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30  such proteins capable of eliciting an immune response in subjects having diverse HLA



[0007] Nieland et al. (Prot. Natl. Acad. Sci. U S A

93:6135-6139 (1996)) identified an antigenic peptide
weoeoadrvng a cytotoxic T |ynphocyte (CTL) vesPCTUS2004/010983

stomatitis virus 5 (VSV) epitope bound to gp96

produced by VSV-infected cells. Neiland s nethods

precluded the identification of any additiona

peptldes or. ot her. co ich ma ave bound

o hsoR P in ol 1 Rk Sl HhaiPaT ik pyre e somennat HLA-
chafeamt:tedltnztheﬂfg&ney. Mol ecul ar  wei ght material which
was bound to gp96 and detected by high pressure liquid
chr & 0gr ARMK4 8&9 g bR008Y hdoa %@f Jls%? B3/6P R0 1{3§g19%‘)2 defificd an
syn etlc pepti onprising mu era
mmt(gmbpmhée mafyinings)cyietorigrh lamplsmyts gé’PL) vesiennr gtainkttis virus

)Iepif@@ bbhadb gﬁ%'bﬁ;dgsﬁsﬁﬁg%{/ Sed SHE ORAGRA hAhods

hsp 0, was capa C|ng anti %
f or ﬁﬁ&fl}l@fﬁ ﬂ(q ld%mﬁcaé?om aﬁmv additiongl ppfiisegr ofher panmeunds whish may also

absgiRe 8ol t@Bpvead Q\Qrquéréi&@ RhableRo %lrm:ll c"l‘lﬁra@cgrﬁz% %ghmﬁ)lecular
observed usjng. . heat shock roteln fromthe bacterium

Es cwsﬁgbte?ﬁt%vak‘sb@ VesgiouRd P gP0end Bsirindibyhishpreser e 15
1066nr¢rd 9y phyBarrios et al., din. Exp. Iwnuno
98: 224- 228 1994); Barrios et al., Eur. J. Innunol

(
132 ?0%@83 ﬁegalat]eg z%% (ﬁgg:{hgts glntha& a?%% d%fcoﬁéfx%ﬁr%%dltlple iterations of
gI uNéN&I (deh&t&exsp iPKamabnal\mtgen,@QWm@U' ckags-liniret itdoglayraldehyde-fixed
I ndy . Bar.k
o8, 35t8sriaF B osogfh Bl Pissamaplrst iy “5@%‘?‘%’@&%}%"“ (e & humoral
ant Tegeonse) Eumise insthtyapsamae efreny glded edivientn ﬂmdw@ffemvaaommd using
shogdat goat ﬁb@m%mhpgacfégﬁqﬁ 'Eglchtenﬁttza co’lzn DRI @aaﬂaé XpMehl R:1061-

heat shock rotein, induces i mmunol %@ res onses

150 M006i(59A)% Bariies &> €l & bapupl P24 L{996H Bagips ot al, Eur. ]
cangfurdn dz 136$f1@G2 (1@9@ cttosmﬂ&fg ofwﬁemlaéﬁ%% shock protein
descrj bes addi ti onal ck protein bind

don@dpessiy elufarpiqeayde e?%?n Wégrewmd forgmtipdy gﬂP?tﬁoﬁnyrra?s ctal,

hybciisl Batinganlcadmpinsi.ered al one to induce an inmune

response. It has now been discovered that inprovements

in pe

on efo‘gﬁ% i g g%}é”gf%g%li%?ge%@bg{ I%I%gg é ollri‘]s\éxgﬁlg %ﬁ%ﬁ%&%eg%%gmam and
2pr ot banhshop praieimdindingaiomain that irra/temiptex arithiagiest shask dteitp induces

an 1nﬂ‘~n[n% facalI b Qﬁsgé tQthfg@ﬁs A& Elle\ﬁlxug )ﬁsefu-ll-l%r eét&%ﬁt%@ﬁﬁcer'aﬁd

al so foun rovide an increase In inducing a o

i nnwfﬁétlfrt@§§e%$§9e Pé?é"éw $9§{22méie$§ﬁb¢sgéﬁr1@al br6t shpekrpresein pinding

hy b dhiR b SHRflar ubes, s Svell QWRE £h3iith B BForid R X AR E&édq{%me to

Ilnkers hybri d peptides containing themand th

s CGRiER TRRERS AP PR I Resdew dRBCHspYErIdhal imitpeeopth & the peptide
2P" eRARE préfntRBldef Bl iaiBast She dhtpBAiE B6nais ant RON ANRAABSK protein

PCT&E 20 4/ 0109 %bm§UNNARY OF THE | NVE

Ing domain in a antigen leads to an increase mn l}n—loglcal activity. This increase

is also found to provide an increase in inducing an immune response against the antigenic
portion of the hybrid antigen. It is towards these improved peptide linkers, hybrid peptides
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30  application is directed.
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30  shock protein, in an effective amount to a subject in need of such treatment.
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30 Lys (FFRK; SEQ ID NO:1000) is most preferred. In a particular embodiment, at least one

of the antigenic domains in the aforementioned hybrid antigen is a T helper epitope.
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( FRIEN at$=€ anpd}sl@ie AfkePthére Bét@ednYz&ldAﬂlBreﬁaBKN)tst oitRpitinker is from

& 2 1l Gy e e B B
Xgﬁmq lllD ]ﬁ? 1002)] Arg L}??SWKF% PhAIAGg LYSSAE(ERKDRKNISEQ ID
oo ROTIORE B SHTERS o PR TS (i e Gt Dy Bl Ly Yt e
pr ef(AKab] SEQID NOARO)sLy§ Asw (KB); Alrg Lyr(B8KgroalAy-AB,-A¥GFleucine,

pr e&&r 1%91'1%\4 \{Eﬁng \H?;:‘E} EI‘ ? %%ﬂfg}%lﬁ_{lﬁ/ rr%% r%f%}?lg?aﬁ%%o t preferably
an d Avphe i ip Ke¥ ear @oplyfemblyﬁrmge nr¢ferablff é(ra@g olostgpref@rbly Keand AA; is

%5365 \i, Q-IK)K AEgorITY %r £y rdﬂrﬁerk%? Syﬁrl mlws@ Hrefeﬁlﬁw‘v §E191g the

NG T001) are pre FFRK:
SEQ fereroiee; Gdey Lys(Qldot Awsrlas Gi)aad Alylys é(a t(AISN aPEQ ID

embogh, [U%)n Y are ?&:feh@@%ﬁd ﬂ’fé@h@ft\réﬂ% PIRK; %@@I@)I@@”@d@% rhodt feferred.
T help uf g r%OOl? In flfth aspec

i nvémpacmc ag ebqdipgnb @t ke @lecoéﬁ?ﬁa%traemeﬁm%?s 1Fﬁarl§161P?fg?P5??e

30 i ”mmune response to an infectious agent or tunor

ant i[QxmM] cobq fifth aspecy thelim@stiondndirebyd tol adbomposition for inducing an

30 immune response to an infectious agent or tumor antigen comprising at least one hybrid

antigen, the hybrid antigen comprising an antigenic domain of the infectious agent or tumor
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antigen, the hybrid antigen conprising an antigenic

domain of the infectious agent or tunor 6 WO
wQoe4/0929193 PCT/ US2004/ 010983 anti gen, a bi nPCTYS2004/010983

domai n that non-covalently binds to a heat shock

protein, and at |east one peptide |inker there

betmeen and mhereln at | east one peptide linker is

O e o B R PR oA et o

1 OQﬁbﬁdeAmgerlﬂm basreeq, Rid\vheréth et 184stondipeptidy Enkdsis fiofFdRIONg Phe Phe

3 ek ErRKTSpgD ROHHpLRR A The Rk RE AL A RN e
1OCID)NO 11p82)AS Ty KN (BAEND; PhyePhé RKQ 1yso¥sn (FFRKN, SEQ ID NO: 1003)
}QA'%% @ﬁ{é (lilg F‘;&i @% (PfDYl’ﬁz ‘& ﬂ?fé‘lﬁ B?EE)AAIa s Vi v Le'::r a@vilseQm

prefera
pr elﬁ@ﬂamwAAsn K9 g s (RK): erAAEAApﬁéﬁ-éﬂu@m yVhErelm‘e‘?sxelS A,S,

pr eveé @L or X, ﬁﬁﬁermgﬁ\? n%@fn%fe@a*ai %, Knd Iﬁ&ﬁpxéf“ébiy% VA.AZSS K V, or
yorXs s,

T, ‘preferably nore pref erablg
mosli pmf@#éx %chre vefemn‘\@ andjgost Hﬁ%@blwﬁgan@%s 5 oS4 KLg%sE or
( Q"K refeﬁ*&lﬂy EMSoré a8 Ak o fé{&il Lo U n{oAlWe sforSEid gl Bin Leu

e RN 2505 TR et Y R PEdR U TN —

t heand G’BW&S&@ IDQQ(FG RRPSEG 85 N@: mbmnainbstt )ére&frrecﬂly]hrohd embodiment, the
ant i id.anti

br.i
o TR BpTne B pbO R P RS, A A8 pE R o aRtdeiean
| NveRipkiee T Seltr egoped to a conposition for |ndu0| ng an
15 imune response to an infectious agent or tumor
a nt ¢OQ§T CaiR i a@&ctafhe kR BstHon MBrebtydH 'a@omﬁcmtiog fd? qndﬁlaﬁg an
antigen conprising a plurality of antigenic
1% onEime mqunéfetg £ BERStQR aginf etfuper arﬂrlgfﬁchﬁ@smfag@%ﬁt eedhybrid

agefitigQ tht UPBHd afi ggxﬂpmsﬁqtg alpRRSky 268t fhid dbR8ndWaktdne of which
that non- coval ent binds to a heat shock praotein,

ands &em| t%zgiect&%aqs@tmr ot prtigRin At legsbong bs’étq&é@wam Hatnon-

wh e(fo%bl@nt@'tblﬂdﬁﬁ)satheﬁkrﬁﬁodﬁ%ﬁitélﬁj @nd at/MaSToné HeptiOImkanidg bétheen, and
Phe s (FFRK;, SE

ID.20 NO 100 Ph
( FRP(I)‘efe“P eaﬁ&c@e pSp&idpdRey I R, amgg%f*}e%%mérg %AESQRQ}& D
20y SNercJD)(ﬁébd)rg L ERRH @hénep Loy AsARRKNE SRGND NeEQoo D), Akg Lys

(B R B i o o, St Bt S0 g Lo

( KN}ys (OLEY), lql‘lst{uRN)l J(QbIE), ARTyANKZL IRASAKELCSERID NRd0el)nLys Asn

pr e@a’gfgy%(ﬁ{%?na" pr ef'gae 5%1157 %%Eﬁrj\ﬁiy‘é‘\é’ }‘(’ITE\}? sk

E, pefefablydb Irryor@ref%blmﬂr andprostf mfatblbly AV Advads Fpétor E, preferably E,
2?r ehske ig féfab’liy V%Héjmée%grek Sind Bas v, A, 7., AOF, JoT, preferably F,
erably B

S and ‘rmost gr ‘et era
v mmgmgefctrﬂvéy $ enderpest prgferablyrV. @@wna% fgregoiage, Glarlgu Lyy/QLK), Arg

K%ﬁtgg) ﬁldgoﬁlai% WA 'LeLLGALK\QLA*é‘Iéb ID%E%? (%<d?) %'Q&éle@e%& a8d Bhe Phe Arg
100193)5 (FERKiRQ %’r%@é?@%éﬁ most Pfe fmd

[0019] In a seventh aspect, the invention is directed to a composition for inducing an
30  immune response to an infectious agent or tamor antigen comprising at least one hybrid

antigen, the hybrid antigen consisting essentially of an antigenic domain of the infectious
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[0019] In a seventh aspect, the invention is directed
to a conposition for inducing an 30 i nmune response
W 000091403 ect i ous agent or tunor anti gen conprPGI/N§2084/010983
| east one hybrid antigen, the hybrid antigen
consi sting essentially of an antigenic domain of the
infectious 7 WO 2004/ 091493 PCT/ US2004/ 010983 agent
o TR e g SRR DBl B9 B o
sepanwda pen‘gdet lhuéeramaragemth@ amtigemic dongairdariihies Hidirg dogpain, and wherein at

TR R e KSR SO oo e

Phe Argkxs ( BLS) @hﬂ?@)g LyPAen (RB@NL;S%EQ/I@ INQ: FORN, ArSESS A (RBIN); Phe
00

%FF%%( AL iR AR R g@b Phe ATt E‘%Mﬂ%%ﬁ’ 188 1 Eys QUK. Gin

(QLksu Gk‘a (R Léérl loys Y a} lequ KV SE %N%lloouehYS(W) SEQLYs

I D b@ﬂ%&r-ﬁ)‘%ﬁﬁsﬁm&ﬁﬁlgﬁlﬁ@%& Ilr§’§ S, W)G 19 BrKEprer,eratlilyV more

gﬁg cl ne S
or Rrefeba'b F’g{ﬁ‘iﬂ?ﬁt ]\);efefﬁla],yeA Apeie Bp YprFs Brefeaaﬁa/ Eydroge preferably V
pr efiel Ak yreRraplyAB2nd §A_KLS Ws, K, k&, B ef ﬁé@hbw FEmofé%éferably S

A B R BEEEESER ol K 5700 1) a0

andLys0%4] Lpw e£KVI3ISEQ 0. N(Amm Yart befdred, echPlibg’he @rijzse(EFRK SEQ

?é%l[f go@(gooyﬁ%rgi%r}égé;e{ef% ?, Ixexagcg e éa%méﬁ;]l 4 %reﬁhegy %1536 C(Lrg@smon

( FFRIQprSEQ plurdditigg iy BDIntigss.nbsmotberef@ct; adeast ane oftie plurality of

j conposition conprises
F}ﬂ)lpal [ t%?n Jfgﬁ‘ﬁﬂ{)e g‘i@ﬁ IJ gﬂ(ﬁg I n anot her aspect, at
Iea ne of, the pluralltg brld anti gens
I¢o elg any cightly gypprbrthedpyantiprels d‘I@ eflmmmppﬁmahforem@wg an

as pﬁﬁﬁunetréspodsmaﬂ tidf@foksSgsht Bletﬁltn@lqmt@:n%oﬁ am%sa& feh® Bne‘ 1%nd
onse to a us age nt

i nducj n ne res

t unﬁ}“g%{ﬁfheé‘é‘ﬁl%u carrpr gl apl ﬁlélfalf%if R B AP o eas

t heortzydf vhith aarﬁdngﬁél inCsaticus afdnng iaGRRTiden] dt Jeadd f)nébmdmg domain that
mai nNs

plural it a
s R b S SR B TD A 10t ohReP U meagsepsrting the
20 easttigeanieddmaicind theddrdtngdombiatand mbereia aviaidsestelpyptidie Nidker ﬁsCfrom

il SISEE, BLOLEE L 3t 8, SRCARET R S s nr

don@&REN, §HQ IRANEY: 4042).aA1g ﬂ-&&étn (BK&Y) gt Phelarg Liys ben (HFRKN, SEQ ID

Phe @w”&eg“%%ﬂ’%ﬁi o 5. R LB R e
1OO@§K‘9WSéQ_I NEEGP1 M&sn (ﬁfﬁﬁ Pisdya(RIOL grsA kA (- KERINine,
2§EQvﬁéPem %&2 1 ;SO[Q@ v, ]ﬁr@f %’%rq{ Q)Fe@rablﬁ nmJ;r@ ErekeYa%B‘SQa ISSS%JRferably

Leu

Lys ,s\é,\r‘fx 2 ‘) OsaE g>rw§b1x More enefemhly ‘Amzlmgpmfé@blyd% anPBA; is
wheved, IF, BA,, E §r o) gr&rabgy F Emorgpreferab@rs Aﬁd nﬂ)@ﬁ)frtﬁ"@rélm/ Xf Yo one

nor e _pr.ef er abl nost, preferab K,
VvV, & Oélmem al @'F‘%FB‘F o1 e antigenic %ﬂ@f’é P%Prgﬁev Ehﬂpeﬁﬁ@f@e
preferably K; and AA3 is

[0021] In a ninth aspect, the invention is directed to a method for inducing an immune

30  response to an infectious agent or tumor antigen comprising administering to a subject a

complex of a heat shock protein and a hybrid antigen comprising at least one antigenic
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V, S, F, K A E or T, preferably F, nore preferably

S and nost preferably V. In one enbodinent, at |east
woer@409140he anti geni c domains conprises a T heP@PUS2004/010983

epitope. [0021] In a ninth aspect, the invention is

directed to a nethod for inducing an i nmune 30

response to an infectious agent or tunor antigen

co r|S|n istering to a.subj ex.of a . .

oo o b i Ok s o oty WORAR feGrerpogiprising o

| eagptptia¢hatndn-q@eaiently 8ind3o 2MEat SRR &R e 4 jsp0RANMREARBS

Fggﬂﬁ ogfé “{)hgr%gﬂ tﬁ]ef h%’g}lél iz enaagxglﬂx hgaI{t rs}%o%ﬂ?){otezflnnz%regg - oHa?I{ently bound,

non-agdwhdreintt lyasmmospttd@ lndcehe érbn@lmog Pl R @irg Lysa(RBRE; SEQ ID

epti i, I I e .
D L erdetiest MBI FLN SRty e
bou ﬁ’d‘n (RIGNY P Bredirg Lag Adnd BERKN,fEQEPNOd 803); Rik érrg (F§), Gln Leu

f 5 S u o S ASn
(1 oy LySBHﬁL Bl g{;@),'ﬁiﬂ RARKe @gég%N@Eg égCle 6@ Lys A
1002 ’P\'?Afg Lys/ &K ﬁ%mAAsﬁlﬁ@mh@lemngAéyrs‘ AA§nV(H;|ka;\er
SEQ fe@rm YOSk Xlre%ﬂﬁ)]ﬁ And 5 re@ra{ﬂ)lylvﬁ UAAHé rédlrhbly E,
Leu GI u Val Leu 8

Iy s TREHPT RR?)/ v %dgnm&geferﬁﬂy 5 Eﬂd %\a s XA% E sA4 Bt Ifﬁéef??rably F,
Wh e n@ird préirablyS #Ad most péferkbly B Amor@ rthd’foreg&ﬁ@hﬂ{ BhlIYs YQLK), Arg

V. P BEOGRERRLB AB Vi SS hT Aoy el g e ave

pr eflgs GWR}( KEQ&DNOQ\NBO) iS myit pfeferfed. I8, ond\emimdiriént, The complex

pr ef&cﬁr%arpsle%/ %h%ltufa tp/ Rk %{b%[i glflt%renasb lElY an imab 1(1%?%t 1 a/rifofélee Eftslgp{ybrid

1(5 RK)antwemIs 8k & helper C\fad)chdnl ar(qﬁiék/hnboﬁﬁ@nt BreNgbriDafiyenabmprises a

pr e%ﬁﬁ'ﬁﬁl‘g}%f aﬁ{ngenp fE Fsg aﬁ% 119 lea4t¥§e &‘;gﬁg: %]@gggo}n%%ﬁé\gn be a T helper

100
comgbitope cbrrmr qus‘énsr enbpdimerl whegmrtrhe topiptexgomprisegepisrality of hybrid
an DBIRst orfd of the Byihid AGre
g gﬁ‘%@ﬁg Ber t Oe ol op gycbtnl ; ggr?o co@ﬁsegxg%}aﬁéy 0]f §nt?gﬁxtul: g&‘ﬁla?ins In
hy bnethes g @cbmfn@ eﬁtbxs ipgpeg ofthe frvertion, the/hegf shaqkmr‘g@n isca hsp70.
domai ns, and at | east one of the antigenic domains can

20e gooB2hel ped tentk Bép%@ﬂﬁe inventiyrels dRABIANEH m@ﬂﬂbcDﬂ't ﬂiﬁﬁtﬁng an immune

wherein t s.a pluralit

ant FoRite® e HERol sl Ohpmova s P iR FGBHEeTAE 0 & subcct o
conpeomplesofa }mhtu;h@:k mtoyelmindamtybxgmmngendmaayhﬂﬂ antigdn consisting
anOtehsgr{t%aﬁg P]P a&i egg rorcx) aémﬁen d%énaﬁlgga}rbm%ﬁ%t Ne.d g r%fn:*ﬁcl)rglr&’igen, a
ten ﬂ)hldmg pgmm tltahmnrquéamtly bindd te adieat ok plrotcm, andragtepind linker
nggre ﬁ(%pg%:dﬁ% ﬁ%@ﬁeﬁlmﬁl and %l’?é%?rﬂi%% dtm% and thgr%tnl a?fé?st one peptide

risi

subjlisksr isgfronggpguigdhe B‘fe g ﬁ«é&aﬂFFBKD&E(Q B? U@elloﬁO)ahltt fag L}’S (FRK);
hy b!PhQA?%Ws 9&R (FI%I&NE SeYabinND:3062) 968 1G9RS (kfm\fjgphe Phe Arg Lys Asn

essenti a I’east one ant geni C domai n

i nf GRS o &P03) Phe ArefR), @%‘hLGUéYS KR, ﬁ@ Ie?Grﬁiil (RLE), Ala

t hatyroRr1eR YA eNLdRG 1 NOT0019; 18s ASRIKIPNREK R (RE BoPAARRD,-AA,-
3% pleeFlJlE!llng ?Vhlellre?nkﬂl isA, S, V,E, G, L, or K, preferably V, more preferably S, and most
preferably A ; AA, is K, V, or E, preferably E, more preferably V and most preferably K;

and AA;is V, S, F, K, A, E, or T, preferably F, more preferably S and most preferably V.
9



25 separating the antigenic domain and the binding
domai n, and wherein at |east one peptide Ilinker is

wo ec@aogmaehg Phe Phe Arg Lys (FFRK; SEQ | D NO 1PODYS20Pke10983
Arg Lys (FRK); Phe Arg Lys Asn (FRKN, SEQ I D NO
1002); Arg Lys Asn (RKN); Phe Phe Arg Lys Asn (FFRKN,
SEQ ID NGO 1003); Phe Arg (FR), dn Leu Lys (QLK), Gn

Leu
NG f%di'l (ﬂg[t%gox%@ r%ﬁiy{ftg Mrg(lér%) aﬁ&ﬁ%ml %AKVL
30 |3§&l§rh§0 lmép@upr@fmd and Pl Phg Ard/LysHFFRX; SEQ Iy N&;1000) is most

Rr efp%r'gzéﬁhy InVone %B&inﬁén,?ftﬁerc%&é g?nyﬁ‘ggs ﬁurahtﬁg yi)rg(g qk%lﬁgr\? In

and aRe eﬁP@@?lﬁ’tﬂt iﬁaqtone of e hebil dntigewts is®, T WelpeKepitApe. B a further

o  FouBnRLR| R SRS SR D, v
ﬁﬁlg?rﬁrgeqt{ﬁt & |0ng0 f they agtigepig dglygms( Ly 2 R)helpp;r@ﬂWs I( {Ri)yet another

and embaditys, tredonlpRit cérﬁiﬁél&s ap 1155@%' EF Fz)ﬁ@i gtiger Q le%st one 85 the hybrid

preferre and Phe Phe ?A

i s RO Srerdng ot oA enin a i @T@@n"bp@ment of this
conpspesethe Beapthioclaprotyt i0f hspydor i d anti gens. In  anot her
enbodi nent, at |east one of the hybr| d antigens is a T

oel pRp3EPI fnoag%lev&ﬁh ?sg%cltj rﬂ]iehxwenf?o qoRodi apn xhet%odﬁfgﬁh ﬁgucmlgﬁn

anti gen conprises Urallty of antigent ¢
yet IBmpngrespapse togpiafdstionracent at tumenstigorrenpfisingwelministering to a

ant k@i 4 1QrRt ﬂfbn’d%nt%ﬁ- cd?lﬁ)lngiﬁé a5t &Q gntlglellﬁc ﬁ&r{]gun otlycﬁet

anot her. enbodi nent [éx co
of HYsHPEE 2ot Phmer angjgen) %é?é%t ophkindjng qmlwmpndng a pepnde that

ant h@LaSale@IVBIAdS itdDhedt sﬁbdltrp?dtélﬁ Bén@it 188 dnd ?@tl@fz gpth% between,
referr d enbodi nt of this aspec heat

ého& ‘?S*iebeﬂ‘é‘i“ captong pepliderknkeryigyfrom gmang lfhﬁ PhnAw Iewél?ﬁ% SEQID
as gm LOOO)hEhd mem (FRI)j Bhe dicg Eat/Rd (Fma 51?3 modof moz), Atg Lys
I n ne.res nf ec Qus age
tundisn P TRE AR g (R, BeRipiy o) S afutfRl 6t Len
at Lm(@lLKo,r(En hyxbﬁluctqaﬂ), lAgﬂrys oanpsul (AKIVY; 8EQ B &6 100N Lys Asn
ant krgdl?ysraﬁkg orLA Eeglta%jo S Age tf‘ r t\yréo& L, orK,

ant t onhk $ng Eal
2%e pprpfgtgzbtyh\étmorﬂpmfel:abkyﬂ, aldtdxqst IhefBKElBIytAD [BAZI‘iEHI V,Sdi' G referably E,

ti
ey S RO PR I8 P U e aptran
fr oﬁpr&rpfﬂfgahi’hé amhreos‘\prgfet;ay@ Y- Fﬁmg t&E@egang,m LO00B) (QLK), Arg

]F_)g SIQ{MQKM{& AIEBQ Val e kﬂ%ﬁ %ﬁa I@@ i\é:(ﬁlf%e géﬁ?ed (aE%%sﬁhe Arg

SE XS Sll%b]:g NO}:bﬁ ) }ergos( ;prpf)erre@ Im omegprod_ly'snt( 18k komplex

ZSI\]IO nc;L se@alﬂ)hfrgﬂaf hyl%cﬁanlﬁge?ls Vﬁ'an&tﬁé{' e(rf)gﬁ{llnent %’t:'QaJt lc-))ne of the hybrid

. L
AAlanAﬁ@)s } FP{]"’éli’_ﬁE p}ﬂ@pe \’,\\%@n@pﬁ e odlmgnt,a(he lgybrig/antigen @mpirises a

or pura@ oDﬁrﬁi@aﬁ@&HrﬁfamV Inrmfﬁﬁhe? EgbsatRG, 3ét 1oast 83 R Shtigenic
pre%erabl or E, preferably E, nore

p r e1BPES I‘%//21 'eh?i??& e?ft%? IBP’ ‘étl%f\‘%fm anedm%ma the ggmplex gpmpgses a
. Hurality ofhybeitl ardtigefy; &tfle@ktaat ¥f the hybrid antigens comprising a plurality of

30 antigenic domains. In another embodiment of this aspect of the invention, a peptide linker

separates the antigenic domain and the binding domain.

10



nore preferably S and nost preferably V. Anong the
foregoing, @n Leu Lys (QK), Arg Lys (RK) and Al a
way®4vel493 eu (AKVL; SEQ I D NO 1001) are pref ep€BUS20841010983
Phe Phe Arg Lys (FFRK; SEQ ID NO 1000) is nost
preferred. In one enbodi nent, the conplex 25 conprises
a plurality of hybrl d antl gens. | n anot her enbodi nent,
eplk Qtzlt ?%eaacn)gl éerrnboe g.qhe 1&{]6% c?h gxﬁec%.d‘?o ﬁtsocp fgr inducing an
C ONPNMEEIeSRONSP tqnnahfﬁcmpu@égexa 1ot tugaemrmgdnwmpnsng zidmuastenng to a

gg:r:salfriﬁeét ﬁg@g%%g a ?l%%ﬁlérbr(i)c{]elnhgén Ir?s?stﬁ %.Jt %’S afl}‘; of at least one
e n‘g etigrgn lomaithel a@@ufpitleus agentpr iumiesangigenp bindihg tdmaif that non-
gg n%(#\{:ilselﬁtﬁ}; ﬂn&fs%? ?j lrl%F sﬂo@?ﬁ%tel d preﬂ'lﬂg hﬂéép géﬁa a@r%[thegﬁﬂ gemc

enic d
anotigragin @nittmjl?mﬁbm domaut mdsﬂla@pea’s leaﬁsfonq mtl<ileriwétm1$ Bem agjong Phe

pep I
bi n‘d“%lﬁg;d%@mm. e D5 B oDna D Looag .

[ 008ER TP NQ; 100%8) 4re v A EKABHhe Phtyarg Ly é‘ﬁ’f‘ (FFRENg SEQ ID
?l r &k ﬁfds)t PltleﬂAﬂgE(Fﬂanh{EHl LJy?@ISK) NGindku GRS, AIEERONS Eeu

O an_Jln C (0] n or unor rl si
Bty NG 805 Db e A Al RBR o R Ak encin
ant rxgae]:] AAas Aydh {VI g, @i, IogEJ’préfaﬁE? st mla@ ;eéf&elﬂy 8 adnll moafpreferably
at e . onmal n .0 a U
or it S Vbl bEROLG 4 R T e RS R RRE Aas i

cov |, 811, Ky ADE,nal T, prefemblydatoms ipeeddtalily ® tugd most prafirably V. Among the

de. |
P he e Ol dsn PRI AELD Rt SRTE v IRy E Bo
5 R it0g) ‘o omfector gl Po@he orec YA(EFRIS; S EQPRIO: 1§91 st preforred.

820 %Q?\E}bg’dfxg&@nge éaﬂgﬂggmme %@%ﬁg@oi‘%{]}%n Hng(e}fﬂﬁEL further

As n e PERROUL, aSE@t pi of i hyrdiantigdmi s aAr kplnerepitopad In arLo@@r

L T
( ﬁ(@x&gdg)wnt %&yﬁaﬁ&’ argf)Un ((ogpggcs aﬁiu?ah%@f a}t@éem'e @Hm%gs In yet anothe

AA m)nezilrnm af @e&é preof thqm%gcmc domngins i 3 ’T/leelps; epy\vOPeE Inggt SUI a
20r ﬁnh@[&rfb%ﬂl@&hﬁ/ thycoxﬂﬁéﬁco%ﬁfeﬁ b ghtaYityDr httd aBsdhs, at least one of

pref er abl E, preferably E, nore
pr ef @H‘é{‘b‘ll%an%%?ﬁ aomtngﬁmlélraélfya%ayﬂaemc 4PMPRA3 is Vv, S,
F, KL A E or T, preferably F, nore preferably S and

rms t[oqas]ef ehﬂhhyfteéﬁth Apon dhetiinentidnos dicpofed tp, a i@ thod fetireatg an
Cilalbqg?&l Xsr%eg %agle g&?%rﬂng é%%ﬁ%ﬁh%ﬁ%%w éKg %Ompfgg&ﬁlaeat shock
SEth@xmdmmd angigenoompying ag epss dne antls\elmr@n@mbxﬁ e iEaqtious agent
N of B S GOIRC]AE ik t@llﬁfg@ﬁlohstéfseﬁ’sfe of mgérﬁﬁmlaggﬁﬁam

urt I ment east one o
ant icopaprisings paptife that mcogzmn@l@ biads to g hegi ghask protein, and a peptide linker

embdl SRR een; aH@wH%QB hagd }@md ﬁﬁékn%ﬁ&@:@ &8 $hoBk P{loféfnaalré ﬁo)ﬁ-covalently
of antigenic domai ns. %de anot her enbod

| eadpurgrimd sthereiyent leatt P’gf'eﬁ‘ﬂ’ e dighei Ao amepzPin Bhf‘p%ﬁg LS (FFRK;
epi sepap Nd'1009}; Pt ikd 1.y@ (FRK); Phe Arg Lys Asn (FRKN, SEQ ID NO: 1002); Arg

30  Lys Asn (RKN); Phe Phe Arg Lys Asn (FFRKN, SEQ ID NO:1003); Phe Arg (FR), Gln
Leu Lys (QLK), Gln Leu Glu (QLE), Ala Lys Val Leu (AKVL; SEQ ID NO:1001); Lys
Asn (KN); Arg Lys (RK); or AA;-AA-AA;-leucine, wherein AA;is A, S, V, E, G, L, or K,
11



20 further enbodi nent, the conplex conprises a

plurality of hybrid antigens, at |east one of the
whgiaiogh4omt i gens conprising a plurality of antPQEOBIN04/010983

domains. [0025] In a thirteenth aspect, the invention

is directed to a nethod for treating an infectious

di sease or cancer conprising admnistering to a

subjpggdraily $OHIRE B Rfbly?s, fifthost BRRKPL OARL 2R

hybri d ant| en conprising ast “One anti genW?szkmMyE
dorré‘ioﬁe Rete Vi rﬁ“’é@%"?fdlﬁ%fera@éﬁs and26Asds Vi Yok, A, iogE preferably F,

gls f] (ﬁlfblrr]c’:}irﬁ’gra S"Ag% Jl?rlgsrt :_pgbffcﬁ&t])l VuﬁinhgﬁQﬁ)ﬁeﬁafngC&g‘i%u Lysa(QLK) Arg
non- 8%&%3 éﬂﬁ‘{}? Ligs Wejdep @Vﬁe&(f EN3eK 0ph) ereiraferrednand Rhe Phe Arg
pepLy@FRKN&®Y 1D NOGHOOO)Qﬁin)&@ BRteraf i WS LRI Rint e t]'{%%@xﬁ*;lgx

anti gen. and tg ﬁlh ghock protein are non-cova

bou ST PSR RMTRIFE PHRYREd prdigens. Brasotyeipmbadimeninaidgastione oF trhybrid
ano aglgEih;es Phacipergpitops. InElEﬁﬁothé‘tFebe@m%@ til@%%hd aﬂ%‘@ égrgpnses a

L Ph
y S pﬁggpﬁ)df anti gnlc M El aé«htger ’gdnaoc}_lygpt oL }?ait ppq:\q{[que agfiggnic
| D Pl@l@(l}(}@? T hﬁh@ epitope.( MRkt stlﬁlaﬁuﬂlﬂeﬁéﬂnﬂaﬁﬁaeﬁ@ch&);omﬁ}(‘coh%ses a

1§ UPI%K /o'f'l&fﬁnﬂ a{rélsg%ﬁ?%leas{s one&%\qjﬁ%’%ﬂ o cil}gpﬁgng plura}/ty of

wh eP‘éingMmaF@ B angmbytlimEnt of3hislaspectrofkhe 1ﬂ_v2bnt\m a peptide linker

200 @p%@é“&g’ ari?%ﬁé’&%@a%éng 1&%%?&11@%%%%% r ﬁl Apéefefrec%?nb\c?dlmgpt of this

pr ef er abl , and nost ef erabl

E, pPetel %%myeneon thedeat s ﬁbmteabisy hy78nd nost

preferably K; and AAB is V, S, F, K A E, or T,

pr efoee@bl yIn E,fourlﬁﬁﬁlﬁaspéoﬁfﬂﬁy ifRhifonTs @Rkt m&ﬁ&lf iod t?éalulyg an

%/ RKB'%%DP (81 gjseasigofgcg%% %H&P&\@Emstgé@ tqg %q@gct alm e& &F aheat shock
pr efreteinedd a hybaid l@h@eﬁ’hﬁe ]Adbgd arﬁlghycﬁ)nélﬁﬁggsserﬁﬁ@ J)f[at least one

NO
a’lﬁgg&}c do?na{ﬁoozé% %gecL us raéein ?r)yulg?r aﬂwP iaﬁo%:ﬁ?cr \@élh@e m|qut10us
an o@l?ﬁé?e oB n@e@ arboast onabmdh&adumaoﬁﬁat @bn-tdvalehdsltindd to a heat shock

ant f)rgt@ﬁlsanltd% p%ﬁfﬁe Eﬁ%p ?égarg{i) ttfl)JJ antl%emc re}ltamaapug&e §1nﬂlln5 F?I{l%}n and

enbodi nmen rises
20f  whrqiyatriast o@gmﬁﬂ@hnlqems melamomgwtemae AegieFFRIQSEQEID

|

o o LA S ETE TSt o s
conpPeREE e Phecdred ya 6spFEREN; $5Q B? NRyI9P3)dPlerr eR)sGIn Leu

at 138 Q@LKP Gﬁl 106 dih e ybAla ﬁ‘;y@%l'LQﬁ? ‘99@%{901% dﬁ@ 16(%1), Lys Asn

plu antlgenlc dofai ns. Fn an e
t hi @a 6&3% £ Het A irfvdend Aplsucing, 5hesein deb s eV, E, G, L, or K,

2sse fakisl$ Vi fGreardrs 5,Gin@ BRRIpR h '
RRsfekiEs Vi e@ rw ndl RiGE tﬁf}gﬂ#yk @é\?{lsﬁg\ngkﬁl%ﬁﬁblyE

| VB P BRBERY G oM 53 8 Tndp A0 ¢ Gomsprably ,

I ntrﬁ)ré pmfetﬁt@rﬁ dhd AP RéferablD & . IAMOBR te Wbte o‘f’ngdenQSéh eJs (B8, Arg

nmet.no or ous | Sease Oor cancer

conpt Forrge égfﬁ'% A V&?Ie"r‘ﬁrké&%% E]ggié e]@P I CRIRTT ek angk Phg Phe Arg

hedtys &ffmﬂg SEQIID IN&): 1008) 1 rrstipyderiod. antnb gﬁﬁodnh&ﬁe tta/daﬁiplix
oa”tcbﬁﬁﬂi‘se‘g‘ Qﬁ]lﬁ}aﬁttylo? gyb i aettil gtehsalhh Xno%er aastpect a?l%ast one of the hybrid

antigens is a T helper epitope. In yet another aspect, the hybrid antigen comprises a

plurality of antigenic domains. In yet another aspect, at least one of the antigenic domains
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antigenic domain of an infectious agent or tunor
antigen associated with the infectious disease or

W@ ame 91498t | east one bi ndi ng domai n t hat PCT/US2004/010983
non-coval ently binds to a heat shock protein, and a
peptide |inker separating the antigenic domain and the
bi ndi ng domain, and 20 wherein at | east one peptide

e P B B SR 0ER Do

SEth@nN@t 1edsDOR)of thathgbridymitigeds tonfRNy 2 pRkdityRifentegic Hysains. In

R S Phe FR), @ n Leu
Ly g ]%E‘f I'%l\le‘rrtlgocli:‘ ant th eag' %é%grotel&lls a 'é({ VaI Leu ( AKVL;
SEQ I D NO 1001); Lys /—\Sﬂ (h
AAl [ORAZ - AABa f&g@,aﬁ@ct thia gwgmqn mAhrecptgd LAa ngt oxyfor Ereat@,g ap infectious

D dfseaedr QJn@ér%BMSYng\édm{ﬁ%eﬁnE foef s%BJ@Q |a€/lea§t oxf'é %%ﬁ@a%gen
preferably A ; V, referab E, .nbre

pr &Oewpgﬁpg/at\lpagwae @fﬁlgfnlc‘p&#@fagyoj Bn ipfqg? ioug ﬁynmstmingr agtlgeg associated
F, ¥Gth e 1n§act1&fs dibeasPb2b IR B Iblhding dotidih @onﬁfrﬁfng ﬁ@gslthde Bafitl-

rmst pref [ the ore |n
alengy m%ig?sa beﬁ»%@ﬂ%ﬁgo% 4nq 3/pep ﬂ%&rdhﬁ‘(%?é\?tms%%wheem at
I\IO lezﬂso&ib)pelﬁfde ligtee fseronethong PE: MhesrPhes (RFRK; $BG I RBRIKN0); Phe

P heh P B a0 kb TRk AT’ Booh st Xon TRk pne
ant Figens Ly Ansnaﬂmmrsmmo 10680; Hhe As¢ (RBESI0 et hes (QLK), Gln

hy bﬁeuq_“rlu ?(Eﬁé) g&g iPl §al%teu ]9 egﬁg(fﬁj IIIS RGo1 )’:OIBILSJ %/’-&312 I(l?@,o %?gelfys

aspect, en conprises a
ant GR@mernéarm& leycineywhergimdAhisrA, 8s Y5 1G, Lagr K, geeftrabyn¥, more

Of 2 O more preicra
perreesBis SO0k e %ﬁﬁ“‘*fg PPty B, more prefratly v
13as pdmost meferadlifst end AoripVi S&sKeAdl: lS’F &l nrqfsralﬂf Fﬁyw paferably S

ant A e préﬁrall)l? s tAnQﬁg tRfforbin Ny B el L@B(QLQ@ n&rg Lys (RK) and Ala
rising urality of antigenic donmaln

P ot ok B ABE: B D NCRPORLAR Dis Wi ] b Gy AeeLyg (FERK; SEQ

hS PIEONO (10603 Td mdstprafefréd. ti 6t cafid@iGlent, thB Corhpgles@dtnpAdes h@lurahty of
directed to a nmethod for treati E?Wng’"é{Af ecti ous

di sBREd apfjeensy franetherasech & Ipst o aﬂﬁge{l%ls aT helpef epitope.
26 UbIn6t andther 26551, the Rgbridyabtides caﬂlbrisgﬁ\plulﬁﬁtmaf anﬁgé’ﬁj}: dimains. In still

| eas ne antigenic d in of an infe

t Ui B A88 567 S R HEPS oS 5y SRRl d gl

o r a&ﬂﬂﬁﬁfspecﬂ tlialcnxdple:gcdiﬁmiaesra phoatipy d)ﬁ‘iybkgl autipeptat Best bieadf the

ent rotei

pe Bleybag ali%igﬁlw P%l?IﬁSél}gea pélg% V% 8P an?%en ie cfc)> amg ) oncf' en‘llfo%lmenirjl of this

oneaspepbf theinvdntitee p pérsidé tder sepoatgs ﬁhmt@hec dkmguﬂ_eylé the binding

{F KamSEQ ID NO 1000); Phe 10 Arg Lys (FRK); Phe Arg
n"(FRKN, SEQ ID NO 1002); Arg Lys Asn (RKN) ;

Phe Phe Arg Lys Asn (FFRKN, SEQ | D NO 1003 Phe Arg

( FF@OO28¢| n IEé §ix e91§h )the lgft‘ﬁltIOrL]é dirgeted tq @E}lod iRy geatly%an

Val 1n¥e@ﬁ’ou@ ﬁi@é'se oromider @Mlﬂ@%ﬁmstéﬂr% 16\8 BubfekiN) leadofle hy¥pid

( R %g,tlg &, thg Ihyl}{ld aﬂ?@f] é?rﬁﬁflijgl %seen%m@é)f at least’l_}ﬁéL antlgel{_}c doSman\1/ of an

infectious agent or tumor antigen associated with an infectious disease or cancer, a binding

30  domain that non-covalently binds to a heat shock protein, and a peptide linker separating the

antigenic domain and the binding domain, and wherein at least one peptide linker is from

13



preferably S, and nost preferably A; AA2 is K V, or

E, preferably E, nore preferably V 15 and nost
woe@iprabdy K, and AAB3 is V, S, F, K A E, orpd1/US2004/010983

preferably F, nore preferably S and nost preferably

V. Anong the foregoing, G n Leu Lys (QK), Arg Lys

(RK) and Ala Lys Val Leu (AKVL; SEQ ID NO 1001) are

< W PedPereys (G SRR e frcd e%&fﬁe"&%’m Asm

COMFREN SSEXQ 11} NOal002)y Aef Lys b (RN Bhd B ASg LysWABERIEN, SEQ ID

el b 003 PhE B R B R G B B PR S P vy Lo

ant (4ENLcSEQID NOs 0l )pLysrAsh (KN), akg Byst(RyE Rt AAd-AIZiS&IA_[;ﬁQ ledci’he
st ' lehereﬂL Ml 1& ge% Va%pgcﬁ or re era?lﬁ %r‘}z%felopri}"eér?bqy gh glflﬁg)gtl p%eferably

domai ns
asp é\c,tAA;tlh E, Hmﬂﬁl mfemblyfir m@wspréerplblyx Vaid tpstpfefdrabily Kdand AA; is

ant '\/99“15 K, %t | o@qsﬁreﬁﬁgly%f mMé refgéféﬁ § gndamtgslt gr%fé?ably V. Among the

conprisi'ng a plural ILé% enic
enb &IpSPEIS GbrfLetl hyss(Q ,p@r@tLya)fRK lsed AlnlenValdren (éKMép‘iEQiED

l o S TCICITe
2%”'3;? LGP %ﬁ% d. Qﬂlﬂﬁ@h&ﬁfgﬂy ‘é@ﬁ @Eeﬁﬁ I\Fdﬂiﬂoo‘@} {g%oggp forrod,

In a sixteenth aspect he I nventio

05 & precmbadimpntef ?ﬁé’l"}?&?& CPYPTisET BRipTalY oﬁwbnfi Atigens: éwother
di semB&liMént GAREE bnelsd ﬂﬁ ﬁid’@hé’&ﬁmsm 'lsﬂe@gfef ﬂ'ﬁloﬁeo Iﬁ‘yet another

subjet at | rid i the h

it PR PaDbr MLt § Pore ot PRl Gsine. In st vt
ant kel embkalfdng adkas@bne of it aftigefit! Goﬁzgﬁﬂi a "Dhelbéﬂ'épﬂope In another
antl iated with. an infect seas

c:ancerOdlmenoodf{;eoic Omﬁgﬁﬁora%}srﬁlaﬂ’hfrﬁléq ﬁgﬁm& Wléf‘}gn"l% ?Stkﬁ’f‘?]ﬁ@he hybrid
160 antipenstcosipogke qaplm'ahrynfanag@hmdopmmtl de |inker
separating the antigenic domain and the binding

dompiony] anth Waemekn
fr gl’ﬁnj 2 WO 2a004/ 091}2‘,8%6& %ﬁvéﬁﬂ&] R @géoc'teg go é%@?}g% frdrﬁ among Phe

bho e arals (TRKRREQ RN ORGP ABORS (W@ lmeg\rgigs Asn (FRN,
( FREXQ 1Bh:AbGh) Béér‘é I.lg§ﬁlsn (@Wpﬁhe SO ERRRN, ﬁQgD

Lo ThhEPhY dce (PR Clickeh LIZ%(QVLLIS)SGI(I(EEK?IH T e&mw Deu

225 QA BEK VA SEQIENYaAbobeLys AsARHD; ASEQs mq\ll@ AADAA)-A A¥éicine,
V\:thN ?r%g]&@r ?‘é Lé/eﬁ, éﬁl}(@ Ek I%Qerﬁﬁ% mgre Pﬁ ! ngytﬂﬂg mgst preferably

ITD r A WﬁQfleKa‘W dy Eﬁ;reiﬁﬂ'ablly Iﬂ)&bre@fﬁérﬂﬂy’imayd mést prefofeblyi 18; dfid AA; is

o e ePabIS AR RArP ey & e e Rant o BB v

preferabl y F, rmre preferabl y S and most preferably V.
AmoF930Ihe Infaseighiseriyaspet, thelimventigng's diggetey to amrl@m@y@empmlypepnde

28nd e 2 }6?41 V4 '
e B0 B PSR By i

is Akt 16@18@911@ P?Ié‘ée linkgr there ﬁ@e@md@mrh% fest opgrepHdsripkends from
C 0 mﬁb@%e 2nhdPhH TRk (ftPRKO@Eb)Ib N(ﬁl@ﬁ} PRERS Ly (FRAOOPHRrg Lys Asn

d| ment , at Ieast one b idantigens is a T
heI &Ep&Pé\Iol HO?S)e%rg 6 QRKN), Phe Phe Arg Lys Asn (FFRKN, SEQ ID

NO:1003); Phe Arg (FR), GIn Leu Lys (QLK), Gln Leu Glu (QLE), Ala Lys Val Leu
30 (AKVL; SEQ ID NO:1001); Lys Asn (KN); Arg Lys (RK); or AA;-AA;-AA;-leucine,
wherein AA;is A, S, V, E, G, L, or K, preferably V, more preferably S, and most preferably
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enbodi nent, the hybrid antigen conprises a plurality
of antigenic domains. In still yet another

weredvadpent , at | east one of the antigeni c donedCTES1084/610983
T hel per epitope. In another enbodinent, the conpl ex
conprises a plurality of hybrid antigens, at |east one
of the hybrid 15 antigens conprising a plurality of
ant iAge
e s e S A
Ar g o pst-FFPRE; ordEerefembliyd, mmareferpﬂe SAn@vasrefeFﬂl@)V Riveng the
Ar g by goi)s Gid FRENs (QFS
(RK g)ﬁfi Phe ArI§| (?_%%g% fu sza A1 5 E%N%A%i% FQID
bhe N4 Fa8; et end PheBe (aa ey (FER: SBQIDAIQ: IQQ@E)most preferred.
Ala Lys Val Leu 20 (AKVL; SEQ ID NO 1001); Lys Asn
(SKN) QO3A} Iy alnnsteeRK hspedy thdiByenAdiis Aﬁ&téd&@@p&ﬁmclewﬂ% reﬁdoﬂmg any of

ore ftllle% id a?;ggeﬂasl ﬁrgthﬁ%%g{emﬁ?mp cff%rgf i;coni tgu o?rga aﬁpec{/ or
E, preferably E., nore preferably V and nost preferably
K: 432]lns t}vgntlety aspget, the inentian isgiregyed 19 a mythefl of infhdoingfan immune
oI @espérRf Rr=a bﬂﬂcﬁ&sﬂﬁé@ad@%ﬁéané& @&ﬁﬁrﬁ*ﬁ%)ﬁdr}ﬂms[egggg]a s{ﬂﬁed?g
elghteen spect he invention is directe

iﬁo Ylaléd angigen COMpHSiRg angnigepic dpmpin pfangafectious
1ant Iamnbﬂuld&fmhgbﬁ assaéxatlacﬁ@ﬂi thOEecHARis8RO 6Kcafe Bk shock protein
b'”%@@ﬁg omain .and Ieahst one peptide Li nker there

bet a1 49d A penf %&W ° BEpesndion guneg Phy RhefArg fys (FFRK;
anmo 8HQRDNTh@OAPHe AyrsLys Iﬁﬁﬁﬁ PIREGs LB N (FRQNQSEQ BYSOAL@2); Arg

ﬁ ; &FB@ “‘R@W %@Yé &0 Q?EE@EE@%*PF 002)@1@ Gln

I\IO LilODSBi)(QLKDL@M\LQJ GRRRLEXHR Ilye Walla (ARVK) SEmmemon Lys

1 ygA&&épE&é’ ﬁy&kﬁéﬁt;c{g%%z-ﬂ quKVngr% Ilglgté 3@ , G L,orkK,

whe pesferbaY, mheye prefe@bINg, afd mast preferably A<, Afy ieKeWadylBy pidferably E,

nmor anua Tn f y 1

2005759 1%%@@(\%/ lE’;Jsz" %%/f TRbES Jnﬁ&%;[ﬁ%, FéﬂK%{}@\’/f’ "GPy By

pr efereatisrably Sepd mog prefessblibY yAmpong il forsgeing Gt esudlys (QIKK), Arg

and LMM) %nd Nia L§s VR Lelf (ARVL %E@ No:186 1%1% ?é?ér)/ed and BRE Bhe Arg

2Breferab and_nost preferab
or é@j%‘ﬁﬁﬁﬁ TR N 1009 li@ﬁkyfefelﬁﬁ‘b Lys (RK) and Al a Lys

Val Leu (AKVL; SEQ ID NGO 1001) are preferred, and Phe

Ph e [088Y Lym a(tﬁErRK;ﬁrsB&ﬁbck Ehel\l@ciﬁkﬁm dikeBted @ Sdethiod ef iaddchd an

dl " ecrff r%rff‘sgon c o ) er;] acc lse %g%ig%% ?ﬁ‘&ér&ﬁ%n%rfums{eﬂgg to a subject a
hy bmlyhuahbm@@n@dlmg athhlmdaiﬁlmea remtitonalthbbve; &td,a pBaaEbtide

t hi t n t tiet S t .

Exfiﬂ%%ﬁ ?%F] §1J|8<§ t@glc e Q?érg embtoiiﬁma%e e enc Eeg%nzgelgor?k protein

2ﬁrrm§ﬁélsp7r0esponse to an infectious disease or cancer
conprising adm nistering to a subject a

pol poosglie d‘) ity 6111 9FHO BfoRdehetioRYd s ts e HHBntHRMBE Inflchidhs Aease

antlnqem c donmi.n of an infectious
arftigen may be derived from an infectious agent such as a bacterium, virus, protozoan,

mycoplasma, fungus, yeast, parasite, or prion, by way of non-limiting example. A cancer or
tumor antigen associated with cancer may be derived from a sarcoma, a lymphoma, a

30 leukemia, or a carcinoma, a melanoma, carcinoma of the breast, carcinoma of the prostate,
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10 agent or tunor antigen associated with the

i nfectious di sease or cancer, a heat shock protein
wheodiopgozionai n, and a peptide |inker there beP@EER2004/010983

from anong Phe Phe Arg Lys (FFRK; SEQ I D NG 1000);

Phe Arg Lys (FRK); Phe Arg Lys Asn (FRKN, SEQ I D NO

1002); Arg Lys Asn (RKN); Phe Phe Arg Lys Asn ( FFRKN,

SEQ A RNRABOR. RS finl (R SRyt e

LyS gligblagtoms, WSFOM@IaLWWE(yH{)wn-hmﬂM@aMES A’Pﬁb—dn&gmlcr&mam of
whergi: - A8 r

TOr e 1ﬁe SaHos nt ?a§cerg0n|3§15?s§‘nr a geefr? g%f%‘ed RQ&%%%& té/deﬁh the

V, adn Eloupﬁléqa@rcamnyor Entigemnspch ﬂmt afleatiah bg‘/an\rmamde TeEmnse to the

%] efa%flgegloy théanf@c’ﬁguﬁé@nt msca}éze %nggn répecfo\yebﬁls RnTror ating the
preferably nmor e _pr ef ferab nmost pre?eraéiy

V. A&?ﬁ?ﬁ@mt% ipfsptioyoiliprgse %Fiﬁlc"éeu Lys ( QK), Arg Lys

(RK) and Ala Lys Val Leu (AKVL; SEQ ID NO 1001) are

pr ef[e03sgd, Tandpflitetiddieidy @ioridAnlsyrss (FFERKS 118&5xd debviMidnal

 onabpheidiRrabAC hE o, HEPRRH 1) 208 T b Al g e

an 1|8;T2ﬁ061;@nd emabms éO/BQB A0, filaf Ssptemberd 601092 ati¢hres ofchivhare
[0 ect a

%gngﬁﬁ g%?ﬁl 1N nh%"orr%%%ntlgen as nenti oned
above, and a polynucleotlde encodi ng a heat shock
protein. In a preferred enbodi nent, the encoded heat
shock protein 25 is a hsp70. [0034] In any or all of
t he BHIBF ®@ESORINON GISTIEE DRAMINGhe i nvention, the

i nfecti ous di sease antigen may be derived from an

i nf et66§6 us P?ggl?éqlt shlﬁﬁig Hle ?e§ E opgﬁﬁn%f &lﬂﬂéngg Et[u'lj}ﬁm Wthh unmumzatlon
prot'ozoan mycopl asna, yeast, parasit or

pr i owing Byysrighantigen on Ppmnlqﬁ Otf B ng)rlé%atrrgﬁn @ith pheag ﬁl@ék pigfein was
I5U NQerfaritfel, %ﬂbv@%%@&h a;y@ Gty lshaqafge %h HR¥nd? %xpgv.;esrsﬂné’ 8 antigen.

froma sarcoma, a |ynphoma,  a 30 | eukem a, or
carci noma, a nelanoma, carcinoma of the breast,
carcinoma of the prostate, 15 WO 2004/091493
PCT/USZOO4/010983 ovarlan carci noma, carcinoma of the

! ' D) aIVINRPNOf t he | ung,

glloblastona or astrocytona by way of non-limting

exanpd®s. TFoepudptsésd?Olafity@OHRErDLOR, andiibt b {vaE bil IRME LG @R detailed
ntigen derived from or

or cancer., co n
ass CEFHPE 1 ﬁg’g‘rﬁle W?tﬂ‘?fﬁ’ﬁ‘é‘ﬁ‘f‘gﬁ‘lﬁiecﬁ‘?@ease or tunor
wlti(genybrﬂuﬁhgehhat i nduction of an inmmune response to
t he ant n t he, i nfecti ous agent or cancer
ant#ﬂgﬁm”%g & ?P%é? is useful for treating the
cor«egpmﬂﬂmngamnheﬁmumus di sease or cancer. [0035]
This application clainms priority under 35 U. S.C
119(e) . QiPhRYdeRd Onal applications serial no.

60/ 462,409, Ti1ted April 11, 2003; serial no.
60/ 463, 746 fil g
[0038] 'A hybri antlgen accordmg to the invention comprises at least one antigenic

25  (immunogenic) domain, at least one heat shock protein-binding domain, and a peptide

linker between at least two of these domains, wherein the peptide linker is among
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18, 2003; and serial no. 60/503,417, filed Septenber
16, 2003, all three of which are 10 i ncorporated
wheoogiopi4hy reference in their entireties. BRI BEFI/US2004/010983
DESCRI PTI ON OF THE DRAW NG [0036] Figure 1 shows the
results of a tunor challenge study in which
i mruni zation wusing a hybrid antigen or conplex of a
hybri d aptd menr otein was 15 _
p)érfor med, fol I%\L\/\%gl:seven dﬁa{}g@io%r by chal l enge with
a tunor Bigsedys §8¥he antigen. DETAI LED DESCRI PTI ON
- OF THE | PAEAE I GINAGO@REN, EQQH@N’OP@@E? of clarity of
descrlptlo nd not by way of limtation, the
det ai | ed A &fes IS d|V|ded|ntothefoIIOW|ng
ssubsect|mleA9gLys)A§amm@EQ|1@mw(ml) heat shock
pr ot ei ns; iii) methods of adm nistration.
Hybri d e‘g‘éﬁF ) 0038] A hybrid antigen, according to
t he inveﬁmllmLy@(lmrﬁ),ses at | east one antigenic 25
(irmunogg HO@#& at | east one heat shock
protein in, and a peptide |inker between
at | eastAla\ms ‘@ﬁl Itehé,SKVHoﬁm msNowhenei n t he peptide

loi nker 16 WD 2004/ 091493 PCT/ US2004/ 010983
Bhe Phe %%E;E/@N(’FFRK SEQ | D NO 1000), Phe Arg Lys
( FRK) ; gLAﬁgUstr Asn (FRKN, SEQ ID NO 1002): Arg

Pfy
Lys Asn AEKN)\Q AR E’Jﬂ?mg) %e@ %yéA@r{/ %é%orK Egelfay\f more

NO 1003);  Phe Af
G u (QLByreleably Sy 3nd mpst prefe@blyAwmz iKY | -DEN@et0BIY)E, mofk)

Lys Asn ]‘r&%&iﬁ)ly&‘r dhd Iiﬁ6§t \;{r%)abléﬁr rﬁ&u& W SA'?*slfil RY¢ lop?,\?referably F,

erein AA, IS L, K, prerera
Rore  priBfe P@fﬁfﬁwysg a‘%ﬁlﬁ’éoshﬁféfﬁfab‘Véﬁ‘ er ably A; AA2 is K
V, or E, preferably E, nore
[0039] Among the foregoing, Gln Leu Lys (QLK), Arg Lys (RK) and Ala Lys Val Leu

(AKVL; SEQ ID NO:1001) are preferred, and Phe Phe Arg Lys (FFRK; SEQ ID NO:1000)

is most preferred.

[0040] Thus, the hybrid antigen serves at least two functions, namely (i) it contains an

20  cpitope capable of inducing the desired immune response; and (ii) it is capable of physically
binding to a heat shock protein. As will be noted below, such binding may occur in vivo
such that administration of the hybrid antigen alone will induce the desired immune

response and provide the desired therapeutic effect.

[0041] The term "antigen" as used herein, refers to a compound which may be
25 composed of amino acids, carbohydrates, nucleic acids or lipids individually or in any

combination.

[0042] The term "hybrid antigen," as used herein, refers to a compound which binds to
one or more heat shock proteins and which is representative of the immunogen toward
which an immune response is desirably directed. For example, where the immunogen is an

30  influenza virus, the hybrid antigen may comprise a peptide fragment of the matrix protein of
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preferably V and nost preferably K and AA3 is V, S,

F, K, A E or T, preferably F, 15 nore preferably S
waep@4oesb3 preferably V. [0039] Anong the foregPCTyS206/610983

Leu Lys (QLK), Arg Lys (RK) and Al a Lys Val Leu

(AKVL; SEQ ID NO 1001) are preferred, and Phe Phe Arg

Lys (FFRK; SEQ ID NOlOOO) is nost preferred. [0040]

Th hyb t t t ot .
T ey R BRI a8 g o et o,
Cap afftceedatl, ipatlogeh,og cddi]ﬁmd& glieteof] tawards Maich es pmnmﬁ res@ﬁtd;e is to be
i ca cal | I ndi ea
(i %]kcﬁed %ereaﬁﬁc%hsy%ng Frrt%%xy Comprise )‘/1@8‘%011 ot i 1rnm5n0ﬁan ﬂwh can

shoCKk™ pr’ ot ow, such
may poeckerthe desmd\mpoxsmmd whichtbirgld i ane ot mext heat stoick plhelns In
yb t
7t Bl R PRl b HEGo ol ARELY R rune
[ 00zegponThie awemmlaraime«?sg erpathageny glelddlhemoiﬂd\es oblgingd @om MEC
%h&{%d R Rfie frad it ARt 36ILIS those obtained
:TEB#E% nucl %I %&gcﬁggngr g‘ftpl 2};}}) ndfsw duat 0§)e 0ortame
| n ﬁﬁv t“’éQTrPBlllSnat ion. [0042] The term "hybrid antigen,
as used herein, refers to a conpound which binds to
one [@#3]or Whhe&% ifvBiol may bé @ipl’i&i taagh t\ﬁ% dfimiSnogen, immunogens of
Bepr esentativ

P r e ate g e BBl oprS B e aocistcd wit
V\/n ek @edplustid dmmagﬁnﬁlng;btmnotmﬁuuemfol alseraaaa, W ilympthomt,lsdeukemia, or a

o D FnSinGL LR R OO S o B DR % LR BB sa R lro b Bine

t h e pronthtemzal ogicingma, cAsingwe df theeasvin, coloh ear¢ingma, carcinoma of the
g %Qla t(?rﬁ‘a h’t&ga tR. Ea&tl%%h@ﬁhélﬁa 4 Lfln’s useful in h brid
[ nf ec pat fogen, or conponent theredf, towar
I9hi enigaws qf mmméem awpniian may e fondy by wey ¢fajop-Epnitingjergrande; i in

t he ppyRidod)1 841 '(W@l%gﬁr héﬁﬁ)rﬁem&tﬂ B eRfentdflits entirety. Further,
i mmunogen which can provoke the desired response and

whi EWAHPRAPS DT SRRTessPr 8P Brofitss Sudtis ©R3: OF eicegens proflypissuch as ras

par tﬂa? Whs@provil By bAD LABERY t6 belRERhdRoing kd¥Be AvhibEl anti gen
is selected to elicit an i nmune response to a

B p RSl B8, RO b5 o BERL P s
20r odisetss ,anchasdsudln meg be Dbitepmovins.raomhn, aycoficsse, fungus, yeast,

obt aj n fr.

oy @éasgtgbcir Pé&é{“ %P%%& tllodé ﬁ%tfb_[y %ﬂgﬁ% hn\(%l).? tﬁenr%mlugéﬁg Lmafﬁe a

10 peman papillama IVImSéﬁree below) éhQrPF@S’Gu%@SlD%SI hamevslwlmhor herpes zoster,

der 'a}l&lqavifrﬂs%mh a9 'imrﬂzﬁﬁ%rﬁ‘h&ﬁﬁ&&c %H@SSIS(Q%' @ﬁe@gtlﬁenvhbs al@mﬂuenza

neopl astic di sease, Inc ng but not Timted

sar ¢Bim? TWOIVWﬁpWWm%SYP‘é’GR‘éWJ% cytgnegglovisys eqeﬁms ﬁﬁﬁeplasma

2k N ‘Bﬁé'utﬂogzwz @rbacté’ﬂumf AR RIR SR oh aCSRHB cSkust BepRicbRRd,

carci nona of
Enterococcus, Clostrzdzum Escherichia, Klebsiella, Vibrio, Mycobacterium, amoeba, a

malarial parasite, Trypanosoma cruzi, etc.

[0045] Immunogens may be obtained by isolation directly from a neoplasm, an infected
cell, a specimen from an infected subject, a cell culture, or an organism culture, or may be
30  synthesized by chemical or recombinant techniques. By way of non-limiting examples,

suitable antigenic peptides, particularly for use in a hybrid antigen, for use against viruses,
18



prostate, ovarian carcinom, carcinoma of the cervix,

col on carci noma, carcinoma of the |lung, glioblastoms,
w@sdamoembdma, etc. Sel ections of nel anonma ant i BENES2004/010983

useful in hybrid 15 antigens of the present invention

may be found, by way of non-limting exanple, in

PCT/ USGL/ 12449 (W0O 178655), incorporated herein by

r eLE% 621%[%54 tglg glt()ercang rs%%;é{i C})a/'guarrc n tﬁro%rﬁb{ﬁqgrtgsegu%ﬁceg for MHC class I

oncogteiaed pespnduqmspes vattaigisg HhA binding sajusrccesmudvan:st 1o bmiited to

ant ns, ding to the invention. [0044]

A L T

he i munogen nmay be

as s Sea(btwMedK el azira il BeLtvdlis) XazKaadV dé awe(SEQID, NQ:2), for
such, be a bacterium virus, protozoan,

nycopl asfma, fungus, yeast, parasite, or prion. For
exaﬁfmné’lru%’at not by way of limtation, the inmunogen

nmay sQfGl?Per&l mmd ﬂ’r@@u M4 (95 ﬁﬁﬁg 3b)el ow), a her pes

virus such as pes SI | ex or CEES zoster,

r et §?fﬁ1VlY§1 §1&}c°ﬁn§§> Gy h Wﬁ:ﬁfﬁﬁ%éﬁ‘ﬁ OENeY2Xi rus 1 or
2, ayhepatal TirsasMiPhé!Sla TARCISELY L(SEQ aD NO:3HS, a

églt g‘%l : l@%f‘iﬁépbg'yeagi%ﬁ%s&%mm g‘@ma 25 pneunoni ae,

a band @mi FerGof AshlGly garRie 1S3EPO M2 NCe3 5);St aphy| ococcus,

Eg(r:ﬁgb?ucﬁﬁ'%iy KiPe §|b r %\tqfé\#gpl %@gglag{n erium

ano&halyrd/al palvVal $eaThyfer dilice, (SEQ)PDMS?OH& cruzi, etc.

[Ooigﬁ% ?furpgugo]ggf}m ?_( ﬁee(égan y i sol ation

rom a-'neop cell, a
lépeﬂbffmrSeﬂrﬂ’berfdmaWQ@tled (sﬁmm@e&o 39:), cel | cult ure, or

an %%g{}'cﬁﬁfh é"h{rh@b?Alaq,%uW% nﬁ@oigjﬂ hesi Zed by

che or reco nant tec ues

nonQys FnGlagewlegrhsh S, Asp vt éﬁﬂ%%ﬂ@l‘@gm C pept i des,

par sLcAl, Ak Yinf @ AYSEed I REOMBINE 48Nt i gen, for use
agai ns‘%gpwylr‘usessl % 5 gg% 091493 PCT/ US2004/ 010983

bac Gt Sl Gela eVl ﬁb@G]é‘&]ﬁ EEQIRNYMd by searching

2bhr Qupder AR Gy GI9 RueAGa Sy fror (IMddrckeas); |  restricted
pepti de epltopes cont aini n HLA bmd‘gpg sequences such

Do B S oen FRPAS QT Oy T ASEQ I NCASD: nelt o

SequensS« 3sn Glu Asn Met Asp Ala Met (SEQ ID NO:46);
L eu I BRI P an el Lo
Pr o LSeTyrAGln AbinValf¥lp Thr Tyr 8al (SHQEI(SEER); D NO 31); Ser
£ AR R (50 1P
| D R GB)Ser Thr Gy gsiPLan I@ GEQIR Nx60)d y Val Tyr Met (SEQ
I' D NG B¢HGin Tle Leu Ala Tle Tyr Ala (SEQ ID NO:51);
Ile Tyr Ala Thr Val Ala Gly Ser Leu (SEQ ID NO:52);
Gly Ile Leu Gly Phe Val Phe Thr Leu (SEQ ID NO:53);
30 Ile Leu Gly Phe Val Phe Thr Leu Thr Val (SEQ ID NO:54);
Ile Leu Arg Gly Ser Val Ala His Lys (SEQ ID NO:55);
Glu Asp Leu Arg Val Leu Ser Phe Ile (SEQ ID NO:56);
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Phe G n Pro An Asn Gy @n Phe Ile (SEQ I D NO 35);

lle Au dy Ay Trp Thr Ay Met Ile (SEQ I D NO 36);
wabeo4/09r93/al Ser Val Ser Thr Ser Thr Leu (SEQ POX/US2004/010983

NO 37); Phe Au Ala Asn Gy Asn Leu Ile (SEQID

NG 38); 15 Ile Tyr Ser Thr Val Ala Ser Ser Leu (SEQ ID

NG 39); Thr Tyr @ n Arg Thr Arg Ala Leu Val (SEQ ID

NG 1t AgkSerls TR o AR ICIGIEINGED Ve (S0 D>
% 8&)Arg Gyt TiplAla B frgAlhaAtd SECaID XBDY8YXA u :_leﬁ (T SFQ( ISEE)Q

I D ﬁb‘?m{&y cliftro BETASR AR YE I RBBETT Tt (U ( SEQ

I B R@AE)P_IO GNSAESHSQTPIMM I@uuSREQADNED: G%DGAInaI\/eNFt l\/l(e tSEQ
%SE%% %@B‘E%Agl’%ﬁaﬁ‘%ﬁ éé @ﬁl%sn g)a'l )n Ay Thr Tyr Val

( SEGsp ProNa! Ughsp &5 Lppydyriyen (VEQ IBNO:82 Gy Thr Ser Thr

LeUSQ% eﬁ‘]'lgr)e’Ser ﬁn@hé;(%@NgE@AIGayl IAZnT;reuAII |ae

(SEO |
(SE%’IIIEOPQI@BBE)GIY Ley Iélsﬁ}/‘rl’bé‘d @ERHAP NRifDal a Ay Ser Leu

(SE@nl A Thrvﬁalnlﬂe@ e mShw:d3pe Val Phe Thr Leu
%r%% ? Leu Ay Pheb}VaI Phe Thr Leu Thr

11 P A saps Lys bbb acn SH0 B YOS val Al 5 b o
Lys PSR DINDsDEe AldT v GRS Dy vl (AI@ID/RD:dzgu Ser Phe

3 eF@S&A?%‘f%g ég I\e%? é%&ﬁég\?&g?)g Tyr Trp Ala lle
( SE@14 1o Vet K514)Gly SarPhéPhe Phgr(SEQEDAIGA6N)] e Arg Thr Arg
( Secr D K B Ty Xplveple e cRRAONGTR G A3 Lol
16 SEChd IuNRD Sﬁ)Asp PhoPly Pér $pr Viak (FHQIDASQ:7Aa Val Tyr Leu .
(S50 B i ER I ESPfr 0 Lot T 0
( SEQIY BruN@er B®)Thr Val Trp Leu Ser Val (SEQ ID NO:73);
Asp Leu Met Gly Tyr Ile Pro Leu Val (SEQ ID NO:74);
Leu Met Gly Tyr Ile Pro Leu Val Gly Ala (SEQ ID NO:75);
20  Ala Ser Arg Cys Trp Val Ala Met (SEQ ID NO:76);
Lys Leu Val Ala Leu Gly Ile Asn Ala Val (SEQ ID NO:77);
Phe Leu Arg Gly Arg Ala Tyr Gly Leu (SEQ ID NO:78);
Arg Arg Tle Tyr Asp Leu Ile Glu Leu (SEQ ID NO:79);
Ile Val Thr Asp Phe Ser Val Ile Lys (SEQ ID NO:80);
25  Arg Arg Arg Trp Arg Arg Leu Thr Val (SEQ ID NO:81);
Glu Glu Asn Leu Leu Asp Phe Val Arg Phe (SEQ ID NO:82);
Cys Leu Gly Gly Leu Leu Thr Met Val (SEQ ID NO:83);
Ser Ser Ile Glu Phe Ala Arg Leu (SEQ ID NO:84);
Leu Tyr Arg Thr Phe Ala Gly Asn Pro Arg Ala (SEQ ID NO:85);
30  Asp Tyr Ala Thr Leu Gly Val Gly Val (SEQ ID NO:86);
Leu Leu Leu Gly Thr Leu Asn Ile Val (SEQ ID NO:87);
Leu Leu Met Gly Thr Leu Gly Ile Val (SEQ ID NO:88);
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Tyr Pro Ala Leu Gy Leu H's Qu Phe (SEQ ID NG 64);

Thr Tyr Lys Asp Thr Val A n Leu (SEQ ID NG 65); 10 Phe
wageo4hsp9xd y Phe Ser Lys Val Pro Leu (SEQ | D NEL1B6%2004/010983
Phe Ile Ala Ay Asn Ser Ala Tyr Qu Tyr Val (SEQ ID

NO 67); Tyr Pro H's Phe Met Pro Thr Asn Leu (SEQ ID

NGO 68); Ala Pro Thr Ala Ay Ala Phe Phe Phe (SEQ I.D

NG 89) ; r.T Pro G Val Vval Arg Ar
( Sefbr e R sl vl ke, fsellD sl pne nd o
SerGIyaJeu HSHQsITyr Gl G Leuw Vil p(SEQUDS:90)eu Leu Val Pro
P Thr Vval T
o LROh SRR v RN 1) &y Tor 116
Pr oAigquVal THrSEQLyDANMeA4) (SEQBUNDER):;J Yy Tyr lle Pro
eu Ser Ar T
Val e TP BRI Mo 2, S L
II eLMWuRhaGVéTYYESEQl D WO.(F5Q ID NRpi); Leu Arg Ay Arg
A as%%&ﬁa NG léygﬁgdl&%g g()bEQ Hhh:4Hg 11e Tyr Asp

Leu u Leu ITe Val” Thr Asp Phe
Ser Higafln Aladle) SpsPro ST enSBQ YL NESOGk g Arg Arg Trp Arg

A gGin%etW[ HMfdln ﬁxﬁﬁ@ Sef PG Déitﬁr Led (QE@ID NesgyyLeu Leu
Asp Phe Val QIsLeuGIyGIy

1QeuCIWSﬁYVMSHWFG @%‘?‘D@ﬁ@ 0985 Ser Ile Qu
PheGl‘r\l(ﬂyﬁ&%sxmtheSBQplA@um ésmmmﬁyr Arg Thr Phe

A S L i T A FE BRI 20 0 T
LeusddGhu FiLeudiou SRITLyslAeg Ma(SHEBQNODONO: 87); Leu Leu
20037 0¥ REP ATobaTs 558 M eu @ h asp 116 val
1§ eulidian Gl st BiQld Val Ny BiB) Tyr @BFQ EBNG—H@);QIS Tyr Gu
G nAen i PR RIahs SRIDAGHRE R0 1D (Ve
As pGlul Tz DyalAsp TEQ.ys BlNGad2) (SEQ ID NO:105);
Gly Glu Ile Tyr Lys Arg Trp Ile Ile (SEQ ID NO:106);
Glu Ile Tyr Lys Arg Trp Ile Ile Leu (SEQ ID NO:107);
20  Arg Tyr Leu Lys Asp Gln Gln Leu Leu (SEQ ID NO:108);
Arg Gly Pro Gly Arg Ala Phe Val Thr Ile (SEQ ID NO:109);
Ile Val Gly Leu Asn Lys Ile Val Arg (SEQ ID NO:110);
Thr Val Tyr Tyr Gly Val Pro Val Trp Lys (SEQ ID NO:111);
Arg Leu Arg Asp Leu Leu Leu Ile Val Thr Arg (SEQ ID NO:112);
25 Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys (SEQ ID NO:113);
Ser Phe Asn Cys Gly Gly Glu Phe Phe (SEQ ID NO:114);
Gly Arg Ala Phe Val Thr Ile Gly Lys (SEQ ID NO:115);
Thr Pro Gly Pro Gly Val Arg Tyr Pro Leu (SEQ ID NO:116);
Gln Val Pro Leu Arg Pro Met Thr Tyr Lys (SEQ ID NO:117);
30  Thr Glu Met Glu Lys Glu Gly Lys Ile (SEQ ID NO:118);
Ile Leu Lys Glu Pro Val His Gly Val (SEQ ID NO:119);
Val Glu Ala Glu Ile Ala His Gln Ile (SEQ ID NO:120);
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5 Arg Ala His Tyr Asn Ile Val Thr Phe (SEQ I D NO 93);

Leu Leu Phe Ay Tyr Pro Val Tyr Val (SEQ ID NO 94);
w®er4ha93 |l e Asn Asn Tyr Ala G n Lys Leu (SEQ PCI/US2004/010983

NO 95); His G@n Ala lle Ser Pro Arg Thr Leu (SEQ ID

NO96); Gn Met Val Hs An Ala lle Ser Pro Arg Thr

Leu (SEQ ID NGO 97); 10 Cys Lys @y Val Asn Lys Q.u

T L S D 1 98) ; d | Asn Asn L As
R 155 1B ABBEL e B BRLS, S, S0, a5
ﬁpl‘y?lyér(ﬁgﬁﬁlldgm%lﬂﬂﬂdu (sSQmDGIIwﬂ),egLeu Leu Qu Lys
X | S Ile As
Asgva\l1 PEY 1%%&% llllﬁpk%m%é%%et %?q ‘Lé{‘?égﬁe yyAs(re1r Lysel I en
Val lleAte(TyiAtg PherLe( BaQJId BRYADINA)124); Arg Leu Arg Pro Ay

Y. L .S, Lys (SEQ ID NO 104); du He Lys Asp Thr
fysﬁoélﬁacﬁﬁaa' Leu (SEQ ID NO 105); Gy Qu lle Tyr Lys

Ar dLy¥ Tpr GlyeVal B VabBap AsPIBQSEQAY NOA25);1 | e Tyr Lys Arg
Tr Bl . / Tyr L L
B AL

> ;7 Arg Ay Pro Gy
Ar GThAPe Hin Brolp ATiHe Glyd.oy $BEQ MPNQI27209) . Ile Val dy
Leup AShrdis: | 1 € Val Arg (SEQ ID NG 110); Thr Val Tyr
Tyr dy Val Pro Val Trgl \Lﬁéﬁ %{%Eg ID NO 111); Arg Leu
10ar gSepdiy ledige Pala 11 Lys de VBEQ MANOAR): (SEQ I D NO 112);
25 Ly ordy@ ARp B L& Adparyl &3 bawgAsn Lys (SEQ I D NO
113); Ser Phe Asn s _d he Phe (SEQ I D NG
114§Y§ Serck¥s A8p &l%&eé}%ﬁérw}alﬁmr%ﬂg@ﬁéga y Lys (SEQ ID NO
ﬁé 5I)yi PgdWAsnt@ Ligh sTrRre@ T@ SEGED Mo:g31hyr Pro Leu (SEQ ID
. ; Val _Pro Ley Ar 2. Thr Tyr Lys
( SEF IJTES2 ki Ly %ﬁ ﬁe L3§OA‘S’T’hFr Lfg%gtrug%b@ s du dy Lys
19 | eTyf SRA A NDe Gld 8Bys Lykille (RBQMM®:1B3Y Pro Val His Gy
Val Q.1 D, NO 9).. . Vval Aulle Ala Hs Gn
T eSO Rk 5B i At Pore o BT
PCTAdYPSR0 D& AF0BB &lu AsnoAsRllly (FHEQ INNO:BS); G n Ay Leu
( SEQ TR P¥Ppdish) Ala Glu GInTle (SEQ ID NO:136);
from cancers:
20  Phe Glu Gln Asn Thr Ala Gln Pro(SEQ ID NO:137);
Phe Glu Gln Asn Thr Ala Gln Ala (SEQ ID NO:138);
Glu Ala Asp Pro Thr Gly His Ser Tyr (SEQ ID NO:139);
Glu Val Asp Pro Ile Gly His Leu Tyr (SEQ ID NO:140);
Ala Ala Gly Ile Gly Ile Leu Thr Val (SEQ ID NO:141);
25  Tyr Leu Glu Pro Gly Pro Val Thr Ala (SEQ ID NO:142);
Ile Leu Asp Gly Thr Ala Thr Leu Arg Leu (SEQ ID NO:143);
Met Leu Leu Ala Leu Leu Tyr Cys Leu (SEQ ID NO:144);
Tyr Met Asn Gly Thr Met Ser Gln Val (SEQ ID NO:145);
Leu Pro Tyr Leu Gly Trp Leu Val Phe (SEQ ID NO:146);
30  Phe Gly Pro Tyr Lys Leu Asn Arg Leu (SEQ ID NO:147);
Lys Ser Pro Trp Phe Thr Thr Leu (SEQ ID NO:148);
Gly Pro Pro His Ser Asn Asn Phe Gly Tyr (SEQ ID NO:149); and
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Tyr Ser Ay Tyr Ile Phe Arg Asp Leu(SEQIDNOlZZ)E
Vgtl Gy Pro Val Phe Pro Pro Ay Met (SEQ ID NGO 123);

WO b@40pa93yr Arg Phe Leu Leu Ile (SEQ | D NO 12B{QT/US2004/010983
frombacteria: Lys Tyr Gy Val Ser Val Gn Asp Ile

(SEQ ID NG 125); Ile Gn Val Ay Asn Thr Arg Thr Ile
(SEQ 1D NG 126); Thr Pro H's Pro Ala Arg Ile Ay Leu
(SE@esameGms)nHlsMgomw Noli QpySer Tyr lle Pro

128{ Lys Pro Lys Asp
mme’&selg #%j\’ In(rggéqng‘zcmél 1@89%23 (1 955§ Ser Lys Asp Qu
Leuwpewet)xﬁmxaxmaamﬁm Sk ¥ Ros)Asn Asp Lys Ser

I D NO 1 ; rLeuLys Lys Ile Lys
/Lé g(%é{ey %tglg’q(’@ié‘é"'\’?@ %gziégﬁl”%)s Tyr du Asn Asp Ile
& uXpaf¥allGln)Xah¥aalkSEQaKR NN LIGED IBND-TYr Asp Asn Al a

SEQ ID NO 134); Asp Qu Leu Asp Tyr
= yf(’m{m@ ﬁ{”ﬁ%'%SSEQ ID NO 135); Ser Tyr Val Pro Ser

AI aTmCﬂy@ ey Gly LSV RHD ThiGen 1G6EY:ID NG Dml)\lcoaggsl)rs %ge
Phe A VE

d US%LEH Asn_ Thr XPAI’%‘IEKL%"{S?(%E%@%% 138); du Al a

As pBepyehei al.ch Gam-ed 382:1807r1SfEEEPID NO: 139); G u Val

Asp Pro Ile Ay H's Leu Tyr (SEQ ID NO 140); Al a Al a
1@ y[0Pdeg G'The lﬁiregoli@tépi'f&i{es M@hﬂ@@%@a@w sjefej:ﬁo 111154% fssomated
Leu, & 1 Pro y Pro Val Thr Al a NO.

Leu %s eV nt%frouijhéeaﬁeﬁ Anq qapren gy EE% B‘OE’ISEQV 1ﬂ19umy intetdipn

Met Whagsgeerio ballimitigu Leu Tyr Cys Leu (SEQ I D NO 144);

Tyr Met Asn Ay Thr Met Ser Gn Val (SEQ ID I\IOl45)
léel'{oﬁ‘r@ GTM{%MSOQGﬁCSTéB {'O%H%g/c%rtk g’pﬁéérr%ﬁbreﬁlwnse Wthh is

y

NO Spsitey- Or@y@%wn@reermmmnmtaﬁms 5[Hnnno|mé tum@ﬁiEQadthse may be

lng a%ﬁnat@ I oﬁg&afeﬁ QnlifireedSiheSA iR he il Tesponse }élrecyed tcgwar
I

n
neoplastlc 2e’11s or infected cells is sought to be elicited, a cellular immune response is

Se

particularly desirable. Accordingly, particular epitopes associated with the activation of B
cells, T helper cells, or cytotoxic T cells may be identified and selected for incorporation

into the hybrid antigen.

20 [0048] It may also be desirable to utilize hybrid antigen associated with an autoimmune
disease or allergy. Such a hybrid antigen may be administered, together with one or more

heat shock proteins, in an amount sufficient to be tolerogenic or to inhibit a pre-existing

immune response to the hybrid antigen in a subject. The amount of heat shock protein
required to inhibit the immune response is expected to be substantially greater than the

25  amount required for stimulation.

[0049]  Although the size of hybrid antigen may vary depending upon the heat shock
protein used, in non-limiting embodiments of the invention, the hybrid antigen may be the
size of a peptide having between 10 and 500 amino acid residues, and preferably be the size
of a peptide having between 14 and 100, most preferably 18 and 50 amino acid residues.

30 Assuch, it may be desirable to produce a fragment of an immunogen to serve as the
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22 WD 2004/ 091493 PCT/ US2004/ 010983 1le Ser Thr Gn
Asn His Arg Ala Leu (SEQ I D NO 150) (Ramensee et al .,
wo pomegehet i cs 41: 178-223 (1995)), PCT/US2004/010983
Xaa( Leu/ Met ) XaaXaaXaaXaaXaaXaaVal (SEQ | D NG 3)
(Tarpey et al., Imunol ogy 81:222-227 (1994)), 5
Xaa( Val / A n) XaaXaa. XaaXaaXaaXaaLeu (SEQ I D NO 28),

f IIe val

P “Hiene deneid DA ey S afiglsvorf ww%%ﬁvd igen by
Al a chegtical gife OBEQaP'[DNJ@me.ﬂ.ﬁQS) (Barouch et al .

Exp. Med. 182:1847-1856 (1995)). 10 [0046] The

for ¢@s0ing Bpied GIPMS FARERINIRbRIMraBNR P yBEY aﬁfger?rﬁ!iflgegﬂ %chéd and
avalﬂleg eIste ?sso%lgw %n th varjious 1’'nfectious di

and "EAREEF T & Brdbigihent shogk prisine Iaspynciinttanpesi kinding of hybrid
Whabtsigev@ra fadictier HehishbdikPpgoteih 91%17& fadilitafdBYy Ak §R§g§n}1§ee of at least one
deS| g@hﬁmgqﬂn8p5|qﬁ #}ggg%%gﬁ i mrune resp

eS|t T ed. ®Mynder certain
C|rcunstances a hunoral inmmune response may be 15
appFpHi atFer ex4npl, hisding afiobrid antigeri tndded shwiake pmteaﬂmay be evaluated

| MYRbLARS ﬂ@ﬂ?@n&ﬂnﬁ@éﬁt\ﬁ% td@f@@hﬁe Fﬁe(f pslughs Ia%ldC oaf:tlweI gl,}orescent

infected cel]s is_soug
i MERETRiEp Bﬁg’ém%lab%aqomb@mgdm h;/bmtbmtlg@bhm heat shock protein under

18\c c enditivgy Whlch(l%lﬂd BelbxpdcteB R) ﬁeﬁﬁi? En@ﬁ? ]%Cdca}r &g W{eﬁ Ego]tap il the heat

t tion. of cells, T_hel per ce
o P RO GGy WA By it e oindi e rning i any

I nt bdldichyhydantigderstiat a@iered t@@ie b&O4RBLk prbrefBWs %ﬁé&fi& %xahmple and

socl ate
a5 R hlion, B b3 ar iy <Sien S hchesbocarotein i
naymh»ebmaiumds&mmﬁmldgaggtmn Wvithap 1 a@&ﬁtl @{O PRIt if@ktively
0_be
B B B AL AT B
r esmesléiazEBTAhe afipliriotin@of SQENfot 50 MinGwbitaq tdengég @tentl grade.
n |
ol Mt SLE S P S
gr e%?tl‘élfugﬁmfﬁw t¥e b2 §esahlog| trougleqliiml Sephhdex-Gotalurmt £t 2 Mhutes.
[ Oolz‘le%fsl@'I ¥ W%ﬁeinh%Z%@ ngﬁgﬂi‘%ﬂe%n?ﬂ%&l%t% éhr{aalx sin, colens may

ndlng upon r ot
20no Irptibgfregt ?118“’ ﬁ@wgle gsrumn plburiinymetht saore, buffeant ybtrifdged as

antdbgen Byay lﬁiﬁnﬂ M1ge1§ﬁ1§ﬁth9'f beqluﬁﬁlpa'i él%g hgﬁe rsg%trlpigén co%nﬁung See

10 d 500 am no ac:ld resi dues,
q aSPBI5E 4P 852000 Hg8 ?Qetween 14 and 100, nost
preferably 18 and 50 am no acid residues.
[0052]  Because ATP hydrolysis drives the release of peptides from many known heat

shock proteins, the amount of ATPase activity may often be used to quantitate the amount
25  of hybrid antigen binding to heat shock protein. An example of how such an assay may be
performed is set forth in Flynn et al., Science 245:385-390 (1989).

[0053] The heat shock protein-binding domain is selected so that the hybrid antigen will
bind iz vitro or in vivo to a heat shock protein such as BiP, hsp70, 2p96, or hsp90, or a
member of the foregoing heat shock protein families, alone or in comblnatlon with

30 accessory heat shock proteins such as hsp40, or hsp60.
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30 As such, it may be desirable to produce a fragnent

of an i nmunogen to serve as the 23 WO 2004/091493
wWEAABR0D4/ 010983 anti geni ¢ domai n of a hybrPdI/US2004/010983

antigen, or, alternatively, to synthesize a hybrid

antigen by chem cal or reconbi nant DNA net hods.

[0050] Based on the foregoing considerations, a hybrid

gglt : (Ig)fsiﬁ/l] Wlér?ﬁgff)%&gfgggf pgﬁﬁ@iwhgﬁﬁllﬁlﬁﬁ}s %Qteilgr{ méy Be identified by

i nsPaweedivragpsrfiaptigens knayh td kind \selbm pnegce'mnqr@h@t shock proteins as
par gbeHbalin ﬁféﬁ& E%Bﬁ&l‘%t By ek *75‘7%8??)95?0' litated by

t he_presence of | east one protein, which may

be &ehBugtTrB Rdie Eﬂlerélnﬁ (SF@G@NO ﬁé? exanpl e, binding
of Mlbm;dva@lly GRPhd B @M(EEQ I8RREks4pr ot ei n may be

rid antigen with a

eval %ﬂg JE% | abel in ﬁg
det & 3BIE" TRKsp Pr%‘éﬂe ya4SEQ IMNPoaek i ve, fl uorescent,
enz LemHisChoAsV4) Te Tk abed D &0 iFeni ng the hybrid

oni i Dbl el 8y B BB Bt nai ng (o occur .

andAtsmmVadeua\t’al 0gs Gha-hg8EQ I3 Nocisgprotein whil e

1 perhb A i P e RS BNGEE nad adner ed Lo The
heatspWalcdkp Ghyoke Val Thadma (SHEE XOd6@xanpl e, and not by
WaYIIQE}hJ I"HE‘Atr Uity l%EJ’% a@ﬁib‘lbﬁ\lﬂ%ﬁ%?* hybrid antigen to

bi nd eat S otel n may be eval uat ed
by é@hﬁp%%@@f@sﬂhu\ﬁﬁt SEPIDINO4b6Hut 1150 pnol e of

diveRs] . buf f
éim e Iyl *“-"P@‘b‘ﬁ%@gm'“% 5 950 m N ¢ and

nﬁﬁol@’?EB'ﬁAfUlyrF%AﬁPﬁ%ﬂ(sﬁ |Ilam9 %50 |, for 30
i npﬁ@ﬁp@yﬁaﬁL@@gfoel@rSP@emgqmﬂ@ms Unbound hybri d

antjge t hen he removed from bound Bi P- hybrid
ant F’Sﬁﬂ“ﬂi&fy‘ﬂzé‘ﬁ?? nlep g3t (IR B NQDI6Y: by desal ting
t hr aughis8erlPhaiGLEeR e GEQAbWM1479r 2 i nut es.

Pengf sky, 91 (1977). To prevent
bi ngPlrfg'% TyYﬂ?‘%%}y@%&Sﬁﬁﬁ@%%% first be treated
20 t PhellGQ Asp Llofle GVTya Glys SBOMDENOIBY)N i n the sane buffer
and cetrlf rid antigen may
t hehPEEP QiR %’e‘?egq*z%‘}@ﬁ? (EEEEBE\& %ﬂ | ation counti ng.
SeelLevFhrgriu beu Gly. Thr Bai Anc@EQIBNBEFO0 (1989). [0052]
Peoaau ST I plYGl 2. FD (5 Re! ease of pept! des

S t he anount of
ATPﬁleraéﬁﬂxwwlﬁaﬁwdrdﬁE@éDb@etﬁlo quantitate the

2§m%tTrp%5algeﬁ1T%y}P*rlAg%?ﬁy gmgla{)lﬁaqb@g to heat shock

proteln exa an ‘assay may be
per $6 ] ﬁﬁe@lyl%fé@t ly Gt Fhei GEQIIDAYO:E)al ., Sci ence

245A§p&ﬁet3199A(g1&§%)1a VLlQﬁ{é %EJ e NBeEk), shock

pr ot ei n- bi ndi i s sel ected so that the hybrid

ant?ﬁé‘Fg\MaﬂleTﬁﬂﬁAlﬁﬂ}W/ﬁWW il"vivo to a heat shock
Pr otei Vil SUCKIa asg By 1y s (BQ WP9G:179f hsp90, or a

30 His Met Trp Ile Asn Trp Val Gln (SEQ ID NO:179);
Cys Ala Gly Arg Cys Phe Gly Tyr (SEQ ID NO:180);
Cys Thr His Val Leu Ala Tyr Ser (SEQ ID NO:181);

25



menber of the foregoing heat shock protein famlies,

al one or in conbination with 30 accessory heat shock
w@e@ioPe3 such as hsp40, or hsp60. 24 WO 2004POR18584/010983

PCT/ US2004/ 010983 [0054] Non-limting exanpl es of

peptides which fulfill this criterion may be

identified by panning libraries of antigens known to

bi n t proteins as
Goo st Bl Mie: O 136 T n(ggéeq)w%)tell 75: 717- 728

( 1993y Gly &p Gsdle FrpAmr orr@@@uomsp) | : e éISEQ( ISIIE)Q -
NO. u is e Ay

]d%%)m Ak QRS ¥ \é%!rjc%dgfﬁb&%ﬁﬁ n Qys (SEQ ID
I\IO #5170 Phediie TipLspidag SesgSEQID NGU1SFEp Arg (SEQ | D NO

156) rp A%"@hr"dﬁl?\fh-l%e Mmlwsﬁé/@bhﬁ’f JL |oL(e S'E?SIES -

NO:
1@%;“15 Loy ‘%@B’a BA@’WS-IK%E@Q%@HW)TW Ser (SEQ ID
I\IO Alb B AspAisdd TyaleuTTyp vall ISEQD N@hsshhr Tip (SEQ I D NO.

160)1?%‘&})1" ﬁE?E %536&&&9%“&5@ @'gc? %‘@aﬂesé?E?s'ES I D NO
162)Leu SM&Phe@l@/Glyl_l"_IEp G;ysVaNéS\E(D.mlNBNQOﬁ y (ggrQ I(gEQ D
NG DA Ny Lo g ST Bircfitivb M6 B, 0°1 so 10 no
165)Trp S@tPbe Thr TheiTe I@uy&shl(&E(SﬁD NOow2jtyr (SEQ I D

S i S A P i T (5310
168)Met 5iin wetxsga'grlkgp\sp hen (SEQ@NOT94): Gy (SEQ ID

170y o AR Lot Loy RN Al (8eQ D 'NB
$71)lp G théP@aﬁT TFpHps(SEQrID@Q}IQﬁ)u Pro (SEQ I D NO

172)1” 1&g Yalrp@eGid g ﬂ'ﬂﬁo% Ser (SEQID
NO'l?% 25 Lo? fr l%“%%ﬂ Thr r Arg Ay (SE Q D

t Phedysp T %0 @WTE&E%W‘@ 8 y Phe (SE
NO Méi)i\,sn MeSEe WAHLed Wk Vs QSROADAIR1948] G n ( SEQ |

NQ :IDZe )1"1‘p Gly Trp Pro Gly Trp Ser (SEQ ID NO:200);
20 Trp LeuIle Arg Val Gly Thr Ala (SEQ ID NO:201);
Gly Leu Leu Thr His Leu Ile Trp (SEQ ID NO:202);
Leu Trp Trp Leu Asn Val His Gly (SEQ ID NO:203);
Trp Trp Trp Ile Asn Asp Glu Ser (SEQ ID NO:204);
Ala Asn Pro Ser Leu Ala Thr Tyr (SEQ ID NO:205);
25  Trp Leu Gln Gly Trp Trp Gly Trp (SEQ ID NO:206);
Met Met Pro Val Thr Ser Phe Arg (SEQ ID NO:207);
Gly Trp Met Asp Trp Trp Tyr Tyr (SEQ ID NO:208);
Leu Ala Ser Met Arg Asn Ser Met (SEQ ID NO:209);
Asp Leu Met Arg Trp Leu Gly Leu (SEQ ID NO:210);
30 Tyr Phe Tyr Ala Trp Trp Leu Asp (SEQ ID NO:211);
Leu Gly His Leu Trp Thr Gln Val (SEQ ID NO:212);
Leu Trp Trp Arg Asp Val Met Ala (SEQ ID NO:213);
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Cys Arg Val Ile Tyr H's Ala Thr (SEQ ID NO 177);  Met

Val Val Ala Arg Cys Ay Hs (SEQID NO 178); 30 Hi's
WoRW4D93 e Asn Tip Val A n (SEQ ID NO 179); PCIIYS2004/610983

Gy Arg Cys Phe Ay Tyr (SEQ ID NO 180); Cys Thr His

Val Lou Ala Tyr Ser (SEQ ID NG 181); 25 WO

2004/ 091493 PCT/ US2004/ 010983 Ser Trp Met Pro Trp Leu

Th T slle Tip Arg
Tyr P”%E%f‘%@ﬁe%l‘é@@%@b@%%‘ﬂ4 JsTie ite Hs Sor
( SEGYY Brr¥al Gbsql)’Gl}'Wé’ah@EQ?HéN@ri’dSmp Asp Arg Ser

SEQish BeND: T \Val Phe H's dy
gSEQAsF@H@ Al;?ﬁép TréA}—%pIeN@Q ﬂWIX@z}’ ai'i A aeAS:O Ay

( SE ?Bw@gl’kmp Tyr AyePhe§ERIB I‘LQ—i»%ll'7fI'yr Leu Tyr Val
(GSEQ@rp TheNG T%&ﬁ),*hpf %gr@@% NB%S)TW Leu Lys G u

( SE %“kg’ Trp Gy Val
(SESIH Ai@@ﬁp Hefﬁlm(s@@tmm 2L9éu GI y Arg Ala Pro
(SEQljr TrpNGr THIDhe Phd AR 197 (SBQED VG220 Trp Leu Asn (SEQ

2 V6L e i pic A etalie, e, A28 (552 1D
194)Leu Tl Bp Rsplédly THQy ($RQ I ®oPRe): Trp (SEQ ID
o TR ol S el (50 B RodBin el (Se0 1 0
NO: P8 5er Leq Typ BveLetPhle Tzfps (BEQ I Woa24 p Tyr ( SEQ : B
1, Wi Lt U/ (52
NO. ergbrp Meo ThrTsp e Gl Hhe (SEQIVND:226y Thr Al a (SEQ
S it e s e 1 (21
1Rlo é’els al Serphrp qurﬁp FepGly SERIR NRP28Y u Ser ( SEQ |
NO. 2@Ha1 Leflsar ATPPR SSeSEED Rbadhr Tyr (SEQ |
NG éer I)he Glu Ser Leu Gly Gly Leu (SEQ ID NO:230);
Ile Thr Lys Gly Ser Ser Phe Pro (SEQ ID NO:231);
Leu Asp Trp Ala Arg Lys Leu Arg (SEQ ID NO:232);
20 Thr Ala Trp Asn Leu Leu Gly Tyr (SEQ ID NO:233);
Phe Gly GIn Gly Ile Lys His Val (SEQ ID NO:234);
Asp Val Val Trp Gln Arg Leu Leu (SEQ ID NO:235);
Tyr Val Asp Arg Phe Ile Gly Trp (SEQ ID NO:236);
Lys Met Ala Arg Pro Glu Gly Asn (SEQ ID NO:237);
25  Leu Gly Arg Trp Gly His Glu Ser (SEQ ID NO:238);
Ser Ile Trp Ser Leu Leu Val Leu (SEQ ID NO:239);
Val Trp Leu Asp Leu Leu Leu Ser (SEQ ID NO:240);
Tyr Leu Thr Asp Ser Leu Phe Gly (SEQ ID NO:241);
Thr Trp Trp Pro Ser Ile Thr Trp (SEQ ID NO:242);
30 Tyr Gly Leu Trp Trp Phe Pro Trp (SEQ ID NO:243);
Phe Ser Pro Ala Asp Thr Arg Tyr (SEQ ID NO:244);
Cys Asn Arg Leu Gln Ile Asp Cys (SEQ ID NO:245);

D
D
D
D
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25 Trp Leu An Ay Trp Trp Ay Trp (SEQ I D NO 206);

Met Met Pro Val Thr Ser Phe Arg (SEQ I D NO 207); dy
Wae@4NB9ASp Trp Trp Tyr Tyr (SEQ I D NO 208); PCHUSZ#010983

Ser Met Arg Asn Ser Met (SEQ ID NO 209); Asp Leu Met

Arg Trp Leu Ay Leu (SEQ I D NO 210); 30 Tyr Phe Tyr

Ala Trp Trp Leu Asp (SEQ ID NO 21 1); Leu Gy H's Leu

Trp T Val, (SEQ 1.D o Leu Trp Trp Arg Asp
Val Sﬁﬁe‘lgagf*{a%@%ﬁéeﬁ ?%‘,%%@' 12004/ 091493
PCTPLSPIR A1 /M0 8898 ARITEal HSEQMIP NO:pi7Al @ Pro Leu Al a (SEQ
I D . | r. Vi ; Val Val (SEQ ID
NO 3%@41)‘%&6“ é‘ﬁ%@’ﬂ?ﬂ%@ﬁﬂ? 'y Met (SEQ I D
NO 2AH%In LeRiSer Glued\Ply: PHESEQ D Nyx249%yr Phe (SEQ I D
Y 217); r P~JIhi JTrp Tr plou Ala (SEQ ID
R0 %‘I%%J?l “’SaJanESsp (Elé‘u%ﬁ"ri%“olﬁ% p(gFr‘rC*’;&ﬂ OB (SEQ ID
NO 219fro HiGlep Tip hrpTier AFp (SEMED RRE5Asp Met (SEQ I D
NO. . ¥ j .e Val (SEQ ID
NO! ﬁ%”?t AG ¥?IS@?% s SSI#? bRP2sh® & y (SEQ I D
NO. Z2oTip Gl TrHeu Tl CyTgin GEQ IBNO:AFY; Trp Lou ( SEQ I D
NO 283)1e GIIEw STGIE-BY, PES RSE b howsd); @ Trp (SEQ ID
|\|02241§;g gyneng’LoS T%r ﬁs’n val (SEQ I D
RO 2oy Phesep Tre ponkel Ath(SEQ ﬁD NP&5&ku His (SEQID
NO: 226¥ a1 M&TYp THrRBer VA A\Jﬁllgs@n) NopsEro Trp (SEQ ID
NO. 227§}I' 15 Val Val _Ser Pro Trp Trp Leu Gy (SEQID
NO: 22y Trinder hgnAla By (SER IANY 7} Phe Ser (SEQ ID
% Zngly Tr|§@he %peA@Pue Bey (SEQUD@I(Y:288)y Lou (SEQ I D
i ; e S r . Phe Pro (SEQ ID
NO %éa %‘}’;Trp JE’&}’ rﬁl\i"ﬂf%i‘ b’%&af{bﬁééﬁmu Arg (SEQ ID
INO: 282 Phe 120 SEiSer ApePhé L pu ASHQ IDNOL260); Ay Tyr (SEQ ID
% )Z%’él IleF}bsg C()gs X]a%lg Tg;l! YSEJd D I\IT(¥§6BIE s Val (SEQID
Val C}’rs Ala Arg Ala Ala His Leu (SEQ ID NO:262);
Gly Asn Ser Tyr Gly Asp Gly Gly (SEQ ID NO:263);
Gly Phe Leu Ser Ser Trp Phe Leu (SEQ ID NO:264);
20  Phe Asp Gln Pro Gly Arg Phe Leu (SEQ ID NO:265);
Arg Ser His Ala Thr Gly Val Val (SEQ ID NO:266);.
Gly Tyr Trp Ala Met Met Ser Trp (SEQ ID NO:267);
Cys His Ser Met Trp Asp Gly Leu (SEQ ID NO:268);
Phe Ile Trp Arg Gly Trp Pro His (SEQ ID NO:269);
25  Leu Ser Phe Leu Gly Gly Arg Leu (SEQ ID NO:270);
Phe Ser Gly Val Arg Gin Pro Asn (SEQ ID NO:271);
Trp Gly Trp Met Pro Phe Tyr Tyr (SEQ ID NO:272);
Phe Thr Arg Pro Ala Val Val Asp (SEQ ID NO:273);
Asp Leu Trp Thr Trp Leu Gly Leu (SEQ ID NO:274);
30  Cys Asp Thr Ala Ala Val Ala Asp (SEQ ID NO:275);
Trp Trp Val Lys His His Met Leu (SEQ ID NO:276);
Ile Ala Phe Leu Arg Asp Asn Arg (SEQ ID NO:277);
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Asp Val Val Trp On Arg Leu Lou (SEQ I D NGO 235); Tyr

Val Asp Arg Phe Ile Gy Trp (SEQ ID NO 236); Lys Met
WeL@49y9Pro Gu Ay Asn (SEQ I D NO 237); 25 LpCI/G3004/010983
Arg Trp Ay Hs Qu Ser (SEQID NG 238); Ser lle Trp

Ser Lou Lou Val Lou (SEQ ID NO 239); Val Trp Lou Asp

Lou Lou Lou Ser (SEQ ID NG 240); Tyr Lou Thr Asp .Ser

'Lou Phe Ay NO 241);  Thr_ Trp Trp Pro Ser lle
ThrLerre (e R RS, (CBRRIOES Leu Trp Trp. Phe
_Fr’r mIﬂmuSMK&?gmﬂﬁg(SEathmﬁro Ala Asp Thr Arg
yr Lou An Ile Asp Cys
( SEY ‘1%%?1%9254’%% %%(W b@rf%g PCT/ US2004/ 010983
?ﬁrAljale?tb SdalasAra 24b GhASq (SBQ IhaD:183EQ | D NO 246) ; Phe
r e Hs I\IO 247); Mt 4
oE P I’%ﬂ;ﬁr@ﬁg LE’SK?‘I{JE?} @@% 248) : )Ar g Gn Leu
SerGEﬂAla AeyiVdPiep Al TyE SEQSEQ INOIQ283); 5 Arg Val Val Cys
I.D Nrp Pro His Leu Tr
Tr p Tl er Sn@?é%%%eﬂé%%?%bzg t Asp Trp Val Tr pIO
H| scﬁwly@mﬁbl@l@fﬂﬁﬂkt (SEQ P NO288% gndTyr Leu Il e Cys
%ﬁy%g%% g@ 12\54"13 %‘vln AlP h@EQrI%ﬁ\e% 2/1{3865- eﬂjl_srn%ﬁns gcﬂmﬁe\/ BBE@ Elguindi
lq SEhavp mﬂ@dezls@t the higag |shoohprom Bﬂi’moawss sérp%@cs ﬁ@bcomn_:@
agéga negloﬂ—ﬁﬂflr%tﬂe s-gﬁlf?:néer Leu Ala Thr (SEQ ID
NO ; 5&%&? Phe Phe (SEQ ID
NO 258) - AL ﬁ%y?ﬁiibp(sﬁ 2%r val (SEQ ID
% %gega Hy r é%ﬁ:séﬂts)é HyBRphddié aSﬁrEo ailﬂrresTduB, paRRulk@itrfptopQa, Bucine or
NO: %ﬁlalam%ﬁg{@g II\}'Q %l(ﬁs A’{l]l& S%Py A’%‘énﬂ:ﬁy giTEé&P(a?ég%thaé shock protein-
1NO Giadng seqidnyes ARBrpS@tinglitis nfokifinélsfe: Gy Ay (SEQ I D
" 38305 Asp Phe Ala Trp Pro Trp (SEQ ID NO:1); and
Phe Trp Gly Leu Trp Pro Trp Glu (SEQ ID NO:4).

[0055] Other heat shock protein binding motifs have also been identified. For example,
Auger et al., Nature Medicine 2:306-310 (1996) have identified two pentapeptide binding
20 motifs
GIn Lys Arg Ala Ala (SEQ ID NO:5) and
Arg Arg Arg Ala Ala (SEQ ID NO:6)
in HLA-DR types associated with rheumatoid arthritis which bind to heat shock proteins.
Heat shock binding motifs have also been identified as consisting of seven to fifteen residue
25  long peptides which are enriched in hydrophobic amino acids.
Lys Arg Gln Tle Tyr Asp Leu Glu Met Asn Arg Leu Gly Lys (SEQ ID NO:287);
Leu Ser Ser Leu Phe Arg Pro Lys Arg Arg Pro Ile Tyr Lys Ser (SEQ ID NO:288),
Lys Leu Ile Gly Val Leu Ser Ser Leu Phe Arg Pro Lys (SEQ ID NO:289);
Arg Arg Pro Ile Tyr Lys Ser Asp Val Gly Met Ala His Phe Arg (SEQ ID NO:290);
30  Cys Lys Ile Gln Ser Thr Pro Val Lys GIn Ser (SEQ ID NO:291);
Tyr His Cys Asp Gly Phe Gin Asn Glu (SEQ ID NO:292);

Val Gly Ile Asp Leu Gly Thr Thr Tyr Ser Cys (SEQ ID NO:293);
29




Gy Phe Leu Ser Ser Trp Phe Leu (SEQ I D NG 264); 20

Phe Asp G n Pro Ay Arg Phe Leu (SEQ I D NO 265); Arg
w@e0o4h9A a Thr Ay Val Val (SEQ I D NO 266); PC/yYSZY4/010983

Trp Ala Met Met Ser Trp (SEQ ID NO 267); Cys His Ser

Met Trp Asp Ay Leu (SEQ ID NO 268); Phe Ile Trp Arg

Ay Trp Pro Hs (SEQ ID NO 269); 25 Leu Ser Phe Leu

a " | dy Val Ar
1Bt B Bl iquiledy B Ve 1o

Tyr FI*W“‘?@E@”F’BQR@ 2?52?90(1%5?@ Thr Arg Pro Ala Val Val
Asp (SEQ ID NO 273); Asp Leu Trp Thr Trp Leu Ay Leu
(SEQ ID NO 274); 30 Cys Asp Thr Ala Ala Val Ala As
(SEQ ID NG 275); Trp Trp Val Lys His Hs Met Leu (SEQ
| D MOS8/ @preovet,lotherheat sRhwek pratein Aindindp@tidarinodidg: ( SEQ | D

CT/ US2004/ 010983 Leu Al a
Arg oAt e OB RS (07278 . et @ b Ser
LysAMIgYS'ﬁst%Thr‘Ilw (&%E@N@:zm 279) Met Ile Leu Lys

€ yL'yCF;yTrpS%Hé&gu é}%E@ Al a Pro Ser Asp Tyr
u Ser 28 H| s Trp Leu Arg Ser Lys

Ar gﬁ%}?%@@“’(@ N@‘;(%@@m @%?S)AI a Arg Val Tip Asn Tyr
Es%@ ) @ﬁf S NAZ NS D G Gy et (S0
r t vVal val dn Arg (SEQ
| D g @1&@}0 TSk et BEQ mmmlgue Bl ond- El gui ndi 10
oo SRR Ui Mab kD T3k 0nt ai b & hept arer i ¢
r engmVﬂeHis A HrdiAlas SEQEDAO:BYA);Tr p1X) HyXHyXHy (SEQ I D
N, e B S L 553 gy ppobiC ami o i
1phehed Glydinr Am LySEQ (SEQND BOppsyand X is any amino acid.
I|—||ngg sa&{pat (|5 %%{1 E?:E%tsn Egl?(?h)ﬁ oﬁtog n- 15 bi ndi ng sequences
Leu Ser GIn His Thr Asn (SEQ ID NO:307);
Asn Arg Leu Leu Leu Thr (SEQ ID NO:308);
Tyr Pro Leu Trp Val lle (SEQ ID NO:309);
20 Leu LeuIle Ile Asp Arg (SEQ ID NO:310);
Arg Val Ile Ser Leu Gln (SEQ ID NO:311);
Glu Val Ser Arg Glu Asp (SEQ ID NO:312);
Ser Ile Leu Arg Ser Thr (SEQ ID NO:313);
Pro Gly Leu Val Trp Leu (SEQ ID NO:314);
25  ValLys Lys Leu Tyr Ile (SEQ ID NO:315);
Asn Asn Arg Leu Leu Asp (SEQ ID NO:316);
Ser Lys Gly Arg Trp Gly (SEQ ID NO:317);
Ile Arg Pro Ser Gly Ile (SEQ ID NO:318);
Ala Ser Leu Cys Pro Thr (SEQ ID NO:319);
30 Asp Val Pro Gly Leu Arg (SEQ ID NO:320);
Arg His Arg Glu Val GIn (SEQ ID NO:321);

Leu Ala Arg Lys Arg Ser (SEQ ID NO:322);
30



H's Trp Asp Phe Ala Trp Pro Tip (SEQ ID NO 1); and

Phe Trp Ay Leu Trp Pro Trp Au (SEQ ID NO 4). [0055]
wa@xdveoent shock protein binding motifs have BCHUSHe€N 0983

identified. For exanple, Auger et al., Nature

Medi ci ne 2: 306-310 (1996) have identified two

pent apeptide binding 20 notifs Gn Lys Arg Ala Ala

(SE\} V) gAIaAIa(SEQIDNOG)
RPH?? Jgs{} Sﬁ%ﬁ%ﬁed Wth rheumatoid arthritis
V\hA&hLémIred Atrg)LAkgala (SEQER NorB¥4i ns. Heat shock bi ndi ng
$ Wﬁ fied as consisting of
seven Yoe ef@eeﬁ) es %ﬂg | ong peptides which are
enPha:Tbed’heﬁrpMA@KﬁﬂQ@T&ﬁﬂ%@ acids. Lys Arg dn lle

sTYL o Gy L SEQ ID
§A%?l Plh@% b ng&% féie)éﬁb%zzﬁxr g )F/>r oyiyg Ang Arg Pro

||é"hfr1§;pThyIseu§@fAfps§éQ@W%%8) Lys Leu Ile Ay Val
Le%hﬁ@r%Siﬁﬁ’feeullﬁlrleﬁl_’ﬁ%(éﬂgb@rﬂﬂ—ys E; SEQ ID RID 289); Arg
ys y Met a H s Phe
Argfews‘ec}qu[@e rzbgé)(SEQé%]\@])? ?_ys Ile @n Ser Thr Pro
ValLed&z&l %Waéﬂ&g f{egEQE(D D)NO:Q@)],) Tyr H's Cys Asp Gy
n u Val Gy Ile Asp Le
10g ;‘ﬁlﬂrﬁfgﬁﬂsrsefmgf%éf%@%gé D NO 293)y 29 V\Dp )
ZOQAArQﬁﬁ.E&ﬁ}lHCHNgZ(SWIDm&B&) Ser Asn Ay Ser Leu Gn
e (Flynn et al., Science
245'\%6@%35 ﬁ%@%ﬁﬁ%bﬁa%6%%ﬂ’/breover, ot her heat
f/hgﬁgwmaiynsdvglwmw@ﬁd@s include: 5 @y Lys Trp
a E(g?%gé Ala Lys Arg Gu Thr Lys
(SI:S ?%Sﬂéerﬁg‘gg 4 @ys rp %;ﬁ H s Leu Phe (SEQ I D d
15NO129 By HisAeg Glie@lnEEQIRNOZILeu (SEQ | D NO. 298) ;

Trelsa'ir% D I D NG 299); 10 Ser S
% J@h% T?&ES@ ﬁ§598 Trp )Gly ProerTrperSer

PheLe@&Eg}Ar@MN@@M)( QAP &AQ: T’%?%Pro dy Lys Val (SEQID
L?ég%)rg Argb‘flg VAl euHiseQABNGB@),Al a2 (SEQ I D NO 303) ;

Lys Trp Val His Leu Phe (SEQ ID NO:341);

20  Asn ArgLeu Leu Leu Thr (SEQ ID NO:342);
Ala Arg Leu Leu Leu Thr (SEQ ID NO:343);
Asn Ala Leu Leu Leu Thr (SEQ ID NO:344);
Asn Arg Leu Ala Leu Thr (SEQ ID NO:345);
Asn Leu Leu Arg Leu Thr (SEQ ID NO:346);

25  Asn Arg Leu Trp Leu Thr (SEQ ID NO:347);
Asn Arg Leu Leu Leu Ala (SEQ ID NO:348);
Met Gln Glu Arg Ile Thr Leu Lys Asp Tyr Ala Met (SEQ ID NO:349);
Leu Arg Arg Trp Ser Leu Gly (SEQ ID NO:353);
Lys Trp Val His Leu Phe Gly (SEQ ID NO:354);

30  Asn Arg Leu Leu Leu Thr Gly (SEQ ID NO:355);
Ala Arg Leu Leu Leu Thr Gly (SEQ ID NO:356);
Asn Ala Leu Leu Leu Thr Gly (SEQ ID NO:357);
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Arg Ser Val Ser Ser Phe (SEQ ID NGO 304); 15 Leu dy

Thr Arg Lys Ay (SEQ ID NO 305); Lys Asp Pro Leu Phe
WEW408ED | D NO 306); Leu Ser A n H s Thr Asnp¢BEQQIN10983

NO 307); Asn Arg Leu Leu Leu Thr (SEQ I D NO 308);

Tyr Pro Leu Trp Val Ile (SEQ ID NO 309); 20 Leu Leu

Ile Ile Asp Arg (SEQ ID NG 310); Arg Val Ile Ser Leu

An (SEQ.I D NQ ; Vi Arg Au As SEQ ID
NO. 4%)tE LewAla Irﬁ“é%{‘éu &(ﬁﬂ%@bﬁ?ﬁi (S%Q D NoPs(ls);Q
E; gAiLHI}éuE.@UA\@Leu'ﬁmEGLﬁIEQSEQd BoNO 214) AS 25 Val Lys
eu n n Arg Leu L
As pAiEEd bde"‘g(lgi&Y(g%&RR)@@b Arg Trp @ yg(SEQ D
NO: Bsn/Arg Leeil Len PeugAlPGly (SEQ ITIND: 361%0( Sg?g; D glg 318); |
Asp Vi
élr oGéﬁsy LI%UV% ﬁ%@éﬁ-{% @%@% Arg His Arg Glpu 3a|
€] ng(aszsfé)AkiBN@hBBﬂs)Gly (BBQ IIANS: Ml\; Lys Arg Ser (SEQ ID
52004/ 010983 Ser Val
e vt R R L ol Len g arg
AI aA(gSE@VIaDLWaﬂZA!) Gly (Se@ IIEN: 19%% Ser Ala Trp (SEQ I D

“?’%iér gﬁ@@l@%g’iﬁzfﬁﬁ Mab). Arg (SEQ I D NO 326); 5

Leu I‘%Q D NO. 327); Thr Pro Thr
1QeuS®§61rHlA§;§a¥QBE@ (FBNB 8280 Thr His Ser Leu Ile Leu

( SEQ,|dR, MG B2 9L gt @Nd—ﬁ)lﬂ Leu Ser Ar SEQ ID
%,(ﬂy  Fip b Pho (SHQ i ‘Sor (SEO | D &03?31) 10

uAJ@crI Pag Gyl VA} &5 9318%1%@%1 D NO 332);

Arg Val His Asp Pro Ala Gly (SEQ ID NO:303);
Arg Ser Val Ser Ser Phe Gly (SEQ ID NO:304);
15  Leu Gly Thr Arg Lys Gly Gly (SEQ ID NO:305);
Lys Asp Pro Leu Phe Asn Gly (SEQ ID NO:306);
Leu Ser Gln His Thr Asn Gly (SEQ ID NO:307);
Asn Arg Leu Leu Leu Thr Gly (SEQ ID NO:308);
Tyr Pro Leu Trp Val Ile Gly (SEQ ID NO:309);
20 Leu Leu Ile Ile Asp Arg Gly (SEQ ID NO:310);
Arg Val Ile Ser Leu Gln Gly (SEQ ID NO:311);
Glu Val Ser Arg Glu Asp Gly (SEQ ID NO:312);
Ser Ile Leu Arg Ser Thr Gly (SEQ ID NO:313);
Pro Gly Leu Val Trp Leu Gly (SEQ ID NO:314);
25  Val Lys Lys Leu Tyr Ile Gly (SEQ ID NO:315);
Asn Asn Arg Leu Leu Asp Gly (SEQ ID NO:316);
Ser Lys Gly Arg Trp Gly Gly (SEQ ID NO:317);
Ile Arg Pro Ser Gly Ile Gly (SEQ ID NO:318),;
Ala Ser Leu Cys Pro Thr Gly (SEQ ID NO:319);
30  Asp Val Pro Gly Leu Arg Gly (SEQ ID NO:320);
Arg His Arg Glu Val Gln Gly (SEQ ID NO:321);
Leu Ala Arg Lys Arg Ser Gly (SEQ ID NO:322);
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Arg Met Leu G@n Leu Ala (SEQ ID NGO 333); Age Ay Trp
Ala Asn Ser (SEQ ID NGO 334); Arg Pro Phe Tyr Ser Tyr
W@ 3BPHYIING, 335); Ser Ser Ser Trp Asn Al a ( SERLT/DS2004/010983
NO 336); 15 Leu Ay Hs Leu Gu Gu (SEQ I D NO 337);
Ser Ala Val Thr Asn Thr (SEQ ID NO 338); Leu Arg Arg
Ala Ser Leu (SEQ ID NGO 339); Leu Arg Arg Trp Ser Leu

SEQ | 1 340),, Vi is Leu Phe (SEQ ID

(I\IQ gﬁi??ﬁgb%ﬁ&ﬁ%ﬁbé@é#@&ﬁj@éﬁ”’rhr (gEQ I D |\|o.A|342)L :

Al a An el WArg Ala GIn(SEHEEBNOMP2H0 343); Asn a Leu
Leal Le@ Ed;ll?l% le o H4 ' %?QArg ?_eu Ala Leu Thr
(SE eﬁ%‘%%@?; mﬁgﬁ@ﬁ)@ipﬁfg Leu Thr (SEQ ID

NO 346 Tyr B TAsVial Arg Glyg SEQ Ep NCe326Xhr ( SEQ | D NO 347) ;

A o ¥ Bedi 1p8 b R BBhIb R0 R °(SEo 1D no 349) ¢
Leu TN&OM@LGETSﬁSSTGINéSEQ}@'NQSEQ;I)D N03853); /L-\)r/S Irp
Val i §ig 2 \J5354) ; Asn Arg Leu
L:u T&% 'Ilsﬁ}er%qu Sél ﬁ%&h%%%%g? Ala Arg Leu Leu Leu
Thr Ly ey lamdep Bervag EQ IR¥O:A30% Leu Leu Leu Thr dy
( SEQch DEJ\QMY)&%_%%G%@%%W%%3 PCT/ US2004/ 010983

Asn Arg Leu Al a
1Peu Ay fra 478 sSrfhie B3 Gy SRS

]]%/)N%E I D NO 358); Asn Leu
3359);  Asn Arg Leu Trp

Gy e e O el Tyr Theay
] : s Trp Val Tyr e Ay
(s)éé(gF Egt\%ipz%)‘\?“ Sle}xphv(ﬁ%%ﬁﬁ‘%):@‘*b Thr Lys Gy (SEQ ID
NO: 296P:o Phe Tgr Skt Pyr\GHy (SH@EIDRO:3BhHe Ay (SEQ I D NO 297);

15

20

25

30

Ser Ser Ser Trp Asn Ala Gly (SEQ ID NO:336);

Leu Gly His Leu Glu Glu Gly (SEQ ID NO:337); and

Ser Ala Val Thr Asn Thr Gly (SEQ ID NO:338); as described by Gragerov et al., J. Molec.
Biol. 235:848-854 (1994).

[0057] Other heat shock protein binding domains include Phe Tyr Gln Leu Ala Leu
Thr(SEQ ID NO: ), Phe Tyr Gln Leu Ala Leu Thr Trp (SEQ ID NO: ), Arg Lys Leu Phe
Phe Asn Leu Arg (SEQ ID NO: ), Arg Lys Leu Phe Phe Asn Leu Arg Trp (SEQ ID NO:),
Lys Phe Glu Arg GIn (SEQ ID NO: ), Asn Ile Val Arg Lys Lys Lys (SEQ ID NO: ), and
Arg Gly Tyr Val Tyr Gln Gly Leu (SEQ ID NO: ).

[0058] Moreover, other heat shock protein binding domains include those described in

WQ09922761. Xaa represents any amino acid.

HTTVYGAG (SEQID NO: 82);
TETPYPTG (SEQ ID NO: 83);
LTTPFSSG (SEQ ID NO: 84);
GVPLTMDG (SEQ ID NO: 85);
KLPTVLRG (SEQ ID NO: 86);
CRFHGNRG (SEQ ID NO: 87);
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wW&E004A 9% SEQ | D NGO 300) ;

Arg Leu Val Leu Val Leu Ay (SEQ ID NG 298); Trp Lys
Trp Ay Ile Tyr (SEQ ID NO 299); 10 Ser Ser His Al a

ID NO301); Aalle Pro Ay Lys Val (SEQ ID NO 302);
Arg Val Hs Asp Pro Ala Ay (SEQ ID NGO 303); Arg Ser
Val Ser Ser Phe Ay (SEQ ID NO 304); 15 Leu Ay Thr
Arm@; mN@E@)j D NO 305); Lys Asp Pro Leu Phe
AsnGé(S%ﬁlDNOB Leu Ser Gn H's Thr Asn Ay
Arg Leu Leu Leu Thr Ay (SEQ ID
NCSI&Q&BRG (“S'EQIBrND ey Trp Val Ile Ay (SEQ ID NO 309);

v AfgnEle' SPRRRTSN 4 T Nosr 1) G val - er

Ar&sﬂalBIAﬂG (@QI{)&EQ%D NO 312); Ser lle Leu Arg Ser

T Pro Ay Leu Val Trp Leu Gy

(%%@%@W‘f} al Lys Lys Leu Tyr He Ay (SEQ ID
NCOrBQBYAFGASRQARMNONY; Leu Leu Asp Ay (SEQ I D NO 316);
Se J y Ay (SEQID NG 317); Ile Arg

SN AR §Sﬁq%’@~?5?seq ID NO 318): Ala Ser Leu Qys

Pr9GIMESErSEGHEDNMDNO: 319) ; 30 Asp Val Pro Ay Leu

o?rﬂxﬁm@é%d%ﬂ&ﬁﬁébn Arg H's Arg Qu Val Gn Qdy

15

20

25

30

I D NO 321 Leu Ald Arg Lys Arg Ser Gy (SEQ ID
\XTMQZSﬁ@IEMP@gMgs PCT/ US2004/ 010983 Ser Val

Le]!.)\mﬁlfdd E‘(%i D 1@ Y99, SEQ | D NO. 323); Asn Leu Leu Arg
AIaGI &é%%% 1 324); Ser Gy lle Ser Ala Trp
I ) ’Phe Tyr Phe Trp Val Arg Ay (SEQ
I DYH@AQ&MG (SEQ ID NO: 101);

SYIQATHG (SEQ ID NO: 102);
SSFATFLG (SEQ ID NO: 103);
TIPPNFAG (SEQ ID NO: 104);
ISLDPRMG (SEQ ID NO: 105);
SLPLFGAG (SEQ ID NO: 106);
NLLKTTLG (SEQ ID NQ: 107);
DQNLPRRG (SEQ ID NO: 108);
SHFEQLLG (SEQ ID NO: 109);
TPQLHHGG (SEQ ID NO: 110);
APLDRITG (SEQ ID NO: 111);
FAPLIAHG (SEQ ID NO: 112);
SWIQTFMG (SEQ ID NO: 113);
NTWPHMYG (SEQ ID NO: 114);
EPLPTTLG (SEQ ID NO: 115);
HGPHLFNG (SEQ ID NO: 116);
YLNSTLAG (SEQ ID NO: 117);
HLHSPSGG (SEQ ID NO: 118);
TLPHRLNG (SEQ ID NO: 119);
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5 Lys Leu Phe Leu Pro Leu Gy (SEQ IDNCO 327); Thr Pro
Thr Leu Ser Asp Ay (SEQ ID NO 328); Thr H's Ser Leu

WO b@4koe9xd y (SEQ I D NO 329); Leu Leu Leu LeuPGEUSZ04010983
Gy (SEQ ID NO 330); Leu Leu Arg Val Arg Ser Ay (SEQ
ID NO 331); 10 Gu Arg Arg ser Arg Ay Gy (SEQ ID
NGO 332); Arg Met Leu A n Leu Ala Ay (SEQ I D NO 333);
Age SSPREVHD IBNDSQ?___) Ay (SEQID NG 334); Arg Pro

Phe O 1D NO 335); Ser Ser Ser Trp
ﬁ‘@é‘% ()éE%ﬂP%q\lé?%ee) 15 Leu Gy H's Leu Qu
GI U YBTPLLEEQSEQIDNR3ZY); and Ser Ala Val Thr Asn Thr

€ d bed by G t al
3. PRk TNE: BnTE50 (1564)” [0087] Gt her he

§hoGJLPHSSAG| (SEQIID@ing24ipnmai ns i ncl ude Phe Tyr G n Leu
.0, ), Phe Tyr Gn Leu Ala Leu Thr

Trp %@%&E% @5%3,‘1\&}\%)5)”3 Leu Phe 20 Phe Asn Leu Arg

( SEGYVPLNEG (SEQAPNQ:\MZ6) eu Phe Phe Asn Leu Arg Trp

( SE he uArgGIn(SEQIDNQ),Asn

||eQ\17gB§8G%SEd'#I§8 7(SEQIDNO ), and Arg dy

Tyr YW&LLW?G (@EQ [GIN)O Llé&b, (SEQ ID NO ). [0058]

100r epveIsGTef 1536 @hpck protein binding domains
i ncl ude those descri bed in W992276 1. Xaa represents

any GAM IYe-S&t (FEQ BENQMIBONGAG (SEQ I D NO 82); TETPYPTG

( SEQATRFNGG % D NJIBRSSG (SEQ I D NO 84);  GVPLTMDG
(SEQ_I D I\IO 22 KLPTVLRG (SEQ ID NO 86); 30
CRF EPRE: 18%); 33 WD 2004/ 091493

pCT/rugg;@@M 398 NOTRBEEAG (SEQ I D NO 88); SSAAGPRG
15 SERApPRRGs (85%5 D NG 1 4)SRG (SEQ 1D Nor 90);
VAFTRLPG (SEQ ID NO: 135);
LPTRTPAG (SEQ ID NO: 136);
ASFDLLIG (SEQ ID NO: 137),;
RMNTEPPG (SEQ ID NO: 138);
20 KMTPLTTG (SEQ ID NO: 139);
ANATPLLG (SEQ ID NO: 140);
TIWPPPVG (SEQ ID NO: 141);
QTKVMTTG (SEQ ID NO: 142);
NHAVFASG (SEQ ID NO: 143);
25 LHAA Xaa TSG (SEQ ID NO: 144);
TWQPYFHG (SEQ ID NO: 145);
APLALHAG (SEQ ID NO: 146);
TAHDLTVG (SEQ ID NO: 147);
NMTNMLTG (SEQ ID NO: 148);
30 GSGLSQDG (SEQ ID NO: 149);
TPIKTIYG (SEQ ID NO: 150);
SHLYRSSG (SEQ ID NO: 151);
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DALMAP Xaa G (SEQ ID NO 91); 5 SS Xaa SLYI G (SEQ I D
NO 92); FNTSTRTG (SEQ ID NO 93); TVQHVAFG (SEQ I D

WON0494i493 DYSFPPLG (SEQ I D NO. 95); VGSMESL@(BER004010983

NO 96); 10 F Xaa PM Xaa. SG (SEQ ID NO 97);
APPRVTMG (SEQ I D NO. 98); | ATKTPKG (SEQ ID NO 99);
KPPLFQ G (SEQ I D NO 100); YHTAHNMG (SEQ ID NGO 101);

15 SYI QAT ID.NO 102); SSFATFLG (SEQ I D NO
10§T¥V8$Erggﬁé§58@s D NO 104) : ISLDP(RI\/GQ( SEQ I D
:\Igri%ﬁﬁk (SEQLIBLI‘RDEAEB)( SE?S:E 8 :\lg 106); 20 NLLKTTLG (SEQ
NO 108): SHFEQLLG
(SE&PPB%%C?SEQW HHGG ( SEQ | D NO) 110) : &
APDRRHEGS(SEQIDINDS5)111) ; 25 FAPLI AHG ( SEQ | D NO

112) ID NO 113): NTWPHWG (SEQ I D
SI\IO.@S?H?,W(%WE%)’SEQ I D NO ) 115) HGPHLI(:NGQ( SEQ

10

15

20

25

30

| DYREAVIYB Y SEQD NONSTLAG (SEQ ID NO 117);  HLHSPSGG

i s T

SSFPPLD (SEQ ID NO: 159);
MAPSPPH (SEQ ID NO: 160);
SSFPDLL (SEQ ID NO: 161);
HSYNRLP (SEQ ID NO: 162);
HI.THSQR (SEQ ID NO: 163);
QAAQSRS (SEQ ID NO: 164);

'FATHHIG (SEQ ID NO: 165);
SMPEPLI (SEQ ID NO: 166);
IPRYHLI (SEQ ID NO: 167);
SAPHMTS (SEQ ID NO: 168);
KAPVWAS (SEQ ID NO: 169);
LPHWLLI (SEQ ID NO: 170);
ASAGYQI (SEQ ID NO: 171);
VTPKTGS (SEQ ID NO: 172);
EHPMPVL (SEQ ID NO: 173);
VSSFVTS (SEQ ID NO: 174);
STHFTWP (SEQ ID NO: 175);
GQWWSPD (SEQ ID NO: 176);
GPPHQDS (SEQ ID NO: 177);
NTLPSTI (SEQ ID NO: 178);
HQPSRWV (SEQ ID NO: 179);
YGNPLQP (SEQ ID NO: 180);

. FHWWWQP (SEQ ID NO: 181);
ITLKYPL (SEQ ID NO: 182);
FHWPWLF (SEQ ID NO: 183);
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SSPREVHG (SEQ I D NO. 120); NQVDTARG (SEQ I D NO. 121);
YPTPLLTG (SEQ ID NO 122): HPAAFPWG (SEQ ID NO. 123);

W@ 200uRHSSAG (SEQ | D NO 124); LETYTASG ( SEQ | BUNGS2004/010983
125); KYVPLPPG (SEQ ID NO 126); APLALHAG (SEQ ID
NO 127); YESLLTKG (SEQ ID NO 128); 10 SHAASGTG ( SEQ
ID NO 129); GLATVKSG (SEQ ID NO 130); GATSFGLG

(S - GPVSG (SEQ I D NO 132);
TL%@%&%@@%@ESB); 153 HSPFKSQG (SEQ) ID NO
@WW@T@H@W@Q%D NO 135); LPTRTPAG (SEQ ID

; : ID NO 137); RMWNTEPPG (SE
| D W%@VQV%%%WPET G (SEQ ID NO) 139) ; ANAT(PLLg
( SERFFRMRGSEQADINO: I$DWPPPVG (SEQ | D NO 141);
5QT W@kﬁ%@gl@ﬁ@lgéﬂ); NHAVFASG (SEQ | D NO 143);

25 LHAA Xaa TSG ;
RGOSR0 | Mo 146) T YAt DL Ve SE0
| DJ¥OHT A47 \sEQ TMEOMSDfs (SEQ I D NO 148); 30 GSGLSQDG
(SER, LR %rd$8No: 195! KT YG (SEQ 1D NG 150);
FHWWWQP (SEQ ID NO: 192);
10 HPSNQAS (SEQID NO: 193);
NSAPRPV (SEQ ID NO: 194);
QLWSIYP (SEQ ID NO: 195);
SWPFFDL (SEQ ID NO: 196);
DTTLPLH (SEQ ID NO: 197);
15 WHWQMLW (SEQ ID NO: 198);
DSFRTPV (SEQ ID NO: 199);
TSPLSLL (SEQ ID NO: 200);
AYNYVSD (SEQ ID NO: 201);
RPLHDPM (SEQ ID NO: 202);
20 WPSTTLF (SEQ ID NO: 203);
ATLEPVR (SEQ ID NO: 204);
SMTVLRP (SEQ ID NO: 205);
QIGAPSW (SEQ ID NO: 206);
APDLYVP (SEQ ID NO: 207);
25 RMPPLLP (SEQ ID NO: 208);
AKATPEH (SEQ ID NO: 209);
TPPLRIN (SEQ ID NO: 210);
LPIHAPH (SEQ ID NO: 211);
DLNAYTH (SEQ ID NO: 212);
30 VTLPNFH (SEQ ID NO: 213);
NSRLPTL (SEQ ID NO: 214);
YPHPSRS (SEQ ID NO: 215);

37




SHLYRSSG (SEQ I D NO 151); 35 WD 2004/ 091493
PCT/ US2004/ 010983 YTLVQPL (SEQ I D NO 152); TPDI TPK
WO SEQ0Y@INO. 153); TYPDLRY (SEQ | D NO. 154); PORUSMIS10983

(SEQ ID NO 155); 5 MSTTFYS (SEQ ID NO 156); YQHAVQT
(SEQ ID NO 157); FPFSAST (SEQ ID NO 158); SSFPPLD
(SEQ ID NO 159); MAPSPPH (SEQ ID NO 160); 10

SSFREPEASTE gryﬁgf %2%% HSYNRLP (SEQ I D NO 162);
HLTHS S§E§8I QAAQSRS (SEQ I D NO 164) ;
FATHALEGE SE@E@M@ 21@5) 15 SMPEPLI (SEQ ID NO 166);

| PR\LleRT(Lg qu @7) SAPHMTS (SEQ I D NO 168) ;
KAPVWAS % 169); LPHW.LI (SEQ ID NO 170);
20 ASABYHK N€}9)171) VTPKTGS (SEQ I D NO

572)TSD KQ: bANO. 173); VSSFVTS (SEQ I D NO
174) TII—JF V\P SEQ | D NO 175); 25 GQWASPD (SEQ I D
Tf?éf)'s- Bo 1D NO177); NTLPSTI (SEQ ID

I\IO NIABYEHD F@E@Mo( m)? ID NG 179);
LETYTAS (SEQ ID NO: 223);
AYKSLTQ (SEQ ID NO: 224);

10 STSVYSS (SEQ ID NO: 225);
EGPLRSP (SEQ ID NO: 226);
TTYHALG (SEQ ID NO: 227);
VSIGHPS (SEQ ID NO: 228);
THSHRPS (SEQ ID NO: 229);

15 ITNPLTT (SEQ ID NO: 230);
SIQAHHS (SEQ ID NO:231);
LNWPRVL (SEQ ID NO:232);
YYYAPPP (SEQ ID NO:233);
SLWTRLP (SEQ ID NO:234);

20 NVYHSSL (SEQ ID NO:235);
NSPHPPT (SEQ ID NO:236);
VPAKPRH (SEQ ID NO:237);
HNLHPNR (SEQ ID NO:238);
YTTHRWL (SEQ ID NO:239);

25  AVTAAIV (SEQ ID NO:240);
TLMHDRV (SEQ ID NO:241);
TPLKVPY (SEQ ID NO:242);
FINQQYH (SEQ ID NO:243);
SHVPSMA (SEQ ID NO:244);

30 HTTVYGA (SEQ ID NO:245);
TETPYPT (SEQ ID NO:246);
LTTPFSS (SEQ ID NO:247);
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YGNPLQP (SEQ ID NO 180); 30 FHWAWAQP ( SEQ | BONo.lSé;a_l);
| TLKYPL (SEQ ID NO 182): FHWPW.F (SEQ I D NO ) s
W@ B0 RD4/ 091493 PCT/ US2004/ 0129;33 ;% rggggsl Guot
; 184): FHWAWAQP (SEQ ID NO 185);
% 186%' EPFFRMQ (SEQ I D NO 187); 5 TWALNYR (SEQI IDD
NO 188): FHWWAQP (SEQ ID NO 189): QPSHLRW ( SEQ

GMPOITMD GRASIN, 191): FHWWAQP (SEQ I D
NS e 023 gElQDI D RO 1)93) NSAPRPV ( SEQ
ﬁ%g%%]&&&?&@% (SEQ ID NO. 195): SWPFFDL ( SEQ

D N@FHG@B) I oo (S50 D RS 133) TSPLSLL
( SE@IkBFﬁg (ségg% NO: RTE\IS g 358 ID NO 201); RPLHDPM
% MERO(SROR) NO2BSWPSTTLF (SEQ ID NO 203) ; 205) ;
ATL@ﬁgW sk Qlig %25 04); SMIVLRP ( SEQ : B % 207)
QI b 3@8 06); APDLYVP (SEQ
{aS@Q ID N 2520)8) ;
‘ss Xaa SLYT (SEQ ID NO: 255);
FNTSTRT (SEQ ID NO: 256);
10 TVQHVAF (SEQ ID NO: 257);
DYSFPPL (SEQ ID NO: 258);
VGSMESL (SEQ ID NO: 259);
F Xaa PMIXaa S (SEQ ID NO: 260);
APPRVTM (SEQ ID NO: 261);
15 IATKTPK (SEQ ID NO: 262);
KPPLFQI (SEQ ID NO: 263);
YHTAHNM (SEQ ID NO: 264);
SYIQATH (SEQ ID NO: 265);
SSFATFL (SEQ ID NO: 266);
20 TTPPNFA (SEQ ID NO: 267);
ISLDPRM (SEQ ID NO: 268);
SLPLFGA (SEQ ID NO: 269);
NLLKTTL (SEQ ID NO: 270);
DQNLPRR (SEQ ID NO: 271);
25 SHFEQLL (SEQ ID NO: 272);
TPQLHHG (SEQ ID NO: 273);
APLDRIT (SEQ ID NO: 274),
FAPLIAH (SEQ ID NO: 275);
SWIQTFM (SEQ ID NO: 276);
30 NTWPHMY (SEQID NO: 277);
EPIPTTL (SEQ ID NO: 278);
HGPHLFN (SEQ ID NO: 279);
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AKATPEH (SEQ I D NO 209);
LPI HAPH (SEQ I D NO. 211);
W@oOWTLRMNFH (SEQ | D NO 213); NSRLPTL ( SEQ | DPaNDUS2004/010983

214);

TPPLRIN (SEQ ID NO. 210);
DLNAYTH (SEQ I D NO. 212);

YPHPSRS (SEQ I D NO~ 215); 37 WD 2004/ 091493

PCT/ US2004/ 010983 GTAHFMY (SEQ I D NO 216); YSLLPTR

(SEQ ID NO 217);

LPRRTLL (SEQ I D NO 218); TSTLLWK
PH (SEQ I D NO 220); TSSYLAL

SE
( 81%% (%%)Néﬁ}; HD (SEQ ID NO 222); LETYTAS
(SE@MLSPQ@ (SEQAP:NO:A$KSLTQ (SEQ I D NO 224): 10

STSYY!

TTYHALG SE bgdl@ 2%%)‘5/)

THsﬂﬁblsE‘(’Ié REPNG: 2@329)

PR (3 § ORI

NVYPSIELL Bt

QREP NE: é%%),

VPARRRA FPRE & B PINGO2E6);

10

15

20

25

30

LLPHSSA (SEQ ID NO: 287);
LETYTAS (SEQ ID NO: 288);
KYVPLPP (SEQ ID NO: 289);
APLALHA (SEQ ID NO: 290);
YESLLTK (SEQ ID NO: 291);
SHAASGT (SEQ ID NO: 292);
GLATVKS (SEQ ID NO: 293);
GATSFGL (SEQ ID NO: 294);
KPPGPVS (SEQ ID NO: 295);
TLYVSGN (SEQ ID NO: 296);
HAPFKSQ (SEQ ID NO: 297);
VAFTRLP (SEQ ID NO: 298);
LPTRTPA (SEQ ID NO: 299);
ASFDLLI (SEQ ID NO: 300);
RMNTEPP (SEQ ID NO: 301);
KMTPLTT (SEQ ID NO: 302);
ANATPLL (SEQ ID NO: 303);
TIWPPPV (SEQ ID NO: 304);
QTKVMTT (SEQ ID NO: 305);
NHAVFAS (SEQ ID NO: 306);
LHAA Xaa TS (SEQ ID NO: 307);
TWQPYFH (SEQ ID NO: 308);
APLALHA (SEQ ID NO: 309);
TAHDLTV (SEQ ID NO: 310);
NMTNMLT (SEQ ID NO: 311);

EGPLRSP (SEQ I D NO 226);
VSI GHPS (SEQ I D NG 228)

15 | TNPLTT (SEQ I D 230) ;
LNWPRVL (SEQ I D NO 232)
SLWIRLP (SEQ I D NO 234); 20

NSPHPPT (SEQ I D NG 236) ;
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NO 238); YTTHRW (SEQ ID NQ 239); 25

NG 240); TLMHDRV (SEQ I D NGO 241);

wQa RoHPMIE SE NO 242); FTNQQYH (SEQ I D NO PaBYI$2004/010983
SHVPSMA ( SEQ NO 244); 30 HTTVYGA (SEQ | D NO 245);
TETPYPT (SEQ I D NO 246); LTTPFSS (SEQ I D NO 247); 38

WD 2004/ 091493 PCT/ US2004/ 010983 GVPLTMD (SEQ I D .

. LR EQ.ID NO 249); CRFHGNR (SEQ I D
No SeyesdR G BABER ) R 251y ; 5 SSAMGPR (SEQ 1 D
I\IO TPESTTY (SQ VSR JISEQ | D NO 253): DALMAP Xaa ( SEQ

SLYI (SEQ ID NO 255): FNTSTRT
(SE [‘f%%@csfgé?%q% PUOVAF (SEQ 1D NO 257):

DYS AWQEQSEQ IRMIO:338) and VGSVMESL (SEQ ID NO 259); F

NO 260); APPRVTM (SEQ I D NO
261) 15 |2T§3riﬁﬁ§s%‘ D NO 262); KPPLFQ (SEQID
NO  263); YHTAHNM (SEQ ID NO 264); SYI QATH (SEQ I D

NO [@B3) The dfsbrickitibned hERst ok MOteirdBfling domains are merely exemplary of

various peptides, among peptide and non-peptide heat shock protein binding molecules, that

HNLHPNR ( SEQ
AVTAAI V ( SEQ
Q

OO00o

may be used in the practice of the present invention. In other embodiments, the heat shock
protein binding domain may be directed to bind to a different part of the mammalian heat

10 shock protein that those aforementioned, and the heat shock protein-binding domains of the
invention are not limited to binding to any particular portion of the heat shock protein
molecule. In a non-limiting example, the peptide IFAGIKKKAERADLIAYLKQATAK
(Greene et al., 1995, J. Biol. Chem. 270:2967-2973; SEQ ID NO:331) or a heat shock
protein-binding fragment of this peptide, is used in any of the conjugates of the invention to

15 facilitate the binding of a pre-selected molecule to a heat shock protein. In addition to the
aforementioned peptides that bind to heat shock proteins, the binding may be achieved
through the use of an organic molecule or compound with heat shock protein binding
activity. For example, suitable molecules include members of the benzoquinone ansamycin
antibiotics, such as herbimycin A, geldanamycin, macmimycin I, mimosamycin, and

20  kuwaitimycin (Omura et al., 1979, J. Antibiotics 32:255-261 ; see also W09922761,
incorporated by reference herein in its entirety), or structurally related compounds, and
analogs or derivatives thereof. These molecules may be conjugated though established
chemical means to the antigenic domains of the invention, via the peptide linker, to produce
hybrid antigens capable of binding to a heat shock protein in vitro or in vivo and eliciting an

25  immune response to the antigen present therein.

[0060] As described in co-pending and commonly-owned application serial no.
10/776,521, filed February 12, 2004, incorporated herein by reference in its entirety, it has
been found that incorporation of a tryptophan residue (Trp, or single amino acid code W) at
the C-terminus of the heat shock protein binding domains such as but not limited to those

30 identified as described above, enhances binding to heat shock proteins. Increased binding to

heat shock proteins has been found to increase the ability of hybrid antigens to induce an
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20 TTPPNFA (SEQ ID NO 267);: | SLDPRM (SEQ I D NO.

268); SLPLFGA (SEQ ID NO 269); NLLKTTL (SEQ ID NO
WQZOWPIIXNLPRR (SEQ | D NO 271); 25 SHFEQLL (BEQUSM04/010983

NO  272); TPQLHHG (SEQ ID NO 273); APLDRI T (SEQ I D

NO 274);- FAPLIAH (SEQ ID NO 275); SW QTFM (SEQ I D

NO 276); 30 NTWPHWY (SEQ ID NO 277); EPLPTTL (SEQ

200 Ao BB o o MRS bt p@pinistered na
28 O)F?mﬂEHBPEGh@sﬁ@?H liﬁotbﬁor ®Bh) a;dl-ningdt&éﬂld%zl(q SEfaédeE)Iidgﬁme response
26412 VB D b R p e of Gk RN Gl O ey o
286)i$terrmlpg|g§mtx SERstidediD Pczwsgs/l_m@'r(viﬁgg%m? E)o
ﬁg?)mzcé%’)g mﬁé%ﬁﬁ‘&%gg‘ﬁ%% i%gﬁ?%@géi) 5 AEHAG/:%; G(L SEQ 1 D

|N8 %gbﬁ‘f%{ﬁfzggs@g}gge(?ﬁglg@% C[Nfgez}(é}?o% ’glg}e:in binding domal(ns, t}%se

preferred in the present invention as part of a hybrid antigen comprising an antigenic

domain and peptide linker of the invention there between includes the following heat shock

protein binding domains:

10 [0062] Gly Lys Trp Val Tyr Ile Gly Trp (SEQ ID NO:);
Ala Lys Arg Glu Thr Lys Gly Trp (SEQ ID NO:);
Lys Trp Val His Leu Phe Gly Trp (SEQ ID NO);
Arg Leu Val Leu Val Leu Gly Trp (SEQ ID NO:);
Trp Lys Trp Gly Ile Tyr Gly Trp (SEQ ID NO:);
15 Ser Ser His Ala Ser Ala Gly Trp (SEQ ID NO:);
Trp Gly Pro Trp Ser Phe Gly Trp (SEQ ID NO:);
Ala Ile Pro Gly Lys Val Gly Trp (SEQ ID NO:);
Arg Val His Asp Pro Ala Gly Trp (SEQ ID NO:);
Arg Ser Val Ser Ser Phe Gly Trp (SEQ ID NO:);
20  Leu Gly Thr Arg Lys Gly Gly Trp (SEQ ID NO:);
Lys Asp Pro Leu Phe Asn Gly Trp (SEQ ID NO:);
Leu Ser GIn His Thr Asn Gly Trp (SEQ ID NO:);
Asn Arg Leu Leu Leu Thr Gly Trp (SEQ ID NO:);
Tyr Pro Leu Trp Val Ile Gly Trp (SEQ ID NO:);
25 Leu Leu Ile Ile Asp Arg Gly Trp (SEQ ID NO:);
Arg Val Ile Ser Leu Gln Gly Trp (SEQ ID NO:);
Glu Val Ser Arg Glu Asp Gly Trp (SEQ ID NO:);
Ser Ile Leu Arg Ser Thr Gly Trp (SEQ ID NO:);
Pro Gly Leu Val Trp Leu Gly Trp (SEQ ID NO:);
30 ValLys Lys Leu Tyr Ile Gly Trp (SEQ ID NO:);
Asn Asn Arg Leu Leu Asp Gly Trp (SEQ ID NO:);
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TLYVSGN (SEQ ID NO 296); HAPFKSQ (SEQ ID NO: 297);

VAFTRLP (SEQ I D NO. 298); 20 LPTRTPA (SEQ I D NO. 299);
Wa\SRDiob1493 SEQ | D NO. 300); RVNTEPP (SEQ | D NCPCBO8)0p4/010983

KMIPLTT (SEQ I D NO 302); ANATPLL (SEQ ID NO 303);

25 TIWPPPV (SEQ ID NO 304): QITKVMIT (SEQ I D NO.

305); NHAVFAS (SEQ ID NO 306); LHAA Xaa TS (SEQ ID

NO 08); 30 APLALHA (SE
|DS€3%GI§/ Jy@%ﬁﬂ é® fﬁll\éﬁ 310) : NMTNI\/LT((SgQ

|foﬂd~rg§1°1 er Glplla /gy Ji F AY%);PCT/ US2004/ 010983
CSQUBER LHEG 1 D1 3R 1se D Ilﬁl)Y (SEQ ID NO 313);

SHLYR 314) (SEQ ID NO. 315);
and* S@%?Xéﬁeﬁgﬁ @EQ%SQ] The

saf %xigmmwﬁ@amﬁﬁlﬁmqﬁ(@ﬂﬁ\]@'){‘ (tjﬂ ndi ng domi nf 3“9
mer.el y..exe i des, anong pepti de
andHoW ﬁﬁﬁ%@gﬁ%ﬁy Mﬁ?ﬁp in bi ndi ng nol ecul es,
t haer :fmmeubep H&S\dal Gly lrﬁl@mmd)qet gf Lhet pr ﬁseEt

n o e e heat shoc

pro SglLﬁ'Q ég&rg%?aﬁlyﬁ?pﬂ@b@é@ﬁ(ﬂect ed to bind to a
deSeeGb'riteqaaﬁtaTm;ﬁGb'ﬁhpWN@r) Eeat1 10 sEoct protein
t 2,0%1% t.he heat shoc

1 rgihgltr @%%%}ﬂgﬁ()ﬁgﬁo )i nvention are not

I i rh}’ﬁééﬂl’hﬂkwﬁmlwgQlloTlar@E(bEBNlOc)ul ar portion of the

heaty, shogk LBl ¥ &l a non-limting
exanpl e, t he Fegts‘?mmii—gﬁi&m DLI AYLKQATAK  (Gr eene

et 14 His'Spobey 1 J~eu BloTe (FRER NODO: 2967- 2973; SEQ I D
NOI33 L3) LOI L sBel; GH'PpKSEQ ID NOY);

15 Leu Leu Arg Val Arg Ser Gly Trp (SEQ ID NO:);
Glu Arg Arg ser Arg Gly Gly Trp (SEQ ID NO);
Arg Met Leu Gln Leu Ala Gly Trp (SEQ ID NO);
Age Gly Trp Ala Asn Ser Gly Trp (SEQ ID NO:);
Arg Pro Phe Tyr Ser Tyr Gly Trp (SEQ ID NO:);

20 Ser Ser Ser Trp Asn Ala Gly Trp (SEQ ID NO:);
Leu Gly His Leu Glu Glu Gly Trp (SEQ ID NO:);
Ser Ala Val Thr Asn Thr Gly Trp (SEQ ID NO:);
Phe Tyr Gln Leu Ala Leu Thr (SEQ ID NO: );
Phe Tyr GIn Leu Ala Leu Thr Trp (SEQ ID NO:),

25  ArgLys Leu Phe Phe Asn Leu Arg (SEQ ID NO: ),
Arg Lys Leu Phe Phe Asn Leu Arg Trp (SEQ ID NO:),
Lys Phe Glu Arg Gln (SEQ ID NO: ),
Asn Ile Val Arg Lys Lys Lys (SEQ ID NQ: ), and
Axg Gly Tyr Val Tyr Gln Gly Leu (SEQ ID NO:).

30 [0063] Other non-limiting examples of such heat shock protein binding domains with a

terminal Trp residue useful for the various aspects of the present invention include:
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protei n-bi nding fragnent of this peptide, is used in
any of the conjugates of the invention to 15

wo aoilopt43 e t he bi ndi ng of a pre-sel ected nol eRCil/8S1004/610983
heat shock protein. In addition to the aforenentioned
pepti des that bind to heat shock proteins, the binding
may be achi eved through the use of an organic

ity bR A itk AP, DL

rrenti&rB_/rGﬂnLdueMbEmmmm(GEQ IBMNGABIAgi N anti bioti cs,

such n Ia W bRrCcm nycin |,
né&gg??’y Pﬂe Asﬁﬁé‘k Tud @r%?’nﬁ?'é%’ra et al., 1979,

J . Bhtliy ini Vﬂg"yﬂne QTR GEQ IHENO: 2958;0 W09922761,

nc r its entirety), or

gst r%‘{:altq“ elu?ﬂ'ff"? @Q%gpné}z?ﬁg%d’ anal ogs or

derLxsailfrpVeBHlsh@uBlwalym’ﬁEQ@H\&lﬂ%s may be conj ugat ed

thoggﬁ fo the antigenic

doma eﬁ%@%ﬂ%@%ﬁ%@ a the Beptl de linker, to

pr oamde’sTm@b'lﬂﬁTahﬁlygém@W@%T bi nding to a heat

shog spf @i Qlidlsdr A1V ﬁ?p@,EQ'mNGB’(Sb)and eliciting an 25
i mrune_response to antlﬁﬁn present therein. [0060]

10s E’@s@i’i"fﬁ’e’&ﬁsﬁ”ﬂ’é%ﬁ@l(w &8onl y- owned
apphisaRlroYBENal GR (SHBAS0Y, 1 [ed February 12,

2004, incorpor.at rence inits
entf‘FgeY%}H“i SPI'Fé%%ja‘o@éﬁ @Eﬁ?@ﬁ‘ﬁa? #ncorporation of a
trymgri]ﬁgbhafal SeeserdlheG(yTTrpéSB!IDZSNogbé), Erri no aci db_cog_e W

rmn protei n binding
donh?‘h@ygf&&ﬁé?sy @8&@&5@%&6?@% hose 30 identified
18s nmumnemmmmnemammmmmg to heat shock
pro a n t shock proteins
has£ e%ﬁql oﬁlﬁﬁésnﬁlg%gdessﬁgtné ity of hybrid
gggl_ 2@@&& Eﬁl? Lleggdgcﬁlrm Trp (YHQ HDN@/KOQ);L%?h t

0 e antigenic

doma?qﬁ?rg?‘ ﬁé geGia E{ﬁ V\Eet‘ner adm ni stered in
a bmﬂmuékIWAsnAagﬁbﬂmﬁﬁ&HDWéﬂQ;n or when
2@dmAF%§£1?fe%9r@éu%1§(ﬂy‘ﬂﬁ'(%ﬂ\lomne response is

correlated wth increased efflcacaof treating

di sEhs¥al Genane Ay AFpFRIREERIPIYHS LD det er mi ni ng

af f S&'Ifele@%@g SESGf G@qfilp (SEQFiﬁ'N(b 3596/ 13363 (W9706821),
| ncorporated herein bg reference inits

whi
ent P’f"éf’lVLe‘[UE)‘érﬂ’ el REQIBMNY g sel ection of heat
shogki s 0kelé DirmdiGNTPer) meNothgse preferred in the

re t n, as d anti gen t
E rr%F éf'm&giﬁ ‘H"E}’e(ﬁl?grrp @gmﬁg@ 'pepti de |inker of
t he Sémye By Ak Trp SHEGH TipSEQ IDAND:8iEs t he fol | owi ng
hea hogk ot ei i ngi maLns: 10 [0062] Ay Lys
Tr ph?/éfgo%l&{)(l&lé’tlgc?/y ?‘Pﬁ‘ggbgﬁqu% ); Ala Lys Arg Gu
Thr AlaySer GhwyCilsrRyo TBEQY T (SER YD NO:319); =

Asp Val Pro Gly Leu Arg Gly Trp (SEQ ID NO:320);
30  Arg His Arg Glu Val Gln Gly Trp (SEQ ID NO:321);
Leu Ala Arg Lys Arg Ser Gly Trp (SEQ ID NO:322);
Ser Val Leu Asp His Val Gly Trp (SEQ ID NO:323);
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Lys Trp Val H's Leu Phe Ay Trp (SEQID NO); Arg Leu
Val Leu Val Leu Ay Trp (SEQID NG ); Trp Lys Trp Ay
WO L@4099d y Trp (SEQ ID NGO ); 15 Ser Ser Hi s PCHUSHN4/010983
Ala Gy Trp (SEQID NGO ); Trp Ay Pro Trp Ser Phe Gy

Trp (SEQIDNO); Aalle Pro Ay Lys Val Ay Trp
(SEQIDNO) Arg Val H's Asp Pro Ala Ay Trp (SEQ ID

r,.Va r SEQ I D NO ) ;

f‘ HL?JJI ]gau%ﬁ"’ J\l %§T@%E@H§Nﬂ%4 SEQ(I D NO); )Lys
ASpS&r(ByﬂeSeerieTﬁs@\lymy(SlEQpD(I\EEQSDD NO); Leu Ser @n
H s d r araAsn Arg Leu Leu Leu
Thr ngffr ﬁ%T?S\;ébe %G@Q,SEB%%P%@’L% Trp Val Ile Ay
Tr pLySEQ BDLMNCPIp; Le@ 61y Bp (SEEUIND N@:3RT)e Asp Arg Ay Trp

E b Gn dy Tr SEQ ID
&lo P 72 m%?ﬁse@&% %?HCQSEQﬁrN@)’Tr D (séQ D F\IO)
Ser Thrlléls Berendlg Lseﬁlymp (S@@W@ 3%93£Q IDNO); Pro Qy
LeuLa{aLeuTﬂeeLe.@gerqrgeT}rﬂgqm ): 30 val Lys Lys
Leu_ Tyr §\¥G % Asn Asn Arg Leu Leu
AspLGI;/euﬁfﬁv(aé%@quG ) (SEQ4P Ng»33D04/ 091493

Qa&g@él;os& aly@rrrmgqcﬂmd\mﬂrp Ay dy Trp

| Il d T SEQ ID
% fRre Mol 2ok Leafolahe Fints i Nalobire o (60 T Na |
ﬁlerJAX?GIyPrrpAS/i Hsnl Ser G p GBQ MrypoESHO | D NO )L 5AiAr gA
ou Ala Ar
LysA}i& T-'@Ia%? ?y&l%ééﬁ@ﬂ%éﬁ%%?s(ﬂ Val Lou Asp Hi g

Val S&iSgr JarIrg S\l GINGp XSEQ B3NOI386); Lou Arg Arg Ala Gy
LR PN B ek SEny 2 Trp G T
15  Ser Ala Val Thr Asn Thr Gly Trp (SEQ ID NO:338);
Leu Arg Arg Ala Ser Leu Trp (SEQ ID NO:339);

Leu Arg Arg Trp Ser Leu Trp (SEQ ID NO:340);

Lys Trp Val His Leu Phe Trp (SEQ ID NO:341);

Asn Arg Leu Leu Leu Thr Trp (SEQ ID NO:342);
20 Ala Arg Leu Leu Len Thr Trp (SEQ ID NO:343);

Asn Ala Leu Leu Leu Thr Trp (SEQ ID NO:344);

Asn Arg Leu Ala Leu Thr Trp (SEQ ID NO:345);

Asn Leu Leu Arg Leu Thr Trp (SEQ ID NO:346);

Asn Arg Leu Trp Leu Thr Trp (SEQ ID NO:347); and

25  Asn Arg Leu Leu Leu Ala Trp (SEQ ID NO:348).

[0065] Other heat shock protein binding domains useful in the practice of the present

invention include Phe Tyr Gln Leu Ala Leu Thr Trp (SEQ ID NO:501), Phe Tyr Gin Leu

Ala Leu Thr Trp (SEQ ID NO:502 ), Arg Lys Leu Phe Phe Asn Leu Arg Trp

(SEQ ID NO:503 ), Arg Lys Leu Phe Phe Asn Leu Arg Trp (SEQ ID NO:504 ), Lys Phe
30  Glu Arg Gln Trp (SEQ ID NO:505), Asn Ile Val Arg Lys Lys Lys Trp (SEQ ID NO:506),

and Arg Gly Tyr Val Tyr Gln Gly Leu Trp (SEQ ID NO:507).
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10 Phe Tyr Phe Tip Val Arg Ay Trp (SEQID NG ); Lys

Lou Phe Leu Pro Lou Ay Trp (SEQID NG ); Thr Pro Thr
whewsBers9Asp Ay Trp (SEQ ID NO); Thr H s SepPCT/o82004/@10983

Lou Ay Trp (SEQID NO); Leu Lou Lou Leu Ser Arg Ay

Tip (SEQID NGO ); 15 Lou Leu Arg Val Arg Ser Ay Trp

(SEQIDNG); Gu Arg Arg ser ArgGIyGIyTrp(SEQID

Egoe)[0066f\r g9 M&éog&OAsUﬂr% atls k ﬂF@mCﬂ(xéigé cf) 51(5 ciuQe %ﬁ) descgibed in

Phe W9 g %‘?1 mermay f?"eﬁr fﬁm@@E’Qpl rEﬁld\I@aQIde AacBeve tBe purfs@ks of the

Tr ht Mventioh YxXahrbrésSE Lou Ay H's Lou Qu
€] Epg&y Trvp (SEQa r%)r n'anéagl? Azlda Val Thr Asn Thr vy

Lou Ala Lou Thr (SEQ ID
Trp@“%qﬁﬁgv %P“éf%fi“g{fpﬁ%%g\mﬂﬁﬂ Mrp (SEQID NO ),
%5 AﬂigPﬂQ)FfSp Illeuhﬂhew?'ﬁpmq II,GNOA{]S}OX, S:Eg INB N)O ), LySAr g
n L),

P%Z T&fﬁﬂ ‘gAgﬁeu(A%%&ﬁ%@ﬁﬁ%ﬁgﬁ;e Val Arg Lys Lys
Lys AsSBG Thd TNOAla)Thr aa:rd“rpOQSEQ IDINO: 'Eysz)vﬁl I iT?/n'rt IGnS dy
L ﬁ]wg o]
eggM%g;Q suce%é%eqi%(géé rg({] 5r?li]’bl ndi ng domai ns

YBGIntEg fariél GiFrBHffesGSEQéDG&ﬂWDT or the various

S n | ude: 43 WO
gog?{lﬁ %gri’%%gg%%%%%%?é%@%m USE)Z] Asn Leu Leu Arg

Leu S¥her @‘VWP{?I@SE@’F{D(R@Q@BW 1H6s Tyr G n Leu Al a
Leu Mey AlaTi SérPapro BridNEdp @%IDIQ@ g1lsyg Leu Phe Phe Asn

ée;s,%i Tlg%éigy%@ggpg(sg Lys Trp Val Tyr He

AP&IQ_J;@ g du Thr Lys Ay
TrpI—Iﬁ&QT&rDMr@Q@PmM(SE@UDN@'HﬂS Leu Phe Ay Trp

SE% I%.}g% ﬁls S)er Gln/:}{rg Trp (gE(\Q/?Il) NLOeliIIG\é?l Leu Gy Trp (SEQ

Gln Ala Ala GIn Ser Arg Ser Trp (SEQ ID NO: 1161);
Phe Ala Thr His His Ile Gly Trp (SEQ ID NO: 1162);
Ser Met Pro Glu Pro Leu Ile Trp (SEQ ID NO: 1163);
Ile Pro Arg Tyr His Leu Ile Trp (SEQ ID NO: 1164);

20 Ser Ala Pro His Met Thr Ser Trp (SEQ ID NO: 1165);
Lys Ala Pro Val Trp Ala Ser Trp (SEQ ID NO: 1166);
Leu Pro His Trp Leu Leu Ile Trp (SEQ ID NO: 1167);
Ala Ser Ala Gly Tyr Gln Ile Trp (SEQ ID NO: 1168);
Val Thr Pro Lys Thr Gly Ser Trp (SEQ ID NO: 1169);

25  GluHis Pro Met Pro Val Leu Trp (SEQ ID NO: 1170);
Val Ser Ser Phe Val Thr Ser Trp (SEQ ID NO: 1171);
Ser Thr His Phe Thr Trp Pro Trp (SEQ ID NO: 1172);
Gly GIn Trp Trp Ser Pro Asp Trp (SEQ ID NO: 1173);
Gly Pro Pro His GIn Asp Ser Trp (SEQ ID NO: 1174);

30 Asn Thr Leu Pro Ser Thr Ile Trp (SEQ ID NO: 1175);
His GIn Pro Ser Arg Trp Val Trp (SEQ ID NO: 1176);
Tyr Gly Asn Pro Leu GIn Pro Trp (SEQ ID NO: 1177);
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Trp Lys Trp Ay He Tyr Gy Trp (SEQ ID NO 299); Ser

Ser Hs Ala Ser Ala Ay Trp (SEQ ID NO 300); 10 Trp
w@R004@91a93rp Ser Phe Ay Trp (SEQ I D NO 301); PE&I/ES1004010983

Pro Ay Lys Val Ay Trp (SEQ ID NG 302); Arg Val H's

Asp Pro Ala Gy Trp (SEQ I D NG 303); Arg Ser Val Ser

Ser Phe Ay Trp (SEQ ID NO 304); Leu Ay Thr Arg Lys

€] - T . i Asp Pro Leu Phe
Ash @ey{“ﬁ'ﬁI%s‘é%‘%“@’ﬁg@%@@b@f Gn Hs Thr Asn
Ay W%KFQEQSITMRMLSGW(SEMWQIL%U Leu Leu Thr Ay

T : A p Val Ile Ay Trp
(SEQ P B P EBoy™ e e TISEIDNGHUOE 00 Gy Tr (Sko
| D N&¥ 34gyln AspSexrTgr Gy Trp (BEQIRINQelU8BEn Ay Trp (SEQ ID

i is oty Ly Trp (SEQ I D
% %GJQST ?rHFMIEE%W@Ser T??Hé% Trp (SEQ I D

NO 3?%‘%}‘35 Tpdw Italpye}ff%g? TRSERP NQUIEY Trp (SEQ I D NO
314)Glu PNathe PYSAloyictRM THYRED e NG: Yisky;p (SEQ 1D
o g1 g TRLe Rycherge o PSR Ty Tip (sto 1o
NO: 3h& His Trp [Ty Tp GliPPo THe(SEQIp Nd:a1£8)y Trp (SEQ I D
18 S8 s b Ry 70 (215
NO. 320§rp AZOSeAP Vil §yATrg (SHQIDVED: GItR); dy Trp (SEQ I D
o 38541 et G P B RIGROIBNEIEY 11D (Sed 1
NO 3%ighro SerAsn\@in 2003kt THISEQ IPTD): USBR04/ 010983  Asn Leu
Sor ‘S e R B PR R 57 b Ty Phe Tr
Nal Gig g-ellip Spr ée Tty o (R SPY: 118Ys Leu Phe Leu Pro
Leu s@ ¥rp PrdPHe PREA L N3 &EG ID NO: 1193);

Asp Thr Thr Leu Pro Leu His Trp (SEQ ID NO: 1194);

Trp His Trp GIn Met Leu Trp Trp (SEQ ID NO: 1195);

Asp Ser Phe Arg Thr Pro Val Trp (SEQ ID NO: 1196);
20 Thr Ser Pro Len Ser Leu Leu Trp (SEQ ID NO: 1197);

Ala Tyr Asn Tyr Val Ser Asp Trp (SEQ ID NO: 1198);

Arg Pro Leu His Asp Pro Met Trp (SEQ ID NO: 1199);

Trp Pro Ser Thr Thr Leu Phe Trp (SEQ ID NO: 1200);

Ala Thr Leu Glu Pro Val Arg Trp (SEQ ID NO: 1201);
25  Ser Met Thr Val Leu Arg Pro Trp (SEQ ID NO: 1202);

Gln Ile Gly Ala Pro Ser Trp Trp (SEQ ID NO: 1203);

Ala Pro Asp Leu Tyr Val Pro Trp (SEQ ID NO: 1204);

Arg Met Pro Pro Leu Leu Pro Trp (SEQ ID NO: 1205);

Ala Lys Ala Thr Pro Glu His Trp (SEQ ID NO: 1206);
30 Thr Pro Pro Leu Arg Ile Asn Trp (SEQ ID NO: 1207);

Leu Pro Ile His Ala Pro His Trp (SEQ ID NO: 1208);

Asp Leu Asn Ala Tyr Thr His Trp (SEQ ID NO: 1209);
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5 Thr Pro Thr Leu Ser Asp Ay Trp (SEQ I D NG 328);

Thr His Ser Leu Ile Leu Ay Trp (SEQ ID NO 329); Leu
whewshe9d eu Ser Arg Ay Trp (SEQ I D NO 330); PCEHUS1064/010983

Arg Val Arg Ser Ay Trp (SEQID NG 331); du Arg Arg

ser Arg Ay Ay Trp (SEQ ID NG 332); 10 Arg Met Leu

Gn Leu Ala Gly Trp (SEQ ID NO 333); Age Ay Trp Al a

Ty Vi b el RO AR NG 2@ S 7D AL WA
G yAdd $er AGECuIP NP 138 6)p (SEQED N&:\12H)s Leu Gu Gu Gy
T Ond R SN e BN T D T S
| D G?Bl’ﬁﬁ)a,HlsEhﬂMﬁl’IgfrhpgSHQﬂDS@' 111e3m Trp (SEQ ID |
honTh oy Pl S G B M R0 349) 20 Aa
ArgLeLueRJOEA&JAIgéII!MEWLeﬁerp (SERQDIND:N@IB43); Asn Ala Leu
%_ﬁlrj SJF%‘#\%E%??( F34b. 121/é§n Arg Leu Ala Leu

n Leu Léu Arg Leu Thr Tip
(SEIJmS@r MqtéaysProAéﬁTmr(gEQ&N@r p2W7u Thr Trp (SEQ ID

N0%7 B A8 Dl (SIRYID-RO; 18, Ala Trp (SEQ ID
NO 348 0065] & her eat shock grotel n bi ndi ng

1% onép £ Fre Histre Tor @EQIIPANG124He present
Invgmmmmnﬁlmﬂma@aen;xm@mmem 28);a Leu Thr Trp (SEQ

I D NO 50 Phe Thr T SEQ ID
NO: 88 Yr&&%ﬁﬂ%ﬁ%&}“@ﬁﬁébﬁ@ﬁ? 1483 Ar[;, T:S §SE8 | D
% 5&?11} SerMagT%)r?Sr SeggrprEQ%NO‘\SEQZD,EU Arg Trp (SEQ ID

i S SEQ | D NO 505),
Asng%@)y%ﬂl_’yc}:{ﬁjgsﬁfsp‘i% (E@(?ﬁ?@’?@é'plé N8 506) , aan
1Z\r5 Tﬂ"ﬁhaTZerﬂs/Aﬂa TRy GLEp (SEQ I dO: m@})(ng | D NO 507).

066] M ,

ot h?ﬁﬁﬁ H éé’hd%éosecglgl(&?(gﬁﬁgl ng ngal[ ns i ]ncl u{j:o;/ﬁ(r)se
des_&‘hnlﬂieﬂerlfhs AM%Q@_‘H@!.(SE&@N@MZB@;& atermnal Trp
reshdyh AdIRILLOmARH £ BEQD Ry R9Hes of the

Ser Ile Gln Ala His His Ser Trp (SEQ ID NO: 1228);
20  Leu Asn Trp Pro Arg Val Leu Trp (SEQ ID NO: 1229);
Tyr Tyr Tyr Ala Pro Pro Pro Trp (SEQ ID NO: 1230);
Ser Leu Trp Thr Arg Leu Pro Trp (SEQ ID NO: 1231);
Asn Val Tyr His Ser Ser Leu Trp (SEQ ID NO: 1232);
Asn Ser Pro His Pro Pro Thr Trp (SEQ ID NO: 1233);
25  Val Pro Ala Lys Pro Arg His Trp (SEQ ID NO: 1234),
His Asn Leu His Pro Asn Arg Trp (SEQ ID NO: 1235);
Tyr Thr Thr His Arg Trp Leu Trp (SEQ ID NO: 1236);
Ala Val Thr Ala Ala Ile Val Trp (SEQ ID NO: 1237);
Thr Leu Met His Asp Arg Val Trp (SEQ ID NO: 1238);
30  Thr Pro Leu Lys Val Pro Tyr Trp (SEQ ID NO: 1239);
Phe Thr Asn Gln Gln Tyr His Trp (SEQ ID NO: 1240);
Ser His Val Pro Ser Met Ala Trp (SEQ ID NO: 1241);
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Q

present invention. Xaa represents any amno acid. Tyr

Thr Lou Val A n Pro Leu Trp (SEQ ID NO 1149); 5 Thr
woe@4M3R93 | e Thr Pro Lys Trp (SEQ I D NO 1150)PCT/URK2004/010983
Tyr Pro Asp Lou Arg Tyr Tip (SEQ ID NO 1151); Asp
Arg Thr H's Ala Thr Ser Trp (SEQIDNQ 1152); Met
Ser Thr Thr Phe Tyr Ser (SEQ ID NO 1153); Tyr
o NGO 1154); 10 Phe
oy O Hiy B vl Gy ad @@“@Eg#@m 1155):  Ser
Ser Thh &Pty PRy ByrPouTiadp GSEQ IISRQ: 12430Q  1156);  Met

Ser B PRI Lo B (RO RERIDNG 1156) hi <

Ser Gty ValRso\ Loy Gir MstiAspr Srpid (USE@ mSNo 1159); 15 Hi s

1160); G
)Izlou L;@Leu@@ Tﬁe*?al Q@Ar%flgp q:g 1161; ; Phg

SE
Al aC‘-r'ﬁﬁng?h@Hlﬁ §1Y|AS%A€§ Wﬁﬁl %%E Hﬂmo 1162);  Ser
Vet THF Thr@rl AR Bhelcl Al Bp (SEQ IDSEQ 12RNO. 1163);  Ile

R BB g8 20

Al aSErieuYReIGIdTa Séi&gﬁfﬁ (SBQuD(1§E:Q260); NO: ﬁggg; klo;
Hs, T | :

1B R & éew?%rp 3 ?%‘@E‘%’l @5 1168): Val

Inh; SElrSeryssxSEhLetﬁsyHSé‘rp (BEQ I]()$1£Q1m)$ ﬁggg 5 23a|G u

Gy PSRk B X e é?@ ‘%iﬁglk@m 1171):  Ser

Thr Thi ¥al OHeHisHel AaPheip (FEQ IDSEQIZEING. 1172) 4y

d nA-lng i?yr §ePP}§qfro Plroq,equ& (%ﬁg ﬂ%g@ ?%), %%;2; 30G Xsn

1-’rhr Vebfal.‘/#széilu $PrrLeH§1P1(|SEQ(IQE‘@ HLBSGNO, 1175); His Gn
Pr o pReRAATo NP2 A SEP°T igﬁ%}ﬁﬁbﬂz HL76); Tyr Ay
Asn Pro Lou G n Pro Trp NO 1177);: 46
Ala Pro Pro Arg Val Thr Met Trp NO: 1258);
Ile Ala Thr Lys Thr Pro Lys Trp (SEQ ID NO: 1259);
Lys Pro Pro Leu Phe Gln Ile Trp (SEQ ID NO: 1260);
20  Tyr His Thr Ala His Asn Met Trp (SEQ ID NO: 1261);
Ser Tyr Ile Gln Ala Thr His Trp (SEQ ID NO: 1262);
Ser Ser Phe Ala Thr Phe Leu Trp (SEQ ID NO: 1263);
Thr Thr Pro Pro Asn Phe Ala Trp (SEQ ID NO: 1264);
Ile Ser Leu Asp Pro Arg Met Trp (SEQ ID NO: 1265);
25  Ser Leu Pro Leu Phe Gly Ala Trp (SEQ ID NO: 1266);
Asn Leu Leu Lys Thr Thr Leu Trp (SEQ ID NO: 1267);
Asp GIn Asn Leu Pro Arg Arg Trp (SEQ ID NO: 1263);
Ser His Phe Glu Gln Leu Leu Trp (SEQ ID NO: 1269);
Thr Pro Gln Leu His His Gly Trp (SEQ ID NO: 1270),
30  AlaPro Leu Asp Arg Ile Thr Trp (SEQ ID NO: 1271);
Phe Ala Pro Leu Ile Ala His Trp (SEQ ID NO: 1272);
Ser Trp Ile Gln Thr Phe Met Trp (SEQ ID NO: 1273);
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WD 2004/ 091493 PCT/ US2004/ 010983 Phe His Trp Trp Tip

Gn Pro Trp (SEQ ID NO 1178); Ile Thr Lou Lys Tyr Pro
wh o499 SEQ | D NO 1179); Phe His Trp Pro Tp@I/LIS2004/010983

Phe Trp (SEQ ID NO 1180); Thr Ala G n Asp Ser Thr

Gy Trp (SEQ ID NO 1181); 5 Phe His Tip Trp Trp Gn

Pro Trp (SEQ ID NO 1182); Phe His Trp Trp Asp Trp

q et B Bl B Fol 8 T
G R T T g
T IS B e P e Ser b vl
B (58 HR 9B HERJe A 30, 5 o0 7 A
VaI ThirLgu POEDs Ay INO Ast TISEQIB NQ:A21%u Trp Ser ?I e Tyr
Pr osdisl &85 bR WPk 9RYQ mies: e Pro Phe Phe asp

Lou Tr gs Thr” Thr Lou Pro Lou
H sAsy@in(VgiEarn Thr kb Argilop EQlﬂlngzg Dirp G n Met Lou

Trpr rppofmwamm SEQ IARP: Han),Phe Arg Thr Pro
Val rl%%\ 20 Thr Ser Pro Lou Ser Lou

19 ouHip P@%Trple@ Q IDANG: 3% Asn Tyr val Ser
As pLd e (PRE@sISB NOALIIP BEQ IDANQ: P8®; Leu Hi s Asp Pro

PholH GiutBE S8 MBse BpOyE TAE: Hid T, &' ro val
ér gLTd; Prr (V860 LEY MOProl BPIIEQ BENSet28K?th Th ’rN VaIP Log Arg
Tr SAlﬁfS E‘%‘E@ L5 %Alig‘@g%m “ﬂ*g) ﬁ@mﬁ Lou T)r/(r) Val
1Pr oTylrGiu SSH@u [LEn e Lyd 24 BEQ IDINY: N288);Pro Pro Lou Lou
Ellr gsefr p (éé% eﬁ% ]%%@EQ I?Ql@hllrzg%rﬁl gr -(IJ-hrLoEr Zr S :JI e
As nGTrIpu (ASEQr VI NG Sel PO TFEQ ID NO: 1290);
Gly Ala Thr Ser Phe Gly Leu Trp (SEQ ID NO: 1291);
Lys Pro Pro Gly Pro Val Ser Trp (SEQ ID NO: 1292);
20  Thr Leu Tyr Val Ser Gly Asn Trp (SEQ ID NO: 1293);
His Ala Pro Phe Lys Ser Gln Trp (SEQ ID NO: 1294);
~ Val Ala Phe Thr Arg Leu Pro Trp (SEQ ID NO: 1295);
Leu Pro Thr Arg Thr Pro Ala Trp (SEQ ID NO: 1296);
Ala Ser Phe Asp Leu Leu Ile Trp (SEQ ID NO: 1297),
25  Arg Met Asn Thr Glu Pro Pro Trp (SEQ ID NO: 1298),
Lys Met Thr Pro Leu Thr Thr Trp (SEQ ID NO: 1299);
Ala Asn Ala Thr Pro Leu Leu Trp (SEQ ID NO: 1300);
Thr Ile Trp Pro Pro Pro Val Trp (SEQ ID NO: 1301);
Gin Thr Lys Val Met Thr Thr Trp (SEQ ID NO: 1302);
30  Asn His Ala Val Phe Ala Ser Trp (SEQ ID NO: 1303);
Leu His Ala Ala Xaa Thr Ser Trp (SEQ ID NO: 1304);
Thr Trp Gln Pro Tyr Phe His Trp (SEQ ID NO: 1305);
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Lou Pro Ile H's Ala Pro Hs Trp (SEQ ID NO 1208);

Asp Lou Asn Ala Tyr Thr His Trp (SEQ ID NO 1209); 47
wO\e»0200499091493 PCT/ US2004/ 010983 Val Thr Leur@®r/oS2us41010983
Phe His Trp (SEQ ID NO 1210); Asn Ser Arg Leu Pro Thr
Leu Tip (SEQ ID NO 1211); Tyr Pro Hi's Pro Ser Arg
Ser Trp (SEQ ID NGO 1212); Gly Thr Ala H s Phe Met

T LER B At o T s Lo s, o T

LeuTHErApa HBEGp [LEn N@ Val ZHIPEQ H?INlO S7)Thr Leu Leu Trp

LYS o Il e S Met L P
Hi sA rpet(@Eg‘}]g [ll% %%@XSEQ @:No o8y eP Tyr Léa Alrg
LeuGlprSer G@E@ulS@mAsn@paﬁEQmN&ﬁﬁL%u Tyr Gy Pro His

é\spTﬁfPE’ fi IDNGUB@U Thr Tyr Thr Ala
('SE% I D ﬁ%mlir% 0 Al a T?Zr Lys Ser Leu Thr

Ser
nSeFﬂ'g? Ly A JOSerBIpEEQ IDY: BiD: &y val Tyr Ser

SefoEfd?l GREQa TR &ipnd %ﬂﬁEQHﬁN@ @).Pro Leu Arg Ser
Pro Trp (SEQ NO 12 15 Thr Thr Tyr H's Ala Leu

Ser [0$ 'Q 01}%“%83‘18% %ﬁl}ﬂg hez}fﬁ OCEI fote I%mﬁl%peiulées lﬁ’leoheat shock

Se r pr]ifepl t(lm doalN@sn 12269y, Arg [Lee THir{#ly Agn(SBRJD m 350 fs most

egez{ gE% }}Jg %tlgﬁ %g?w m§§ﬁ o1, Iﬁo e@r ésgfgrregl'exﬁm'ﬁtcﬁheat shock

Le upr'ﬁtepx HiREg doalgeare Ny exemmy]ry ofyqno‘qrymomleg, FRHE p?Rglde and non-
Pr Op 'ElHe ‘zeggsgoékgxr&gn b;nal’;lg)nolec@@sr thktqh'ay-ll_fefﬁse-ﬁhﬁ th@bhctic® bf the present
Pro Asn Val "Tyr His Ser Ser
LeullWPlﬁlo(lSEQ I D NO 1232) Asn Ser Pro H's Pro Pro

Thr Trp (SEQ ID NO 1233); 25 Val Pro Ala Lys Pro Arg

Hi s[obe® ( SER Hy&d\@tlgérﬁﬁ‘ﬁ)e,mvehﬁ(& idStpotaga atiest Greantigsnic
1Eeu(irﬁrr5mé§58 (Bmmnd iég,aég dne on eat slﬂockglggtelxll_!lb ndi%"égoxlglg separated

by at least one peptide linker as described herein. The hybrid antigen of the invention may

be synthesized using chemical peptide synthesis methods or it can be synthesized by
expression of a nucleic acid construct containing linked sequences encoding the antigenic
and heat shock protein binding domains. One suitable technique utilizes initial separate PCR
20  amplification reactions to produce separate DNA segments encoding the two domains, each
with a linker segment attached to one end, followed by fusion of the two amplified products
in a further PCR step. This technique is referred to as linker tailing. Suitable restriction sites
may also be engineered into regions of interest, after which restriction digestion and ligation

is used to produce the desired hybrid antigen-encoding sequence.

25 [0069] As noted herein, the nucleic acid encoding a hybrid antigen of the invention is
also suitable for therapeutic use by administration to the subject, where expression in vivo

yields the hybrid antigen with the ability of inducing an immune response.
Heat Shock Proteins

[0070] The term “heat shock protein,” as used herein, refers to any protein which

30  exhibits increased expression in a cell when the cell is subjected to a stress. In preferred
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Ala Val Thr Ala Ala Ile Val Trp (SEQ ID NO 1237);

Thr Leu Met His Asp Arg Val Trp (SEQ ID NO 1238); 30
wabkoo4Pe@oteu Lys Val Pro Tyr Trp (SEQ I D NGO 1PGRYS2004/010983

Phe Thr Asn G n An Tyr Hs Trp (SEQ I D NO 1240);

Ser His Val Pro Ser Met Ala Trp (SEQ ID NO 1241): 48
VO 2004/ 091493 PCT/ US2004/ 010983 H s Thr Thr Val Tyr

G Mloeﬂlll%lﬁ;{gFén{b%Qeﬁtp ﬂweat%l%ﬁg }mote-ﬁws oﬁ%xﬁalﬂ_;r@l'émpeﬁ Qro;ﬁyd' euf()ér90t1c

Se rce}hlb m@m mdm@bc’@mﬁg e h@tyh% Pf°F°‘1“bls ees}n#bndewﬁ from a
AS nahkrRalamEd. IFer Hanpib AdPiot by why s linﬁﬁitlg)rf ﬁea?glfoclyﬁfl)teing Which may

Arg Trp (SEQ ID Phe Hi s

Ar FeFFY ae@etylaﬁﬂmwemmcmde%ﬁ (eep et e@‘m@s@mﬁﬁﬁ hig7f} 0,

5A| Egp% @q{ﬁﬁ%ﬂﬁ@ 630, dnddSpon, an@@fem@&’é oilatlhﬁfagﬂ@s getéofg 'Bpecially
e An e

py I@F?*Eed %chpm@mf?g%} 45 5 %lafp & PORPHREE bYPR- Mos'

XA/ioréﬂ%rpsd@@E@exhﬁbr Dfhe Rsp3d Fainily % ﬁ’cuxﬁﬂji oc)é%n@ﬁf red:rmbm'ﬁylﬂy derived

!r:,]? {%ﬁ% I!Il(gk %telr% %{%%}bo bel.lﬁs.ed va?rdlgggr mv Pn Qfog example,
Ph ebuﬂ'mqb by SECOA linik@pn, 1R pdepent indgyiol ynovﬁa'foﬂh@us@pﬁhdar shock

10-0 brdlif %@E% %Pas@am%%%g@m Ségﬁ\@fg% e Ao %’@%apgl et

Se rm\Iﬁtpm Esgdptiom o elengstpyhich fagilitatey endpplesmig gytiaphim rEpgpture, such

Metys ﬁﬁﬂo?%ghérﬁ%l%es lt%ﬁ%)utants a}eQieﬁlnﬁedTB @Cl}'%pﬂaﬁmﬁﬁ 8
Lys Tr 9); Lys Pro Pro Leu

|1 CHt S%éé@?-’l @V(R@/Oﬁéﬁém’hldm inpgFpoped hergin AR As
Met Trp (SEQ ID NO 1261); Ser Tyr Ile A n Ala Thr
Hi S[O(T?(lﬂ) (%Qd@dﬁd@nts]:?ﬁ&)nvenﬂﬁﬁﬂvh&&h hE’Jﬁ ehoék ﬁroﬁiﬂ’anﬂ’lﬂﬁmd antigen

15‘ oy ol ge lg)g%%illfigerkg %;adt in tP? P_r8 E)%g cés 8mNF)§ the heat
l\/btshd’dk[pro{tﬁ&@a}' Be pi€parcti2éing;standard techmques, from natural sources, for
example as described in Flynn et al., Science 245:385-390 (1989), or using recombinant

techniques such as expression of a heat shock encoding vector in a suitable host cell such as

a bacterial, yeast or mammalian cell. If pre-loading of the heat shock protein with peptides
20  from the host organism is a concem, the heat shock protein can be incubated with ATP and

then repurified. Non-limiting examples of methods for preparing recombinant heat shock

proteins are set forth below.

[0072] A nucleic acid encoding a heat shock protein may be operatively linked to
elements necessary or desirable for expression and then used to express the desired heat

25  shock protein as either a means to produce heat shock protein for use in a protein vaccine
or, alternatively, in a nucleic acid vaccine. Elements necessary or desirable for expression
include, but are not limited to, promoter/enhancer elements, transcriptional start and stop
sequences, polyadenylation signals, translational start and stop sequences, ribosome binding
sites, signal sequences and the like. For example, but not by way of limitation, genes for

30  various heat shock proteins have been cloned and sequenced, including, but not limited to,
gp96 (human: Genebank Accession No. X15187; Maki et al., Proc. Natl. Acad. Sci. U.S.A.
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25 Ser Leu Pro Leu Phe Ay Ala Trp (SEQ ID NO 1266);

Asn Lou Lou Lys Thr Thr Lou Trp (SEQ ID NO 1267);
WASW4C1IIASN Lou Pro Arg Arg Trp (SEQ I D NO 1P@BYS2004/010983

Ser H's Phe Gu dn Lou Lou Trp (SEQ I D NO 1269);

Thr Pro An Lou Hs Hs Ay Trp (SEQ ID NGO 1270); 30

Ala Pro Lou Asp Arg Ile Thr Trp (SEQ ID NO 1271);
Pheg7A588-F562 (1990); IloBseAGanebiink ALEdRsi¢roRi& M 133N Srikadk2) ét al., Proc.

o a0 b e B ot

Metyuibgr7; Has & SE@réDNND AcIR 34) 1/.SAl 86: Bso-zlzmmmo; Hithan: Thehebank

/L_\g ur(%;%%lo% §E84 %4%%“1%%?@)[”“ Jll_.%/?% %?6%15%513 (%nﬁgsepgenebank

Al aAcEEésfsxo(x BaQB 2NGiunt 2AY) Genb 3l 99-21081{1990% h@ean Biereb8dr Accession

d yNol.r 5 %%8“1‘%“  ror é\;zg)flcad T Uléﬁg g 855;%4%9 g 995)%}%}@ hsp40

H| s(hﬂ'mzpl (CSEGukDAdNEsion N@O)4954%9ht8®ad< Wloc/w&p&?ﬁv/s AReg Commun.
19 fz@s? 43 NO. 1281); Tyr Pro Thr Pro Leu Leu
"NO 1282); 10 His Pro Ala Ala Phe Pro
, ., Leu Leu Pro His Ser Ser
- 2 NG < Leu Qu Thr Tyr Thr Al a
Ser Trp (SEQ I D I\IO 1285) Lys Tyr Val Pro Leu Pro
1Pr o[oT13p ( Sm@hﬂmdl‘d@lgem%l)q inveptien dPicompleses Af kybtié entigens and heat

f'y % h}gl%ré gm%n%,)ggek%gmu%gi%gm a %%éely{_s'mg e APé?%kF&:ﬁQ kR pTJiéin-based

ThrorTingei¢ 8EQv4cEingi@p asl gyluce, igthp shlest,Ap amypnt ownpwévhwh is

Sere € i ra munete cubpif, Phe G
A Bt s 7

Ser SEQ I.D NO 92 20 Thr r Val Ser d
Asn[o??dg ( ﬁ@swcwyaez@ﬁm O ‘ﬂi‘aﬁ SéP#Phe Lys Ser g
An Trp (SEQ ID NO 1294);

15 [0075] The term "therapeutic immune response," as used herein, refers to an increase in

humoral and/or cellular immunity, as measured by standard techniques, which is directed
toward the hybrid antigen. Preferably, but not by way of limitation, the induced level of
humoral immunity directed toward hybrid antigen is at least four-fold, and preferably at
least 16-fold greater than the levels of the humoral immunity directed toward the antigen
20  prior to the administration of the compositions of this invention to the subject. The immune
response may also be measured qualitatively, by means of a suitable in vitro or in vivo
assay, wherein an arrest in progression or a remission of neoplastic or infectious disease in

the subject is considered to indicate the induction of a therapeutic immune response.

[0076]  Specific amounts of heat shock protein/hybrid antigen administered may depend
25  on numerous factors including the immunogenicity of the particular vaccine composition,

the immunocompetence of the subject, the size of the subject and the route of

administration. Determining a suitable amount of any given composition for administration

is a matter of routine screening.
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Val Ala Phe Thr Arg Leu Pro Trp (SEQ ID NO 1295);

Leu Pro Thr Arg Thr Pro Ala Trp (SEQ I D NO 1296);
web@48er499Phe Asp Leu Leu Ile Trp (SEQ I D NO 1POWYS2085010983

Arg Met Asn Thr GQu Pro Pro Trp (SEQ I D NO 1298);

Lys Met Thr Pro Leu Thr Thr Trp (SEQ I D NO 1299);

Ala Asn Ala Thr Pro Leu Leu Trp (SEQ ID NO 1300);

00 e bt 45 Bkl e
Asn "< Wlﬁ’b%?m%w?ﬁlaﬁmgﬁefeﬂr ng. SEQvitipuniBat SREG)rotein. While

afis Ra lgk2 5 ates, and, are no
Leu A‘;ﬂpﬁc Ms Aavdind d?@@o Eé;lhEU'elosalﬁ{se th%)g/ I%%Qh ik {-}angxfgcg)gg tes, g(b t

Th G P
V0 2005t gis Tk efSimgp i T e brigiiaoieens, bargiiecton
HI S b ehe Tiitijec(, SmDtd Aok HOH ):‘zhocﬂ otef¥s Sankilkihs AS Nget lréelﬂué_ fE

}I'/ﬁlr C?T'? 4 E%E%“i“ﬁis on fg‘t?é‘; Sh“k@f‘g}e*% ; eﬁg]%wns% ghy Pf@’reﬁt invention
As p edtepls (SRch it tHe3390id arfbigdld bf RE mvéduan B mmbvar I

X Hs L Ser
T ENECITRT N TR
Ph e sTtemiaBEQ 4t eNi@:ndeB&iR)of adniifieviionfthghyblill amifgesishe the invention.
e
1&)2;?9@%:'30 o%@x?t é]fégt}%?]eg op{re%{n%n% dncllurc]ig lb&%sep noEilmgidS th lo’&%} gzlp]?_g:atlon of
Thr hegt gr Iypah 01(S$E€911P IDhm@Btih)al dgentsthattinck@spthe bgression ofiheat shock
t he phydi inGhAbdal GRS SAbn J%@ﬁs bSO R klg&yx‘ﬁ}{ g{ qt he
I ndl n onma

aforemsntl oned heat shock protein ins are

exe; ous . Ioi e peptid

and %ﬁ%ﬁ] ggtl‘?i “W&%\ a@ﬁ%"é‘ﬁ‘"ﬁ?ffﬁtﬁ"ﬁ“@ﬁ&? °Prﬁ1i”é‘€1§F§§’n ofa
th aheatmiy)clbﬂotﬂﬁle{de J aﬂmﬁ@erﬁl’ rﬁ)‘t tni aCoemﬁlfex bvhfﬁ a Iﬁéa@ ﬁfbﬁl& pro’;em) that

nven 006 The en 0 nyvent i on
F nc g?ébpon S%\ esaSta e %rglzgg?w 8 a"é?ﬁdl gl %“efgat(s f?&j‘?e\’ﬂ“@ﬁ‘g domain
d oneé¢mprae oneatf tHe pesiide tinkersanentibied hersingtoke. pr ot ei n- bi ndi ng
domai n, separated by at |east one peptide linker as
described herein. The hybrid antigen of the invention
may__be synt hesi zed using chem cal peptide synthesis
met HO4Y or Injspecifigmoprlimifingembedinents ¢fyphe ipyeptians & img befdesiable to

NuCriufe A61e that ORSIpEdIStor SQDEREINHOTin! AndkeoReRHSRE frybrid antigen,

| th ntigenic
8 ne 1ondor er to op%m?ze theglmmune response. Such an approach may be particularly

advantageous in the treatment of cancer or in the treatment of infections characterized by
the rapid development of mutations that result in evasion of the immune response.
Moreover, a hybrid antigen of the invention may include more than one immunogenic

domain or more than one epitope.

25  [0080] Compositions comprising hybrid antigen/heat shock protein or hybrid antigen
alone as set forth above are referred to herein as "vaccines." The term vaccine is used to
indicate that the compositions of the invention may be used to induge a prophylactic or
therapeutic immune response. A vaccine of the invention may comprise a hybrid antigen
with a single antigenic domain or epitope, or a hybrid antigen with a plurality of antigenic

30  domains or epitopes. Further, a vaccine may comprise an admixture of hybrid antigens with

single or pluralities of antigenic domains or epitopes, or any combination of the foregoing.
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and heat shock protein binding domains. One suitable
technique utilizes initial separate PCR 20

wa@nppkiopident i on reactions to produce separate DNATI/US2004/010983
segnents encoding the two domains, each wth a |inker
segnent attached to one end, followed by fusion of the
two anplified products in a further PCR step. This
t echni fienbwr, hehkb %ﬁ’tléeﬁ’s R Sdrhix kR hebdE byTeb co&#]ek&ﬂvlﬁa one or

restriction sites nmy also be engineered jntq reg
of nore Bpab shock BPteids bRApHF GRS R T be pojRIgistetsA witheht Reat shock
| g@bdedn s used to produce the desired hybrid
antigen encodi ng sequence. 25 [0069] As noted herein,
l ei c acid enco id anti

th
i n\e,@ﬁf?ll on 4 ¥eccing %oglpgﬂg?nac%pgn?%q, one ﬁémgre b nd a%L%éIlS gg/tlonally
B dmofipsd:edibioanortntord It hod reatins mtae:roelaeoerynésm ipyeniign may be
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refel oglgon% lf%rdgﬁ‘)% eﬁv\ﬁ'ﬁhé&ﬁ Qarﬁégb&}hﬁaﬁdn{eﬁp bfafly 6ty aerosol.
expr essi on | a cel heFcell is subj écted to a
stress. In preferred 51 WO 2004/0914
PCTIO0B 00 4reybeyesa 8t heabiorh RPEPHE i e lyybrif ffiggp ifysuficient

103 h Otélﬁclﬂéxiétl&ldi’mg loSthe hrtigem@td the Bext thbadprﬁtemﬁfn ot ksas. fohayde

d
p r O‘éeétrﬂﬂq in sca?e ‘%F%’AT%FV%‘%& et? n@gage q! ltusﬂ can ramsmlg m%ltxe lggh?r&kqf the

For amgiganpl e, but not by way of Ilnttatlon heat shock
proteins which nmay be used according to the i nvention
| NCrq gﬂ Bi ﬁc&%o%%l{h%feﬁfn% %?‘thte HeaBl$holl ﬁZt&)n,mmscﬁg}Q/bn@ &ﬁi@@h will in
50 ﬁf Wg 0, and P90 .and nenbe h
of sqmerat lagd tp jaading picheatie ‘E%‘E?éb‘? el %hockmf?étlé Ip aemagsge however, it
15 hogky B Q&RibR%o Added@tibhal %&@ to /O 1m9ﬁ>Qdmg':1$ or example, hsp40 can
exenp¥|f|e bel ow., Most = preferre L g gﬁgb ?1 &9%9&%
hs ppoilifasgipading qﬁamrﬂ%ﬂw har&&twnaﬁlgeta r 8RO MBI
der (198¢). DéftutttsSuddias BeAldiHIIPEK] frupdachmibe mmyoﬁt &cpabﬁlly and

used accor di I nvention not
by TR BR i fred bk PRl el T BERE R e Bte
f or adchgiblse tetntpemt shock 10 proteins nutated SO as to
facilitate their secretion fromthe cell (for exanple

F qbg%] m‘lfn%tatt g 04 vaqghgef tﬂﬂn@efntla{]coﬁtpﬁgfﬁé]g hedhdneék protem

ates ‘en opI’ asmc reticulum recapture, such

KDEpreerabiyt alsotiepingeagaresine diphesphain @RFS t%n?f@maeéh,erﬁsweaﬂ?we“’%en
Qelt IRk bx%ﬂnr”ﬂd the %QE/SMSQ gfo%ﬁ)’dn(é@nﬁy&i@%@e complex

V\Ihl C I'S 1 ncorporat ed herein reference

e nb Eds g itsdegmatione Othst eompopns \)WE siaplar ¢apabyl 1t§ﬁ%1&3kuse a one orin

pr ot&htnanswiyRbpd antigen 15 are directly
adninistered to the subject in the formof a

peptide co Jex
Lq,%gg{ L edaceis com lttlons in aqggl;(d %‘tzvlth Efgg%?t%a?nﬁ ﬁat ul‘{éP?ﬁclude
S o urvaess addﬂronalmesﬂmpﬂs,esudsas a@gm@gucally] aqtplth}p qagrieg|Suitable carriers
Sci Giifide g 5t ﬁl%état%c?agd }(h%%%éuncﬁfy aUccébQ@ cdrfr&e§) théﬂﬁospha’tc buffered

saline solution, water, emulsions such as an oil/water emulsion or a triglyceride emulsion,

various types of wetting agents, tablets, coated tablets and capsules. An example of an

30  acceptable triglyceride emulsion useful in intravenous and intraperitoneal administration of
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techni ques such as expression of a heat shock encodi ng

vector in a suitable host cell such as a bacterial,
wQe@sowe3 manmal i an cell. If pre-loadi ng of theCTE81004/010983

shock protein with peptides 20 fromthe host organi sm

is a concern, the heat shock protein can be incubated

with ATP and then repurified. Non-limting exanples

of t hods f.or .orepari. reconbin

or ofieagPmae s o AR ot SR BB PR Bt Typicaty

enc odthrgrriarsivestin stvipidutspndtas istarchznyilkh enger eqrtaini typek 9f clay, gelatin,

lin S a 0 r

expr s 0 BesHaRte ARRESAC ko bydlf by Al ol cyoiptent. Such

25 s#roets npy elseinpludstlaypitand coler adélams or othgrriegiediaatsheat

shock protein for use in a protein vaccine or,

3l t esoraf | V%é’ Vacélfﬂe @nﬁib’ﬁﬁdﬁ'o@ t@%v@nﬁbﬂ%& dRe m@u@é@lﬁlﬁlﬁe diluents,
necessar

desira r ress i.ncl ud e,
o 6 PR YR ERP 10 PRAHe 1 0 BARA RALH cBF B bompositons may be
t r aRBMmE fqRini o Aqlid Sdlpdphiliddchr Sﬂlefpllse?ﬁiﬂéﬂlfbﬁﬁlﬂalons and may include

| yad |.at tr
Do g ireRe et eBECBRete p TREEh et hl gitbeley FnT i@ soengn
an d aiditves iskod as Hbumie xegebtie fo irestentubtoritionwagurfades, detergents (e.g.,
t
h Iac]éltwgele%f] grvg rkgsPlurglrng EQSG éﬁ% X CfPS%ltﬂ ﬁ%}ugi%ggg lé%eﬂ{s ?é % tggéeml
| i mpblyethylene glyyp@b, a(nhwmdmlts E©aznetvarbic m@c@élslnnnetmulﬁte),

X15 t
vo S AR eS BrrneliRim) Al pigat fline o S%“ie&s op Rfiity
no u@@dlf@ﬂl’(ésahktoﬁe@@g@?l@) i§ovadent epmggn]e@t ofg;piyvlg@tsvaqhgs gquethylene

al . g _)P cb1Q6 the SNﬁ'énh corﬁﬁ@:gng Wit metd iohs Por nﬁérpgﬁﬁ(?n’ of@elmaterial into or

nmouse: Genebank Accession No. —U16277;
aon pagqculate pfegfgatl%?ﬁ polymerigicompopnds gpol a%polylactw acid, polyglycolic

85 2d:a0hydradis, (eﬂe9&%}lfo 1&5{6&1@5 nE&a@md%s, nﬁeaes,smﬂumem orM
9645; Ting et al 75- 286, g Pff‘) i
( mo dEdtlanegliaE Besisles @Uﬂ&%fages% Bt Rig®Ph SucfygpipPasitions wi

Cenenfthénck I @QAca( 829 Q)}lublhty[mdblhtﬁeﬁe ban kzvm% inirtate b vivo
M24743; Hu

B2: GERS B SO AP R RS ala it propertes
20C C @8 e @hcciie. FOD&QDpE; a ﬁcﬂl&u&aﬁvdﬁ fronBh oeinbrse-bdBnd folry $f a protein

Res. Co 197: 235.- 24

PO e Byt g e Oohtrolr b ot relcpee

i NVenthpasitions mcludﬁpﬂomomﬁlliwyﬂnhmﬁeam {egrefatty agidh, Wemges, oils). Also
Sho%lém&reﬁénﬁéc?lﬁr 2 Yvddfo Jaﬂykm& a@cgqlga%mqs sS4k GG pUS HRg e

ei ther a peptl ase oteln nucl efc’aci
v ac polvaameporpyloxgmipesd Mc:euplqedio etiodiensficeted agaimstdistygripecific
Af qmﬁxllé%&s% aktRens®f bfplel Yo%gtaﬁhs of ’Eiééffé H)gclﬁf réa((::)e Eﬁrs %t]her

therapeutlc I nmune response I n he_ subj ect

subjeadpdipgyts pthecompatiions o the mrentamn mg%?réte partiquiats fopmegyrotective

The bam®R, chJ?@%EﬁQﬁbﬁdré:or BRI ABRORSRr vardSs 1088 of administration,

herein, refers to an increase in
including intramuscular, parenteral, pulmonary, nasal and oral.

[0087] As an alternative to direct administration of the hybrid antigen optionally
30  complexed with heat shock protein, one or more polynucleotide constructs may be

administered which encode the hybrid antigen, optionally with heat shock protein, in
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hunoral and/or cellular immunity, as nmeasured by

standard techni ques, which is directed toward the
whydmiogi4amt i gen. Preferably, but not by way ofPCT/US2004/010983
[imtation, the induced I evel of hunoral imunity
directed toward hybrid antigen is at |east four-fold,

and preferably at |east 16-fold greater than the

| ev ' .
e sl MR R e SELEL Ukl ot n
conPByeat pERGexgProRinyive metheds. Switabls methedsinplpdesinjectiph directly into

| MMiRRe aﬁéﬁ&eﬂst%n%éﬁng L$f: 1&%&3%@&#51@%&? %dtb@&*/d’ Al1%17 (1980)),
by neans of a suitable in vitro or in

whe F%eﬁo%ﬁefﬁ?"?de@émiyf?s‘ﬁ (g pdkekst aln Agp- Y 4@% 565 ﬁ@(hl%fl 53 (1992)),

%€ O RhdiSke b6mBHrdrh &H-Beib e8! Send kiR 88 ERilcAbrald\R aS YUN.LL ICel Biol. 12:792-

ani 28 gg to in |cate the |nduction of a therapeutic
RelPeyhynidins ff@@%ﬁmg@ﬁ@@ie PregentipgbasicEoRbpe{Bary ish Memre

pr omeadn:tﬂa;zmpdoanw@ ahe@dmlﬁleaﬁw\aeblmayd&p 88 mu?&é;&mm

nuner. getors in e i.nmupo city of the

parﬁwgﬁeﬁ ég@mﬁguﬁgﬁg%§'WFngd"W%@egﬁWﬁhoconpetence

of the subject, the size of the subject and the route

of (G881 ni I eonstrenhan exoreasibi¢ palynyclaotisia, atragiprecnaering the Ight shock

1@NY petdE Fhd%? 'Hmﬁ' a‘hﬁééﬂ 1%95pa1@g o] (ﬂécﬁgs%@mog@and'1§se1‘fi’edm?t¥>ta%{ammahan

of routine screening

PCTFEB%S@@M%%%WHVFU@WW gy ﬁltﬂh‘ép n@rneter gich p the S¥¢promoter, the

| MMaemegl&ahs @MV)GRSYot S the ﬂ@ﬁktshlfcbxﬁgvﬁ'lﬁ éﬁ@%r@rﬁotéﬂ"The
whi ch the hybrid ant| gen was adm ni stered alone, i.e

wi t ASHEnS eopruch Akt ﬁ}‘zftué?%s a\ypficing for genstie mamnization, Lheygyicleic

dut vicitl polgnsicd) osi2d ilﬁtﬂoetchﬁ&f Mtolyirdivier. ShiRibieRE@ b | ir@mde but are not
bound thereto, the results of

Igpeiiatitec? b) argod iral{}' ad 18, Vector, a Y po vectors
PhedB1EE dFEYTR 5‘6%@1 PIRETUSVRROTR BEIHR Y VRIS POXIHBN
i Nj ead ademovirus-msaridtdderesons,] ﬁedlﬁc Yectofh vitticheromganofdtush @dthe present

hock t
conelomnf s ATy oo AL Yl seising iS4 giein and he
ef f eddnpviBn@B®r lakEomeies eRC/GCMV éinVitegen) sp(IMU HYPdabo stabhWEMBO J.
uti '5'15&??929&19‘8@@ r{@(o;Pﬁ \?{lft hﬁoeé%% Q30804 3”%’0%%19?@) aiiSRa

nor eover erapli’es or eat
Zoncﬂ@ﬁégiﬁﬂwébgﬁﬁﬂs heat shock protein Ievels
systemcally or at the intended site of adm nistration

of '[d!)@9]’Winu§imaﬂﬂbdsg&rb$ep@[fatldm hédd VIR prdfeins A8l 13¥AMantigens are
con nts | nclude but are

treat
ot dprpied “;95%6322 ad “8{%?%28?1% Bhiclyfre inqerperatgd hrejp Ay refgrence in
systieiriestipiedr naceut i cal agents that increase the
expression of heat shock protein in the local tissue.
Such agents and methods are known in the art. [0078]
Hyb Noégbnt InfbnBllewag examplendnd Wroygkautle ppplicaiien amive n@és may be

0f  cOrRAMdNIsRE Rk isABe HitePeodlEAlfoiRIRCK protein (i.e.,
adn1n|stered not in a conplex Wi th a heat shock

ro that 15 conprise at |east one antigenic
nbﬁﬁ andAé%n18ast one heat shock protein binding

dow&maﬂ cogpydstdme one of the peptide |linkers nentioned
her ?dOB?]b ovﬁ'aspartic acid

[0094] E glutamic acid
30 [0095] F phenylalanine

57



[0079] In specific non-limting enbodi nents of the
invention, it may be desirable to include nore than
wor@4opres es of heat shock protein, and/ or norBCT/H82004/010983
one hybrid antigen, 20 in order to optimze the
I mmune response. Such an approach may be particularly
advantageous in the treatnent of cancer or in the
tre i.nfections characterized by the rapid
dev@@&ﬁnen gg H%mtatlons that result in evasion of the
| i9A%/]r esibisidine Moreover, a hybrid antigen of the
i nv on Jfgl ude nore than one i mmunogenic
ngﬁﬁhor]ggge @Ean one epitope. 25 [0080]
Cbnﬁ@@?tldﬁbmmonprising hybrid anti gen/ heat shock
profogidy or hylnigleantigen alone as set forth above
are referred to herein as "vaccines." The term vaccine
i s [POEYIt MmsHdeninet e t hat the conpositions of the
I NVRNid2PN Napaflgingised to induce a prophylactic or
t herapeutic i mmune response. A vaccine of the
i nvEAtPdn he9li%onprise a hybrid antigen with a single
ant jogeod C Q@Rintinedr epitope, or a hybrid antigen with

p ity of .antigenic 30 domai ns or epitopes.
1§urhhggh égWﬁgﬁ}ne may conprise an admi xture of hybrid

antﬁgﬁnﬁ wﬁmﬁme5|ngle or pluralities of antigenic

T |to or any conbi nation of the
for 90| 2004/091493 PCT/ US2004/ 010983 As
notﬁmlwﬁovﬁvmhhe hybrid antigens or adm xtures thereof

th one or nore heat shock proteins

bef Or%?oggdm nn%é{%?a}g: on, or nmay be adm nistered w thout
1heat00sWbCKY tyesinteei n. [0081] A vacci ne conposition
conprising one or nore hybrid antigens optionally 5
conpoexed t OTRResRft ifMRAR ARG be smﬁkndpfsmb@bmfemce to the following
gﬁf gﬂ&gﬂéﬁ% aérit hﬂbeét ,B\{z hjga\é%%ﬂlg}&q aﬁf)%/egla rpygxlre% 01, e[%e following
| Nt Bawee ue ipyesentadtin aiderse mb&rfhlyy illugprate mtpeafa‘reld)embodlments of the
Ingts %1% loxgtr) aeg 6!'1%%& 1}131% Q/%%@eqc\ogsgr& é/ngow%verrﬁ%sr @mn{tla%{hx broad jegpe of the
2del invettienl by i njection, particle bonmbardnent, oraIIy
or by aerosol. [0082] Incubation of heat shock

proteins in solution with the hybrid antigen is

sufficient 10 to achi eve Id@@MMéLgi the antigen onto

t-j hed S(gtA $RGkof Hiﬂllﬁidﬁhﬁgeh@vlzéf@ Silep£H&E &fth cohpri¥iig alheat shock protein
esira in sone cases, however

can 208 Symath e GEeTAe SBHORE REe ZRES %ﬁaﬁ%& %ﬁ%e fom

| NC yRgHud) SONFBKDhE mpeﬂgie Oifikelr s hﬂ&ded&bmkn the ﬁ&toeiomaim t The heat

brid. neral lead to

2bnesik P ik P st PunBE Rt e oGt 8L

casEBMDEMWEv@BmLRLTGIBFﬁQyAbEWUﬁéRK&EFELKW’ao&mswmemmmm

add%htolfeo eg({%lbecggg}&gabgge assi st in the |oading. For
exa

[0101] The cancer and model epitopes were among the following:
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facilitate | oading of peptides onto hsp70. M nam et

al .,

J. Biol. Chein.

271:19617-19624

(1996) .

w@emwanerant s such as guani di ni um HCO or urea CBOI/D82004/010983

enpl oyed to partially and

reversi bly destabilize the

heat shock protein to nake the peptide bindi ng pocket
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ed dhgyt waEs daieBipsdby@binding
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phospha
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léubaﬁdnmﬁguwﬂ ton|C|ty nodifiers (e.g., |actose,

conpl exing with

nitol), coval ent attachnment of polyners such as
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al ions, or incorporati

mat eri al i

nto or

For immunological studies in mice, a murine MHC H2-K(b) epitope from ovalbumin,
SIINFEKL (amino acids 257-264), and a H2-K(b) peptide from the nucleoprotein of
vesicular stomatitis virus (VSV), RGYVYQGL (amino acids 52-59) were used for the
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15 onto particul ate preparations of polyneric

conpounds such as polylactic acid, polyglycolic acid,
whyenogebs, etc. or onto |iposones, nrcroenuIsP@nﬁsﬂmMm0mB

mcelles, unilanmellar or multilamellar vesicles,

erythrocyte ghosts, or spheroplasts. Such conpositions

will influence the physical state, solubility,

st ah&répartaaron crfﬂyrﬁld%ngeﬁ Vih\é%ﬂog)i@me sef6hal L & %ncé Bnd th
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for|various foutes of . §dm ni s} Itlon nc u I'Ag 0.8
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t he|tgtomi d a 1&3}9@@@ if gnal | y| NERIcowreeeRGYW YQGeat| |
shop#mipy &idsi i, oné “or re polLynucleotide constructs :
may| ¥e°9 adni i st er ed \MFch enpIdRIFIKEVREBOIY Y YAKIL gen,| ¢

opt Fera-y—wit-h—heat—siock—pbi-ai-——-R—b6—¥0
2004/091493 PCT/USZOO4/010983 expressible form The
expressi bl e pol ynucl eoti de constructs are introduced

into cells in the subject h)@r 8% Vivo or in vivo

met hods. Suitabl e nethods i%%#%%e—rnjection directly

into tissue and tunors, transfecting using |iposones

GFr g010y] Mice &{ere,lmhrlaﬁllzlécﬁ 3 dtQhelbhde-ok Ihé t4il9FBONsh70 alone, hsp70 complexed

r ece E]%Ih-g? gﬂ{%%ﬁﬁ%é% Wi %gga{equg{gﬁ'}o ThAgoses were

b 0 rriadyusimch thredachtimechugiesien bdsmmsfdelre sgibe sreaunt GLHIINKEKAL except for
792- 797 993 a d tﬁ%r%s '10
ed 1or + cells,

76:efo e. ?evcn da 521a er, leens w r arves
usrng}3 RS BRLTEr T op TBaITy e
Nat BMhE?h wNEchut:mtmeaan QzQQIFwﬁEIQISBQB)assaYF H@srpmbe,s raftcrlpebing kit
lﬁaC%![IR@ X“ JINE tKE; {Vglterré%ggigcggr éﬁ%? w@%ﬂgﬁl@%h?chQEéhkd%s {nd doses,

vitro nintr
[ 0088] thermlr@t@neftsmre (mean atepdaedsasion per 4o 167 (RS E@etlls,dé 2 feyr

reg 'e%nﬁx@ﬁgmﬂp& léagterhxlggﬁ’ﬁce 59‘%‘?&1 1@019?0941@5115&@ %éiglrn alone (“medium
hybrid antigen is Erepare |scussed above and

i nsé&pntel ),runrléseé T npglsed Ce%ﬁﬂl osE¢elppyleed (With a non-immunized
ope gé};ﬂdy 8drived ok &EVL ﬁemdea(bvgv BT C?v%i)ﬁd Sp6duredd chldSnavalin A

SV40 pronoter, the cytonegal ovirus pronot er or
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weouuaIrbrso be cloned into a vira

resulting construct may then be used as a vaccine for
genetic imuni zation. The nucleic acid polyner(s)

vect or. SuiPEDUS2004/010983
vectors include but are not 15 limted to retrovira
vectors, adenovirus vectors, vaccinia virus vectors,

pox virus vectors and adenovirus-associ ated vectors.
SPeG ik Gantehis é}fn?e YRl r&éa%\?}%&%fﬁ’%bfe&’ Ebok}? ad {Lné NSing SIINFEKL-
present I nvéntion are rogen p asm o
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EXAMPLE 5

[0104] An experiment similar to that described above was carried out, which also included

hybrid antigen without hsp70.
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EXAMPLE 6

A further experiment was carried out similar to that described above.
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EXAMPLE 7

[0105] As in the prior in vivo experiments, B6 mice were immunized s.c. to evaluate

complexes of hsp70 with hybrid antigens made using other short peptide linkers, including
(using one-letter amino-acid codes) FFRK, RK, AKVL, QLK and FR, and at different

doses. An ex vivo IFN-y ELISPOT assay was performed as described above. The results

including the control values are as follows.

63




Oval bum n: am no acids SI I NFEKL 235
NLLRLTGAFFRKSI | NFEKL 2.2 257-264 NLLRLTGWRKSI | NFEKL
WO 28408MInucl eo- NLLRLTOANGSGRGYVYQGL 1.4 pr ot BCTUS2004/010983
RGYVYQGE. 82 NLLRLTOGANFFRKRGYVYQGE. 1.0 amino acids
52-59 NLLRLTGARKRGYVYQGEL 0.6 EXAMPLE 4 5 [0103] M ce
were immuni zed s.c. at the base of the tail with hsp70
sp70 conplexed wth SIINFEKL, and hybrid

5 el

peptide with or wi thout HSP70. The doses were

adj usted such that each i mmuni zation contained the

S4 | Spot 0tleefN €.
Seven days | ater, gpl eens were harvest ed and enriched
for CDBHnkneei | s, rwhich—we 1 - Ex V[F VO
| EN-y ELI SPOT assay.S!R@@{ﬁbnsegrnger po B0 Wi t¥VEgrel
SIfI NFEKL ("SI | NFEKL") were fecor ded n the fol|l om ng
tabhle which includes the doses t he purder g{)‘“
SF@?%R% A el antarl ery Orﬂ)”per 005 cod HE "
cel our experinments with at|least thrjee mce
pec mr oup Conttrol ncl-ude redi-tm-ad nhgg/"” Aif‘i'hf'
ccriﬁ ’I{,I?g ;K quec el 1 s 1(Siﬁpul sed EGht r ol uz) 1
cell's pul se a non-imuni zed pgeptide derji ved
frnm \/S\/ Df"V\ {'YEI JTAIAV/«V] coht el ) ael YOS £
41 o 67=0.827 0 P3N 43273

cc‘ogéigi%@w\ﬁsﬁ,@m ‘398 aon05| [Tve contfol ("Con |A
pgsitive cont roI ) 60 WO p004/0914P3
PC:T/HC')“%Z'!’!IO% 983 IZQiEZL"C SPgEy eXPeT TEnt—= 0£0
51(&' E;gj\ﬁ 8u‘ﬁ ngegay |as descr|bed above was done| using
SI{ NFEKL- pul sed tdgrget cel|s. At an|effector [to
t graet cetH— _ati o af 2Pt é_é-yq()}gg:l TEf o KI R 67082
rewﬁﬁmwbmmmmmre shown|in the far right clplum of
tHe follow ng tablg. (200-10) Nunber|of Spots per
406060 cetts—Cit—assay. 1 nogen Con A Vedi um
Unpul sed VSV % killing at SIli~TFElI~L control control
control positive

200-21

Number of Spots per 400,000 cells
Immunogen Medi Unonlsod
edium npu
SIINFEKL control control VSV control

4.4 ng Hsp70 + 2.4g 124+ 8.8 0.33%0.41 0.67  0.82 2.67 +2.68

NLLRLTGWFFRKSIINFEKL

4.4 ng Hsp70 + 2.4ug 95+12 1.33£0.82 1.0+1.2 0.67 + 041

NLLRLTGWAKVLSIINFEKL

64




control 200:1 EFT 4.4 gg Hsp70 0.00 0.00 1.502.12
0.670.58 0.330.58 83428.3 0% 4.4 g Hsp70 + 0.9 g 33.7
W@ 209/0014990. 00 0. 330. 58 0. 000. 00 100033. 7 19% PCI/UBEORKO10983
4.4 g Hsp70 + 2.0g 80.0 17.0 0.000.00 1.500.71
1.500.71 117056. 5 38% NLLRLTGWGSGSI | NFEKL 4. 4 4g
Hsp70 + 2.4 jig 222 17.7 0.000.00 0.670.58 1.331.53
101%&? 52@6 N LLRLTG WFFRKS | | NFEKL 5 EXAMPLE 5
. [01 An experinment simlar to that described above
was carried out, which also included hybrid antigen
wi tfhout hsp70. 61 2004/ 091 4YmbelP6f 5pdtipd06[d00 delO 8 3
(2Q0- 11)Hyunber of $pots per 4 x 10 CDB T cells
| munogei™@3PE“A  Medium UnpuU} S&d NFE TTol
control VSV control P@@WFKQe Egﬁﬁﬁol ﬁtﬁgggkb 7(FY contrel
0.334: 0.53 100 1.73 1.67 1]15 4.00 [L.00 965 1[62.6

1y St A R T F305T 99055 28% 2 9957 2P
Fielulh dpe e 105 Neal 2 A g e 1750 0g 15 0872
70.58 1.671.15 2.|002. 65 74858. 6
W‘J %‘“\'}FEKL A9 TSPIdE o 2 & Fod 0 90873
330 L Tod ek 83 4. 33 1,53 742 [12.6 NLLRLT G W
KS | INFEKL 2.4 g |151 20.F 1.00 1|00 1.670.58 0.00

'QZ?%??%ﬁﬁﬁﬂ@“ttﬁ&1533@*33%§$13ﬂFEKL (TP 01010
A\ TéWFRSIINFEKL

24 g 31%5.7 10+ 1.7 0.0%0.0 0.67£0.58
NLLRLTGWFRSIINFEKL

ocmwzINA
ﬁﬂ'lf'\;(‘hm

g .

EXAMPLE §

Similar in vivo studies in B6 mice as those described above were performed using

5  formulations without added hsp70. The results are as follows.
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EXAMPLE 9

Similar in vivo studies in B6 mice as those described above were performed using

formulations with or without hsp70. In addition, one study was carried out in which hybrid

antigen was co-administered with free heat shock protein-binding domain peptide
(NLLRLTGW). The results are as follows.
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EXAMPLE 10
The VSV epitope used as a control in many of the foregoing experiments, RGYVYQGL,
5  was used as the epitope in preparing further hybrid antigens of the invention, and evaluated

for induction of an immune response in similar experiments as described above.
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EXAMPLE 11

In order to evaluate the efficacy of the aforementioned hybrid antigens and complexes with
hsp70 on the treatment of disease, a model was utilized in which 20,000 E7 tumor cells
modified to express ovalbumin (designated E.G7) were subcutaneously implanted in B6
mice. Ten mice were used per treatment group. This model is described, for example, in
Moroi et al., 2000, Proc. Nat. Acad. Sci. USA 97:3485-3490. The results in number of mice
with tumors over time are shown in Figure 1. After 31 days, ndne of 10 mice immunized
with hsp70:NLLRLTGWFFRKSIINFEKL developed tumors, nor did mice immunized with
SIINFEKL emulsified in Titermax adjuvant. Three of 10 mice vaccinated with
NLLRLTGWFFRKSIINFEKL alone (no hsp70) had tumors. Five of 10 mice vaccinated
with hsp70: SINFEKL had tumors, and 9 of 10 mice immunized with Titermax and buffer

alone had tumors.

EXAMPLE 12

The in-vitro antigen presentation assay described above was utilized further in order to
evaluate the formulations of the invention. To demonstrate the requirement of the hybrid

antigens of the invention for hsp70, whether supplied in the formulation or endogenously

68



66 WD 2004/ 091493 PCT/ US2004/ 010983 (VSV-72-02)

Nunber of spots per 400,000 cells CTL I mmunogen %
wkdompEdb3 Medi um Unpul sed VSV Con A positive kPeT/URZH04/010983

control control control control at 200:1 E/ T 4g

Hsp70+2.0g 4811 0.01.0 0.0 1.0 4.02.0 588 151 32%

NLLRLTGAFFRKSI | NFEKL 2.0g 241 1.0 1.0 1.0 1.0 5.03.0

84 Yor Nk e AR

0. o s Tor Sl S R bl Bt ot peRisthi s bpigbppo e antigen

50- PR iapadyaytherssowpster iRmpdwith tepifotiovingRranlgions, vath the

1. Odsuf}s thdR6téa. 6% EXAVPLE 10 The VSV epitope used as a

control in many of the foregoing experinments,

RGYVYQGE., 5 was used as the epitope in preparing

f ur@eerFrlbri d anti gens of the invention, and

evaluated for induction of an immune response in

simlar e i s-describhed _abhaove. 67 WD

¥perinents—as
2004/ 091493 PCT/ 82854010983 | (REgUrderodyedyRifer| of
Spots per |400, 000 cells I munpgen VSV ecelg] NFEKLL
Medi um Unpul sed contr ol controH (RGYVYQA.) 4g HSPpl us

29 4811 1/ WnEEE T+ 0402 P50

5 ng NLLRLTGWFFRKSIINFEKL 46+ 11

5 ng NLLRLTGWFFRKSIINFEKL 3920+ 344
plus 1.4 ug hsp70

1.4 ug Hsp70 0.0+ 0.0

EXAMPLE 13

[0106] The HHD II mouse model bearing a human HLA-A2 complex described by Firat et
al., 1999, “H-2 class I knockout, HLA-A2.1-transgenic mice: a versatile animal model for
preclinical evaluation of antitumor immunotherapeutic strategies,” Eur J Im‘munol. 29:3112-

10 21, was used in the following experiments to evaluate human HLA-A2 epitopes in hybrid
antigens of the invention. The “IMD” peptide epitope IMDQVPFSV from the human
melanoma antigen gp100 was evaluated in a hybrid antigen of the invention at low and high
dose in the HHD Il model. Similar methods to those described above were used for the
ELISPOT assay, with test peptides being the IMD peptide and, as a control, a peptide from

15 the melanoma antigen tyrosinase, YMDGTMSQV (“YMD”). The results are shown on the
following table.

69



N L

LRLTG W FFRKS

INFE KL 4g HSP plus 2g 1.0 1.0 1.0

1.0 4.0 2.0 20 1.0 NLLRLTOGANFFRKRGYVYQGL 4g HSP pl us
W@Ng0s1493 3.0 2.0 2.0 12 3.0 104 13 N L LRUTVURR00M/010983
FF RKRGY VY Q GL EXAMPLE 11 In order to evaluate the

efficacy of the aforenentioned hybrid antigens and

conplexes with 5 hsp70 on the treatnent of disease,

a

nodehasyoatiolgpged in which 20,000 E7 tunor cells
nodi fied to express oval bum n (designated E. G7) were

subcut aneously inplanted in B6 m ce.

Ten mce were

use

exanp

d per treatnent gr
le, in Moroi et

USA 97: 34BBY3¥0. The
tunors over tine are

nom
hs
M (
adj
NL L
of

h
b

t ufror s,

e of 10 mce i nmun

al .,

pup. Thi's Nmsbed of 5)fets §&S60,000RHE,

2000, Proc.

for
Nat. Acad. Sci.

resut

5 h SYHR
zed 1

|l e V|

TS 1T nummbe
i g pprtrol
g with

avol anad

of —mTe it

Unftiseg cotfol aw contrel

nor—di

. CDucl 1
h . 5 u \' I AVAX™ ] I |
RLIRITOWFRR&IMd ipRs v

uvant. Three of 10

MNMELLL

m ce

ST RIPEK

1
YT2N L 30
E%En% Sifig

vacci nat ed

Titern

=ER T INFEKE
SOLRETG@FRRROEDAF S
and 9 of 10 m

i

ce inm

BT HSRTO)
hsp70: Sl |
uni zed wt

[
\

head + ey o
1 .OJIILII pe ey
LR had

N Titernax_

T 0

bu
ant
ut i

ber —arone frad—tum
NGIRLTWERREIN I VPESV
lized further in o

7851 L
assay

rder t

oE&HyPEE—T
escri bed a
eval uat e

q
d

:O'a—j:l&o v+
hbove was
t he

for

fmul at1ons of the |

venti

requi renment of the hybrid
hsp70, whether supplied in the fornulation or
endégenbuosipprimé8 i/ \THR DM icO tADuRETE ¥B20 @4 the 28088in the hybrid

for

spe
pre

f ol {200v7pg1¥ or nul at i ons,
(200- MF-41) Formul ation Pg/ m
0.5 ng SIINFEKL 2690 369 5 ng

e

poriBRk Ay

y I'ts anti
sentati on pat hway,

s

Jo?rfple?ui{h)ﬁs 0

A1

eh in

W t

M. TO UEeNno
anti gens of

{Oglxbri d anti

IStTate—the
the i nvention

gen and nore

0 the antigen
the assay was perforned with the

h the resul

ts indicated.

I L-2 produced by B3z

NLLRLTGAFFRKSI | NFEKL [46 11  Number of Spofs per 400,000 cells
Immunogen
YMD Medium control | Unpulsed control | IMD control
4pg hsp70 and 5pg 33+178 1.0+0.0 1.0x0.0 1.0+1.4
NLLRLTGWFFRKYMDGTMSQV
4pg hsp70 and 10pg 323x+44 |0.0%0.0 1.5+0.71 1.5+0.71
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EXAMPLE 135

In-vivo experiments on co-administration of two hybrid antigens of the invention with

hsp70 to B6 mice was performed. Hybrid antigens containing SIINFEKL from ovalbumin

and RGYVYQGL from VSV were admixed and immunized with hsp70. The results are as

follow.
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EXAMPLE 16

As noted above, in one aspect of the invention, formulations containing a plurality of hybrid
antigens comprising different antigenic epitopes may be formulated with one or more heat
shock proteins for immunization in humans in order to elicit an effective immune response
to treat or prevent a disease. For example, for treating human melanoma, a formulation
comprising 8 different melanoma epitopes may be prepared as hybrid antigens, and
formulated, for example, with hsp70. In this particular formulation, the heat shock protein
10 binding domain NLLRLTGW at the N-terminus is used for all epitopes, linked to the
epitope at the C-terminus using the peptide linker FFRK. Other binding domains and
linkers are embraced herein. This particular formulation is useful for treating patients with
the HLA-A2 haplotype. A formulation comprises the following hybrid antigens with
hsp70:
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Isi ng the peptide |inker FFRK. O her binding domains
and | inkers are enbraced herfin. This particul ar
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78 091493 PCT/ US2004/ 010983 Source and am no acid

seguence of Hybrid antigen sejquence

TRP-2: amino acids 180-188 NLLRLTGWFFRKSVYDFF VWL
MAGE-10: amino acids 254-262 GLYDGMEHLGSGNLLRLTGW
gp100: amino acids 280-288 (288V) YLEPGPVTVGSGNLLRLTGW
SSX-2: amino acids 41-49 KASEKIFYVGSGNLLRLTGW

In one embodiment, approximately equal amounts of the foregoing 8 hybrid antigens may
be complexed with hsp70, and administered in saline. In another embodiment, a
formulation comprises the first five hybrid antigens listed. The aforementioned
formulations containing heat shock protein in saline optionally may contain ADP to
stabilize the complexes, as well as other components, such as excipients, diluents and
carriers, as mentioned above. In another embodiment, an admixture of the foregoing 8
hybrid antigens, or the first 5 listed, is formulated in saline for administration without a heat

shock protein.
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EXAMPLE 18

Further experiments were performed with mixtures of hybrid antigens to demonstrate
eliciting of an immune response to the component antigens, as above. In this experiment,

hybrid antigens containing SIINFEKL and the VSV peptide RGYVYQGL were used.
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oug
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EXAMPLE 19

The binding affinity for hybrid antigens comprising heat shock protein binding domain

5 NLLRLTGW, antigenic domain SIINFEKL (from ovalbumin) or RGYVYQGL (from VSV
protein) and various linkers set forth in Example 32 were carried out as described in
Example 17. The antigenic domains alone had a Kd for hsp70 binding of 235 uM and 82

uM, respectively. The results are shown below.
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es were carried out
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Further studies were carried out to evaluate the immunogenicity of hybrid antigens when

administered alone to B6 mice, without co-administration of hsp70. The methods for

evaluation using IFN-y ELISPOT are as described above.
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shock protein binding domain, this is not necessarily
the case and different |inker peptides may be used.
Niyteid netigens Were preparehenmpuiing i dutigrasseiarptesiity adinkergs Aesgmbed
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anti geni c pept used or sinplicity, such
hybrid antigens with two or nnre antigenic domains is
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anti gen conpositions, conplexes of one or nore tandem

hybrid antigens and a heat shock protein, and nethods,
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proteln binding domain at the C-terminus, or in-between the two antigenic domains, is
embraced by the present invention. Furthermore, although in the examples below the same
linker peptide is used between the antigenic domains and between the antigenic domain
proximal to the heat shock protein binding domain, this is not necessarily the case and
different linker peptides may be used. Moreover, the presence of the linker in one or both
positions is optional. And furthermore, three or more antigenic peptides may be used. For
simplicity, such hybrid antigens with two or more antigenic domains is termed a tandem
hybrid antigen. Such tandem hybrid antigen compositions, complexes of one or more
tandem hybrid antigens and a heat shock protein, and methods of eliciting an immune
response or preventing or treating a disease by administering one or more tandem hybrid
antigens or complexes of at least one heat shock protein and at least one tandem hybrid

antigen are fully embraced herein.
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herein included 1 nM ADP. I n one experinment descri
bel ow, ADP was omtted.

bl so used,.
|| g2 w

Iull

i ons
bed

In this and other experiments, the epitope proximal to the heat shock protein binding
domain exhibited the strongest immune response, and thus the positioning of the selected
epitopes selected for the vaccine formulations of the invention may be positioned to
contribute maximally to the overall immunogenicity of the formulation, whether
administered in the absence of heat shock proteins or administered as complexes with heat

shock proteins.
EXAMPLE 22

In the following experiments, admixtures of tandem hybrid antigens were evaluated for
immunogenicity. In addition to the H2-K® Class I peptides from ovalbumin (SIINFEKL)
and from VSV (RGYVYQGL), the H2-K® B-casein peptide IAYFYPEL and the Sendai
virus peptide FAPGNYPAL were also used. In another experiment, two tandem hybrid
antigens with the same antigenic peptides in alternate configurations were admixed. Strong

immune responses to four epitopes were elicited.
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(200-72-04) Nunber of Spots per 300,000 cells
| mmunogen SI | NFEKL RGYVYQGL | AYFYPEL FAPGNYPAL 9. 6g

w6 3010614950110 4. 710. 3 5.

I I NFEKLFFRKRGY V. YQ G 9.7 ¢

3

13616. 6 NLLRLTGWFFRKI AYFYPELFFRKFAPGNYPAL 9.6 ¢

NLLRLT G W FFRKS |

2.5 NLLRLTG W FFRKSI/US2004/010983
1.711.1 1.710.8 12819.2

| NFEKLFFRKRGY V YQGL plus 36331 256

5 Al of 1He formblBiodsHeieatBincl@ded 1 gnNUADR. ThoM experiment described below,

FRRK AYFYP
Spot swafié)Fm 0, 000 cells
| AYFYPEL FAPGNYPAL 9.6

FFRKFAPGNYPAL 5 S200- 72-13 Nunber

of

| mmunogen SHNFEKL RGYVYQGL

g

N?@RIJI@N:FRKI AYFYPELFFRKFAPGNYPAL phis 388 6.8
7215.0 402117 379 30 9.6 g NLLRLTGW FFRKS
| | NFEKLFFRKRGYVYQGL 9.6 g NLLRLTGW FFRKRGY

VYQGLFFRKSI | NFEKL Pl us 76 1.9 159L8hedofEhdelp26304,008 2his 9

9.6 ¢ LLRLIG\/\FFRKI AYFYPELFFRKFAPGNYPAL 80 WO

2004/ 0 ¥PCT/ US2004/ PTOYB3 [SZ00- 72- 13 Number Jof

Sp ots per 300. 000 cells SIINFEKL | RGYVYQGL | IAYFYPEL FAPGNYPAL
9.6 ng 53716 150 10 4.7+ 0.8 5725
NLLRLTGWFFRKSIINFEKLFFRKRGYVYQGL
9.7 ng 1.7 #1.1 1.7+0.8 128 +9.2 136 £ 6.6
NLLRLTGWFFRKIAYFYPELFFRKFAPGNYPAL
9.6 ug
NLLRLTGWFFRKSIINFEKLFFRKRGYVYQGL
plus 36331 256 5.3 127479 155 £ 28
9.7 ug
NLLRLTGWFFRKIAYFYPELFFRKFAPGNYPAL

5 S5200-72-13
Number of Spots per 300,000 cells
Immunogen
SIINFEKL | RGYVYQGL | TAYFYPEL FAPGNYPAL
9.6 ug
NLLRLTGWFFRKIAYFYPELFFRKFAPGNYPAL
plus 388 £ 6.8 72 +£5.0 402 17 379 + 30
9.6 ug
NLLRLTGWFFRKSIINFEKLFFRKRGYVYQGL
9.6 ug
NLLRLTGWFFRKRGY VYQGLFFRKSIINFEKL
Pl 76 1.9 159+ 8.3 115+20 1724+ 5.9
us

9.6 ug
NLLRLTGWFFRKIAYFYPELFFRKFAPGNYPAL

80




| mmunogen Sl I NFEKL RGYVYQGL | AYFYPEL Medium 9.6 jig
45010 27312 3.01.4 0.330.41 NLLRLTGW FFRKS
WO b0EFRKI4FFRKRGYVYQGEL 9.6 pg 824 44530 1. 30. 41 PADUS2004/010983

NLLRLTG W FFRKRGY VYQGLFFRKSI | NFEKL 9.6 pg

NLLRLTGAFFRKSI | NFEKLFFRKRGYVYQG.  pl us 20217.6 18824

1.00.7 0.670.41 9.6 pg NL LRLT G WFFRKRGY V YQ

GLFFRKSI | NFEKL S200- 72- 13, no ADP Number of Spots per

300,000 cells Immunogen SIINFEKL RGYVYQGEL | AYFYPEL

I\/? 9 6g 2282.5 1262.9 1.70.4 00 NLLRLTGW FFRKS
RKRGYVYQG_ 9.6g 839 18919 1315 0.33 0.41

NLLRLTG W FFRKRGY V YQ GLFFRKSI INFEKL 9 6 ¢ NLLRLTG\N
023041

FFRKS T HNFEKCEFRKREVYER—pHts 14
9.6 g NLLRLTGW FFRKRGYVYQELFFRK%H PRERRr e & gt
2004/ OBXBEPCT/ US2004/ PLO983— EXAMPLE 23 In the

fol l owi ng experinment, upsHNFEKLYRGEMTOGENI R YPERY 4€Shiedium

are delivered and inducg inmunogenicity w thout
— co-admini stered HSP70, When adg*,ri nistered as an

“F8 admi xture of 45010 | 27312 3.0+14 0.33 + 0.41
NLLRLTGWFFRKSIINFEKLFFRKRGYVYQGL

9.6 g 8§24 445 =30 1.3 £ 041 00
NLLRLTGWFFRKRGYVYQGLFFRKSIINFEKL

9.6 pg

NLLRLTGWFFRKSIINFEKLFFRKRGYVYQGL
plus 202+ 7.6 18824 1.0+ 0.7 0.67 £ 0.41

9.6 ug
NLLRLTGWFFRKRGYVYQGLFFRKSIINFEKL

S200-72-13, no ADP

Number of Spots per 300,000 cells
Immunogen
SIINFEKL { RGYVYQGL | IAYFYPEL Medium

9.6 ug - 228 2.5 126 2.9 1.7+04 00
NLLRLTGWFFRKSIINFEKLFFRKRGYVYQGL
9.6pg 839 189 £19 1315 0.33 = 0.41
NLLRLTGWFFRKRGYVYQGLFFRKSIINFEKL
9.6 ug
NLLRLTGWFFRKSIINFEKLFFRKRGYVYQGL
plus 1154 7.8 8611 0.33 : 0.41 090
9.6 ng
NLLRLTGWFFRKRGYVYQGLFFRKSIINFEKL

5
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two tandem hybrid antigens and a single hybrid antigen
to B6 mce. The tandem hybrid 5 antigens included VSV

war@40vabbuni n peptides in one, and (3-casei n BOMUS2004/010983
Sendai virus peptides in the other. The single hybrid
antigen contai ned NS2-114 influenza peptide
(RTFSFQLI). 5200-72-15 Nunber of Spots per 300, 000
celI's I munogen SI| NFEKLERGYWYEEB | AYFYPEL FAPGNYPAL
RTFSFQLI 9.6 jig NLLRLTGW FFRKRGY V YQ GL

F INFEKL plus 67 f 6.1 205120 229128 266133 010
15‘ﬂgﬁ§kﬂ RIS eé@?f’l‘—‘ﬁ?éi(l‘%‘?ﬁ”‘?’?@“i_gﬁnlc pekrvEponetisered uddndyce
NiriuRLAO gVt RFRIGRG 0 M dMin¥stdR dRSP 70 Nk aH N e US 2d29ture of

1 118 175 2.12513.3 3314.7 .

LR v Bant vndle ibidohien it Bemiogo T e hybria
5 NEM%EEMF@KR’SW%@QW%ME E%pﬁhﬁuh&éanﬁfmcab%ﬂrm%%i 9%&&

of...L:he. : ' in r.id ant] gens adnini stere

e th LSRR, e SO Gl NSk B s popide

cGHBISHRLDon with hel per T cell epitopes present in a

hybrid antigen. In nost experinents, a H2-Kb C ass |1

e%%%e from oval bum n, anmi no acids 323- 339,

T NVMVEERKI KV, was used (i.e., the hybrid antigen

had a sequence of 82 WD 2004/ 091493 PCT/ US2004/ 010983

QAN LN

NCERETOWEFRKTEWF SSNVIVEERKHKYY——-Rel-Hston—of the Cl ass
) i ./ ‘Number of Spot 0

|1 peptide- containing hybrid b JER BSET"A0&Hs ¢ he

resgemgeseeno t he Gass——epitope-—on-the average of

SIINFEKL | RGYVYQGL | IAYFYPEL | rapGNypar | RTFSFQLI

9.6 nug

NLLRLTGWFFRKRGYVYQGL
FFRKSIINFEKL plus 67+6.1 205+ 20

19pg

NLLRLTGWFFRKIAYFYPELF
FRKFAPGNYPAL

229+ 28 266 £33 00

9.6 ug

NLLRLTGWFFRKRGYVYQGL
FFRKSIINFEKL plus

19 ng 156 £3.3 299 +: 18 17512 125+3.3 3347

NLLRLTGWFFRKIAYFYPELF
FRKFAPGNYPAL plus

122 pg
NLLRLTGWFFRKRTFSFQLI

10 EXAMPLE 24

The immunogenicity of the foregoing single hybrid antigens administered without heat
shock protein were evaluated in combination with helper T cell epitopes present in a hybrid
antigen. In most experiments, a H2-K® Class II epitope from ovalbumin, amino acids 323-
339, TEWTSSNVMEERKIKYV, was used (i.e., the hybrid antigen had a sequence of
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about seven fold. (250-72-08) Nunber of Spots per
300,000 cells Response to Response to Class | dass

wo 200¢lo9idg3 Cl ass | epitope when pepti de- cont ai PCTYS2004/010983

epitope Cass |I and i mmunogen when Cass | Cass Il
Medi um Spl enocytes hybrid hybrid antigen antigen
adm ni stered adm xture is admnistered 24.2g 211.9
1 MMGWEFMWNSWHEMVSF RiAGN bf e THssI 8tide

1 70.8 0. NLLRLT FFRKS DFI T

%@a‘img Bl 8“%&?”&&%? e ioghis & e CRyx FepHENR Brgareines of

F@dut%eﬁ@ldllm 7319.8 00 00 NLLRLTG WFFRKI AY FYPEL

5 EXAMPLE 25 The effect on i munogenicity of hybrid

agﬁo%ens co-adm nistered with various hybrid antigens
ek ?19 H2-Kb Class Il peptides, in the absence of

heat shock protein, vvere eval uat ed The CI ass I

C\ANC]

sl HIFY L.,\.. cc |1
peEPLTUTS WeT T T UrTret \_) VA =/ ) | v Of
. ) '_ber o'fﬂ) ésger‘?ﬂb‘?’bﬁ e}l{sed

pepti des 10 included the oval bum
above, a Class |l peptigde frnmfei_anuc t oxoi d
NNFTVSFW.RVPKVSASHL (i . BResnds QQ rﬁf"“ “Qnt i gen has| a
seque I?\fb ldNLLRLTG\/\FFRK SF VJﬁ}{,SASHL) or{ a
HBVc ds 128- 140)epuomept|€d&s 1ahPPAYRPPNAPI L. 83
VO 28 iﬁfnﬁgébé:g'% PCT/ Uszoomlyemg.@gg:; Class II Medinum Splenocytes
hybrid hybrid
antigen antigen ' ’

administered | admixture is
administered

242 g 2+1.9 133.9 0.7+ 0.4 0£0
NLLRLTGWFFRKDAPIYTNV
249pg 18 £ 0.7 98 £ 5.8 0.7+ 0.8 0.7 £ 0.4
NLLRLTGWFFRKSSWDFITV
254 pe 53+1.5 43+7.6 0.3+ 0.4 00
NLLRLTGWFFRKRTFSFQLI
25.5pg 113 73+9.8 00 00
NLLRLTGWFFRKIAYFYPEL
5
EXAMPLE 25
The effect on immunogenicity of hybrid antigens co-administered with various hybrid
antigens containing H2-Kb Class II peptides, in the absence of heat shock protein, were
~evaluated. The Class I peptides were either SSWDFITV or DAPIYTNV; Class II peptides
10 included the ovalbumin peptide mentioned above, a Class II peptide from tetanus toxoid

NNFTVSFWLRVPKVSASHL (i.e., the hybrid antigen has a sequence of
NLLRLTGWFFRKNNFTVSFWLRVPKVSASHL), or a HBVc (amino acids 128-140)
peptide, TPPAYRPPNAPIL.
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250-72- 13 Nunber of Spots per 300,000 cells

I mmunogen Medi um SSVDFI TV 24.9g 3.00.7 783.9
WORWRLTIGFFRKSS WDFI TV 24. 9 g NLLRLTGAFFRKSSVWDRE TIVS 04610983

8.03.1 347.1 27.4 g NLLRLTG WFFRKTPPAYR. PPNAPI L 24.9

g NLLRLTOGWFRKSSWDFI TV plus 3.7:L 1.1 315 15 33.6 gg

NNFTVSFW.RVPKVSASHLGSGNLLRLTGW 24.9 ¢

NE2ERIFEWFFRKSSWDFI TV plus 2.712.0 135 5.7 36.4 ¢

HWDFAWPWNGSGNNFTVSFWLRVPKVSASHL  24.9 ¢

NLLRLTGAEERKSSVWDEL TV plus 1.70.4 2294: 12 34.7 g

NLLRLTGAFFRKTEWIS SNVMEERKI KV Thus, a [hges of Bp&eel
epi topg may be i ncl Pngeud in a hybrid anti gef.@gcethe
only egitope, and adM'fiStered as an [adni xture Wi th
ot her Rybrid antigens containing C asy MedRRI[SORBERN,
or 5 the helper T cell epitope can be fi ncl uded in a
tandem|hybgigd d antigen as one of the € LLORES: 781%&
are mer|LyrREseaRL@sypfiy t he nunerous Jariatijons Upon
" the hybeidantigen conpositions of tHe jnvdntion. 84

WO 20047081493 PCT/ US2004/ 010983 EXANRBIE 526

NLLRLTGWFFRKSSWDFITV plus 84+7.1

274 ng v

NLLRLTGWFFRKTPPAYRPPNAPIL

249 ug

NLLRLTGWFFRKSSWDFITV pIUS 3.7+1.1 31515

33.6 ug

NNFTVSFWLRVPKVSASHLGSGNLLRLTGW

24.9 pg

NLLRLTGWFFRKSSWDFITV pIUS 2.7 +2.0 135+ 5.7

364 g

HWDFAWPWNGSGNNFTVSFWLRVPKVSASHL

249 ug 4

NLLRLTGWFFRKSSWDFITV plus 17404 | 220+12

34.7 ng

NLLRLTGWFFRKTEWTSSNVMEERKIKV

Thus, a helper T cell epitope may be included in a hybrid antigen as the only epitope, and
administered as an admixture with other hybrid antigens containing Class I epitope(s), or

5 the helper T cell epitope can be included in a tandem hybrid antigen as one of the epitopes.
These are merely exemplary of the numerous variations upon the hybrid antigen

compositions of the invention.
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In a simlar fashion to the previous exanple, the
i munogenicity of a tandem hybrid antigen was

weradogesl with and w t hout co-adm ni strati on PET/EHS2004/010983

hybrid anti gen containing the ovalbumn Cass II
peptide. 5 S250-72-12 Nunber of Spots per 300, 000
cells I mmuuogen | AYFYPEL FAPGNYPAL Medium 199 9.34.7
179 0.710.6 NLLRLTGNFFRKEXNMYPEREFRKFAPGNYPAL 19 jig
NLLRLTGJ\FFRKI AYFYPELFFRKFAPGNYPAL Plus 44 5.1 58

2 0.710.6 2‘9l g NLLRLTGWFFRKTEWTS SNVVEERKJKV
_2'%3 sBilqa R eBFW%Q&W%mB@ﬂh%mvmwe@mwnwﬁﬁm@ghmuuéhus

| Atig¥irirhs evdlnated @h éhd Aithdutleo-alntdlrhGonWrt 'ﬁ%d%%g%%@ontammg the

RLTGWFFRKI AYFYPEL plus 34.79g 1
NI(_)K%I’_J’F@QW@)@E{ %TS SN V MEERKI KV 25.5 jig
NLLRLTGWFFRKI AYFYPEL plus 889.9 25 My

5 Ngb&LTHAAFFRKSI | NFEKL 85

Number of Spots per 300,000 cells

Immunogen

TIAYFYPEL | FAPGNYPAL Medium
19pg 9.3+ 4.7 179 0.7 £ 0.6
NLLRLTGWFFRKIAYFYPELFFRKFAPGNYPAL
19 pg
NLLRLTGWFFRKIAYFYPELFFRKFAPGNYPAL
Plus 44£5.1 58+5.2 0.7 0.6
20.8 pg

NLLRLTGWFFRKTEWTSSNVMEERKIKV

250-72-15
Number of Spots per 300,000
Immunogen cells
JAYFYPEL
25.5ug
NLLRLTGWFFRKIAYFYPEL 373
25.5ug
NLLRLTGWFFRKIAYFYPEL plus
347 g 133 11
NLLRLTGWFFRKTEWTSSNVMEERKIKV
255 pg
NLLRLTGWFFRKIAYFYPEL plus
25 Mg 88:+9.9
NLLRLTGWFFRKSIINFEKL
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WD 2004/ 091493 PCT/ US2004/ 010983 EXAMPLE 27 Sim | ar

experinments with hybrid antigens conprising a helper T
W@ edod/0gpps ope co- admi nistered with at | east oPeT/USI0d€mM0983

hybrid antigen, in the absence of co-adm nistration of

a heat shock protein, were also carried out. 5

250-72-12 Nunber of Spots per 300,000 cells | nmunogen
Medi um SI | NFEKL RGYVYQGL EXAMPPER7FAPGNYPAL 0.7:L 0.6

NT NT 9.3 h4.7 17f8.7 24 g NLLRLT G W FFRKI AYFYPELF

Flgllﬁ_l: Pg—]\% rFl?Alé 2/ h ﬂﬁbNbL RLTGWFFRKI AYFYPELF FRKFAPGNY PAL
plPUs 0 RS rig juiigens opmprisipg ahelper F relfepitpe cd-R LT
GathiaisRICHEvi¥/aT leGst Snd\iaﬁﬂeml\lﬁgxm%en%.ﬁl ?;tg? ab86.3n6ce 2f c??—adgl.irﬂ'straiion of

N RKEAPGNYPA 0 f. 0 NT

1?%%@%@‘?JW&E&%&A§“§\%A L plus O:k O NT NT 2.3

2.1 58. 5.2 21g NLLRLTG W FFRKTE W TS SN V NMEERKI KV
5 865002004/ 091493 PCT/ US2004/ 010983 EXAMPLE 28

Number of Spots per 300,000 cells

Immuneogen

Medium SIINFEKL | RGYVYQGL | IAYFYPEL | FAPGNYPAL

0.7 = 0.6 NT NT 9.3+4.7

24 g
NLLRLTGWFFRKIAYFYPELF

FRKFAPGNYPAL

17 £ 8.7

24 g

NLLRLTGWFFRKIAYFYPELF
FRKFAPGNYPAL plus 0.7 £ 0.6 NT NT 44 +5.1

2l pg
NLLRLTGWFFRKTEWTSSNV

MEERKIKV

67 5.5

15pg

NLLRLTGWFFRKFAPGNYPA
L

00 NT NT 0.3+ 0.6

43+3.2

15 pg

NLLRLTGWFFRKFAPGNYPA
L plus 00 NT NT 23+2.1

2l pg
NLLRLTGWFFRKTEWTSSNV

MEERKIKV

58 5.2
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15

An i mmuni zation study using hybrid antigens containing
human Cl ass | (HLA-A2) epitopes was perforned in HHD

wo boiog9ns descri bed above. Ani nal s were i nmmuPCEE2004/010983

with a 5 conplex nade fromb5 gg hsp70 and 33 fig
NLLRLTGAFFRKYMDGTMSQV. The ELISPOT results in cells
per 300,000 were: Medium 1.33 d 0.58; splenocytes 1
0; splenocytes plus YMDGTMSQV 123 13; and

spl enocytes plus I MDQVPFSV 4 1. EXAWPLE 29 10 In
anot her experinent usi ng%&e, an i nmmunogeni c
HLA- A2 epitope from Trp- d (SVYDFFWAL) .
Because this epitope is also a H2-Kb epitope, and the

Hththumanen an®y QhedyBR ARLSE c«(n't'gm@ﬁunpﬁ‘iée% g(-ﬂr%égpepnopes

grune. r espo nduced agai nst the Trp-
r ep rpee g l%ﬁgﬁeljéwqf@s et é‘?‘)&ﬁc‘émmlsa’ves@hﬁmmmcd ofika

I — ﬁemm@e{spmﬂﬂa 33 pgﬁﬁhkﬁ@ﬁmﬁﬁi&?a@i@fobyﬁge

rate nce to this s

bﬁﬁgﬁé& "an ‘iégfﬁ’ r%rogg@ﬁ?r% Nedinm; b33 8. SB;Lmotmeqytes 10
dipteactyb ptus YvEDGOSQUT12D 1@ 3keind Gp1érRL 76 VPFSV 4+ 1.
adm nistering the hybrid antigens and conpl exes o
the invention. 87 WO 2004/ 091493 PCT/ US2004/ 010983
nruLll-LVU- /2-U3 Nunber of Spots per 300,000 cells
| mmunogen Medi um SVYDFFWAL | | DQYP. FSV Yl GIMSQV 4. 33
g NLLRLTGWFFRKSVYDFFW\L 5t 0.71 166 f 25 2.0
1.4 3.5 f 0.71 25 g hsp L&)

NLLRLTGANFFRKSVYDFFWL plus 3.50.71 114:611 7.7+2.1 11

fIn 31101her peHmbis QZng HﬁD}I rglge ernﬁl’n;%gn Fﬁ&%’}@%’ IPom Trp-2

11.
was used (S\;YD ) Because th1s epltope is also a H2-Kb epitope, and the HHDII

mice are on a B6 mouse (H2-Kb) background, an immune response induced against the Trp-

2 peptide represents a breaking of tolerance to a self-epitope in the mouse model. The
results of this experiment demonstrated that tolerance to this self-epitope was broken, and
the present invention is further directed to methods of breaking tolerance by administering

the hybrid antigens and complexes of the invention.
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NLLRLTGAFFRKI MDQVPQV plus 1.01.4 2.0 2.0 984 4:26 2.3
1.5 25 gg hsp70 EXAMPLE 30 HHDI1 m ce were used to
we@y@kogt4e3 t he | nmunogenicity of conpl exes of hBETOSENG010983

three 5 hybrid antigens conprising certain of the HV
viral conponent epitopes set forth in Exanple 27. 88

WO 2004/ 091493 PCT/ US2004/ 010983 ririllll-LUU 1L-U/
IHiASY e Rinber of Spots per 300,000 cells Medium

| LKEPVHGV VI YQYMDDL SLYNTVATL 36 g NLLRLTGWFR 1.0

L KEP\ IO, 25 N henZN 36—du

03412010 NF—KHKERVHGY ug
NLLRLTGAFFR 0 0 0. 47 0.58 24N‘h““’é’°1§‘ﬁ‘f""RQﬂWﬂ Ty
25 g hsp70 36 gg NLLRLTGAEER 0. 671 NT_140 4:6_7
KSL MRVAEL 0.58 + 25 @Iempnsv*i’ﬁmi a0RUEM R SHusoy
5 Adm xtures of hybﬂl d anti pgens contajning H2-
epitopes conplexed wth hspf/0 were eyal uated fcr
4331g i munogenicity in B6 mice ap describefl above. 83 WD
NLLRLTQOORKODUADSWEH US200H GHAOBS 1otk - |/ Zabhd 355071
25pg
hsp70
8.66 ug
NLIRLTGWFFRKSVYDFFVWL plus 3.540.71 114 %11 77 +2.1 1131
25ypg
hsp70
4.1pg
NLLRLTGWFFRKYMDGTMSQV plus 3.0 1.0 20414 7442.8
25ug
hsp70
4.1 g
NLLRLTGWFFRKIMDQVPQV plus 1.0=1.4 2.0£2.0 984 26 2315
25pg
hsp70

EXAMPLE 30
HHDII mice were used to evaluate the immunogenicity of complexes of hsp70 and three

S hybrid antigens comprising certain of the HIV viral component epitopes set forth in

Example 27.
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Nunber of Spots per 300,000 cells I munogen Medi um

Spl enocytes SI | NFEKL FAPGNYPAL | AYFYPEL 2 ¢
WORMROT@GYFFRKSI | NFEKL 1 21 1481 11 7 f 2 3 2 +PABUS2094/010983

hsp70 10 g NLLRLTGAFFRKI AYFYPEL 0 22 3 1 812 47 13 +

13.7 g hsp70 10g 3 3+3 3f2 83f6 61

NLLRLTGNFFRKFAPGNYPAL + 13.7 g hsp70 2 ¢

NELPR-FESNEERKS] | NFEKL + 10 g NLLRLTGWFFRKI AYFYPEL 2 42

94:L 4 913 29 4 27.4 g hsp70 2 ¢

NLLRLT RKSIITNFEKL + 10 g NI R TOANFRKFAPGNYPAL 3 3

0 16917™Mypoesy 4 p  + 27, Mumpertp§ppey per$p,090 cells

NLLRLTGWFFRKI AYFYPEL + 3 33 43 468 392 10 ¢

NLL RL TOAFFRKFAPGN)Y Pifium | IPREPAHEGY ) SHVQ'MDDg | SLYNTVATL

NLLRLTGWFFRKSI | NFEKL + 10g 1 52 14919 615 |607

NLLRLTGWEERKI AYFYPEL + 10 g NLLRLCTGWFFRKHAPGNYPAL |+

41 g hSPUARLTGWFFR | 1.0+1.0 31212 0£0 NT
KILKEPVHGV

+25 pg hsp70

36ug

NLLRLTGWFFR 00 0.67 + 0.58 24+6.1 NT
KVIYQYMDDL

+25 pg hsp70

36 ng
NLLRLTGWFFR | 67% NT NT 140 £ 6.7

KSLYNTVATL 0.58
+25 ng hsp70

NT=not tested
EXAMPLE 31

5  Admixtures of hybrid antigens containing H2-Kb epitopes complexed with hsp70 were

evaluated for immunogenicity in B6 mice as described above.
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90 WD 2004/ 091493 PCT/ US2004/ 010983 EXAMPLE 32 The

i mmunogeni city of tandem hybrid antigens conpl exed
wowdaoh/ohepy0 was studied in B6 mce. 5200-72- ORCMURIDE$/010983

of Spots per 300,000 cells |nmunogen Medi um contr ol

Unpul sed SII NFEKL RGYVYQG control L 5.6gghsp70+ 0.33

0.41 0.67 439.2 10 3 p.g NLLRLTGAFFRKSI | NFEKL 0. 41

ddy-22-P1 ghsp70+ 0.33 0.41 0.331 10.71 10216 5.9 ¢

NLLRLTGAFFRKRGYVYQGL 0.41 11.2 g hsp70 + 3 g
NLLERI Tml\El:DL(QI LNEEK]L =+ n 67

10 5.9 gg NLLRLT B\I\FFRKRGYVYCﬂ’_UI’og ?J)’Sf"’“dh 078‘” W0 414
456 5Qmidodch- 1 4. 8|9 N LR TQAEERKSHH-NFEKL : RKROVAYOE
11.2 jighsp70+ 00|393u3 POGRAbcRQLL siidreicrj | BAPGNYPAL | JAYFYPEL
NLLRLTGWFFRKSI | NFEKLFFRKRGYVYQGL 22.4 g hgp70 +
0.6710.82 1.7 0.41 289 {26 130 12 19.2| 09
7 na R OAERKSEKINF EKL RFRKRGYYQGL 6. bisppiighbp70+20. 33 3+2
ris Bl 72 9.5 9819.2 4,8 g
| TOAEERKRGY\ CRKSL L NMNEEK] 1.9 1 —2A oA
0 pggL%TgWg%ﬂ%Yt‘gf%\?l(gl\I6\Jlglglilil_2l\l_ i R . fg?llbd U 8:1:[2U 47 +13
+13. Ve PRISTGWFFRKRGYVYQGALFFRKSI | NFEKL 22.4 jighsp70+ 0. 67
opg0. 41T 4. 012. 1 33614.8 72812 9.3 g9 326 61
NLLRNIG REFRBINCFRIIREYVYQGL FFRKEI | NEEKL § 91%* 53
+13.7 pg hsp70
3 i NLLRLTG WFFRKSIINFEKL +
10 pg NLLRLTGWFFRKIAYFYPEL 2 42 94+4 943 2944
+
27.4 pg hsp70
7 1ig NLLRLTGWEFRKSIINFEKL +
e 3 310 169 %7 157 27 442
NLLRLTGWFFRKFAPGNYPAL
+
27.4 ug hsp70
10 pg
NLLRLTGWFFRKIAYFYPEL + . il ias es .
10pg
NLLRLTGWFFRKFAPGNYPAL +
27.4 ng hsp70
2ug
NLLRLTGWFFRKSIINFEKL +
tone 1 542 14919 615 60+7
NLLRLTGWFFRKIAYFYPEL + ,
10 pg
NLLRLTGWFFRKFAPGNYPAL +
41 pg hsp70
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PCT/ US2004/ 010983 WHAT IS CLAIMED IS: 1. A hybrid

nt|

Sl

n. conprising at
Pbus agent

&

or tunor antigen,

at

| east one antigenic domain of an
| east one

b| nd| ng donain that non-covalently bi nds to a heat

oo nan.

| ndeedpPCTES10041610983

nal o
ClIIU Cll T CCIDI

§IIUL.P\ p’l Ul CI |r, \"AR AN vAe] V)

bet ween sel ected fromthe group cons%'ltm;ﬁehrdf%’f’tsgera B et

Phe Arg Lysm@keRK; SEQ | D NO [1000)Phe AJ"_('L|A]" (ERK);

Phe Arg Lys Asn (FRKN, SEQ ||DaMm :02] V] Lyeehsr| RGYYYQG

(RKN); Phe Phe Arg Lys Asn (HAFRKN, SEQ ﬁ""‘ﬁb 1003) ; L

Phe Arg (FR), Gn leu Lys (QK), Gn let Gu (QE),
56uphsa’Oltys Val Leu (AKVL; SEQ I[D WRd0R1)| Bs Abng.on 10
3 pg CLURNFGWAFRESIVEER( RI B) ; and AATl- AA2- AA3- | puctihe,

wherein AAl is A S V, E GJl, or K AA2 is K V. or
H2gghspdfy AA3 is V, S, F, K A [E 0852040 T.9B=A [.0m 10216
5.9 e NRAECWFRREKREBYYQQlduci ng an ifmmune respansoe‘”to an
llzilﬁtmfép‘;ﬁii ous agent or tunmnr antigen conprising at |east.
: ybrid antigen of Caiml 3, onposi r
3 re NHRIEBWEFRESIINERRLUme r esponse tfo ann ec1P|?2u¥§ a 1%?*& 113210
59u§NmNLTGmeIngmvmnmrl sing a donpl ex of at | east one

e —<heeck—prot CI A—ant—at—east—oene—hybtd—15 At--gen
56% aim 1. P he conpositi on of ¥4 alym 3k bidie T Re | 113411
48“&@%&“%‘8’&‘13“6?%?@5%“?% VR570. 5. A nethod for
1.2 pgheli€i Nng an i nmune response tlo amp#4dfectius.zapednt.of 9011
9.6 nf NINTRL TAWFHRGSINFER DIFRKRGIVQGRANI ni stering|to a spbj ect

_at iaoa’t one lTylnrl d _ani|ﬂan f—Claim-1 206 —het-hod
244207 Juci ng an i mune r esporlse "% SR i hiaEt o Bhetnt| 130+12
192'ﬁN%BWWFgﬁ’??I@J@?FLFWP’W?&g adnminister{ng to R
5.6 uphbjoect a conplex or: 033041 | 23£0.41 | 72295 | 9892
4.8 pg NLLRLTGWFFRKRGYVYQGLFERK SIINFEKL
112 pghsp70 + 20 23:15 | 370:16 61723
9.6 ng NLLRLTGWFFRKRGYVYQGLFFRKSIINFEKL
22.4 pg hsp70 + 0.67 % 0.41 40+21 | 33678 728 £ 12
19.3 ug NLLRLTGWFFRKRGYV YQGLFFRK SIINFEKL

5
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(a) a hybrid antigen of CQaim1; and (b) a heat shock
protein; 25 wherein the hybrid antigen and the heat

W@ b@akoppdt ei N are non-coval ently bound. 7. TheT/ne1000010983
of claim6 wherein the heat shock protein is a hsp70.
93 WO 2004/ 091493 PCT/ US2004/ 010983 8. A nethod for
treating an infectious disease or cancer conprising
SNTHPHEY BY PIHgR t5giokto bg UB‘}"%‘E’P sggpe Py Bis ssiis emppgtimgnts describe

&létehg dandeed, vﬁﬁcﬁlls Pﬂo&lﬁcéﬂaﬁ! &ithe igtentiQAS hd @R t@%{dsg&ﬁ,érﬁ)ed herein
t he .inf ectlougpdlsease or cancer. 9.

r¢ 1@?%’8 a?l%ﬁeﬂf Pé%‘iS? ﬂij“eéﬁn o it Epmdbsiopeeing desorntiop awtféﬁ

@OMEtpasyinEfignel Richin@diftgtidn a@ intéidbd B RitkiR PRl s6ope OF the
(aﬂl}enﬁecﬂ}fb“ d antigen of Claim1l, wherein at |east one

aims
i'génic domain is fromthe i nfectious di sease or

cancer; and (b) a heat shock protein; 10 wherein the
%%5%%\}1?%%?%%@%%8% %é?&n Ny %9%1@&{3&@@@ oBlifited erein by
wifeergerdn theis eigies-shock protein is a hsp70. 11. A
hybrid antigen consisting essentially of at |east one
antigenic domain of an 15 infectious agent or tunor
antigen, at |east one binding domain that

non-coval ently binds to a heat shock protein, and at

| east one peptide |inker there between, and wherein
peptide linker is selected fromthe group consisting
of Phe Phe Arg Lys (FFRK; SEQ I D NG 1000); Phe Arg
Lys (FRK); Phe Arg Lys Asn (FRKN, SEQ ID NG 1002);
Arg Lys Asn (RKN); Phe Phe Arg Lys Asn (FFRKN, SEQ ID
NO 1003); Phe Arg (FR), G n Leu Lys (QK), G@n 20 Leu
QGu (QLE), Ala Lys Val Leu (AKVL; SEQ ID NGO 1001); Lys
Asn (KN); Arg Lys (RK); and AAl- AA2- AA3-1 euci ne,
wherein AALis A S, V, E, G L, or K, AA2 is K V, or
E;, and AABis V, S, F, K A E or T. 12. A
conmposition for inducing an inmune response to an

i nfecti ous agent or tunor 25 antigen conprising at

| east one hybrid antigen of Claim1l1l. 13. A
conposition for inducing an i mune response to an

i nfectious agent or tunor antigen conprising a
conpl ex of at |east one heat shock protein and at

| east one hybrid antigen of Caim1l1l. 14. The
conmposition of claim13 wherein the heat shock protein
is a hsp70.
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94 WD 2004/ 091493 PCT/ US2004/ 010983 15. A nethod for

i nduci ng an i mune response to an infectious agent or
wournarooasi gen conprising admnistering to a BAbDjused04/010983

at least one hybrid antigen of Claim1l1l. 5 16. A

f ' cing an inmune response to an

W%@ﬁ%ﬁ&%@%t or tunor antigen conprising

adm nistering to a subject a conplex of: (a) a hybrid

ant i 960,88 dGAkdR chipridiid at 68 of H8iBEniS NORKNRE A Bifdttious agent
1'vvhereir_l ?ﬁ%qﬁy%rid' gti gn.ana theéheat shock protein ®
or ameor Aotigep o) ddasirme Pindmgripmainy that rpn-cyyalenitytbingds tof heat shopk

6 harel N bh i etk Ste@RBRRKD rfisting of
pr?]%%lf‘h%l af ig?St:olr?eg ?ﬁ%@%@ﬁﬂeﬁ %&E el'giétgeagégorgrg ancer 0
Phe hpArsLysg FARK] SEQTBMNMG0R®); Bhe Aughjye (TRIY Phe dsg Lyhasn

' ' f Claiml1 ehel i a st
iR, BEQTE i DoR: Act EAT P mAC i Pulioe R 2BAuCN g o
N@G:A068] Phelrg (FR)TSIDeL Ly (QUKD AGIngpuaiiu (QLE) tloLigs Val Leu

di seas r r_copprjsi.n m ni. st er.i t .
T
wheREE RiAN it Res ante, geni 6r KOoMRI2Ns KS Vi 6:iinahd A0V, S, F. K, A, E, or

i nfecti ous di sease or cancer; and (b) a heat shock

T.protein; wherein the hybrid antigen and the heat shock
protein are non-coval ently bound. 20. The nethod of

claim 19 wherein the heat .shock protein i .
251% A beptprin ot et SaeRrgreyS eHbpRi ARk of fmor
anhl%néb%@i)sihgafueas{\b@emsid(aﬁﬁﬁéh;ofoma.l.Arg Lys Asn ( FRKN,

SEQ ID NGO 1002); Arg Lys Asn (RKN); Phe Phe Arg Lys

Asn (FFRKN, SEQ I D NGO 1003); Phe Arg (FR), @n Leu
3.Lys ( Qulpmp&ition ferin@haeing QLiEnunAlresponspdo ¥ninfactons(agryyior tumor

e R S b B SO s

a bfgigine, wherein AAl1 is A'S, V, E, G L, or K
is K V, or EE and AA3 is V, S F, K A E or T.

96
4. The composition of claim 3 wherein the heat shock protein is a hsp70.

5. A method for inducing an immune response to an infectious agent or tumor antigen

comprising administering to a subject at least one hybrid antigen of Claim 1.

6. A method for inducing an immune respoﬂse to an infectious agent or tumor antigen
comprising administering to a subject a complex of:

(a) a hybrid antigen of Claim 1; and

®) a heat shock protein;

wherein the hybrid antigen and the heat shock protein are non-covalently bound.

7. The method of claim 6 wherein the heat shock protein is a hsp70.
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8. A method for treating an infectious disease or cancer comprising administering to a
subject at least one hybrid antigen of Claim 1, wherein at least one antigenic domain is from

the infectious disease or cancer.

9. A method for treating an infectious disease or cancer comprising administering to a
subject a complex of:
(a) a hybrid antigen of Claim 1, wherein at least one antigenic domain is
from the infectious disease or cancer; and
(b)  aheat shock protein;

wherein the hybrid antigen and the heat shock protein are non-covalently bound.

10.  The method of claim 9 wherein the heat shock protein is a hsp70.

11. A hybrid antigen consisting essentially of at least one antigenic domain of an
infectious agent or tumor antigen, at least one binding domain that non-covalently binds to a
heat shock protein, and at least one peptide linker there between, and wherein peptide linker
is selected from the group consisting of Phe Phe Arg Lys (FFRK; SEQ ID NO:1000); Phe
Arg Lys (FRK); Phe Arg Lys Asn (FRKN, SEQ ID NO: 1002); Arg Lys Asn (RKN); Phe
Phe Arg Lys Asn (FFRKN, SEQ ID NO:1003); Phe Arg (FR), Gln Leu Lys (QLK), Gln
Leu Glu (QLE), Ala Lys Val Leu (AKVL; SEQ ID NO: 1001); Lys Asn (KN); Arg Lys
(RK); and AA1-AA2-AA3-leucine, wherein AAlis A, S, V,E,G,L,or K, AA2isK, V, or
E;and AA3isV,S,F, K, A E, or T.

12. A composition for inducing an immune response to an infectious agent or tumor

antigen comprising at least one hybrid antigen of Claim 11.

13. A composition for inducing an immune response to an infectious agent or tumor
antigen comprising a complex of at least one heat shock protein and at least one hybrid

antigen of Claim 11.

14, The composition of claim 13 wherein the heat shock protein is a hsp70.
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15. A method for inducing an immune response to an infectious agent or tumor antigen

comprising administering to a subject at least one hybrid antigen of Claim 11.

16. A method for inducing an immune response to an infectious agent or tumor antigen
comprising administering to a subject a complex of:

(a) a hybrid antigen of Claim 11; and

(b)  a heat shock protein;

wherein the hybrid antigen and the heat shock protein are non-covalently bound.

17.  The method of claim 16 wherein the heat shock protein is a hsp70.

18. A method for treating an infectious disease or cancer comprising administering to a
subject at least one hybrid antigen of Claim 11, wherein at least one antigenic domain is

from the infectious disease or cancer.

19. A method for treating an infectious disease or cancer comprising administering to a
subject a complex of:
@ a hybrid antigen of Claim 1, wherein the antigenic domain is from the
infectious disease or cancer; and
(b)  aheat shock protein;

wherein the hybrid antigen and the heat shock protein are non-covalently bound.

20.  The method of claim 19 wherein the heat shock protein is a hsp70.

21. A peptide that is Phe Phe Arg Lys (FFRK; SEQ ID NO:1000); Phe Arg Lys (FRK);
Phe Arg Lys Asn (FRKN, SEQ ID NO: 1002); Arg Lys Asn (RKN); Phe Phe Arg Lys Asn
(FFRXN, SEQ ID NO:1003); Phe Arg (FR), GIn Leu Lys (QLK), GIn Leu Glu (QLE), Ala
Lys Val Leu (AKVL; SEQ ID NO:1001); Lys Asn (KN); Arg Lys (RK); or AA1-AA2-
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AA3-leucine, wherein AAlis A, S, V, E, G, L,orK, AA2isK,V,orE; and AA3isV, S,
F,K,A,E,orT.
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