afsrmylaesoncr eened for the
presence of pllCspecific CD3+CD8 T |ynphocytes by soluble MHC C ass |
tetremer staining. As shown in Table 16, only one animal (93x021) which
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Th2 type cytokine IL-4. Intracellular cytokine expression was nonitored in

peri pher alwga2metr7l ynphocytes after an initial in vitro stipgdhadora¢pssn t he
presence of |OE, iM5 peptide plIC and rhiL-2. The cultures were then

mai nt ai ned for 14 days with 40U/ m [L-2. After two weeks, the cultured
cells were stinulated with either nedia alone. or with 10E. 1M peptide pllIC
+ anti-human CD28 and anti - human CD49d.f,or. one hour. After one hour, the 10
cells were treated with Brefeldin A for "an additional five hours to allow
for intracellular cytokines to concentrate in the endoplasmc retfculum
. Intracel lular cytokine expression was then quantitated by flow cytometry
(Tables 18 & 12%1 IS As, shown in Table 18, tw weeks after in vitro peptide
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ca

positive for d cyt oki ne per 106 CD3' cells, mnus background 15
(i sotype control) staikn gpme patients, the amyloid deposit takes

the form of an aggregated AP peptide. Surprisingly, it
has now been found that administration of isolated A
25 peptide induces an immune response against the Af
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 AB peptide and
antibodies to A peptide or fragments, derivatives or

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

35 Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His
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actively secreting INF-y, TNFa, or IL-2. Interestingly. approxi mtely 20%
of all CD3+ |ynphocytes were activel y secreting the Th2 type cytokine IL-4,
a 2.5 fold increase in the nunber of # 4 producing cells as 10 con~ared to
the Goup 1 animal. As was the case W R the Goup 1 aninmal, the IL-4
secreting cells were found to be limited to the CD3'' CD4' |ynphocyte
. Subset. After a brief re-e~osure to the peptide plIC, the pllCetraner and
CD3' CD8' | y~hocyte subsets fromthe group 15 2 aninmal could be stinmulated
to secrete Tokn LysitLewtVaNPhe Phe dola rGlu Asp Yl GhypSar ASmelys af t er
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the second i nanual zation in a e ani mal s teste Pea gl asma anti body

titel8 in tHEepbUire the epubiratienof 549 8P HeXPders of
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(CA4-V389, sp 4. f qi@ﬂ r&i&ge | ow but
det ect abl e | %&of ant i &%?ant tlter t n§ﬁed one week after

the third inﬁ%ﬁﬁ5699§”§hown). When this flrst experlmant 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 amounts 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
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. 021 38177 57 PCTI USA / d6943 The i nduction of neutralizing antibodies in
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mat ched to each_ot her as closely as OSSI le fo sex transgenic
parent. The BPedpehhehceXRre8s 2 Yoy ?ﬂtT pre Qésggg f?gd

20 precursor protein (APP) having a mutation at residue
717, with valine substituted by phenylalanine (49).
This mutation is éssociated with familial Alzheimer’s
disease in humans. These transgenic mice (designated
PDAPP mice) progressively develop many of the

25 pathological hallmarks of Alzheimer’s disease,
including A 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 ABl1-42 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 AB1-42 peptide with MPL™ SE plus
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A(31-42 peptide was from El an Pharnmaceuticals, 20 529 SE and MPL~ SE were
from Corixa, aad nuriae GVt CSF was from Bi osource. Al mce received
injectioas at weeks 0, 2, 4, 8, 12, 16, 20 aad 24. Mce were bled 5-7 days
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of treat rrentOthBIS ¢m1dh\m cqmelumhokmm thavel\been siyowm thchdvent al

cortex was aﬁ&ﬁﬂ?&%&ﬁ&’i@m QOB EF) | in@Budi Ay I%@éynd@srmms’a(%) Al
(hreggtreat it dctpg s cenl T Tt RS T g! (henegr i
27-pool ed resa) t15), ﬂ'tabl:lsS,Z?lF.rotfl aandCai 8 oxthe uintexféonieralipia VPL SE MPL
.SE + 529 SE ﬁe@ﬁ ﬁ m,: 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”



Medi an 0.35 0.14 0.04 0.02 (~H) Range 0.00 - 0.00 - 0.8Z 0.00 - 0.60 0.00 -
0.91 1.21 % Reduction --- 60 88 95 P Value --- 0.0153 < 0.0001 < 0.000l
(Mw) N ~wo%2381729 30 15 Astrocytosis: The extent of astr ecEiussi/seon t he
retrosplenial cortex was quantified as previously described (55). The
treatment groups containing G\ CSF showed significantly reduced
astrocytosis (Figure 6). 20 WO 02/ 38177 - 63 PCT/ USOL/ ~6943 Exanple 9
C9. (EBE9V) -V389.sr Peptide I muni zatiog of Cynonol ogous Macaques 5 The

obj ective of this experiment was to ev Puate the i mmunogenicity of an H V-1
Env-derived peptide conjugate, C4 (E9V) -V3as.sr. admnistered with aad

. Wi thout an adjuvant conbination fornulation of this invention in another
pri mate speci es, cynonol ogous 10 nwnkeys (Macaca fsscfcularis) . The
C4-V389. sp peeansica ductetnbe thatxemhances khe naetiviey b9 ch@figi ng t he

- glut amf aCIﬂu%tfahgog?%ge;e%ggmﬁ a®, va&mgcyiagmesuﬁl n? }oleptlde

conj ugat e Si v sp, cWas_used, an e follow ng
sequence: f!‘@‘%‘fl“ Pr | AR aXaTRL? dﬁp Wh W a%ﬁ"‘?fyifyg ARt Tyr

Al a Thr Arg &f csdbdh  dytokined hor ALymphokines | cUAScused chereimy oti@y Arg Al a
Phe Tyr Al a ﬂnAwné%&iRWhJ hg AblbARis €Rae :lﬂhi{ﬁitﬁeoflJbSt itution
(E9V) within 20 the reg |0£ ﬁf t he %félde I hereases ﬁrargu en|C|ty
of the peptiREeEeRL®S Yhﬁt"%? Yhey e EREHRAR cOF n YIRAABIRRE nodel .
This H V-1 Eexamiplés cof pmehd&ntagon:pabé cané. ehecsolublauldbsdl i nsaune
responses | e fhafot DUEN e o814 Orid SrdbbftE! Ly Of extTapol aling mouse

results to huma I'S necessary to test ent| al H V-1 i munogenic
conposi tions is noa- huhﬁn“ﬁ?ﬁ‘n’ﬁ?ﬁglﬁefﬁ‘% B?E‘Eeeﬂf-ﬁﬁ"F Y8 Phase | hunan
clinijgal triadfuvantibySatoent Eméansdokhdosé rafiuchel eombihhtion ofitranasal

| 30 t d
fve tims. dfoiteleq BustEfbed nifbln, \Rtoh ifs F010BES €0 el I T0C,
bl ood sanpl e8naiRcreased olmgung| TePROREL okAl avﬁ%%%gt%r%nEﬁ??%c%%d‘and
anal yzed forvébeem-esenﬁesat ecipapdd ctot @ hést Sbecedvimgethat conposi tion.

W O 02/ 38177 S01/ 46 Ex t tal of eight
cynonol ogous %ﬂﬁ'é?/ ng‘?"%nfﬁaﬁ‘é p@églg%%pg%#ﬁﬁ 3‘3% %\gs used for the
experlbment . @mb-’pnitl-enel vEhenpanticuiar -dopage ‘Zﬂbc@?ﬂ@ﬂdt hB RArtvant
formul ati on 53&151:155 a > WALGRE aﬁalﬁaafcﬂecbﬁaﬂelbﬁuafdtaadhewl uat ed at

an animal care f Ie 28. 529 SE dj uvant 10
Group # Iaanﬁﬁoﬁéﬁ as °ﬁvgﬁ? %ﬁ?@g €4 %E%@A%ngogpaﬁ ptP8e nose =N 2
C4 (EBE9V) - V3emtigemept IdeaSQQSEémdBﬁnbMimtml thei combipationt efinasal

i{”i Zations ?@vﬂ%bvﬁifﬂ utifige 1699 ~id eﬁsefsﬂgdoss oagal spray 15
evi

t d I
w th Bocdl  SPOHEIRPRRE L ¢ BAFRLPEetErEed SabRrinent, ERE KEREe o O 4
8, 18 and 23imetk30026/8oseall aSubhablér dupessatdObeadily dsbeymimsed, sp
peptide is Sﬁ%oﬁ%@s&ﬂﬁ”ﬁkéif&&nfn Ehaaﬁr¥0|ufﬁe2gﬂei éﬂﬂcl each aostril).

25 Go 2's epti de, 29 _SE, and 250 ~.
human lé\pACSchﬂ&*tb?Ps ﬁc'\é%”aig%ﬁng f’?"lf'ﬁl ‘%B‘Pu’ﬁ@ Tiﬁeﬂi %§€OA each °

guadri ceps bimmbholpgitadly. adfeptable dbluentsoori carnibeyeninnduced i muae
respogses. cgﬁs%ggi§§;17minﬁ§r to prepare injectable liquid
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



PCT/ USOL/ 46943 |1 mredi ately before and after in~nunizatfon, all animals were
closely nonitored for i:tnnunogea-induced hunoral imune responses by the
fol | ow ngwaseaysy 5 (1) Serumanti-C4 (E9V) -V389.sp pept ipdgsgfu@as um
antibody titers by ELISA. (2) Micosal (cervicovagi nal, nasal)

anti C4(E9V) -V3g9.sp peptide 1gG antibody titers by ELISA. 10 Results:

| mm nogen Safety and Tolerability: The C4 (E9V) -V389.sr peptide when

adm ni stered 15 alone or in conbinatiog wth the adjuvants 529 SE/ Gw CSF
was extrenely well tolerated. For thé & el s i naneni zed by the

I ntramuscul ar route using needl e and syringe, no adverse injection site

. reactivities were noted. All aninmals were closely nonitored for changes in
body 20 tea~erature during the 24 hours i medi ately foll ow ng each
adninistralidnpeﬂdiﬁm immpactycrporiithe idemtityiof the antigendiasany of

. the ani mal's ‘gegff EHSn 20RO &S| Ywél G @tﬁ%bﬁda;é&m:aawfoﬁe@él ngs (data
not shown). aam aogen- Sﬁﬁc' fic Ser um ant |$ 1}'/ sponses: Ser um sanpl es
fromall ani%heshogte aBtUehhPs PR themeth ?%"'g’h’él’ ™" two weeks

after each ixgadlm) Zﬁhiﬁubié hdesed &hSevmd:.;y ddverminéd th:sm 30 final

[ rrrrun atlon S npl r ﬁﬂg.l, f r nce of
anti - (E9V) lflgﬂ Pf% ﬁf,é'g&ﬁ?,“ bf(;%%% ﬁi’ *‘t@gaaﬂ l}eﬁi’ﬂ l’?'?1‘:?zed group 1
animal s (C4 XEDY reweg'eh% the anfelgen and i the comBinatieR 95t ¢ serum
anti - C4( E9V) ad$Parkts | 96 adhidisyetéd cit th@hsam8Stimen prive imumber | evel s

(Figure 7). I ontra on of C4 (E9V)
-V3e9. sr + 8%9 éh%ﬁ%fﬁ%ﬁ%Qﬁé}S SQW% devel oped

si gni fi cant ¢@m¢s:-biose4m aleo (readily-determined Joy PRFS8RRB es (Figure
7). Tbe repogkfIh &E0IR€hé aPAN erwpeomé iné€intésatkel adpsvant ng the

| owest titer_fromeach ipdjividual nlrral t hat e reading
for pool ed rBoR® ’é‘éf € %]h% %% T”G?'f'o%e @%ué‘%: g'l'%ﬁ éué%]hout

adj uvant) hachermwdi¢ERS - dmslpe¢@®am¥|bb€ytim9e¢%“¥$\°c@fv¢%vag| nal

| avage sanpl §§gddétréd§imenl gher than pre-immne levels 10 only after the

fourth inmuni zati on, &g decl.i ned Iher te n contrast, group
2 aninmals (W th adj uvaﬁf‘ FAMPingtio '&ﬂ(%é 54)3‘6@'955 ?gé%*ﬁl body titers in
cervilfovagi niventbos saqptuttalhbs fiox cuse ghmranhigenie-onm-une | evel s

after the f 'L?ﬁ-f ﬂgr’éﬁ & éféiééslagﬁ@aﬁeﬂnefaehea%ﬁ@@foa@nt
| muni zati on ou ere was so | at eg -off,in each case) (Figure
8). Goup 1 %Fh%?%’(ﬂf%o%twh%? uW%H?tYa‘? eB‘F ogeRifstrate anti-C4 (E9V)

-V389, sP | gGnitiotwganisme sincluding batmet hl hitted hto these nfErome | evel s

Fi 9 fone! d

S ani Ccant Tipafesobadebrid) % a%é@*f“%%ga‘ﬁ??ﬁ&g%%‘.‘ters S nasal
wash 28anpl eswhirhinfegst hmm'a O’&?Eﬁ%&te 67°F BF¥PPogr aphy
1. Mosnmann, d.&anceét €éll Jdr tumdiriotelll 36Th&3dBtPgén ndPScompRise) S.

Corent My g d8 §°1’§5§%t§§§§n?3 TR fod pedtiind, SR, T

al ., J. | muas| fragments of sany) of otke fellowing:, sapcharides,, . .
| n~ m' aoI : i5€e114623pé:6§9 6:1985:lgoiuclbbt£t$esH &lncandoﬂatwnshad J.

fJ S. 2Batent T\IFJ Bef 3§Z]7§§&?Lé%99€%1£3“%19f’ ?ent ?kﬁ%e g&g% 'g%95711 >t 9

Fi nkel maa, FRPERCUTMQT Horeteiny, onrpthex\macxempherulap copponents; ogQ) .
12. Snapper, Iﬂ:56meeln6£ancds,EMQreNEﬂan 31é, ahBfgen3¥s {ASD2ded 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,




13. Robayashi, M, et al., J. Exp. Med., 170, 827-845 (1989). i4. Published
=nternati onal Patent Application Nunmber WO 90/05147. 15. U. S. Patent

~nber S5woi3;s8P6. 16. U.S. Patent Nunber 5,229,496. 17. PcHuddateas Nunber
5,073,627. 18. Alderson, MR, et al., J. Exp. Med., 178, 669-674 (1993).
19. Snapper, C M, et al., J. Immunol., 154. 5842-5850 (1995). 20. U.S.
Pat ent Nunber 5,679,356. 21. Published International Patent |~pplication
Number w0 00/ 69456. 22. U.S. Patent Nt rher 5,0l 3,548. WO 02/ 38177
PCTI US01/ 46943 - 68 23. 24. 1228 (199%)]. "U. S. Patent N unber 5, 019, 387.
Charbit, A, et al., Vaccine, 11, 1221 25. Natuk, R J., et al., AIDS Res.
. Hum Retroviruses, 9, 395-404 (1993). 26. Johnson, RP., et al., J. Virol.,
68, 3145-3153 (1994) 27. Fuller, D.H, et al., AIDS Res. Hum :
RetrOV|rusesHenﬂtltﬂ33cIﬂﬂﬁn(ﬂﬁﬂMmanZEBPiblqnﬂﬁkyusﬂ Pelievizms, J. din

. Invest., 88, I J n~ .,
142, 3619 36€€€%Eg€§3§lggﬂic;é%&us&%%kﬁ%asibs vﬁru§;~$*#$f Yﬁﬁzg g%gg o

r M
(1990). 31. Rubslla wirys, a ?n%er“E'JraPﬂﬂﬂu%bﬁus' camine 15,6 1653
(1993). 32. dbstempei vieisalrinderpestlarirudcBumni., USA, 88, 9448- 9452

(1991). 33. 1 34. Haynes,
B. F. ket al *Eéé%§§§?°Ji€B é@tro ﬁ%&EEVE%? §§§ﬂﬁ§¥1%1§3§§ Y35 US.

Pat eat Nunbe?hﬁnBB&‘thitEG virug) pHend r%mﬁbﬁ?°5 18**%%, U S. Patent
Number 5, 939c8¥éna6£ruklEbafﬁﬁii&uQMHbﬂfeétﬂeﬁs8iﬂ1n6&ra¢h&it£htent Nunber

6, 037, 135. 4

U's Patont Rirpeses Fehise POGREN{E FLtudPPretthy OlablBEEE T T 10,
320-329 (199meTikonivis oubruss javiam imfecyiows buxsal diseases73. 1331
(199§). Vﬁbﬂﬁﬁaﬁ1ﬁ3ﬁ£§3¥1§ﬂaidﬁﬁﬂa vifls, ‘Marékes, dthéhsetvﬁfus,

igéri¥z’(139%$§§a%§3¥é§ d%$°é§(‘§é?@%$r°5§gi*vgtﬁg+d’° fggﬁos4i %?597)
47. Publi sheequimerartenitis Paizwe andl veriows FB%%E#H¥QF§9/27944
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 pneumoniae, Streptococcus pyogenes,
Streptococcus agalactiae, Streptococcus faecalis,
Helicobacter pylori, Neisseria meningitidis, Neisseria
gonorrhoeae, Chlamydia trachomatis, Chlamydia
pneumoniae, Chlamydia psittaci, Bordetella pertussis,

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

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

35 gallisepticum.



48. U.S. Patent Nunmber 4,666,829. 49. Ganes, D., et al., Nature, 373,
523-527 (1995). 50. Published international Patent 7~pplication Nunmber WO
98/ 20734. woaloy3gh7». Pateat Nunber 5,830,877. 52. Publ i shed ponionagsupnal

Pat ent Application Nonmber WO 99/51259. 53. U. S. Patent Nunber 5,593, 972.
54. Johnson-Wod, D., et al., Proc. Natl. Acad. Sci., USA, 94, 1550-1555
(1997). 55. 8chenk, D., et al., Nature, 400, 173-177 (1999). WO 02/ 38177
- 70 What is clainmed is: PCT/USOL/ ~69:; J6 1. An antigenic conposition
conprising a selected antigen froma pgft hogeni ¢ virus, bacterium fungus or
parasite, or froma cancer cell or tunor cell, or from an all ergen, or from
. a self nolecule, and an affective adjuvantfng anount of the conbination of:
(1) an am noal kyl gl ucosam ne phosphate conpound (AGP), or a derivative or
anal og thereof, and (Zl)ea:.!:gdol)mmowqmmmsbtiwsawisstto said

. cytokine or FyRREPKLAER eéanébfnmgbtﬂatmjwinadémmateaﬁances the

| mmune response I N ver r to, sal The antlgenlc

£
conposi tion of €his n*’i"%%?‘%“tﬂcg‘éﬁaﬁcpé‘asﬁn?fﬁﬁﬁg?g 'é°p'6??pept i de, peptide
or fragment peevewrtiénoand/qrotreatment Tof diségmeicausedobyiion of Caiml

wheresthe AGR;igo eﬂ; %@foﬁormvﬁéraﬁ%@b'e Pagebw@ssr eayafaan The

antlgenlc conp OSI I on O ere t t okl ne or ynpho I ne

i s~sel ect ed ??Gﬁi-#-ﬁ@dg?ouﬁ%ﬁ@?g‘é’?ﬂg fpd i ﬂ'&?%l:??’@‘nacrophage col ony
stinulating factor andpésifsbbekimmirogénidheompdsieions cagpbasti on of
Gaim4 wherg aC“S:EX%O&PE@aPﬁ%Lé”PﬁQkL& éngrésu&ggx ofiBCEEPRRYS cO! ony

stinul ating efi ¢_COTMpOSI t 1 on al ' m here the AGP
i s used in theventhenfinclude thope - dirvected 9| hepreventionnt i genic

cou~qei ti on hafbai tirdathiene éHeaiyéaie "Cated BP)OKitRous iaterleukin-12.
o A 3ot O nErReURR, Ladfinghath HYdr " Sheatls, AR LAEG] N LN 107 T

of a stable enf c“conpositfon of Caim1l
whi ch furthefisvdpa; s€chistpsomai 6ma¢FP@Fid1um Trichaomonasy |

PCT/ US01/ 46948xdP1a 548 éaﬁaﬂfnaﬁdcpﬁaﬁbéjrseiefcﬂ-ﬂhﬂQ where the AGP is

used in the form of a s Il zinwater enulsion Thg antigenic
conposition of C aim 1 &&f clmpEgnogenic c3iiaitiond Fof

2- [ ( Rp- 3- Tet ehtletting | axyhetrapeeticogt apiephylagtic anti-cancer
2Deoxy- 4- O pppg aéenfxa a%é{ﬁséaesrﬁéeeawmxté&ﬁadfﬁaeﬁalAa nJrAB& 3

t et raB8ecaaoyoxyt etradecanoyl anj no osi de (529 The
anti genic coﬁ%’%#??ﬁh°%¥ mi lz\m&.?%t%ﬂ% gﬂ%ﬁ? %‘P’Féeﬁ‘lc;y B% huran
i mmunodefi ci eneunuerumﬁﬂhé&), oi 3tunibe-assogiated canpbgeni bncbadihg) m 12

phere the SehechSie 'Limie éﬂgﬂf'ﬁrééiiw poaLetile Ratygent!darchaslide of

fragnent derive rom sail ant |2en| c_CO 05| tron of Claim
13 wh8r e t heembr¥eRiq %H-%%ﬂs MPE-1v \HEEDt | GR3123) @RAMAPEGAT t he gr oup
consi sting of pepti desnhaizrﬂgléhmmmntedcmnuehtfonkySQQ nllelle Asa

Met Tr Gln' Thar ¥r Asn Lys
Arg Lyg Arg ﬁ’ %-[Fh'lg?yrgg 2/;% i %&%@“ 8 V%ge$§9t€§§°%stcg D
NO: 1): Lys vhifhecontain the a‘ﬁ}b"ﬂ“& @!abvavt@gs L9E 8\et Tyr Ala Thr
ﬁ] g Pro ﬁsa Iﬂféeﬁegohysﬂéuudys«:ﬂéselJ:enthﬁnihc &hyaPlergéy érg Al a Phe Tyr
r Thr Lys s
B 7 el e it g
Lysd nll el | edeass h@ﬂdh@ﬁ%@@ §E9§es Patent Number 5,830,877 (51)
Al aMet Tyr Al adha ApGbL 94884STRE8Thati khlAPgtent Application Number

LeuSerlled yﬁ&o )’é‘igéba??f yrALiléﬁg 8(§§Qe£}[-) incorporated by
reference, and include pollen, insect venoms, 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




NO: 4); and WO 02/38177 Lys An lle Ile Asn Met Trp A n Val Val Gy Lys
Ala Met Tyr Ala Thr Arg Pro Asn Asn Asn Thr Arg GQu Arg Leu Ser Ile Ay Pro

Ay Arg AvdBhRsi7tyr Ala Arg Arg (SEQ I D NGs5). 15. The antcmy@imféodsthe H V
pepti de acid sequence: Lys An lle Ile Asa Met Tyr Ala Cys Thr Arg Pro His

Ile Ay Pro Ay Arg PCT/USO1/ 46943 - 72 aenic conposition of Claim1l4 is
the peptide having the amno Trp An GQu Val Ay Lys Ala Met Asn Tyr Asn
Lys Arg Lys Arg Ile Ala Phe Tyr Thr Thr,_Lys (SEQ ID NO:1). wherein acid see
Lys Gn Tyr Ala lle Ay 16. The aati -~ ele™H v peptide ~uence: lle Ile Asn
Met Thr Arg Pro Asn Pro Gy Arg Ala aenic conposition of Claiml14 is the

. peptide having the amno Trp Ga Gu Val Ay Lys Ala Met Tyr Asn Lys Arg
Lys Arg Ile His Phe Tyr Thr Thr Lys (SEQ ID NO:2). 17. The antigenic
conposi ti on hiveitwion,ldindbude those Hohpaining assehf pedbedule howi ng t he

. ~.no acid s ; [ r ' s Asn Val
Tyr Leu Qu y g%t #}%’%‘?T ?E’,%\S&E)bﬁg ﬁasaélg AI;/‘Lé:tEf %ﬁl%%LE]Q%{) il:\%: 3). 18.
The anti geni@dmiiw mh%fh&l-'aﬁnnﬂpm clesepibed \abeye gin¢ludee

pepti de havi 'gg_!?;i SEEID Cfn N | §17SfRo &Ep Gn Qu
Val Gy Lys %gcaﬁ{%t'a%r a %ﬁ‘? Ar g c&e% #Ais/é:\b%sénb%s%érh(?lArg igtf]u]ﬁég Leu 8er

lle By Pro inyolyed Ain gagtnoesophageal reflur(ispapeq)andperein acid sei
Lys G a Tyr éhtidéns Risichtdowintégulape saktoimminé pespddsédeind V pepti de
IS the peptigde | ' e As da Vval vVal Gy
Lys Ala Met %?é]%%gg?‘%%%m@%h?ég%égﬁ' i 'Leul'gaér WO 02/ 38177
PCT/ USO1/ 469dtseumeptpoid | arehritis. Gy Arg Ala Phe Tyr Ala Arg Arg (SEQ ID

NO: 5). 20. The antigents €ReOSadé OHE I &nd) S2V)\heRe ameigéities used in
t he lerm of a staelio e, 0il-i nwatje_:r errulfl on, gle. Tpe ?J;él geni ¢ coadposition
of i m 12 SAMRLELHEONS (CPTREIEP 25 LPATR WA iR* P+t ed from the group

consi sti ng @olyeeptidei coedtidehoxcfxagment sdexived | fromagadd and
i nterl euki Nn-gdelot&fn. Then ddbhdcihst&nees) tindle H1&6 BRIV G2 gPere the cytokine

or |ynphokine is graaul ogyte nmpcrophage | on inmulating factor. 23. The
anti geni c cﬂ%&?%%_%‘?féﬁ?ﬁéﬁ’%&tf% SA%?S}%: PRSI rmof a
st abl e 0i | - iincluded cim| thenanigerie conpomitiomonposition of daim 21

wher gsthe cytoki ae or dy@Pi@hvent SchritdLhdCLéh NEdRim PR idhs SALLEEHI C
conposition of Clajm24 where the, AGP. i s_used i %ﬂe formof a stable
0i | -i nwat er EAAREIPR 3% & °a‘?1‘f4‘"g§i% E%pb%?f‘? °PRfa A m 12 whi ch

further conmdiesant dinysolymicleotide . ifdunddgenint coppositcionsi ti on of

Cl aim 26 whe [ ' i - g ter
ot 20 Mhel @i do 5 Lt 815" gl glebbi ! | “sitE
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 materials and methods were
35 utilized in the experiments reported in Examples 2-7
below.



where the AGP is 529. 29. A nethod for increasing the ability of as
antigenic cou~positioa containing a selected antigen from a pat hogenic
virus, bagbepjspy fungus or parasite to elicit the i nanunecragepi®es of a
vertebrate host, which co~rises admnistering to said host an antigenic
conposition of Claim1. 30. A nethod for increasing the ability of an
antigenic conposition containing a selected antigen from a pat hogenic
virus, bacterium fungus or parasite_ _02/38177 - 74 PCT/USQLl/a69: ~3 to
elicit the inmune response of a verteb? te host, Which conprises

adm nistering to said host an antigenic conposition of Caim9. 31. A

. method for increasing the ability of an antigenic conposition containing an
H 'V antigen to elicit the i mmune response of a vertebrate host, which
conprises a&ninistering to said host an antigenic co~positioa of Caim12.

. 32. A nmethodpdBhaig@creasing the ability of an antigenic con~positioa
containing & Hrv antigen to elicit the i mune response of a vertebrate
host, which co~rises adm nistering to said host as antigenic conposition of
d aim 26. 33. The net hbemale GalbdSmides cageéd Ze? weekBarweéxens are H V

peptiges selgetofladd@MidiR PACOIRLE R | Nn@l PESEMARSowRY i) | he ani no
acid sequences Lys Gn Ile lle Asn, Met T:{';@q’n G u Val.‘g?%/%L Ala Met Tyr

Ala Cys Thr Eewale Swiss-Websker Rices a Y Yok dy o 8°Pro Ay Arg
Ai a Phe Tyr fiwrcHémed yBroEIAcdniING BEaxrms ysIsigtn |ALL Imice\swedrdt Trp G n Qu

vVal @3 Lys ts 1 9l T rg Lys Arg Ile Hi's
val Gl)y/ cys @&A@ l.gdy% %@aﬂyﬁwpﬁ.’s&m Vhe et dSady 0 Lys Arg

y Arg ¢/ e Tyr Thr” Thy Lys_(8 IDNO:2);,Arg @n lle lle
Asn Thr Trp Mpo¢iation 9% Q%%r%{'lt%“’fy?f Llégbga'%tﬂ %&“"( r Pro Tyr Asp
Ile An A n dktel eMi&EQréte N(asS) imatykzédl ntd | €hé | kousing/fadibitdyn d u Val

Gy Lys Ala Thes r Gu Arg Leu Ser Ile
dy Pro Ay %r% %é @%%k%‘%g“%g“ﬁg‘%ﬁbﬁg {%:Eafg;génS Lys Anlle Ile
Asn Met Trp Gn Val Val Ay Lys Ala Met Tyr Ala Thr Arg Pro Asn Asn Asa Thr
Arg Glu Arg Astiigenslle Ay Pro Gy Arg Ala Phe Tyr Ala Arg Arg (SEQ I D NO
S). WO 02/738T77 PCT/ USOL/ A6943 - 75 peptide Lys An Tyr Ala His Ile NO
). 34. The nethod of Caim 33 wherein the HV is the peptide having the
ani ndSaci d sequences 1I® the HEVR experiments of Examples 2v3 helowet Oys

Thr Lye (SEQ D e e ot ol e el n bl Vo peptide 15 the |
r Lys . od. 0 im rein peptide is e
pepti de havi 3Wﬂ%°3ﬁﬁoé§%i%‘d¥%hmh€ °E§J§M§ﬁ"“l P8£F?QQMn Met Trp Gn Qu
Val Gy Lys TLSPARMN(X) (#C¥s)Thfakeq referzed Vo hereinsas\ MN+1Q) Ak® ||e Hf s
lle Ay Pro GiVedifowhsa Phe Tyr Thr Thr Lys (SEQ ID NO:2). 36. The nethod
of ClLaim 33 wherejn e V peptide [s t peptigde,; havi t amg.no acid
sequ@ﬁces A E ﬁi?ltf?lﬂ%#%#“rrhi gffy‘gf a?"(]@i/’[;&gy ishﬁ"*/;qmtryr Leu
Gu Gy Cys Tir Flae Thr Asp Pre Xem T¥yn Aen Lye ASFQY® Apg3Fle HBF The

met hod of O pf & @By VPES b1y ARG HAda PEIRG | #6r f $nt NEnPels dpsB@Ving the ani no
acid sequencesbé_iz Gn lle lle Asn Ala Mat Tyr
a

t Trp dn,du Val G

Ala Thr Arg ¥ TRis Repife ﬁﬁ’wg’%eﬁfﬁrf‘éﬁ°§g}yl %'##%50 dy Arg Ala
Phe Tyr Al a (33, 34}, (&8 ¢ontidg . se@uendes nEromdHIV-Llgph20a whetei n t he
H'V peptide j oiée?ﬁﬁﬂt-flﬂ%éﬁv'%ﬂ&?smﬂp BYUH pBiR Qi hunehd m 1€ 1l e
Asn t Trp n Val Val @y Lys, Ala_Met Tyr Ala Thr Arg, Pro Asn Asa Asn Thr
Arg Au Arg E%ﬁngg?‘}l’ée‘ﬁ%‘#@@ydﬁﬁr#%‘%e X &%y Arg (SEQ ID
NOs5). 39. Areebdimilzédrby nCD&adiTy irh@edlb/id micd. arrhenipiegptiide smyosi tion
contai ni ng f&f&&&;&t;g%f9eﬂ,rf§9&ﬁceakbaﬂ§%ﬁi¥éfyﬁ%:rpaﬁfﬁwm fungus or

parasite to IclIt C t OXI C nphocyifes 1 n a vertebrate host, which
conpri ses adfifht st BP¥ ngTh caral¥ei®st an lsrel geant repbid®tion of Caim 1.
WO 03038177 dedfgnktdd ULDIB 4éd udéd forettmpatsonnpurpssag. t h'm:ﬁbi lity of
-an antigenic i i elact ed. ogeni c
virus, bact e?lgﬁﬁaéu%ggge%ﬁg%%&]as?‘?ee?% ééﬁc‘c:g? 1@%%?%%%5#"1:%@ %cyt es in a
vertebrate hteep @fi BEVebnprs s@Feh @hivhiRree Gl Axg Mkiad Bhes Ve, Th | geni ¢

‘conposition efeClokg Pp NG:8 ) Eah@Uwadl phPEh&AEA NEromeGahosyEy Of an

antigenic cogzpsjitipn containing a Nt to i Ci xic T

| ya~hocyt es Bhote ﬁ'??gﬁ?%?%n*ﬁ%gt : PTmﬁlé}:{ﬁg%é#ﬁ%ﬁ?gésTg}jm n%%’%%‘?%% to said
host 3an ant i yenecsebnbblizedninfstppike 1vater, andedhbytedrinncreasing the
ability of an antigenic co~osition containing an H'Y antigen to elicit
cytotoxic T |yn~hocytes in a vertebrate host, which co~rises adm nistering
to said host an antigenic conposition of Caim26. 43. The nethod of Caim
42 where the selected antigens are H V peptides selected fromthe group
consi sting of peptides having the am no acid

sequencesLysd nl | el | eAsaMet Tr pd n@ uVal A yLysAl a

Met Tyr Al aCysThr Ar gPr oAsaTyr AsnLysAr gLysArg

e~ o~ . o . . N~




NO: 2)tArg @ nllell eAsnThr Tr pHi sLysVal A yLys Asn Val Tyr

Leud ud yCysThr ProTyr Aspl | eAsn@ n Met Leu~(SEQ I DNO: 3)fLys

d nllell epgyyyBeiFPA NG uVal G yLys Al a Met Tyr PCT/US01/46943

Al aThr Ar gPr oAsaAsnAsnThr Argd uArg Leu Serlle

G yProd yAr gAl aPheTyr Al aAr gArg( SEQ 1 DNO: 4)t and WO 02/ 38177

PCT/ USOL/ 469=43 77 Lys An lle Ile Asn Met Trp An Val Val Ay Lys Al a
Met Tyr Ala Thr Arg Pro Asn Asri Asn_T%9 Arg Gu Arg Leu Ser Ile Ay Pro
Ay Arg Ala Phe Tyr Ala Arg Arg (SEQTIU°NOs5). 44. The nethod of O aim 43
wherein the HV peptide is the peptide having the am go acid sequences Lys
.G@nllelle Asn Met Trp Gn GQu Val Ay Lys Ala Met Tyr Ala Cys Thr Arg Pro
Asn Tyr Asn Lys Arg Lys Arg Ile His Ile Ay Pro Ay Arg Ala Phe Tyr Thr Thr
Lys (SEQ | D agpagpriiste Thet fior #0000 c€l hi auiBUyH chedumn PFIRL &Dt i de i s

. the peptide hgying the am no acid sequences Lys Gn lle lle Asn Met Trp Gn
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Hs lle Gy Pro Ay ArﬁnA\Y d'l‘?ﬂ(‘ilp ?‘"T?g ééﬁﬂ“?l_\%eﬁ £9§,6 The

met hod of C ghdn d&a&b@v’rﬁlﬂ tbﬁtﬂlé/ depigneated A{hb-mmasiazm; ngrThée am no
aci d sequences Ar I Asn Thy Trp Hs Lys Val Ay Lys Asn Val Tyr
Leu GQu Gy B9_Y ?eF?G &@% ££p17I%PAéﬂl%§“ Biet Leu (SEQ I D NOs3). 47. The
met hod of C mspn ABa\WhtucPhet ieg Hilk piapi Seri Gly hTBypedludeahalisgHise ani no
aci d sequenc Su! I Afﬂh Te V L Met Tyr
Ala Thr Arg L%g qun %%\ #ﬁ I\%‘G éA?u%g?qug]r' @iy%é %?%AL Arg Al a
Phe Tyr Al a G}:g Aty IeFle ‘Rbm&eup'éﬂhﬁe L%Ycﬁ-ﬁfmlpl’% | Fte @Yaness) .
48. The net heseQf 16! ROEEH3 mhereln the HHV is the peptide having the am go

pon A5 Aen Thr Arg G TR PERLIAE FAF Mien fregubly &#?“Q%a Ng NG
(SEQ | D 49. fMTbtand ?9Fr9ﬁ2?%63|ﬁ3 %%e %B??PP? of2 spmine |ﬁ% c con~osition
contai ni ng agsgkaehedo £ 20kFio ﬂt%ﬂ&?uféoi- 6ta§ﬁQCIﬁedmﬂimewa£rom a
cancer cell 02/ 38177 - 78 CT/ US % gnnr cell,to elicit a
t her apeuti c BYOVidph P¥ Bl Pharpacentie ?ﬁtﬁ 2P+ EFRBFE8A8st , whi ch
conpri ses aduAnLst!hengepb;dajdahosblahihhzegehncstenkbe|Wabqrcoapdlsing
sai d,gel ecte g 4/N Ci giedei! &@E amhcer cel
or t&ﬁnr cel ?fég a%&e%#ggg?ggaggrgéggﬁ?ﬁg g%nﬁﬁt ? ﬂ% cgﬁ%?ﬁatlon of s
(1) an AGP, BF¥iardeeiW8eive or anal og thereof, and (2) a cytokine or
| ynphoki ne, or an agonist to said cytokine or |ynphokine. 50. A nethod for
i ncreasi ng tEg.gE!'!Ly of an antigenic conposition containing a sel ected
allergen to an allergic response in a vertebrate host, which
conprises admnistering to said host an antigenic conposition conprising
?fii)dzel IAgD gen, and an ﬂiiesh'BVGOﬂﬁl&ﬂuﬂﬁéiadjﬁmﬂépﬂér),ahettmtiﬁeféon of :
an Q ativ n e an oki ne or
| ynphoki ne, #tﬁﬁ é g §8géﬁgd?ﬁg@%%P§é géT ngiéi sﬁ-&é& An antigenic
conposi tion nnﬂparaangsaasnxeéeeuuhﬁtegeﬂqvabﬁna sed piloinpBrtesn
there?f Wﬂ: Cho%@PﬁQS%”&ilih&ﬁﬁ:laﬂieﬂuCﬂﬂvbﬁgasb9séohéeﬁﬂrtiﬂﬂ6ﬁgred mlanger
amount or |ocati u uc s C y including
an effective™ 30y 9§a &ﬁnéﬁfgg?lf %g§%EHQ§ % g?ﬁ1%§ &ﬁg AGP, or a
deri 2ati ve oprepared iheheuﬂe-anﬁrQQ?désc99@R1ﬂ§°o¢dﬂ9“$h6kK§§l)or as

agoai st to sghd iﬁé%ﬁ&e&rahyﬁwﬁkl mmﬁZweEaepaﬁéhseaaCfﬁeﬁpnsf&bon of
Claim 51, where the sel ect

derived 1 ronbaRgFBEaERPac PebTobForlrn. ArERNUENER oRonPiBbe §dss Tho

antigenic compeundrsnadﬂufhatn1ﬁexemﬂuubSiﬁbeéeiaceeut&nr#geﬂ usinge A(3
peptide, whi gge ilaﬁeankgﬂabes% ﬂacaﬁbnﬁaﬁew E&Bﬂ&?ﬂ&doﬁuﬁﬂﬁém d

PCT) H801) aboks- L wasshrotided by RPECLGRLTERELbEDy (CRAPRISES:  here the

sel ected antMagn |Rebhnbﬂ@&npemnrﬂnehanrogrtwasanugchased fromeace: Asp A a
G u Phe Arg e hmbl- ) Sal Phe Phe Al a
G u Asp Val %39 Esfl:ngai‘ngio%i' \/? §1t’b¥ E‘W th avgﬂri‘@ar U Ual
lle Ala (SECE FEPNBYB?h1§§z°¢hB°§ﬁ?Fgen$E EB%QBS|?FOH1 VaE]BPﬁFgﬁseéhere t he
AGP is 529. BfomAmntifénflcéoIncnc(Praminghéam, aMA)iLty of an antigenic
conpggltlon containing a selected aatigen froma nolecule or portioa

t her 86f which represents those produced by a host in an undesired manner,
amount or location so as to reduce such an undesired effect, by |nclud|ng
an effective adjuvaating amount of the conbination of: (1) an AGP, or a
derivative or analog thereof, and (2) a cytokine or |ynphokine, or an
agoni st to said cytokine or |y~phokine. 57. A method for increasing the
ability of an antigenic conmposition to prevent or treat disease
characterlzed by anrrI0|d dep05|t|on |s a vertebrate host mhich conpri ses
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20 from triplicate wells for cytokine analysis three or
six days after culture initiation. Immediately after
supernatant harvest, cultures were pulsed with 3H-
thymidine for 18-24 hours, and harvested to gquantify
cell proliferation.

25
Exgggle 2
Reciprocal anti-Ti1SP10MN(A) (~Cys)
IgG Endpoint Total and Subclass Titers
30 Reciprocal endpoint IgG subclass titers were

measured from pooled 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 T1SP10MN(A) (-Cys), with a total
35 of 0.2ml divided equally into two 0.1lml injections on
each side, at week 0 and week 3. 529 SE was diluted to
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splee from thr mice per group were pooled.
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24 well culture plates in a volume of 1.5-2 ml for
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cells were labeled with Cr*! and pulsed with S5ug/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 spontaneous release of
chromium was always less than 15% of maximal release.
20 The results of data from day 28 are shown in Table 2.
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* No additional adjuvant

10 Example 4
Reciprocal anti-Afl1-42 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 intermal 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 1l0ug 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
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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 no adjuvant or
Q8-21 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).
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Table 4

Anti-AP1-42 Week 10 IgG Endpoint Titers

10

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
S8E (1%) + GM-CSF 1,005,899 +/- 407,108
(10)

Qs8~-21 (50) 47,222 +/~ 159,775
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Anti-Af1-42 Week 6 IgG Endpoint Titers

Adjuvants Geometric Mean Standard Error
529 SE (25) + GM- 353,660 +/- 148,940
CSF (10)

529 SE (25) + GM- 150,935 +/- 218,332
CSF (1)

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
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Table 10
Anti-APf1-42 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
Q8-21 (25) 581 +/= 126
QS5-21 (25) + 7,618 +/- 29,145
GM-CSF (10)

* First dose 529 SE (25) + GM-CSF (10); second dose
529 SE (25) alone
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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
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(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.
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Table 12
Anti-Af1-42 Week 5 IgG Endpoint Titers

Adjuvants Geometric Mean Standard Error

529 SE (50) 6,119 +/- 3,103

529 SE (50) + GM- 52,312 +/- 78,421

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~Afl1-42 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
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Table 14
Anti-AP1-42 Week 5 IgG2a Endpoint Titers

Adjuvants Geometric Mean Standard Error

529 SE (50) 1,386 +/- 5,173

529 SE (50) + GM- 48,519 +/- 148,981

CSF (10)

529 SE (50) + GM- 11,659 +/- 23,132

CSF (5)

529 SE (50) + GM- 124,815 +/- 167,340

CSF (2)

529 SE (50) + GM- 26,1590 - +/- 40,254

CSF (0.5)

SE (1%) 694 +/- 1,325
5 Example 7

Th-CTL and C4-V3 Peptide Immunization of Rhesus 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-
P1l1C) 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 (C4-
V3gs.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
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Group 1 imals rece d 0.5ml of the Th-CTL
peptide 8ST1-pliC (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
animals received 0.5ml of ST1-p11C (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&-V3gy 6 peptide
(2.0 mg/ml) in a water in oil emulsion with 0.5ml of
IFA, final volume of 1.0ml. Finally the group 4 animals
received 0.5ml C4-V3g 6 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
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

) 2%
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ST1-pl11C + 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-V3g9.6p + IFA: The C4-V3ge.6p + 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 cm
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 reqgquired draining and dressing four
weeks later.
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C4-V3g.6p + 529 SE/GM-CSF: The C4-V3gs.6p + 529

SE/GM-CSF formulation which was administered by
intramuscular injection at a single site three times in

the group 4 animals was associated with one minor

5 adverse effect. One of the group 4 animals (95x011)
vomited shortly after receiving the third 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 (Groups
25 1 and 2)

Fresh Blood pllC-tetramer Staining: Prior to

immunization, and one and two weeks post-immunization,
freshly isolated peripheral blood from all the Mamu-A*0l

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 received the
ST1-pl1C peptide in combination with IFA, showed

35 evidence of immunization-induced cellular immune
responses in unstimulated peripheral blood.
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Weeok 8 Week 9 Week 10
4 wks post 2™ 1 wk post 3™ 2 wks post 3™
immunization immunization immnization
Animal Pormul- Fresh BELISPOT Fresh Bld ELISPOT Fresh ELISPOT

ation Bld Bld

95%009(1) 8Tl-pllcC 0.00 Nd 0.01 2.5 0.02 1.9
+ IFA

93x%021(1) BT1-pliC 0.02 Nd 0.14 NdA 0.02 Nd
+ IFA

98n002(2) 8T1-plicC 0.06 Nd 0.00 Nd 0.00 3.8
+ 5298E/
GM-CSP

98n008(2) ST1-plic 0.02 Na 0.02 NA 0.00 0.0
+ 5298E/
GM-CSPF

5

* Reported as the percentage of fresh blood CD3°CD8* lymphocytes

staining pogitive with the pliC-tetramer; ND, not done.

® Nd = No data (in this and subsequent Tables).

10 Pl11C-specific ELISPOT responses: To further

evaluate the induction of cellular immune responses in
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the Group 1 and 2 animals, freshly isolated peripheral

blood lymphocytes were screened for the presence of
pliC-specific CD3'CD8" T lymphocytes by ELISPOT
analysis. As shown in Table 16, only animal 93x021,

5 which demonstrated detectable levels of pllC-specific
CD8* lymphocytes by fresh blood tetramer analysis, had
detectable plliC-specific CD8" T lymphocytes by ELISPOT
analysis. In every case, a positive response by pllC-
tetramer analysis was corroborated by a positive plicC-

10 specific ELISPOT response.

pliC-specific cellular immune responses after

in vitro peptide pl1C 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 pllC and rhIlL-2.
After 14 days, the resulting effector cells were
screened for plliC-tetramer binding as well as for
functional pllC-specific lytic activity in a standard

20 chromium release CTL assay. The results of the pllC-
tetramer analysis and the functional CTL assays are
shown in Table 17. Animal 93x021, which consistently
showed pllC-specific 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 plliC-specific cellular immune
response. In contrast to the results seen in the
freshly isolated lymphocytes, one animal from Group 2

30 (98n008, ST1-pilC + 529 SE/GM-CSF) began to show
evidence of pliC-specific cellular immune responses two
weeks after the second immunization. However, the plliC-
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.
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Table 17
Percent plliC-tetramer staining and functional pllcC-

-9::

specific CTL responses after in vitro peptide pliC

stimulation
Week 0 Week 5 Week 6
Pre-immunization 1 wk post 24 2 wks post 2™
immnization immunization
Animal/ Tetramer CTL Tetramer CTL Tetramer CTL
Group Formul- staining® 20:1 E:T° staining 20:1 B:T staining 20:1 E:T
ation
95%009(1) 8Tl-plicC 0.03 0.6 0.23 Nd 0.27 0.0
+ IFA
93x021(1) 8T1-pllC 0.03 0.0 34.31 66.3 15.15 4.69
+ IFA
98n002(2) 8T1-pllcC 0.21 0.0 Nd Na 0.73 N4
+ S298E/
GM-CSPF
98n008(2) 8T1-pllcC 0.16 0.0 nNa Na 5.84 Na
+ 5298K/ .
GM-CSF
Week 8 Week 9 Week 10
4 wks post 2™ 1 wk post 3™ 2 wks poat 3™
immunization immunization immnization
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
95x%009(1) BTi-plicC Nd Nd 0.76 3.0 0.72 0.0
+ IFA
93x021(1) 8T1-plicC Na& Na 4.90 7.3 Na Nd
+ IFA
98n002(2) 8STl-pllC Nd . 0.07 5.7 0.39 0.0
+ 52988/
GM-C8PF
98n008(2) S8T1l-plicC N N4 2.24 11.4 5.00 0.0
+ 5298E/
Gn-cspP

* Reported as the percentage of CD3+CD8+ cultured cells staining
positive with the pllC-tetramer.
P Reported as the percent pllC-specific lysis (minus background) at
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,
the intracellular expression was monitored of the Thl
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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 pllC, the plliC-tetramer’ and CD3*CD8"
lymphocyte subsets were actively secreting the Thl type
cytokines INF-y and TNFa, 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.
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Table 18

Intracellular cytokine analysis, group 1 animal 93x021,
two weeks post second immunization

Lymphocyte INF-Y TNFQ.
Subset Media plic ‘s.I. Media plic 8.I.
“pl1ilcC-
tetramer’ 977 27,612 28.3 90 20,342 226.0
Pgulk cDp3* 7,628 65,567 8.6 12,256 51,361 4.2
bep3*ep4d’ 2,488 5,545 2.2 6,252 2,827 0.4
bcp3*cps* 5,273 60,573 11.5 6,865 48,439 7.1
IL-2 IL-4

Media plic 8.I. Media pll1C 8.I.
Ppi1icC-
tetramer”’ 751 2,004 2.7 Nd Nd Nd
PBulk Cp3* 2,879 6,463 2.2 78,069 90,563 1.2
bep3tcpd’ 1,377 1,683 1.2 71,275 81,437 1.1
bcp3*cps*t 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 INF~-y TNFQ
Subset Media pllc *s.I. Media plic 8.I.
“p1ic-
tetramer* 545 560 1.0 748 454 0.0
*Bulk CD3* 6,829 10,489 1.5 3,402 13,443 4.0
bep3*cpd* 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

Media plic 8.I. Media pllcC 8.I.
*plic-
tetramer* 77 456 5.9 nd nd nd
bPpulk CD3* 385 2,868 7.4 219,789 202,122 0.9
bepa‘*cpd* 1,379 1,761 1.3 170,804 158,175 0.9
bep3*cps’ 36 - 2,095 58.2 49,053 44,083 0.9

* 8§.I., Stimulation index.
* reported as the number of indicated cells staining positive for
the indicated cytokine per 10° CD3' cells, minus background

15 (isotype control) staining.
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As shown in Table 19, two weeks after in vitro
peptide pllC stimulation, CD3* peripheral blood
lymphocytes from the group 2 animal 98n008 (STi-pliC +
529 SE/GM-CSF) demonstrated a low level of Thl type

5 cytokine expression, with less than 1.0% of all cells
actively secreting INF-y, TNFd, or IL-2. Interestingly,
approximately 20% of all CD3" lymphocytes were actively
secreting the Th2 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 pllicC-
tetramer’ and CD3'CD8* lymphocyte subsets from the group

15 2 animal could be stimulated to secrete TNFa, 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 pllC, the secretion of the Th2 type
cytokine IL-4 was unchanged.

Results: Immunoggn-Induced Humoral Immune Responses
(Groups 1 and 2): ’

25
To evaluate the induction of immunogen-
specific humoral antibody responses, the anti-STli-pliC
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.
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Table 20
ELISA end-point 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-pl1C + 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 ST1-pllC + 5298E/GM-CSP 5 <50
6 <50
9 1,600
10 <50
98n008 2 8T1-pllC + 5298E/GM-CS8SF 5 200
6 200
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-V3g .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.¢ antibody
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titers were generated at one week after the second
> immunization in all the animals tested.
antibody titers in the group 3 animals (C4-V3g9.6p + IFA)
were several orders of magnitude higher than the peak
5 plasma antibody titers seen in the group 4 (C4-V3g9.6p +

529 SE/GM-CSF).

Peak plasma

The group 4 animals demonstrated low

but detectable levels of anti-GM-CS8F 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-V3g9.6p (groups 3 and 4)
Animal/ C4-v3 AD Anti-human
Group Formulation Week titer* GM-CSPF Ab titer

98n007(3) C4-V3g4.6p + IFA 5 102,400 <10

6 25,600 <10

9 25,600 <10

10 25,600 <10
98n013(3) Cd4-V3g.5p + IFA 5 12,800 <10

6 6,400 <10

9 12,800 10

10 12,800 <10
96x004(4) C4&-V349.6r + 5 6,400 320

5298E/GM-CSP

6 1,600 160

9 3,200 2,560

10 1,600 1,280
95:%011(4) Cd-V3g9.6p + 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.
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The induction of neutralizing antibodies in
the group 3 and 4 animals was also monitored; the
results are summarized in Table 22. The results
indicate that both group 3 animals and both group 4

5 animals had developed neutralizing antibodies that were
capable of neutralizing the SHIVyy. ¢ virus in vitro. The
SHIVs9.s 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 immunization, the serum from the group three animals
demonstrated a low level of neutralizing activity
against the SHIVg.sp strain of the virus, which is
difficult to neutralize.
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Table 22
Serum end-point neutralizing antibody titers from
rhesus monkeys immunized with C4-V3yy.6p (groups 3 and 4)

Neutralizing antibody to"

Animal/
Group Formulation Week SHIVys.¢ SHIVgy. ¢p

98n007(3) C4-V3,9.6» + IFA 0 <10 <10
5 22 <10
6 46 <10
9 113 46
10 74 71

98n013(3) C4-V3g5.6p + IFA 0 <10 <10
5 12 <10
6 19 <10
9 36 18
10 22 <10

96x004(4) C4-Vigg e + 0 <10 <10

5298E/GM-CSF

5 <10 <10
6 <10 <10
9 26 <10
10 <10 <10

95x%011(4) C4-V3gg e *+ 0 <10 <10

529SE/GM-CSF

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 from virus-induced
killing as measured by neutral red uptake.

10
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Example 8
Therapeutic Efficacy Study of PDAPP Transgenic Mice

Treated with AB1-42 and Adjuvant(s)

5 The following experiment was designed to
compare a number of adjuvant combination formulations in
PDAPP transgenic mice to test the therapeutic efficacy
of the AP1-42 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 Dose N at N at

Start End

i 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/10 ug 64/60 ug 40 31

4 PBS na na 40 37

AB1-42 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 subcutaneously 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
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Results

Immunoggnicitf and Antibody Response: All
groups reached their peak geometric mean titer (GMT) of

5 antibodies to the Af1-42 peptide at either the second
(RC529 + GM-CSF) or third bleed (MPL™ SE, MPL™ SE + GM-
CSF) (see Figure 1). At peak GMT, MPL™ SE + GM-CSF was
16,400, while 529 SE + GM-CSF was 13,400 or
approximately 1.5 times the MPL™ SE control of 9,700.

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 AP
peptide (Figure 2-individual results; Table 24-pooled
results) and ABl1-42 (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.
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Amyloid Burden:
quantified in the frontal cortex using

., &#H1098' 8&' () - S#H1I0% ' . & ()-@ S#10938" ' 3&' () - @45464B41 4R4a44bA410 KY
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y10%' & ()- yl0%' & ()- yl0%' & (Table(24

Cortical Total AP Levels
PBS MPL SE MPL SE + 529 BE +
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 AP1-42 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

The extent of amyloidosis was

immunohistochemical methods as previously described

10 (55).

All three treatment groups showed a significant

reduction in amyloid burden (Figure 4-individual

results; Table 26-pooled results).
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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  =-=—--- 94 100 99.5
PValue @  =~=ec=== <0.0001 <0.0001 <0.0001
(M-W)
N 29 33 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~CSBF 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

Astrocytosis: The extent of astrocytosis in
the retrosplenial cortex was quantified as previously
described (55). The treatment groups contalning GM-CSF
showed significantly reduced astrocytosis (Figure 6).

20
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Example 9
C4 (E9V) -V35.6» Peptide Immunization

of Cynomologous Macaques

5 The objective of this experiment was to
evaluate the immunogenicity of an HIV-1l Env-derived
peptide conjugate, C4 (E9V)-V3g9.sr, administered with and
without an adjuvant combination formulation of this
invention in another primate species, cynomologous

10 monkeys (Macaca fascicularis). The C4-~V3g.5p pPeptide
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)-V3sy. ¢p,
was used, and has the following segquence:

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 Arg (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
cervicovaginal and mucosal washes were collected and
analyzed for the presence of antibodies to the

35 immunogenic composition.
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Experimental Design: A total of eight

cynomologous monkeys, four animals per group (Table 28),
was used for the experiment. Group 1 received no
adjuvant; Group 2 received the adjuvant formulation 529
SE plus GM-CSF. Animals are being housed and evaluated
at an animal care facility.

Table 28
529 SE plus GM-CSF vs. no adjuvant

Group # Immunogen Adjuvant Route
1 C4 (BIV) ~V3,4..6» DPeptide none IN

2 C4 (E9V) -V34. ¢» Poptide 5298E/GM-CSF IM

Immunizations: All intranasal immunizations

were delivered with a 100 pl metered dose nasal spray
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.

Formulations:

Group 1: 1000 ug C4 (E9V)-V3g.e» pPeptide in

sterile normal saline, final volume 200ul (100ul each
nostril).

Group 2: 1000 ug C4 (E9V)-V3gy ¢» peptide, 50 pug
529 SE, and 250 pg human GM-CSF, final oil concentration

1%, £final volume 1.0 ml (500ul each quadriceps by IM
injection).

Assays to monitor immunogen-induced immune
responses:

SWv
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Immediately before and after immunization, all
animals were closely monitored for immunogen-induced
humoral immune responses by the following assays:

(1) Serum anti-C4 (E9V)-V3;39.¢p pPeptide IgG
serum antibody titers by ELISA.

(2) Mucosal (cervicovaginal, nasal) anti-
C4 (E9V) -V339.6r PepPtide IgG antibody titers by ELISA.

Results:

Immunogen Safety and Tolerability:

The C4(E9V)-V3g9.6p Peptide when administered
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
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).

Immunogen-specific 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
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) -V3s9.¢» Peptide alone) failed to demonstrate
serum anti-C4 (E9V)-V3y.6p IgG antibody titers higher
than pre-immune levels (Figure 7). In contrast, the
group 2 animals (IM administration of C4(EB9V)-V3go.¢p +
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529 SE/GM-CSF) developed significant levels of serum
C4 (E9V)-V3-gpecific IgG antibodies (Figure 7). The
reported geometric mean endpoint titer is calculated
using the lowest titer from each individual animal that
is 3-fold over the reading for pooled nalive serum at the
same dilution.

Group 1 animals (without adjuvant) had anti-
C4(E9V) -V3g9.¢r IgG antibody titers in cervicovaginal
lavage samples that were higher than pre-immune levels
only after the fourth immunization, but declined
thereafter (Figure 8). In contrast, group 2 animals
(with adjuvant) had anti- C4(E9V)-V3g.sp IgG antibody
titers in cervicovaginal lavage samples that were higher
than pre-immune levels after the first immunization and
increased after each subsequent immunization (although
there was some later drop-off in each case) (Figure 8).

Group 1 animals (without adjuvant) falled to
demonstrate anti-C4 (E9V)-V3g9.6p IgG antibody titers in
nasal washes higher than pre-immune levels (Figure 9).
In contrast, group 2 animals (with adjuvdnt) developed
significant levels of anti-~C4 (ESV)-V3g.6p IgG antibody
titers in nasal wash samples (Figure 9).

& ()-
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Arg Gln Ile Ile Asn Thr Trp His Lys Val Gly Lys Asn Val
Tyr Leu Glu Gly Cys Thr Pro Tyr Asp Ile Asn Gln Met Leu
(SEQ ID NO:3);

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 Ala Phe Tyr Ala Arg Arg (SEQ ID
NO:4); and
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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 Arg (SEQ ID
NO:5) .

15. The antigenic composition of Claim 14
wherein the HIV peptide is the peptide having the amino
acid sequence:s
Lys Gln Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala Met
Tyr Ala Cys 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:1).

16. The antigenic composition of Claim 14
wherein the HIV peptide is the peptide having the amino
acid sequence:

Lys Gln Ile Ile Asn Met Trp Glan 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 Lyvs (SEQ ID
NO:2).

17. The antigenic composition of Claim 14
wherein the HIV peptide is the peptide having the amino
acid sequence:

Arg Gln Ile Ile Asn Thr Trp His Lys Val Gly Lys Asn Val
Tyr Leu Glu Gly Cys Thr Pro Tyr Asp Ile Asn Gln Met Leu
(SEQ ID NO:3).

18. The antigenic composition of Claim 14
wherein the HIV peptide is the peptide having the 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 Ala Phe Tyr Ala Arg Arg (SEQ ID
NO:4).

19. The antigenic composition of Claim 14
wherein the HIV peptide is the peptide having the amino
acid sequence: _

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



1096& () - S% 1098& ()- _?<S% 1096& S% 1096& () - S% 1096& () - S% 1096& () - S%
10968&" () - S% 1096& ()-S% 1098& ()- _?<S% 1098& S% 1096& () - S% 10%8& () - S%
1096& () - W mDBE () - S% 1096& () - S% 1098& () -j J* ?7<S% 1096&CM)ussYhi6943

10968&' () - S% 1096& ()-S% 1098& ()-Y An@{,g _?<S% 10%8% 1098%& () - S%

10988 () - S% 1098& () - S% 1098& () - S% 1098& () - S% 1098& ()- E)2<S% 1098& ()-Y
AN@{, g S% 10%& ()-S% 10%B&' () - S% 10%B&' ()- ! " #$% X<S% 10%BS% 10%&' () -, S%
1096& () - S% 73 .

Ile Gly Pro Gly Arg Ala Phe Tyr Ala Arg Arg (SEQ ID
NO:5).

20. The antigenic composition of Claim 12
where the AGP is used in the form of a stable oil-in-
water emulsion.

21. The antigenic composition of Claim 12
where the cytokine or lymphokine is selected from the
group consisting of granulocyte macrophage colony
stimulating factor and interleukin-12.

22. The antigenic composition of Claim 21
where the cytokine or lymphokine is granulocyte
macrophage colony stimulating factor.

23. The antigenic composition of Claim 22
where the AGP is used in the form of a stable oil-in-
water emulsion.

24. The antigenic composition of Claim 21
where the cytokine or lymphokine is interleukin-12.

25. The antigenic composition of Claim 24
where the AGP is used in the form of a stable oil-in-
water emulsion.

26. The antigenic composition of Claim 12
which further comprises a diluent or carrier.

27. The antigenic composition of Claim 26
where the AGP is used in the form of a stable oil-in-
water emulsion.

28. The antigenic composition of Claim 12
where the AGP is 529.

29. A method for increasing the ability of
an antigenic composition containing a selected antigen
from a pathogenic virus, bacterium, fungus or parasite
to elicit the immune response of a vertebrate host,
which comprises administering to said host an antigenic
composition of Claim 1.

30. A method for increasing the ability of
an antigenic compoéition containing a selected antigen
from a pathogenic virus, bacterium, fungus or parasite
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to elicit the immune response of a vertebrate host,
which comprises administering to said host an antigenic
composition of Claim 9.

31. A method for increasing the ability of
an antigenic composition containing an HIV antigen to
elicit the immune response of a vertebrate host, which
comprises administering to said host an antigenic
composition of Claim 12.

32. A method for increasing the ability of
an antigenic composition containing an HIV antigen to
elicit the immune response of a vertebrate host, which
comprises administering to said host an antigenic
composition of Claim 26.

33. The method of Claim 32 where the
selected antigens are HIV peptides selected from the
group consisting of peptides having the amino acid
seguence:

Lys Gln Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala Met
Tyr Ala Cys 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:1); '

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 (S8EQ ID
NO:2);

Arg Gln Ile Ile Asn Thr Trp His Lys Val Gly Lys Asn Val
Tyr Leu Glu Gly Cys Thr Pro Tyr Asp Ile Asn Gln Met Leu
(SEQ ID NO:3);

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 Ala Phe Tyr Ala Arg Arg (SEQ ID
NO:4); and _

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 Arg (SEQ ID
NO:5) .
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peptide
Lys Gln
Tyr Ala
His Ile
NO:1).

peptide
Lys Gln
Tyr Ala
Ile Gly
NO:2).

peptide
Aré Gln
Tyr Leu
(SEQ ID

peptide
Lys Gln
Tyr Ala
Ile Gly
NO:4).

peptide
Lys Gln
Tyr Ala
Ile Gly
NO:5) .

34. The method of Claim 33 wherein the HIV
is the peptide having the amino acid sequence:
Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala Met
Cys Thr Arg Pro Asn Tyr Asn Lys Arg Lys Arg Ile
Gly Pro Gly Arg Ala Phe Tyr Thr Thr Lys (SEQ ID

35. The method of Claim 33 wherein the HIV
is the peptide having the amino acid seqguence:
Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala Met
Thr Arg Pro Asn Tyr Asn Lys Arg Lys Arg Ile His
Pro Gly Arg Ala Phe Tyr Thr Thr Lys (SEQ ID

36. The method of Claim 33 wherein the HIV
is the peptide having the amino acid sequence:
Ile Ile Asn Thr Trp His Lys Val Gly Lys Asn Val
Glu Gly Cys Thr Pro Tyr Asp Ile Asn Gln Met Leu
NO:3). :

37. The method of Claim 33 wherein the HIV
is the peptide having the amino acid sequence:
Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala Met
Thr Arg Pro Asn Asn Asn Thr Arg Glu Arg Leu Ser
Pro Gly Arg Ala Phe Tyr Ala Arg Arg (SEQ ID

38. The method of Claim 33 wherein the HIV
is the peptide having the amino acid sequence:
Ile Ile Asn Met Trp Gln Val Val Gly Lys Ala Met
Thr Arg Pro Asn Asn Asn Thr Arg Glu Arg Leu Ser
Pro Gly Arg Ala Phe Tyr Ala Arg Arg (SEQ ID

39. A method 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,
which comprises administering to said host an antigenic
composition of Claim 1.
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40. A method 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,
which comprises administering to said host an antigenic
composition of Claim 9.

41. A method for increasing the ability of
an antigenic composition containing an HIV antigen to
elicit cytotoxic T lymphocytes in a vertebrate host,
which comprises administering to said host an antigenic
composition of Claim 12.

42. A method for increasing the ability of
an antigenic composition containing an HIV antigen to
elicit cytotoxic T lymphocytes in a vertebrate host,
which comprises administering to said host an antigenic
compoéition of Claim 26.

43. The method of Claim 42 where the
selected antigens are HIV peptides selected from the
group consisting of peptides having the amino acid
sequence:

Lys Gln Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala Met
Tyr Ala Cys 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:1);

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);

Arg Gln Ile Ile Asn Thr Trp His Lys Val Gly Lys Asn Val
Tyr Leu Glu Gly Cys Thr Pro Tyr Asp Ile Asn Gln Met Leu
"(SEQ ID NO:3);

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 Ala Phe Tyr Ala Arg Arg (SEQ ID
NO:4); and
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Lys Gln
Tyr Ala
Ile Gly
NO:5).

peptide
Lys Gln
Tyr Ala
Hig Ile
NO:1).

peptide
Lys Gln
Tyr Ala
Ile Gly
NO:2).

peptide
Arg Gln

Tyr Leu
(SEQ ID

peptide
Lys Gln
Tyr Ala
Ile Gly
NO:4).

peptide
Lys Gln
~Tyr Ala
Ile Gly
NO:5).

Ile Ile Asn Met Trp Gln Val Val Gly Lys Ala Met
Thyr Arg Pro Asn Asn Asn Thr Arg Glu Arg Leu Ser
Pro Gly Arg Ala Phe Tyr Ala Arg Arg (SEQ ID

44. The method of Claim 43 wherein the HIV
is the peptide having the amino acid sequence:
Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala Met
Cys Thr Arg Pro Asn Tyr Asn Lys Arg Lys Arg Ile
Gly Pro Gly Arg Ala Phe Tyr Thr Thr Lys (SEQ ID

45. The method of Claim 43 wherein the HIV
is the peptide having the amino acid sequence:
Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala Met
Thr Arg Pro Asn Tyr Asn Lys Arg Lys Arg Ile His
Pro Gly Arg Ala Phe Tyr Thr Thr Lys (SEQ ID

46. The method of Claim 43 wherein the HIV
is the peptide having the amino acid sequence:
Ile Ile Asn Thr Trp His Lys Val Gly Lys Asn Val
Glu Gly Cys Thr Pro Tyr Asp Ile Asn Gln Met Leu
NO:3).

47. The method of Claim 43 wherein the HIV
is the peptide having the amino acid sequence:
Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala Met
Thr Arg Pro Asn Asn Asn Thr Arg Glu Arg Leu Ser
Pro Gly Arg Ala Phe Tyr Ala Arg Arg (SEQ ID

48. The method of Claim 43 wherein the HIV
is the peptide having the amino acid sequence:
Ile Ile Asn Met Tfp Gln Val Val Gly Lys Ala Met
Thr Arg Pro Asn Asn Asn Thr Arg Glu Arg Leu Ser
Pro Gly Arg Ala Phe Tyr Ala Arg Arg (SEQ ID

49. A method for increasing the ability of

an antigenic composition containing a selected cancer

antigen

or tumor-associated antigen from a cancer cell
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51. 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.

52. The antigenic composition of Claim 51,
where the selected antigen is a polypeptide, peptide or
fragment derived from amyloid precursor protein, or an
antibody thereto.

53. The antigenic composition of Claim 52,

where the selected antigen is the Al peptide, which is
an internal, 39-43 amino acid fragment of amyloid

precursor protein, or a fragment of the AP peptide.
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amino acid sequence:

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

55. The antigenic composition of Claim 54,
where the AGP is 529.

56. An method for increasing the ability of
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 sald cytokine or lymphokine.

57. A method for increasing the ability of
an antigenic composition to prevent or treat disease
characterized by amyloid deposition in a vertebrate
host, which comprises administering to said host a
polypeptide, peptide or fragment derived from amyloid
precursor protein, or an antibody thereto, and 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.

58. The method of Claim 57 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.

59. The method of Claim 58 where the

selected antigen is the AP peptide having the amino
acid sequence:
Asp Ala Glu Phe Arg His Asp Ser Gly Tvr Glu Val His His
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Gln Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys
Gly Ala Ile Ile Gly Leu Met Val Gly Gly Val Val Ile Ala
(SEQ ID NO:6).

60. The method of Claim 59 where the AGP is
529.

61. An adjuvant formulation comprising
the combination of: (1) an aminoalkyl glucosamine
phosphate compound (AGP), or a derivative or analog
thereof, and (2) a cytokine or lymphokine, or an
agonist to said cytokine or lymphokine.

62. The adjuvant formulation of Claim 61
where the AGP is used in the form of a stable oil-in-
water emulsion.

63. The adjuvant formulation of Claim 61
where the cytokine or lymphokine is selected from the
group consisting of granulocyte macrophage colony
stimulating factor and interleukin-12.

64. The adjuvant formulation of Claim 61
which further comprises a diluent or carrier.

65. The adjuvant formulation of Claim 61
where the cytokine or lymphokine is granulocyte
macrophage colony stimulating factor.

) 66. The adjuvant formulation of Claim 61
where the cytokine or lymphokine is interleukin-12.

67. The adjuvant formulation of Claim 61
where the AGP is 529.



