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December 6, 2001, which are incorporated by reference herein in their entireties.
This invention was made with government support under grant number CA/A184479
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invention.

1. INTRODUCTION

The present invention relates to methods and compositions for the prevention and

treatment of infectious diseases, and primary and metastatic neoplastic diseases. In the
practice of the prevention and treatment of infectious diseases and cancer, compositions
comprising cytosolic and membrane-derived proteins from antigenic cells and/or the
digestion products thereof, are complexed to heat shock proteins and/or alpha-2-

macroglobulin to angment the immune response to tumors and infectious agents.

2. BACKGROUND OF THE INVENTION
2.1. HEAT SHOCK PROTEINS _
) - Heat shock proteins ([-ISPé), also teferred to as stress proteins, were first identified as

_ proteins synthesized by cells in response to heat shock. HSPs have been classified into five
families, based on molecular weight, HSP100, HSP9Q, HSP70, HSP60, and smHSP. Many
members of these families were found subsequently to be induced‘in response to other

 stressful stimuli including nuirient deprivation, metabolic disruption, oxygen radicals, and
infection with intracellular pathogens (see Welch, May 1993, Scientific American 56-64;
Young, 1990, Annu. Rev. Imrmumol. 8:401-420; Craig, 1993, Science 260:1902-1903;
Gething ef al., 1992, Nature 355:33-45; and Lindquist ef al., 1988, Anou. Rev. Genetics
22:631-677).




METHODS FOR PREPARI NG COMPOSI TI ONS COMPRI SI NG HEAT SHOCK  PROTEI NS OR ALPHA
2 MACROGLOBULI N USEFUL FOR THE TREATMENT OF CANCER AND PAFehrwwed80f SEASE
The present invention clains the benefits of United States provisional
patent apwd@atzions serial no. 60/313,629, filed Augusptmg&m&g_%l, and
serial no. 60/337,222, filed Decenber 6, 2001, which are i ncorporated by

ref erence L Q. | ' ' ThiiSai ' y\gg de with

gover nment g@ﬂ%%)@%%ﬁ%?ﬁ?ﬁ%% Eoﬁl{ijéa e{r}c%iﬁegﬁ%io%gﬁar & by the Nati onal
| nst i revealsd thit thieHEPhare TivelvEd uatronlydm tellas protaction spainsgthese aitver¢ehe | nvent i on.
1. INT ILON . The present jnvention relates to nethods and, cqnpositions
for t FENIHAEG HlemArEnoql Piosherartl o mppelogioBL R Oosr e WSSl mary and
et as Bk codRpMhaRfrent irkie 36 &perbiing fiBctioRs. AP g BnlE, thélBbdRd SMENt I on and
treatnment of Infectious di seases and cancer, conpositions conprising

cyt os SISPE0 Smilynepatedindhersitioyieplapn.ovelpyssmitochondun, pyendoplagaic] s and/ or the |

di ges}éu%{huﬂ{(ﬂﬂﬁiﬁﬁi% e? Dﬁﬁ?@émﬂ Rt € i@&f‘ﬂs&l‘l’sﬂg%}e APQ6L RgRt €1 ns and/ or

al pha-2- nmacroglobul I'f fo’augnent "the |1niine ré&sponse to tunors and

- i nf ecpreseatimg efidndiger. to By 7 bjistehd\ohd\ErE @b irolved HEAd SHOCK PROTEI NS

. Heat gshock t ei ps S l.sa_referred as stress _prqteins, were first
| dont FPREE BURRA 5o b by el 0 BEr TR PR BotbEhen: hock.

- HSPs  pfteinds @eptides) a6d feleasing fhe Oofridioteih @i gepfides DS pebsaite BPddesasindr Wei ght ,
HSP100, . HSP90, HSP70, HSP6Q, and snHSP. Many nenbers of these famlies
wer e fripbasphatg AR s aeidie copditiensi(Hdenogad Srivastaypdils i BxmMidr st ressf ul
stimuhyg.igalgng nutrient deprivation, netabolic disruption, oxygen
radicals, and ‘infection with intracellul ar pathogens (see Wl ch, My 1993,
'S¢l ent i fi cSuypsteyaxin!l. Semeusiratel somune réPotse toxmathylcRedanthiengrinduded 8: 401- 420;

Cr ai : ' ; - o ' e | 4 e i
355: %&“ﬁ%?égﬁg“%%?%%@?g%&%%%%%Eﬁjnf}g e Aidigs, f BYHES 677). 20
Febr utheyndets YWepdh3ibiklby the ifdBAdldBY AkDEbitdmTiageiasy cMhdsbammed werkkar response
to he shock a t her _physi ol ogi.cal stresses__reveal ed that the HSPs are
i nvol $EEORTRIFY ﬁ?@é’ﬂo dd?t"aﬁglgi]"’éﬂqt%‘i‘ﬁ A F4itn8e sl gh%e  conditi ons,

but - ahogs, PReOIAEALARISCOUSANRIMA0AL4 AN BIIHEAI! BRECAbe INAC ABKESCl N UNStressed
cel I's, HSPs acconplish different kinds of chaperoning functions. For
ex anplUéA §eHBEss29f Inpyanization of mice with gp96 or pR4/86 isolated from a particular

tumor rendered the mice immune to that particular tumor, but not to antigenically distinct

fumors. Isolation and characterization of genes encoding gp96 and p84/86 revealed
significant homology between them, and showed that gp96 and p84/86 were, respectively, the
endoplasmic reticular and cytosolic counterparts of the same heat shock proteins (Srivastava
et al., 1988, Inmunogenetics 28:205-207; Srivastava et al., 1991, Curr. Top. Microbiol.

) Immunol. 167:109-123). Further, BISP70 was shown to elicit immunity to the tumor from
which it was isolated but not to antigenically distinct tumors. However, HSP70 depleted of
peptides was found to lose its immmmogenic activity (Udono and Srivastava, 1993, J. Exp.
Med. 178:1391-1396). These observations suggested that the heat shock proteins are not
immunogenic per se, but form noncovalent complexes with antigenic peptides, and the
complexes can elicit specific immunity to the antigenic peptides (Srivastava, 1993, Adv.
Cancer Res. 62:153—177; Udono et al., 1994, J. Immunol., 152:5398-5403; Suto et al., 1995,
Science 269:1585-1588). '
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- conmpl exes of HSPs and peptide, purified fromcancer cells, can be used for
the treatnment and, preventiqn, s neer. and have been described in PCT -
publ i ce}tlonSZ% S8-T AD 11, 1996, and WO 97/ 10001 dat ed
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protein alpha-2-macroglobulin (a2M) is a 720 kDa homotetrameric protein primarily known as

proteinase inhibitor and plasma and inflammatory fluid proteinase scavenger molecule (for

) review see Chu and Pizzo, 1994, Lab Tavest. 71:792). o2M is synthesized as a precursor having

l 1474 amino acid residues. The first 23 amino acids function as a signal sequence that is cleaved
to yield a mature protein with 1451 amino acid residues (Kan et al., 1985, Proc. Natl, Acad. Sci.
U'.S.A. 82:2282-2286). '
o2M promiscnously binds to proteins and peptides with nucleophilic amino acid side

chams in a covalent manner (Chu et al., 1994, Ann. N.Y. Acad. Sei. 737:291-307) and targets
them to cells which express a 02M receptor (¢2MR) (Chu and Pizzo, 1993, J. Immunol. 150:48).
Binding of a2M to the a2M receptor is mediated by the carboxy-terminal portion of «2M (Holtet
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(Osada et al., 1988, Biochem. Biophys. Res. Commun. 150:883), elicits an in vivo antibody

responses in experimental rabbits (Chu ef af., 1994, J. Immunol. 152:1538-1545) and mice
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al., 2001, J. Immunol. 166:4698-49720). |

3.  SUMMARY OF THE INVENTION

The present invention encompasses methods for preparing complexes of antigenic

-proteins and peptides and heat shock protein (HSP) or alpha-2-macroglobulin (¢2M) that are

useful for th: prevention and treatment of cancer and infectious disease.
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- In a third aspect of the invention, there is provided a
.method of preparing complexes comprisiilg heat shock proteins or a-2-
- macroglobulin complexed to antigenic peptides, said method comprising the step of
complexing a population of antigenic peptides to one or more different heat shock
~ proteins or a-2-macroglobulin in vitro, wherein the population of antigenic peptides
- contains at least 50 different peptides and is produced by a method comprising
€xposing a protein preparation to ATP, guanidium hydrochloride, and/or acidic
- conditions, wherein said protein preparation (a) is from viral particles, antigenic cells,
or a cellular fraction thereof selected from the group consisting of cytosol fraction,
cell wall fraction, cell membrane fraction, cell organelle fraction and a fraction
characterized by protein size and/or charge, (b) is prepared without having selectively
removed or retained any particular protein or peptide present in said viral particles,
said hnﬁgenic cells, or said cellular fraction, and (c) comprises at least 50% of the
. different proteins or at least 50 different proteins of said antigenic cells, said cellular
fraction, or said viral particles.
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protein preparation (a) is from antigenic cells, a cellular fraction thereof, or viral

particles, (b) is prepared without having selectively removed or retained any

particular protein or peptide present in said antigenic cells, said cellular fraction, or

said viral particles, and (c) comprises at least 50% of the different proteins or at least

50 different proteins of said antigenic cells, said cellular fraction, or said viral

particles, respectively.

_ In a sixth aspect of the invention, there is provided a

method of preparing complexes comprising a-2-macroglobulin complexed to
antigenic proteins, said method comprising the step of complexing a population of
antigenic proteins derived from antigenic cells or viral particles to a-2-macroglobulin
in vitro, wherein the population of antigenic proteins (a) is prepared without having
selectively removed or retained any particular protein or peptide present in said
antigenic cells, a cellular fraction thereof, or said viral particles, and (b) compris&s'at
least 50% of the different proteins or at least 50 different proteins of said antigenic

cells, said cellular fraction, or said viral particles, respectively.
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antigenic cells, a cellular fraction thereof, or viral particles, wthout
havi ng sel ectively renoved or retained any particul ar p?Q)F@]WF’ZQ%pt i de
present MO 8¥PH¥71%nti genic cells, said cellular fraction, PeFFUSBA r al
particles, and (b) conprises at least 50%of the different proteins or at
| east 50 di fAmensttlinenpiney providé a mathod efiprdpgrny complexdsof HSByand cel | ul ar

fraction, or said viral particles respectively. In a fifth.aspect of the
i nventpiopn]atiph entégenic mpwﬁwagw%%w@%ﬁyﬁnﬁwﬁg&éﬁ%pn si ng
a- 2-macr ogl.obul i n.conpl.exed o ' | i | dr oRAIReidRTPri si ng
The CPOROEBRTSIONG 5 Resiy molily &S £RRRnRgT: o8 € TRl pegiaa!
2- MRG0 0k AR hfFrddht HedtsBockWiSfeRisin it Pditdimibe populbtiameomprises at JsagicPtes
contarns at |east 50 different peptides_and is producea_gﬁt)q\éga net?q%% '
c onpraf shendjfferen} protsimsporaat prast ) ditfsreapprotainsdhatiage prefeng iy AR £Y153Re or
~nore _proteases or (ii.). cleavage.by e _or I 3 bédimehthads,
\/\heréﬁlﬁig%ﬁﬁﬂ e's’pﬂr(?feél(“ %P@B@?ﬁfﬁg‘%m?‘a | smﬁg%ﬂﬂmgn il]ggrﬁﬁgﬁ%gﬁas, a ctgl | ul ar
frac tdé&ﬂoc]!l b&ﬁgﬂges cgﬂtaé’tiﬂg%he piAsih pfdpaation ) vitrs witte@ar crdnodetdifferentizeat ng
sel ectrvely renoved or retained any particular protein or Dgﬁ'ﬁl'd c[) esent
" in sahdclepoteienimierainiditjons aich thet proteins in thegupisin Praparalden grefP e"ﬁ‘i? &l es,
and (c) conprises at least 50% of the different proteins or at |east 50
di ff é?ﬁh°g£8¥%?’-ﬂ% of said antigenic cells, said cellular fraction, or said

viral parg&%&ﬁereﬁlﬁéd?ﬁ&{t,irﬁ{:ﬁr'pyovideilo@plsie)éE&mﬁﬁmgHSPs)ﬁndtahe i nvention, there
- is provided a nethod of preparing conpl exes conpri sin 31_62_%? %fbul I n
(CpPIpstsion of ntgegeertimot entigmioerli o FherciytemePaEipT

0

o pcptigusof ntigsnicedla ORbIEH RS iy} et
o iankE e pedtidRb s HoBORted DA PEBOs BupPRrinE Frebftia ik BIRRRRO OOT S Ton ©
of - anti9silL 6ails 2LaI fitlioh eREcIPG Atk Pintibiesvithathers: proeose i vplualiceaby ed

or r any particular protein or peptide present in said antigenic’
cel | Slifferegeprottasds stpasitlyo Thtipepelafion of arsigenic peptides pan else bg enery %’Bg

conprises at |east 50% of the different.pr.oteins: of Asd Ldf erent
pr ot anetbod comprigng PRSI dPIoH prgpargté?rhof(%flggﬁlgpﬁ St 38@?‘%, or Ogglll%%l’ ral

particles, respect ) '&,agm,ﬁi\lﬁ AR r FSRIcURANILIRAS Sufficicht tdS0RE 26573
An enodf ?1‘%"‘%@%?% e a ngg%gl%oﬁéé’gaﬁepéri ngc conpl exes_of HSPs and a.
popul ioBilic HRHHIAS ot PloRietaaplRkespbicpein the prtdis preparation) Theaplgdes. This
met hod i'nvol'ves conpl exing a popul ation of antigenic r&xh%i 'EEI—!%?EB’EOI fram
ant i gesptidescgsinemtaskbyaithgr ondwith methods gy complexed to onie Or MOLE CLLILIC

’ vitro. - '

Yet another embodiment, may provide a method of preparing complexes of

o2M and a pdpuiation of antigenic proteins of antigenic cells. This method involves pomplexing
D a population of antigenic proteins derived from antigenic cells or viral particles to 02M in vitro,

wherein the population comprises at least 50% of the different proteins or at least 100 different

‘proteins that are present in the antigenic cells or virai particles, or present in a cellular fraction of

the antigenic cells. In another embodiment, the method comprises confacting the protein

preparation in ‘viu'o with a2M under conditions such that proteins in the protein prepgration are

corﬁplexed to a2M. |

. Y_ct another embodiment, may provide complexes comprising a2M anda .
population of antigenic peptides of antigenic cells or viral particies, wherein the population of
antigenic péptides is generated by a method comprising digesting a protein preparation of

o antigenid cells, a cellular ﬁ'ac_tion thereof, or viral particles, with either protease or a plurality of -
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dne or. nore different heat shock proteins in vitro, wherein the E&fm ation
conprises at |east 50% of the different proteins or at J0cEebruagy) 2016 f er ent
proteins that are present in the antigenic cells or wviral particles, or
present iWoaseehiul ar fraction of the antigenic cells. In another

enbodi ment, the nethod conprises contacting the protei?FW%?Efé‘iSﬁion I n
Vitro i ne_or nor I £ferent .heat .shqck proteins under caonditions such
that 'pdrg%.%rgllnﬁ’go %?aﬁ‘ ﬁ%%ar%‘?lgt @?‘P%’F[—?ﬂg’? ﬁ{ﬁ“&ﬁ%‘f Reptiden R RlsR be grupied @at  shock
pr ot eil}ﬂthd\&mpﬁﬁﬂg tb:wosﬁgb@ﬂitei?pigparmmfﬁ dI%tﬁglg'eQi%_ &Him:clam&r ﬁ%@t!iﬁift?;&b&g' tHle’S and
a popul ati.on of antigeni c peptides of antigenic cells or viral particles,
wher ei%h VFﬂé’a‘ﬁ’(?i‘?ﬁ’l with 8&@&&% hydrochlordss @(gersacn@c epaditipat: sthelsptigenivet hod
cormr!p%pﬁt&sgézﬁe@édus&itﬁa%%tﬁ&:mm{d@%%@ﬁaﬁﬂe@éazﬁf‘ﬁl'vﬂf‘d?' c cells; a cellular
fraction thereof, or viral particles wth either a protease or a plurality
of - di f f er &hvarjorsenobndémenss haantignic. cellixanibe padcat ¢olin, op beliwitfegedivith pept i des

can al at ed b t conpr.j si exposi ng a profein
pr epf';u;p g@'log% 08?“ r}ggn Of‘lsgaeﬁf%?id&r%agﬁ%wﬁng?ﬂér &Bgéﬁqﬁe’é‘ﬁ CEH gjgo b‘? ‘EF!HS of ral
parti alpathopen okTidectipusdett, uivafygls Geilop! TitGrotMYrQlarafibh 8f e £t LARS _
sufficient tqQ elute ar_ltlge,m(fﬂﬂi)eptldes from protein conpl exes present in
t he prEVErRrp t9sslie Pratsis.only embranc-dasived Hwieingeordioth etpsoliyandi t her or
- bot h ERinYRHS RFifedRHRIne X ek i ' Nhrbionald e it Yet

anot her enbodi marﬁ%? may pr oﬁ?‘ﬁ%ﬁeﬁn@?ﬂ%ﬁﬁ%ﬁ%ff‘g‘%n ng go%%)(?cee?el&;a%f a2M and
a popii asresific smbadimiepie e erowin prsparstiasfcan he mgdaby lysieg the anfigeni: ceti,hod i nvol ves
conpl exi Ry Ak LR : ' Lc proteins derived fromantigenic cells
on, Vi r?égillagﬂfrt&}lcl es é?lghglgpﬁlier@ \Q/%C'lturggi,lke%\ﬁ%’earngioﬁﬂwfgyBB%@%@S&{O@ i ses at
Y-east nsOsipknavivein dief dre e ndrtapr cotbeidinsency, thaprdtein prepd@forthdshereas  proteins

that are present i he anti.genic cells or viral particles, or present in a
cel | uP% e‘ffr‘)erd 8?%‘?5“’@?‘5 °ﬁ?’i€”ﬁ’ﬂgﬁl g)é‘hﬁe CE\éeﬁlr EMOVES AR RIHSPNCOrRME pEficulart he

et hograanpomIRSotheaétaas inM: dnigedé @)§i N preparation in vitro with a2M
under condjtions such that proteins in the protein preparation are

conpl exed < ?”?@‘ii“’&%t‘\*@m@mﬁéﬂa@ﬁﬂ of thayntigenigicelds, & ortiyllasfiastiononpr i si ng
azM agdy b, [oP R}Hﬁ@{aﬂ@f&s Qafl'l @rﬁ%&%& bf; ak a%ﬁ:ﬁotgsssé Qﬁc'hgﬁg Imdf:no?ﬁ!nktgd f?)r viral

particles, wheréin the population o I geni ¢ pep €s I's generated by a
met ho§ypstidtaphylaepcdil gepidased (disqlamivaias pptepal &), cliymonfypsin, papiin,gethemsincel | s, a
cellu raction thereof . .or viral .particles, with either a_protease or a
pl-ur alk}?l %@%e mEé%n‘r%ﬁgp Vs %W‘g@ﬂ%ﬁﬁf%@%ﬁzm@% $fferent

pr ot easterst of tealigtEdnycan Bamomitpet Bty £bandflé hPRLEZiRE Ridydesws an al so be
generated by a nethod conprising exposing a E)rotei n_preparation of

ant i g%ﬁﬁ'ﬂqlff%lf rdetepmipmethy leheth phpoptidss Itriuprefprable that the digesting step is carried

out under conditions such that the resulting population of peptides which comprises antigenic

peptides, have an average size of from about 7 amino acid residues to about 20 amino acid

H} residues. It is also desirable to generéte from a protein preparation different populations of
peptides by digesting aliquots of the protein preparation with different proteases. The peptides
resulting from the different digests may be combined before complexing to HSP or ¢2M. Before
complexing the population of peptides which comprises anﬁgem'c peptides to HSP or a2M, it
may be desirable to inactivate or separate the protease from the population of peptides, and
optionally purify the population of peptides. _ -

In certain embodiments, the protein preparation of the antigenic cells, a celtular fraction
- thereof, or viral parﬁcles are contacted with adenosine triphosphate (ATP), guanidium

hydrochloride, and/or acidie conditions such that antigenic peptides can be eluted without the




or viral particles, with ATP, guani di um hydrochl oride, and/or acidic
conditions. The antigenic peptides generated by either % Fgseny@B0hods are
conplexed to a2Min vitro. In various enbodi nents, the antigenic cells can
be cancer cells,. gr s infected.w-th a. pathogen or Ji.nfectious agent,
and prefer a%ﬂ%ﬁ@%%@g ﬁog{ppefﬁsel@ﬁpxg@ﬁ iagh%ag‘ﬁ %epg‘geﬁ eiéijltesdobyb “cells of a

pat hogen orméthdEednRiss pdaRIes thatQite MAlopE LSy biveriaed withHSPRAAI BIHT pr epar ati on
of the antigenic cells rmy conprise only cytosolic proteins, only

menbr ane- dedlgsy dandl srodgcrlss. or both cytosolic and nenbrane-derived

proteins. The protein eparation. my. be.,a crude, unfracti.onated cell
lysate. In a spe !afSPY: nﬁh%%%f?ﬂgﬁ? ?Vf%téonpfhgfeéfWOWS‘EQP%’I?OSWE)ncan. be made by
lysing the c%ﬁ%)ﬁgﬁ@bxﬁhﬁ@jnbgerﬁcﬁlﬁﬁﬁ%fﬂ&cﬁﬁbiﬁ@%&dﬁ?&eﬂ%ﬁmﬁ%@t ei naceous

n

materials, and optionally purifying the proteins, by nethods known in the
art. In cerdeﬁmdlerﬁlmfdsm@mnsl?ﬂmﬁefowg‘oﬁﬁhnrmthpmeeﬁi on has not been

subj ected to any t hod,of preparati.on that, selecti.ve renoves or retains
one or nore parti @ﬁﬂ%rﬂ@g} Bﬁ’gﬁgn‘%ftﬁ%ﬂﬂvteﬂ@no er%?%‘f‘é#né cloﬁlp?%%onanjti genic
celI's. I'n c@mpaAtifg aNaRctiioRetie anbiif dPHRL &inhlReEpRpasd BtRimdiRa A4nt i genic

cells, acellular fraction thereof, or viral particl'es can be digested by
a vari ety ofefippbineths deyrthserctixth sisieat forogse|in trepting eropreventimes i iypeStfaphy| ococcal

peptidase | (alsg known,as protease.V8), chynotrypsin, . pepsin,.cathepsin

B Pt hor ol R S B Bt SR el bR St BT BE Rioahis " or |

enzymati c rpgihOle cdRQf sB8XhypBbLT @hncéhe digestion can be nonitored by taking
a sanple and analyzing it by known techniques for determning the | ength of

peptides. It is phehershlaspedhat théénwtntims ttherg is tpegpaied aeempasdionout under
conditions such that.the resultin ul ation of pepiides ich conprises
antigent o PEpFnEan e anerd sl i Bkt PepRelbu iSRG acin o
resi dues t%eﬁﬁé&%tﬁ@se@ﬁﬁd}ﬁﬁﬁ%‘ﬁﬁhrﬁl?éc,‘f&%se  rdaBin@bSpc@fhs ap}e 10 generate
froma protein preparation different popul ations of " peptides by digesting

“aliquots ofoftdascey etheram saié prupatatiom ofi drtigehié frepides wastlededsiomhe pepti des
T e e RN
20LL9E0LC, PPt R 762 e Bt lbfodty nact vl o
purify the comprikiag awimmanggeqit kniesnt of thewemphixes regaod byethe methbdes pr ot ei n
e O e Ao e ot bk g 21 O ¥ T
It oc, o el 58 SO 055 B U0 R egPPt o con O
initially. pihlanhdgepcs apantigaizsdetdrnfietlt ofar dpest tharetimes saidtypei se pepti des
that are en o%gcqi%%gh%ea%gsoci ated with HSPs and MHC class | and I
mol ecul es. Ot
In an eleventh aspect of the invention, there is provided a composition
comprising an immunogenic amount of the complexes prepared by the method as
defined in the fourth aspect, for use in treating or preventing a type of infectious
~ disease, wherein said protein preparation was derived from antigenic cells or
_viral particles that express an antigenic determinant of an agent that causes said
type of infectious disease.
| - In a twelfth aspect of the invention, there is provided a composition
comprising an immunogenic amount of the complexes prepared by the method as
defined in the sixth aspect, for use in treating or preventing a type of infectious

disease, wherein said population of antigenic proteins was derived from




I'n a seventh aspect of the invention, there is provided a conposition
conpri sing an imrunogeni ¢ anount of the conpl exes prepar2tFéyuaryidd®fet hod as
defined in the first, second, third, fourth, fifth or sixth aspect. In an

ei ght h aspect..of. invention fhere is provided. a conposition conprising
an | rfrrunogeafclnrnggné?r%egﬁtor leraeltq‘anléucgeg rlftbalt&%rgsspalneaﬂgg%%c e§er{1’i‘i%arﬁﬁ%ftsar?od as defined
in . the fouratghntqhatsgmxgeg]s@@g@@bfmffé&ioggsﬁséagb_t reating or preventing a type of
cancer, wherein said population of antigenic proteins was derived from
antigenic cells Ingdhirteenéh asppit of tie invgntion, {iisee 1 proyided e compesitionni nt h aspect

of the invention, there is prepared cQ sition onprisj.ng _an

i munogeni Coo%nfg%au&ga% ““_.‘H‘é“gc?@ﬁ%ﬁ&‘g‘s"f % %%&W%%Mﬁ%{hggasdefi ned in
the second,defified & thé sdcbid, thiRSRETRh ash&t, fobeselif trbdtR@lor PevektingrL£venting a type
of cancer, wherein said population of antigenic peptides was derived from

anti geni ¢ d&pe ef infegioug diseass) Whergih seidingpulppien off antigerdepeptides wat ent h aspect of
the invention ere J.S provided C Qsition conptising an i mrunogenic
anount of tc%gv%%_ﬁ%rpél?{%%e _%@gﬁ%‘&rﬁyaﬁﬁgﬁsﬁﬁﬁ@&esﬁgnggtgeflﬁed_ in the first
aspect, fordetgMiraft dfTa8 Akt Gha® CaReLIRNEHOSS RFLMAR deadenf ectious  di sease,
wherein said popul ation of antigenic proteins was derived fromviral
particles that eXpedewtegnpthaspacheitheingentionnthergis providedha gerapasitidnat causes
said type of i.nfectious disease. | n_el eventh aspect of 1he invention,
There 1o prdHEE b rBhneRR Atk e R GG B et unc of ¢ ho
conpl exes p&RARAHRGN Mk filbeasPBit NRFURSn iftREInEE ilnfhhB teshOttetiaaspect, for use
in treating or preventing a type of infectious disease, wherein said

- protei n pr ephiesitagainstresscetsl viabparficlorwherein gaidisecond Mrsl articlei ral parti cl es

t hat express_an antigenic determinant of an agent that cguses said type of
nfect] bus SPEREA REOLS pEHEL etNbeR commandS Min it bafice Bt ol o pr out ded
a- conposi t ivgich GRIPYpubkiBl ofihtl PRAGAE GaddRRBy. Of the conpl exes prepared
by the nethod as 'defined in the sixth aspect, for use in treating or

preventing a typédnafifiéenthespertobthe invergioadhere whevideda emigbsipiopul at i on of
antigenic protei.ns was derived from.7 20 Februar 06, ant | ggni c cells or
viral part iCPBESPRH MIRHOSELC ANOUHOF e tPRplRe TRAFA Y B MSHod Byent t hat
causes sai dich¥RfinMe oRiPapbQUfdr Qéesiﬁ%ﬁﬁcing%n%&nﬁhé feSgopsindoRBfekt Of the
invention, there is provided a conpositidn

-against a second antigenic cell or viral particle, wherein said second antigenic

cell or viral particle expresses at least one antigenic determinant common to the
antigenic cell or viral particle from which said protein preparation was derived.

In a sixteenth aspect of the invention, there is provided a composition
comprising an immunogenic amount of the complexes prepared by the method as

- defined in the sixth aspect, for use in inducing an immune response in a subject
against a second antigenic cell or viral particle, wherein said second antigenic
cell or viral particle expresses at least one antigenic determinant common to the

~ antigenic cell or viral particle from which said population of antigenic proteins
was derived.

In a seventeenth aépect of the invention, there is provided a composition
obmprising an immunogenic amount of the complexes prepared by the method as
defined in the second, third or fifth aspect, for use in inducing an immune response
in a subject against a second antigenic cell or viral particle, wherein said second

antigenic cell or viral particle expresses at least one antigenic determinant

-7a




conprising an i mmunogeni ¢ amount of the conpl exes prepared by the nethod as
defined in the second, third or fifth aspect, for use i n2@Feuanarygoet
preventing a type of infectious disease, wherein said popul ati on of

antigenic peptides.was.. deriyed from antjgeni,c.cells or viral particles
t hat expr escg%é?\ongtﬁtﬂlmgagﬁlg%m (ée!]teoerr apwcq%#glgﬁ”}ﬁ‘a’eﬁ kP; aueléﬁges said type of
i nfectious ﬁﬁg@ﬁ@@pﬁﬂé}; wasfRHtékent h aspect of the invention, there is

provi ded a conposition con&rg}esi zgpan_i nmunogeni ¢ anount of the conpl exes
prepared by the riBvanus cabo taetepending e the methodsed de comipex thee i n i nduci ng

an i nmune response dn.a .subj.ect i ns second viral . particle, wherein
said second’ogﬁgg noglgp?geacgepﬁge(e&l%ggggrg%M?@.ggqac %Caaﬁf%“Bé‘h{hS det er ni nant
comon to tdhggahid ptiddichingleRed oMBP W28 bBaihg: PQRHIAHRA offiorant i geni ¢
proteins was derived. In a fifteenth aspect of the invention, there is

provi ded a covaptibpnd. bleat shodknrotsing thabare coniemplated for complexing ofcludbe conpl exes
prepared b he,net h i ip.the fourth.as t, f. use in

i nduci ng aﬁ’“f‘i‘rﬁ&ﬂﬂ“’? gog%gig%qﬁﬁﬁ’eg%]a%&%’ﬁ%ﬁqtﬁ@fngﬂggé?fr%sjintl geni c cel |
or viral pardteisldisul it eofiefhse AN IEION0, MAHAS0! Bunef HSPeinyi ral particle

expresses at |east one antigenic determ nant conmon to the antigenic cell
or viral paumans M aregengrallyipreferred. Photamiplexes offdfR andantigage deri ved. I n a

si xteenth aspect of, t inventj.o here is proyided a conposition

conpri sing P “‘%ﬁﬁ%@g@ﬁ\‘e&PHH@%W%@H%‘%MP&&“&F‘&Wed by the nethod as
defined i n pkdiyRbid RuoRESH. SubREorsRitioRs af WG HRPcARphFMIS RRAPONSEe in a
subj ect againSt a second antigenic cell of viral particle, wherein said
second ant iKgtsreomprising HSBrand/or a?Mpantigewik eclbsxpoessaspaattiongasd/oone ant i geni ¢

det er m nant comon to the 8(?mti genic cell or viral particle fromwhich said
popul at i on BT 4G HR0 ProXidETei ns  was derived. In a seventeenth aspect of

the invention, t ! i ARG, i 9{335' i an i nmunogeni c
anount of the co%lﬁlg?%lgeégﬁ}g%ég?ggf?ﬁ t he né%%gsg% e#l?éne in the second,
third or fiifiiwnegspeimoufior ths@mplexen prepiradbwatheinmathodes defmdisthe i n a subj ect
agai nst a secqnd anti geni ell or viral rticle, wherein said second

anti geni ¢ P 3 Wﬁﬁé‘?"?‘?&a@u %tﬁ‘ieé’gé‘ IpmEREAGY treIHBE SNt | geni ¢

determ nan&)r&?“dﬁ%%ggﬁé(}ﬁMES VRRPED Baid ﬁoﬁmoﬁ%ga%gé%a‘csﬁg%{mwasvi ral particle

fromwhich sa ation of antigehic pepti rrved. In various
enbodi ment slerivefenml amtipenie celiethaedrt odiswsd eddd typeobaguicerx t he popul ati on of
ANtTgent ¢ Peptl g L elotaih Spodt of the invention fhetess prosided wse ofan 1
immumogenic amount of the complexes prepared by the method as defined in the
second, third or fifth aspect, for the manufacture of a medicament for treating or
preventing a type of cancer, wherein said population of antigenic peptides was
- derived from antigenic cells that are cells of said type of cancer.
In a twentieth aspect of the invention, there is provided use of an
immunogenic amount of the complexes prepared by the method as defined in the
 first aspect, for the manufactufe_ of a medicament for treating or preventing a type
of infectious disease, wherein said population of antigenic proteins was derived
from viral particles that express an antigenic determinant of an agent that causes
said type of infectious discasc.
| In a twenty-first aspect of the invention, there is provided use of an
immunogenic amount of the complexes prepared by the method as defined in the
sixth aspect, for the manufacture of a medicament for treating or preventing a

type of infectious disease, wherein said population of antigenic proteins was
7b




antigeni c peptides conplexed to HSP or a2M by either a coval ent bond or.
non- coval.ent bond. Heat shock proteins that are contenp?&Feguary2006

conpl exing include but not limted to HSP 60, HSP70, HSP 90, gp96,
calreticulig,.. ' [ Ly disulfide | rase (PDl), HSP110,
and grpl70. H?f&a%z%égé%nﬁédg ehﬁﬁrrr&a}f\a?iﬁ q&?{é’%g%xﬁ’é‘?sgf‘? %1?%?%1 erred. The

conpl exes ofetdribihaanéf anrigbg et aus@edaid wpsoftafechidusidiseddaer purified before
their use in or as a therapeutic or  prophylactic conposition. Such

conposi tions may 1 @tvaRy-secondpipsetof tie imngnbom there is gravided yapefiasi ng HSP and/ or

a2M. anti genj.c |. [ aels ration nd/ rpteases,_are al so
provi ded. I'"]"éuﬂggéné%?néwh?%lgf)(gllé@g’gq’sph?grelﬁﬁyg]?ﬁrp%?d %h‘%’?%e@gﬁber ovi ded use
of an imnmmﬁeﬁsi?ect,ammaﬁn@hfabﬁee SR enPfoR Bkt o yrdvBfinget hod as
defined in the fourth or sixth aspect, for the nmanufacture of a nedi cament
for treati rgporf nisetians disessg. whareip saigd prajein peaparajipeves derivad fomopul at i on of
antigenic protei.ns.was . derived . fromantigenic.cells.that.are cells of said
type of canaélgg?m? el Oﬁylﬁagtpg%ﬁ%ﬁﬁggﬁl EYSSS?%P%W%&@W%H?O@H@%& s provi ded
use of an thgﬂwﬁgeg@daﬂgypammﬁcﬁ@ﬁsdi@gs@onpl exes prepared by the nethod as
defined in the second, third or fifth aspect, for the manufacture of a
‘medi cament  for t leatwenjy-8rrd agpastefithe ingerdionythereds providedsuse ofer ei n sai d

popul ation .of antigenic peptides . was derived fr ntj geni.c.cells that are
cel s of sa%ﬂ‘j@?%‘%&o@%‘ﬁ‘ﬁgﬁl‘? cqwlsxe?%eﬁﬁegh%ﬂéﬁfﬁéegﬂ%'meenti on, there
i's provi dedestsig, Bird oPfifih AFROBLHe taniBbite ot hiifcatRAPhEN&SnPoEPar ed by the
nmet hod as defined in the first aspect, for the manufacture of a nedi canent

for treati rmgeventipg atypeof infpehousylireasepWhérpineeidiponglatiinsefasbgenivher ei n sai d
popul ation of..anti genic ot ei.ns .was, derived .fr viral particles that
express an Pﬂ?&ﬁaﬁgﬁeﬁ‘éﬁdﬁoﬁﬁ W&Faﬁﬁfé{ﬁ@&?“{%é@%?&é‘&m?;ai d type of
i nfectious J#iig@as®termihadt sAHRREM tHal &us@ssaﬂq%p@éfiﬁﬂaaiduw%e&seon, there is

provi ded use of an imrunogenic anount of the conpl exes prepared by the
met hod as def i nedn afwerie fousthyaspectadleeciyention, thére ispmovidalotsepbarnf a nmedi canment

for treating or preventi type of infectious dise , wherein said
popul at i on "Of""d qn&w%mgggﬁgmﬁéﬁmmmmiggﬁgwmﬁv%%ﬁne&ép ed from

anti geni ¢ GRitlagyeRt, fotithénam@hidtint bES michRhmEN G SRGud)y MkindfR! ¢ det erm nant
of an agent that causes said type of infectious disease. In a twenty-second

aspect of tresponseueatsilject agdiest e secong vivalipdaitle, shewin said second viral

=

particle expresses at least one antigenic determinant common to the viral particle
from which said population of antigenic proteins was derived.

In a twenty-fifth aspect of the invention, there is provided use of an
immunogenic amount of the complexes prepared by the method as defined in the

. fourth aspect, for the manufacture of a medicament for inducing an immune
response in a subject against a second antigenic cell or viral particle, wherein
said second antigenic cell or viral particle expresses at least one antigenic

* determinant common to the antigenic cell or viral j;)article from which said
protein preparation was derived.

In a twenty-sixth aspect of the invention, there is provided use of an
ifmnunogenic amount of the complexes prepared by the method as defined in the
sixth aspect, for the manufacture of a medicament for inducing an immune
response in a subject against a second antigenic cell or viral particle, wherein

~said second antigenic cell or viral particle expresses at least one antigenic

Tc




i mmunogeni ¢ amount of the conpl exes prepared by the nethod as defined in
the fourth aspect, for the manufacture of a nedi canent 2QFehman09Gy or
preventing a type of infectious disease, wherein said protein preparation
was derive  QF I i ¢ cells.or viral. partigles that.express an
antigenic Cdidgge{an?%aﬁg%ﬁ% ggheaagnélggmgfﬂg rvérﬁlugagéd% P@"f’?%@saﬂ) i nfectious

di sease. | mpopulatieddfantipéricprofepiGhasderitdde | nvention, there is provided use
of an immunogeni c anount of the conpl exes prepared by the nethod as
defined in the JBadwenty-seventd aspect offtherinyensionsthere dyprevidedisaofact ure of a

medi canment . i n [ reventing a t of infectlo i sease,

wher ei n sai%%ué%g%g% All%(%mg?ftgg%ﬁmé@ﬁ)feé pg%’%ﬁl%ég&e %{goj r eb%%sif‘ m anti geni c
cel I's or viseadndpiir befifisadpbal foLthRmeBSfRttre 6N heBeintent B dfditAghh of an agent
that causes said type of infectious disease. In a twenty-fourth aspect of

t he i nvent iiBMungpespansedn ppubidctiegsingsesegendantigemeresiogenakpagticbint of t he
conpl exes Rr red.by the nethod, as.defipned in the .first aspect, for the
manuf act urgv%gg%garlr%sl c%n%lﬁlgﬂ%?ew{dﬁ%mﬁg‘gﬁe’ﬂ??ﬁﬁeat lf?aﬁt_SOBSnse in a subject
agai nst a smfgdic JdtériinaRBEdntibio thO gitRleRiceal 8 iRE paflc¥ifod] whipRr ticl e
expresses at_least one antigenic determ nant conmmon to the viral particle
from whi ch seidingpplepen eftanBgenss peptidesgeasideriprdot ei ns was derived. In a
twenty-fifth asp of .the,inventi .there | s _provi use of an

i munogeni ¢ armuﬁﬁta(g‘?eqtﬁglgé e&(%@%f"’é’ﬁ%@"@d TR fod as defined in
the fourt lofppsifién condirisingn PBsHRGHuAL HfanBod¥BRléseAiell R ubnduci ng an

i mmune response in a subject against a second antigenic cell or viral
particle, whaeaing orpreventngadynt dieanegs whereimsdid antigen pmsenpiagcéllsl e expr esses

oL oot o AT ST BT il g, o e
tventy- Si Xlapcd§ BEIE coplekERolBHARE hQRsholk Bofeih &r d2f SkAgRbERE Of an

i munogeni ¢ anount of the conpl exes. prepared by the method as defined in
the si xt h camplesed tofaptigenieeroteins; nd whereinchidantipgmhicmpotems weor derivedici ng an

i Mmune response. in a.subject inst a second antigenic cell or viral
“particle, ﬁ’g}%‘} emgﬁ?lﬁlﬁégéﬁlgﬁaﬁgﬁs%éW‘?%@oﬁor viral particle expresses
~at least one ant iiggRiitylhinhhshRPHHAE vefPR, Aeks foiald , common to the
antigenic cell or viral” particle fromwhich sai popu?ati on of antigenic

pr ot ei ns wasmgesifianswmplising ah efertiye smven phadippe plesapfing bdlsifomwsaini on, there is

rovi ded use of an . L . .
P ?reatmg or preventing a type of cancer, wherein said antigen presenting cells are

sensitized with complexes prepared by the method as defined in the sixth aspect,
said complexes comprising o-2-macroglobulin complexed to antigenic proteins,
and wherein said antigenic proteins were derived from antigenic cells that are
_ cells of said type of cancer.
In a thirtieth aspect of the invention, there is provided a composition
comprising an effective amount of antigen presenting cells for use in treating or
- preventing a type of cancer, wherein said antigen presenting cells are sensitized
with complexes prepared by the method as defined in the second aspect, said
complexes comprising heaf shock protein complexed to antigenic peptides, and
wherein said antigenic peptides were derived from antigenic cells that are cells of
said type of cancer.
In a thirty-first aspect of the invention, there is provided a composition
comprising an effective amount of antigen presenting cells for use in treating or
preventing a type of cancer, wherein said antigen presenting cells are sensitized

d




i mmunogeni ¢ amount of the conpl exes prepared by the nethod as defined in
the second, third or fifth aspect, for the manufacture 4} Febraasyi288hent for
i nduci ng an i mrune response in a subject against a second antigenic cell

oxpr csaes oy et B bS B ARSPRCARE AR B BnecCiail' fnt i Boni ¢ col |
or viral padohiptdxes édrarisipitelt sheed stoRRIHal-atrogbb@lit dofilxed RepPt | des was

derived. In a twenty-eighth aspect of the invention, there is provided a
conposi t i orfiEseRt paptides, and wlierein 541 antigenigipeptisies wareidgaveddresent i ng cel l's for

use in treating o reventing a e.of cancer, wherein said antigen
presenting aélég?ngcce:jilig:gaagaérﬁg?l{slogg%}d\sﬁﬁf%r exes prepared by the nethod as
defined in the fodhtHirty3sdM8 hspesSiftheGavantion ¢hers RPRdidddng heat shock protein
or a-2-macroglobulin conplexed to antigenic proteins, and wherein said

anti geni c; (orwosfierconprisinganieffeetive amenatrofantégen presenting cellsfbr ugedn cel | s of
said type Ot];e ﬁancrerr. Iﬁna vvent%{-ni nti‘u1 aspe][cdt gf t he itnven ion, there is
provi ded a € %%SH 4] %%h@?lo P SE AP RE A RIBRTE % ﬁ?liegen
presenting sefditifedwath défildxBs propfad bythe Hetitidel BhihddGn thelfBaspéor,caNcer,
wherein said antigen presenting cells are sensitized with conpl exes

prepar ed bysatde hoehmpisihgfo-Zrathcioglobhbin complhxeddp entigenicgmpiidesonpl exes
conpri sing a-2-macr ogl obul i.n ¢ | exed, .to, antigenic otei ns, and wherein
Cor bt i gdfi RGBSl pERMR SRR pFRER BT ER AR, are’ corls
of said tyRRIesfGRAGSIof chtep thirtieth aspect of the invention, there is
provi ded a conmposition conprising an effective anount of antigen

presenting cel | s Ifigthiggdhirdaspea af thegnventionp thevein praviyled usgypln of cancer,
wherein said ant.j.gen presenti cells are. sensitized it onpl exes
prepared by MRS Wﬁ%@g@@%@eiaﬁl@ﬂ%ﬁﬂewr%gﬂ%‘@%h§gﬁ&’e conpl exes

conpri si ng AaAkachRO6H MEAthdht G TRk pk&etild DGR 61 RG] WhGeinand  wherein
said antigenic peptides were derived Tromantigenic cells that are cells of

sai d type chidaatgeapresemiing cells are senfitizesitwithsgpaplexes prepezed bytbetietod t here is
provided a c 0Si.tLo onpri,sing an effective amount. of antigen
presenti ng.aﬁg%?aflb © ioggf'&ba&Pg%d” emm;ém@r(geﬁwgreof cancer,
wher ei n Sa'&ﬂ%&ﬁ&ﬁﬂnﬁgﬁﬁ%ﬂ ik £ELR of iid BBESFL ggd 7d 20 February 2006

wi th conpl exes prepared by the net as defined in the third aspect, said
conpl exes conpri diathitteddurthespéct pf the aiventhom, theRrigprovizigl abedfian conpl exed to

composition comprising an effective amount of antigen presenting cells for the

manufacture of a medicament for treating or preventing a type of cancer, wherein
said antigen presenting cells are sensitized with complexes prepared by the
method as defined in the second, third or fifth aspect, wherein said antigenic

. peptides were derived from ‘antigenic cells that are cells of said type of cancer.

In another embodiment, a method may be provided for inducing an

- immune response in a subject against a first antigenic cell or viral particle
comprising administering to the individual a compbsition comprising an
immunogenic amount of HSP and/or 02M complexed to a population of antigenic
proteins/peptides that were prepared from a second antigenic cell or viral particle.
The antigenic peptides can be obtained by digesting the protein preparation of
the antigenic cells or viral particles with a protease or exposing the protein
preparation with ATP, guanidium hydrochloride and/or acidic condition. The

- first and second antigenic cells or viral particles express at least one common
antigenic determinant. |

Te




antigenic peptides, and wherein said antigenic peptides were derived from
antigenic cells that are cells of said type of cancer. |20 Belrmary290&6econd
aspect of the invention, there is provided a conposition conprising an

ef fective anmount, Qf . anti gen, pf.esentin ells for. i,h ..treating or
brevent i ng a ¢ yp o5t SR ERORGRERR ool fayRe pRhit Fr it cel s ar e
sensi tized peddntif@IHIpe ¥LEanBEOP BfeMoRYditdas, Bthithgddnti@étmdonn the fifth
aspect, said conpl exes conprising a-2-macrogl obulin conplexed to antigenic
pepti des, whigchiinaeaslal sechtepatment eraméventiena ¢agenpsifien eordpisingan f r om ant i geni ¢
cells that are .cells aof said t of _cancer a . thinpty-third aspect of
the + nvent i B EBrue Bor PR e o DB R bR rpr 1 o1 g an

ef fective ampipixe@to 2pdpulition BF R8BI PpeptiRs. I Thefhaffigdnit®ro Epiedir e of a

medi canent for treating or preventing a type of cancer, erein said

anti gen pr exeptepargd em)caneer eellsonedlisinfectedivitia pathpgentlest axsr epared by t he

t hod defined in t th or sixth. , i i d_anti geni
br ot e ns- werBeugiaty slof B he e S in ety SRR R ra BBl 3y Pype o
cancer. | n gehthinthinb bl PhriRdReah aRb bé HRditE YRPA Wb antiB&li€pdphidey, ovi ded use

of a conposition conprising an effective amount of antigen presenting
cells for -tﬁ@.anmmm@aobeabtmdlibjaﬁﬁgcﬂtmgdlemwtaaﬁwpgrwonmPthVenti ng a

t f _wher ej id_anti “esent i ng .cel | itized with
compl exes. BYUBIEtH Ty SR hotkel o BAn R e BeBRdr "t hi rd or f11¢h
- aspect, WhekghdngShé frot hidSRhtfon VABPATI Q8L HRFdcHREIE Leperanil geni ¢ cel |'s

that are cells of said type of cancer. 1n another enbodinent, a method may
be provi dedufloas tiiflderoagetic agid. | nmune response in a subject against a first

antigenic cell qr vir article conprjsi adm.ni stering to the _

i-ndi vi dual a coﬁ’bé{%tiapf?%ﬁ‘p%l?ﬂgwgt’ %ﬁodrﬁ%nﬂWQWE‘i%’ﬁ%ﬁW%ﬂ HSP and/ or a2M
conpl exed tRe@nR8PityBE bAANSH oARECHGR diseadd! &ix?ﬂrﬁﬁ*/g%@ﬂdiﬂ&ﬁlgtt@ét were
prepared froma second antigenic cell or viral particle. "The antigenic
pepti des cambjee imheediofisuthlineatdiegest i ng t he protein preparation of the
antigenic cells or viral particles wwth a protease or- exposing the protein
preparation with ATP, guani di um hydrochl ori de and/or acidic condition. The
first and second antigenic cells or viral particles express at |east one

common antigenic determ nant. 7e 20 February 2006 In yet another
enbodi ment, a method may be provided for treating or
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preventing a type of cancer or infectious disease, conprising adninistering
to a subject in need of such treatment or prevention a %ﬁsbﬁlfﬂfy 6
conprising an anount, effective for said treatnent or prevention, of HSP

and/ or a2MyoeHeRhgxed to a popul ation of antigenic pept |P@§ngg., santigenic
pr ot-ei ns/ peptldes are prepared fromcancer cells or cells infected with a

pat hogg)?e a@ﬁgen %l&ﬂ&g%ﬁs%ﬂﬁlh he BL& dste mEeH% Bﬁx%ierJ FENPELlpUS

di sease€s. &n ectious "agen i'ncl u ing- Vi ral particles can

al so beaMsaﬁl dpmpﬂaﬁpmfanmgmo@mwgypemdmﬂhaMm to‘ﬂtaeseasmzegenilganpept I des can
be obt ai ned. es re j,on of .the enlc cells, a
cel | ul &€ F]gsngct“i‘é gf’%}ggp g‘fd(r? “2[&55)‘1‘% E&foé@t a&“%%"t%eggé Fnalﬁ&pom ng
the pr peebRinkiabPlbdd pjewd t h ATP, guani di um hydrochl ori de and/or acid,

such as trifl uoroacetic acid. In_yet another enbodinent, a nethod may be -

provi ded f ofn variens ¢mi@dmentﬁatbe@érﬁm1ﬂm of {hscomplexeip 8 subjectioa keepested

di seas | reat ment
or 71 SbUE IR L B8 BRSPS /5 bRt s BUbESL TE B loREN | o

pr esentadmynsia‘etﬂhymhﬁychuthamhblemmlybzaﬂcwtbnebus}prrpl exes of HSP and/ or
a2M and a popul ation of antigenic proteins/peptides. In addition to the
sensitized antigen presenting cells, conplexes of HSP and/or a2Mand a

‘popul at4, on PEBNFPDESCREAITON OFCEHEINVENTIONANT ni stered to the subject.
I n various enbodi nents, the adm ni stering of the co | exes 10 Z‘F"SUbj ect can

be repeat ed Thepresepbin¥entign proyides E‘ﬁHmB%fOFB'&P%&‘IgIa;P"mPB? thweekl y

interv mgm SPQ% _&Fb OB é\@hﬁ&,sandsuch as
radg'irlﬁcal 'y o(rmsubcut gﬁgousl MMW?%%%&%{ PTI é{l OF THE | NVENTI ON

I&e pr desatment ohcangei 004 ipfeeiious élseasst'lfh@@seth@rof BredpeentiemcanprseyseRaipg n

conpri Sk heat h T t hat

are usé? u‘?° exteﬁéﬁgéri’;c\’/rgar% grr’\&.'g'%gap Temc G]Bf ‘%l‘fp nﬁ‘?\%&?m&%&l n iesc | ous

di seasene thbdodimkitpte pEthbd mvme‘a]nﬁgla pﬁmm prepEationeif dcl ang gdnic ce‘]/ls Whmh

corrpl exes of, HSP or a2M t e .anti rot ei ns. and | H'gtﬂﬁl Slﬁ

ant i ger?F"tPa’?é‘PF gompriges 96??8“ qREgTC TH@ SAUPISHEE LY “‘ﬁlr otein

pr epar rhpikeRic prddnb HIPUREME Gh hﬁotﬁ%}'eﬁi&odlﬁ{eﬁdoﬁfe%dm PR irivoRes
popul ati on of ant i geni ¢ proteins; and conpl exi ng in vitro the popul ation

of ~ant idigesting the protsinprepamtion Pt &e apiiaenicicallswith sdeastons gaptatsa o genpréterdet hod
further &Xﬁ’ no‘?‘%nu%h%géi déQ?ﬁJ}‘%o 95‘?%?’39%9{‘%8%%%’%“% Jflﬂﬁn%@ 9&%& celI's

~wth atp east one 0 gener n of "ant |c pepti des’
prior toHSPrpb2Mi Mhe inventiohreppltitethp Gl dnsipénicpaéntahdfi agsginic @ﬁqﬂt I des

The therapeutic and prophylactic methods of the invention are based on eliciting an

immune response in a subject in whom the ireatment or prevention of infectious diseases or
cancer is desired. The immune response is directed specifically against antigenic determinants of
) cancerous cells, cells infected by an infectious agent that causes the infectious disease, or
antigenic determinants of the infectious agent. By administering to the individual a composition
comprising HSPs and/or a2M complexed to peptides of an antigenic cell, the composition which
comprises complexes of HSPs and/or a2M with antigenic peptides will stirnulate an immune
response, such as a cytotoxic T cell response. The antigenic cells can be cancerous cells or
rinfected cells, or cells which share antigenic determinanis with or display similar antigenicity as
the cancerous or infected cells. As a result of the immune response, various immune effector
mechanisms of the individual will act on the cancerous or infected cells which lead to the

treatment or prevention of such disease.




to HSP or a2M The invention.exploits the fall antigenic potential of
antigenic cells. The therapeutic and prophyl actic net hod%(;)&bf@%:zp?ﬁ/ent i on
are based on eliciting an immune response in a subject in whomthe
“treatnment Qip@ppvention of infectious diseases or cancgerhfsefifsisred. The
I mmune response 1s directed specifically against antigenic determ nants of

cancerous cells,, cells infected b n infectinQus : s the
_infectious Thedpdizidual g mbﬁi@fz'ﬁ%%eég?e@#?ﬁprﬁvﬁfl gono?ﬁg%ggﬁtfﬁpg%ts%gﬁé?agent . By
adm Ni gfnBk 9 GestBd 1sh8 ahinfll, pietiadly AmaMnal anbh-homarcinate, sihdmobi$Referabidl/ or  a2M
conpl exed to peptides of an antigenic cell, the g}pﬂoosi t.i on whi ch
conpr i busan: Thp teandanipal” pewsed Berginducludsp bifis et H’P‘F@ P A Jes wi l |
sti mul i h.: ©xhickehsCetd.! response. The
B o B S e s

anti ge e cancerous cell's or  infected cells, or cells which

share anti gEhs therdpintic rrgizens sndpibrtmaseutigilonompositionsiof fe mepliopuanadeds the

cancerpus or infected.cells. As a result of t i ] vari ous

i m’runemeor“f‘-@@f’%'?nwﬁ% Pl g Re RERROnye ol %‘%"8‘6%9@‘1’4 acg 0(%%%? e lf:if';mg:erous or
i nf ect aneld Buridt Bhitddaadnd Grtdkies IN-RAFNE)IL-0y 1L pt, Bv-6rENBr otheswytfingi sease.
20 February 2006 WO 03/ 015712 PCTI US02126573 The i ndivi dual or subject in
whom t fahe imgpmpedlfent i on of an infectious diseases or cancer is

desired is I Rions 8 R mBH %tﬂeﬁ%ﬁhvenﬁoﬂ%aﬂﬂﬂﬁﬁ@ﬁénﬂmwﬂmd nost
- preferably uman. The term "ani.mal™ as used herejn 1 ncl udef 'bgt is{ not
,exea; agea

| i mi t edompositionseadanethods test useaaiivioseirpg HaP-sntiggpcpepiide copp “Hcows,
s sh o ¢ . .
PIgs, SN& 99%% f:a(?xlrcgreo% %f?‘{ﬂi:oﬁgﬁ&g%e. {%&l guclh-gﬁﬁr TBROEP rrg %egﬁc R 48 RS catfiflexes

;\{Zdl}tar nma et conpo ons nvent i on e used in conjunction

h aegihtanfigealic peptides arerisipaiizem e chmaveiseded dwiloidgilwinistered Y reEcHodi f i er s

i ncluding, but not limted to he cyt oki.n LEN- Ney., L-4, '
L 6. i ugs an PR TR SR VR G LR S g (PR e S Fetemt %
and metRds7af 1 ohed BHEEST. NRMRNYottmiigoapldkerroisehed by metndodineted

conpositions and net hod;s that use naturally-occurrin - ankd.@eni £ peptide
 conpl epEheiype of FETP wigeh is desitetht Thugppalyrally-oge EP?IBﬂgxegf’ggg’?g?}#%ﬁgﬁc:h ot her

et hody o AfRRkdd s8Rl Bittoble @PbbAGIRE] 5 AR RIpitiant ar €
i sol at %‘Hn%ro h%ég%gx&@%g?ﬂl?ﬁl#ogite ceFfl,ﬁﬁgsnd adm nistered to a patient to
i nduce ofithei antigmmic celis i thet G AESP. (Crataimiynes pf BHPS a5¢ Brpdangealy @ 9O vj vo (see

e.g., US. Patent Nos, 5 750 119 an in cDpdid W& | ng
conpl ef@]fulgrrcgquﬁng{tggd A ?g%eg%fsp c§{|i| tgetsglf%g&d dgoﬁlﬁg typé(ﬁﬁoé‘ HS%Q\%%&Ch i s
desi r eGntiddditSoeliNFbi @by, MSFHOMnd FSPTOAP famd snlyfin thetcytpsoloThudshepwdl .
antigeni c peptides conprise only thos]%&ﬁnti eﬂialc etFt i des. tha& are

co- | oc@nivheromplexed oaptgenivesptidep jocpipdmihe ey tE‘gtl anfEepig PERIAES + v b of
HSP.  CRgdaflaombRfisie Blbe, SiRRSs %%n&dffﬂﬁ&éld&@ﬁ&ﬂlﬁ!l YorieRarfpl€ Tiegls| odips subsetpdr t ment
and sonme antigenic peptides are foun

d onl in certain c rt ts of an
the antigenic peptides of the antigenic cell can bind to e%ch particular HS?'. ’PIHB, 0 sgx?nr}]a e

% } an imomune response to a maximum number of antigenic determinants of a cancer or infected cell, -
every type of HSPs and their peptide complex would have to be isolated from the cancerous or
infected cell by their respective methods of isolation, apd then administered to a patient. This
approach is laborions and may require large amounts of antigenic cells which is not available
under certain circumstances. The methods of the present invention solve this problem by
generating a peptide proﬁie of virtually all the antigens of an antigenic cell in vitro, and then
complexing the peptides to one or more different HSP and/or 2M which can then be used to
stimulate an immune response in a patient. By using the methods of the invention, even antigenic

peptides and HSPs that are not co-localized within the same compartment of an antigenic cell can




antigenic cell. For exanple, HSP90 and HSP70 are found only in the cytosol.
Thus, they will only be conplexed to antigenic peptides2d Y2900 t he
cytosol but not to antigenic peptides |ocated sonewhere el se, such as the

endopl asm woleghissyyl um for exanple. That is, only a subs e
antigenic peptides of the antigenic cell can bind to ea?&ﬂ%ﬁéﬁ%ﬁl ar HSP

Thus, to stinulate,an ] respanse..tq.a maxi.aum nunber of antigenic
dot o PRSI, ThERCl P tod FRRRRR S SRy B BhrfRegs®and t he
pept i deartieuli tfpe ofPISPaviaRaibAtyVE of Seh S¥cPPlartioOift hHRIdEPEHA AftiEnie tell.| Nf ect ed
cell by their respective nmethods of isolation, and then admnistered to a
pat i entccordingly, apere §Heqtive dnmyRRyesnonss agpigst sabigenicpsily eanbgindaced dy e s of

ant i geg} ' ' Ve : rd.al Py . The
ot hode ep ettt by e oo R UAR il Woleol A dfldcbUlTol pese. e
pept i déhepriof isbletianfof HASPtagaiplegesdnd thaassomtatadpepisicsfthusnaltowingtbaise of gty i n

vitro, t he onpl exi ng the .pepti.des ,to ong or nore different HSP
and/ or S%%fﬁ\%ng?lfsg%%&t éﬁn 8’%°§‘é§° e&”’@%ﬂr‘ﬂuf‘?ﬁ’ “an imune response in a
patient. ByMofebvig, thentigei profife difcarich®us cyieihfectBd cal it pambigembgchapgpt | des
and HSPs that are not co-localized wthin the sanme conpartnent of an

ant i ge AV apeNiod of gimeonz Faysh GURRE Deyse irentnent s Many petiogoneovadsByBost or m a
coml . . _ SSIZITE0IT i

coml olmmbiiyfEh B Hudion ERPLMLGDLS HuR btk G PARRARIy HIbAL T,
ant i genélls apdpttibd@ss. dlangerowscellgan kaovaeb becomkaesistaht g tertainatrugs by ef f ect i ve

i nmune._J. L ASt ' | el]s can be induced the . c ositions
pripa s ERSR R AEH BE e MloERoicin i 8 SR S5 ot et ElE e nor
equi r ée itnhnenggystem. | Ahdtahiage cffusingPneafithd exerlimens ¢fithe gesndiahich gept i des,
thus, gllow.ng.the use af ver mal |, amount of startin eripal which is
of ten fiehit iging Cepprylic pf e uamrae et i o GoBr et i ol brbie col | 5.
i nf ect ggliseppatBogey, aﬂﬁeh%g@&%eﬁdﬁm&s aVRincéa %%ﬁtbﬁﬁvé?:fity%‘fﬁiﬁigeﬁcg- , even
during a course of treatnent. any ‘pat hogens evade the host immune system
by nut Rentides anepmnjeret esHEPymdion edM: Aseaestititbe immenetewonssts ditelsd it 2ed by
| MTUNG refieh eiRASE ARLROMEhinali3 BF HeQlSedif dofls, B8, ARG hrolEOP e o1 St ant
to cerfain drugs by “nutations resu tm% I'n t He synt I's of nmutant

" pr ot ei He,antigemis colf, swéii asta caecer crll orlee infertelgell e dsdape revdpnitionandizcgios Ypthem  An
advantglgrtte1 %f #si ng one of the enbodi nents of the present invention is that
by dig Flhggy He cytosolic and/ or nenbrane-derived ‘proteins from cancerous
cel I's, i nf emtafctherepiciffc eifbodihdig JIas1Bethalls\OF B prdsat Ge eAfiortddhdr@e RRM- pr ot ei ns
and hence _a greater diversity of antigenic peptides are can[Ilexed to HSPs

s

and/ or PePSige comaplexes thatqre noti fpwnd nefmiglly. paMds s extraseliglar prateinthalys fnowgrteat er
nunber A BERIG \ ﬁ:mah |Gt NHSy king it
nor e dibfﬁPitcul ]{o for ce?ﬁfg?g{rﬁ%ﬁ%gﬁi&gg%seh%suc ,ngsﬂ agb‘%gén%tglrl ﬂIE:el I b(;{r@ an

i nf ect &¥mde Hie intragelbdzs aperonesol ri2M dnss netdcameihorvb yecessend fherplredasyst em

} not complex to the entire repertoire of antigenic peptides of an antigenic cell. The methods of the

present invention allow aZM to be complexed to a much wider range of peptides that are
cytosolic or membrane-derived, or that are generated by the in vitro digestion of cytosolic and
membrane-derived proteins of antigenic cells.

_ * Described in Section 4.1 are sources of antigenic cells from which protein preparations
can be made. In Section 4.2, methods for making different types of protein preparations of
antigenic cells and methods for digesting a protein preparation are provided. Sections 4.3 and 4.4
describes respectively the isolation or production of HSP or a2M, which are used in complexing

with antigenic peptides. The in vitro complexing of HSP and antigenic peptides are described in
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I n anot her specific enbodi nent, the nethods of the present invention
generate a2M peptide conpl exes that are not found nat urfl FepruagpRP@6s an
extracellul ar protein that is known to bind to various extracellular

proteins, RiPRESEs I n particular, to inactivate them angdhigihedfsi Ng them
to the intracellular environment. a2M does not generally have access and

t herefore does_ not conpl ex the entife repertoi.r ' ' eptides
of an SFFEPBEmM: @eé%}he&m%@t‘%‘{ﬁ%g’%bf‘ﬂf ?lémeﬁf[g%(éﬁw P‘F’%ﬁ{nﬁhu r?lva B%\%DJ;ZM to be
conpl exeft@ ot cAGhmWii@liotAddeRs, dhd nﬂw%ﬂeae&aﬁmgncam&cm«ijmeﬁsbmwm
menbr ane-derived, or that are generated by the in_vitro .di gtlon of

e

cyt osotreatedarithe useofihasnmpgeifipnsamensred by thednethods af thg dRepioRd PP s o1 j bed i n
Section 4.1 are s e[=Xa) 4B ' oGidy the epar ati ons
can be%{ﬂ%‘:’.tﬁlﬁfr@ys{egg{u%ﬁn g&?%ﬁl%rgt %géc:}gonﬁ ngr$v?r%JI§i ng d@%ﬁ?ﬁt .?ﬁﬂges of protein
pr epar affétinenesf of the aunipleyenifthaialdnsiomingprotetting du afinral propfdactiesyly 0By ot ei n
preparation ﬂr e(zy%ovi ded. Sections 4.3 and 4.4 describes respectively the
i sol at FEYSFEEYdtcti on of HSP or a2M which are used in conplexing wth
antigenic peptides. The in vitro conpl exing of HSP and anti geni c pepti des
are described in 10 20 Febr 2006 _\WO 03/ 015712 PCTI US02/ 26573 Secti on
4.5. Descrifdd i $OUREESLOE AN BTG GELY S of use of the conplexes in the
preventi on gpdndsLGakd bf mein RompAs ah Rh@shicAeerigentewhiehdn t he types of
cancer and infectlous diseases that are treated. The use of the
conpos itrinonsregpoapainaduljsct isdesirdt hods of the invention in adoptive
I nmunot her a i aught | ' . ' ' fFepeper i ment al

g&‘tth%?reangl?rg 8{ ;I:re%nggf&f c%ﬂ eﬁogmf 1RBase, thE Y&

data show n veness o e conpl exes of the invention in

pr/ot ectinvagticH provideedmpositisydf SSPE amd ¢2M toroptexed smmdigenie poteyascig Reptigest

SOURCES OF ANTI GENI C CELLS The gntigenic cells, of the | ' ri se an
ant i gechpBiigsHs PIARISPEPURAT WFfe Veﬁﬁ‘ﬂﬁ‘rfé‘n?eé% S %tterlaﬁlyahmsﬁg”gj%ng%}s’i%’ “desi r ed.

For t h%’a??l‘éﬁts BB RknoREpeRiie ¥RiHchOMdhm6HRRBTate@ hntigthe CTliequptidts aegsmratedie
met hods the 1nvention provide conpositions of HSPs and. a2M conpl exed to
ant i geyprojealytisi digestiancdf peateingles,, cyaplie prdionmegatsane-¢srBedpTAEISET ™ des wer e

? 3 %Y?ég@c&? %@an y etlri%e%x%lclslfs’ Rl LAREYc H&Ei%ﬂzgﬁ%%ﬁ{ éadi@}#simﬂai ragments of

A1 ens and tunor assocl ated antigens. The peptides are
gener ataatigenisityps tieeaopt dells. d Thestiigaric piptigesoar alss by gengrated by eaasiBeand/ or

menbr ane- deriv prot.ein fr.om.ca r.gells...or | | I t hat
shar e “ZRFPRIA gﬁ%&l@?ﬁ?fﬂﬁ?&"‘ﬁ?ﬁ‘% ot Og %%’?3%/&2?0%31 g‘rg%eggﬁegjéﬁii%g%rt&y as the
cancer &l bisstd 191 8 birgappLoftaiiet UefrsaatelBlos tssheolyener af td sigye esgposi ng t he

<. proteins to ATP, quani dium hydrochl ori de, and/or acidic conditions. As
used hdyrs ngmptn@a%ﬁ%pm cancer of thé same tissue type.

For the treatment or prevention of infectious diseases, the methods of the invention

provide compositions of HSPs and «2M complexed to antigenic peptides that were derived from
) cells infected by a pathogen or infectious agent that causes the infectious disease, or the pathogen
which includes but is not limited to, a virus, bacterium, fangus, protozoan, parasite, efc.
Preferably, the pathogen is one that infects humaps. The antigenic peptides are generated by
proteolytic digestion of (e.g., cytosolic and/or membrane-derived) proteins obtained from
~ infected cells, antigenic cells that sharé antigenic determinants with or display similar
antigenicity as the infected cells, or the pathogens including viral particles. The antigenic
peptides can also be generated by exposing the proteins to ATP, guanidium hydrochloride, and/or
acid. The antigenic peptides can also be generated from antigenic cells that display the

antigenicity of an agent (pathogen) that causes the infectious disease, or a variant of such agent.
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cells or tissue "of the sane type of cancer" refers to cells or tissue of
cancer of the same tissue type, or netastasized from ca@Eebradryi2f€6 sane
tissue type. For the treatnent or prevention of infectious diseases, the
nmet hods of wdw@misyyenti on provi de conpositions of HSPs | exed to
antigenic peptides that were derived from cells infect Z%@S%gﬁ%gﬁogen or

I nfectious §ﬂg | sea Ehﬁ gen which
i ncl udes bu &%Q%ﬁ%l? %{mc&a%ﬁg gd ée'ﬁt: ?ﬁéth%%%tég n§° ﬁsear? Q%dus e§ {ﬁgz oan,

par asi toesthoels,dt is nﬁrlmﬁe?ssa'ptqnsolhﬂaer dﬂfd&fb@ﬁéloﬂ @eﬁ)hﬁ:ﬂ maidenﬂitfeeof thedeu rrans The

antigeni ¢ ptid s are gener at proteol I c digestion of (
cyt osol3Pee egw 3&%@ gém/ ﬁ"ﬁﬁgﬂuﬁ@& f {he gamEenier Iaev cells,

anti gemjGeledéd, aeﬁeh&hg 3@%%@@&%&%&%@{%@9&% tfiehdlar® hss OB, qﬁoﬁe m | ar
antigenicity as the infected cell e pat hogens including viral

parti clegbodimeat of the igeavtion, apy fissiereer @Hﬂlsalawdﬁ@m:g@n@ran@@mwaemm ng the .
prot ei tiLgenic .
pept i dgzs %gtﬁﬁ%;%cd &Hl@#&%é;)é%{ ﬁ%%ﬁ?%n [ ge c%fel S #%S?F‘g'l Sp aﬂ;/&t he

ant i gerkanply, lefkemic c&ﬂemcu(apaghﬂ:gmd) lymijﬁtor oﬁ;ﬂslmlylﬂhﬁs caxf dotbeasad, sblglease, or

a variant  of ch a Fe.bru 2006 03 PCTI US02/ 26573
Since MRBTESEIER, PHERY LS (B BEPUE MBS AP RO IR LIPS ar e used
i Nt he cpit Ss@etcomPREA]Fencbplaitic c&@%hﬁﬁ@%&ﬁrﬂtﬁﬁlﬂoﬁ(ﬂoﬁi@n&ﬁaﬁbﬁr acterize or
even know the identities of these antigenic peptides in advance of using

~the pr &&hstitiirmeo dde rapritiondinme rongreoplasticnetlisgatth to neaplpsia pamonicagsisisct ed,
dependippgyRibidiemiapiikis b ayégfasﬂ f(ﬁ)?ﬂéﬁevy\bftsﬂcﬁ’%&%aﬁ wwohs&aeas L

"‘aZfOCI ated. 'I'n one " enbodi ne I nvention tissues, cells
i.sol at BebbinpandaAngsHos, Bm@lwd@c%dﬁérwtm&awd@wméﬁﬁsiemazmd to multiple

cxanpl S890% o BR8P AGRCBL S S BRERGER sOFRERBCY 11 i s

can al Sectlon 452bklowol id tunor tissue (e.g., primary tissue froma biopsy)
can be used., As usea erein, the termcancer cell al so enconpasses a

pr eneopl ast Mcangtey apent of the mypntionpany call diat is dpfeatedshitha PRGIEER 9% 0 o
neopl agffbdtiohPsdtht, T8 Carl ihRBRA Eelewﬁquw%@sﬁgn&%nfor% repi0h b O

neopl asi a connnnfy consi sts hyperpl asia, netaplasia, and dysplasia (for

‘r evi ewagiigesigaaptidspolparticylen wells infseted by m&e@elarMWsu@md amivge| |, 1976,
Basi c AlaIMele VA 0 Phi | ] 79 A
non-1i- ﬁ?%tl ng I ﬁ]gg?ﬁgite o%lgrg\'oz?éﬁ g?e fmv%em ﬁ%%s be useﬁ ﬁgga%l n |)s :

provi ddicht cammfé&atllmhﬁh&arxﬂ:ehsédiwremis;ﬁm&éﬁéﬁ Seqrbadisient of t he i nventi on
any cel | ﬁﬁt s i.nfec W|th a at hoge i nfectious agent, |

i nfected cefdYet @gfhepem ALPEP PR 'E‘“Blésl ?gelFtd]i‘atPﬂ’é’ab?eé‘Ba\?fﬁ‘ft}°Bﬁ of

ant i geissasHeit tiel8sd ad dtifedid deﬂ%ﬁfle prefarhtfon othRideRid pBtided) VdiahReeh | Ul ar
pat hogen, such_as a virus
pathogen or infectious agent, such as but limited to replication-defective variants, non-pathogenic

X ) or attenuated variants, non-infectious variants, can also be used as an antigenic cell for this
purpose. For example, many viruses, bacteria, fungi, parasites and protozoans that can be
cultured in vitro or isolated from infected materials can serve as a source of antigenic cells.
Methods known in the art for propagating such pathogens including viral particles ¢an be used.

Cell lines derived from cancer tissues, cancer cells, or infected cells can also be used as
antigenic cells. Cancer or infected tissues, cells, or cell lines of human origin aré prefemred.
Cancer cells, infected cells, or antigenic cells can be identified and isolated by any method known
in the art. For exaxhple, cancer cells or infected cells can be identified by morphology, enzyme

assays, proliferation assays, or the presence of pathogens or cancer-causing viruses. Ifthe
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bacterjum fungus, parasite, or protozoan, is preferred. An exenplary li st
of infectious agents that can infect cells which can be20&ebrupsrZ806 | s
provided in Section 4.5.1. . In yet another enbodi ment, any pathogen or

i nfectiou hat can cause an infectious disease d as
antigenicsggﬁﬁﬁ¢8% t he preparation of antigenic peptidegeﬂygﬁpgﬁ s of a

pat hogen or infectious agent, such as but limted to replication-defective
var i arvheractansticpefithragigens of gycrey P‘@r’l‘@ﬁ‘f”é&“@%c_ ‘,“mﬁ’gsﬁ qehéeg%ﬁng gs vari ants,
can al;8faBPuy 359l e BRI ERRI GG b inb® kb (R Uip FELexaliple, ctncarpl e, RNy
viruses, Dacteria, fungi, parasites and protozoans that can be cultured in
Vi t 1o cafls bisiafeatdeblls carbeiisfiated bdsungers eidoseopyzntherdiopey teehuignsh ayElY of

~antigenic cells. t hods known i.n _the.art fQqr. ' frdagt hogens

i ncl udt @??ﬁiyﬁﬁ%}l%rfaﬁgmfﬁﬁnﬁéeducggﬁ%#elg"%%%%%?%%ﬁfm ca?;cer
Ui SSUBHainsiRGRIiges Bkiréss b9 thei RIlGC Bodgasd dells handigdissibian sstighngdy hayaehgeni c
cells. Cancer or infected tissues, cel Igi, or.cel |l |ines.of human origin are
pr ef erqranire atizadedeterarnagts ip perampn aeainst VWhich gp imMMEIEROPSEI_E FEICER be

i denti ] d el gﬁtﬂ%%ég.om in the art. For exanpl e,
cancer&égg%@%Brfdriﬁ%%%tﬂ%do%reclﬁ,@s‘]acap besi gent_ifi_epl b _rmr&lﬁhol o%}/, enzynme
assays, pr dfihk emnber ofiargigerds sllsobtaingd fomasuhicet lﬁ)ﬂ]ﬂbéﬂ%*g gellspay be .

- I, | o L1t Felh) :
BT s dut kiR el Sfbefl eRTbNA O celtialld obiogtAn
ant i gepbbiode Mhsre G raqisemsst thetarldrbl @dombgentows apediiddpoprigtidsiofcheri cal or

I mmunol ogi cal net hods known i he art. .For, le..ca l's or

i nf oot e der p BaprebeATagi e by o P R gy S BR T Re

t-echni ge s, e bdoitih bontain MeQRERE bomkyest. and shicifiv @stediment,dat antigepizdelie] |
sorting (e.g., with fluorescently tagged anti body against an antigen

expr essndy imtranassils #y Pusgnd geni ¢ cel I's that display sinilar antigenicity
have one of, [t & (flldffbbefl Bt elli-BRNkSn ol (INBRa BBk PEduspitidtoan | mmune
response in a subject Ts esl reéla (e-g., for therapeutic or prophylactic
pur pos kdction by thi patimpety er infik:ticwstagers hiat caneds|the dprasd spadbeieitgddn ¥Bj ect i s

i nsuffjcient, the cell may.be cul.t ur I R.aVi thods to
expandheﬁ@q%ﬁﬂg}e eSgﬁ‘?&’bﬁs}o&an‘?gw:l}éozéqur??ﬁ%’ta%?gés%%t netﬁ%%(ej@a There is
nOt req h'ﬂaﬁc?a?@l{&léhnlqg@dicaﬁ b6 h@aad feilithenbganchuhe pathpaeniok infebtipspatnhtandn of
antigenic cells

‘ ) e used. A mxture of cells.can be used. provi that a
subst aRropagatigneisby infseted gells; For erample, mlpenza XIrUsss mey he P‘?’ueg t(g'ﬁ?e:agngﬁgalof

i Nt er eghmad BorBpisRe Sid hcob SR H HB Ve ustd 18 Bt nBAHM] Gumeh Bchwaametllarni mune

cells are purified. 1n order to prepare pathogen-inf ec%ed cel | s, uninfected

cel | s ehriausembodimsnts vetimiserian infections agepls &16h poFPHCAtORLeISHVR ST §P0
infecti ous agent  that S. | : 6td d3h &b B8 udeld tovihfebtQr
DependPﬁ’éo%Fﬂgtoﬁgue aS%d %ﬁgﬁtg’aoﬁgéﬁﬁpseg%%%ggﬁlgggﬁlﬁ 1 ol ogy of t he pat hogen or
i nf ect in@hdForaH@N4 to generate antigenic cells for the preparation of antigenic peptides. Iflarge

) ' numbers of a pathogen are needed to infect cells, or if pathogens are used directly as antigenicl
cells, any method known in the art can be used to propagate and grow the pathogens. Such
methods will depend on the pathogen, and.may not involve infecting a host. For example, many
techniques are known in the art for growing pathogenic bacteria, fungi and other non-viral
microorganisms m culture, including large scale fermentation.

' Alternatively, if the gene encoding a tumor antigen (e.g., tumor-specific antigen and |
* tumor-associated antigen) or antigen of the pathbgen is available, normal cells of the appropriate
cell type from the intended recipient may be transformed or transfected in vitro with an

expression construct comprising a nucleic acid molecule encoding such antigen, such that the
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standard techni ques can be used to facilitate infection by the pathogen or
i nfectious agent, and propagation of the infected cel | s20Eehruayx2696 e,

i nfluenza viruses maybe used to infect normal human fibroblasts; and
mycobact er @ ¢iRs7e used to infect nornmal human Schwann cells. In various
enbodi ments, variants of an infectious agent, such as r &S UWSB¥368H- def ecti ve
viruses,. non- pat gcggeni C Or attﬁnuat ed nutants, or tenperature-sensitive

mut antWHEHH'S SREESSHE T SRS eET ( IngRe epbogdiast, iRet 1507 ded BT &

ant i gemitigeBht i§ edpRbsstd i aBIRBAER] kP tuffor BITErbREVY (6 aRERId! €86 2 nivhorl ar g€
nunbers of a pathogen are nheeded to infect cells, or if pathogens are used
di r ectdpycifie anirgen ipomi aptigendhat &s expregsedontydna impnpell andinpbingrmommaligelbe used to
propa r h hogens. Such t.hads _wi.| L, .

B T s e G
t echniwillt® apprcikied by those kiledai thefafl] argit@bhiggeshabRn,gadt 4 thae dacidited it ungi  and
ot herrfgon-vi rail i Cr oor gani srfs_ i.n culture, including.large s]gal e

f er merR ¥EPE ! alaf 1087 famiepteiirgiocqls inglelecplarBiclpgp A iy mierpeiprse) @AY PoRid (e. g.
tunor s pedbrid the &RbIFSRRALHMEE trahsBRIon RS Sibs@fusH réldhibi8explessiidldragn of the
pat hogen is available, normal- cells of the appropriate cell type fromthe
‘I nt end@YSeregenp ineseipieats asBs.t r ansformed or transfected in vitro with an

oxpresel on sk S SATHEL LB IVIE ShELBEIPLAE U SABTRPRER Uk

- ant i gelimites! teXipsedispidyingitht hetigenicity of(fi:'the teeainbent od preventiorcofloamtierye himora
;Q”Dt B i )08 hdfie S8 POtz SO OCRREPEF anti gon i s an
aAt i geftedeifién bSnRURIS AREHe Mkl prbtefs intiflingGRdtbind S mBRinoddicRnéOiRiB!  cel | .
Opti-onal | nore than one such antigen mﬂ%ft\fgﬁ) expressed in the recipient's

cel | iPe IVl pman imganodgfiqigney Birgsippedd bepatitigiype AihepptEB 1§ Bohe art,

. ; i | 989,
any ¢ BREGS & ibus Vebeds, ORAUURSGE BRflck Bpe (HRNG hehesBpI6 089,

Current Protocol's i n Ml ecular Biolog
per f ortyps T 8 Y-dN sirslerpesti thinowvirus; ecivifusctotayivug naipisaitry sypegtidl vires onbi nant
expressai ﬁ{c]) %fvi}upe ant i gen gene I n_recj.pi ent 'B?I?Pcel I g tSui t abl e .protei ns and
pept i dEBTCHA I e PR * ST SELREEY OV e SAPPRIS ARRYIHM B BTSSP i mi ted
t 0 t hodfsOdheppapthROmediRs aipls) ?mglilﬁiﬁm afid pdHoGkirut,he wtelé g.%mlnis oPprofrevent i-on of
cancer): tupor, antigens including tyrosinase, gpl00, .nel an-A gp75,

nuci ns%a%}?ﬂtsﬁ Gyfectines ?gP’étéﬂ?E‘ﬁ’t“go‘P‘g“ ¥1§9’é"14tt?=6’i‘9’°8 Aol di sease): viral
pr ot eifigeobRshk HeREbriAl REiSh Iaﬁhﬂzﬁﬁ&,”fteﬂﬁéjb&in??!ﬁ%dﬁ SRamfdiPdlrickédsiz | ) -

~ human IF%’ruﬁbnodhej’fici é%’cy&vié?%’s type I'l (HV-IT), ﬁepagtiﬁng type]rl A, hepatitis
type B, hepatitis type C, influenza, Varicella, adenovirus, herpes sinplex

ot 2 , . ] ! ( , h . ,
type | (RSYA), phiHSeAPIGRORANTIGENIC pROTY IR oD BEPIRERS: i novi Fus

According to the invention, the compositions of the invention comprise antigenic proteins

\:} complexed to HSPs, wherein the antigenic proteins are from a preparation of proteins of the
antigenic cells of interest. The compositions of the invention also comprise antigenic proteins
complexed to a2M, wherein the antigenic proteins are from a preparation of proteins of the
antigenic cells of interest. The compositions of the invention also comprise complexes of HSPs
and antigenic peptides, or complexes of a2M and antigenic peptides that are prepared by first,
generating a population of peptides from a preparation of proteins of the antigenic cells of
interest, and then complexing the peptides to HSPs or u2M.

In various embodiments, to maximize and preserve the diversity of antigenic proteins and

peptides, the methods used for preparing a protein preparation of antigenic cells do not
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papiflona Vi rus, papova virus, cytonegal ovirus, echinovirus, arbdvirus,

hant avi rus, coxsackie virus, nunps virus, neasles virus20Fessay200¢ rus and
polio virus, as well as proteins or protein fragnents of infectious agents
i ncl.udi ng, t limted to, nycobacteria, rickettsia, lLasma,

nei sseri a, “}Iz);bﬁfogsgg | a, | eishmani a, kokzi di oa, trypanosorl;acf}ﬂé%#ygdi a and
‘rickettsia 4.2. PREPARATI ON OF ANTIGENIC P | NS, AND PEPTI . ording to
t he inweetively remewe oemtap@@}f%%ﬂﬂbl@f%ﬂiﬂ%@% ORI Rt gd;é%:ﬁ]c

Pr ot ei i, QU X ByLPin'delisin cibiials héh itkoIE OGP OO antmeateeivéd om
preparation~of proterns of the antigenic'cells of interest. The .
conposipiteinsaretisddhibe imethens issd tehaks taaprpparationsdn 104 sAleively BEOVAST TRBBhp| exed

to a2M whereiin the anti geni ¢ proieins j ot ei ns
of oo pprauprotan o eSO pEHhERORRANE, Thathf, e BRAGR I fotclsD B 15
conpr i ??es@xﬁ%’hl_%)g?@s&%r ﬁﬁémeﬁ%@ﬁd&&;@r?gﬂ&@tﬁed@wﬁm pepgioases of a2M a][ld
antigenic peptides that are prepare y first, neratjn tion o
pept i destiganismreteins apskpeatidesfrom abpgucsels: B‘fpf‘%fﬁ‘éedaﬁ%‘feﬁf’g’é‘ﬁ?’@ Sg%ﬁqﬁ‘“?o%g
interes ﬁ{e%{tgﬂg&&ﬁgaﬁ%&ﬂm%@pdaﬁ@ésio@&% ah@editRellQ tndsdiddtankinllyatt theus

nts,

enbodi ne 0 maxinTze and preseive the diversity of an‘sji eni.c_.proteins
and pemtigassproteine anpdptides in Swdyipe opipdpripembyases SFEGTEEH sg%EP%EF’F of
antigenic..cells.do not 2 LHBEYu2RP06 WO 03/ 015712 PCT/ US02/ 26573
sel ect i FEfIPR %‘5%??‘?’%%%5”3%}5% partrcul ar protein or peptide from other
proteins and peptides in the antigenic cell. Even in certain enbodinents

when cytosolic protei prr 08 -. <k &Irlgbﬁm(%&{Linged, t he net hods

used to make t he4gepBRGIEIN LR paR Serect e retain any
"p?rt icular g4 ﬁﬁeeé'lﬁboggngnhgfﬁymamon,qpr%mtﬂ@afmab{smdedméé darved t he
majority of the proteins resent in_the cytosol or in,the rrerIEranes are -
al so priwseacaicer esHeinfeetsd cell. oy pathnesh JFoa cramde.dor the RFagEh PP H'®f ns and
peptides from ant.d geni AnRrbatiosRites fromukahant i al |y the
entire grgﬁ&qr%)%faeogﬁﬁgﬁgeﬁgé‘%ﬁlgﬁ!’r oatgg?%’gﬂ%nﬁd pep?li%des of _the antjgenic

cel I's, gdfients Wadottiet erabddimert|of tha presen invewionconsod MEF RIS NFAIEIF Bks in the

For m oo @e Sti-rEpeeL ot oo i bR rep B 2 o

ANT] GENéygiegE\'%ﬁeﬂced@g&eh QRERRAI, BRNuclPEells b vséiMe prdpar thesprpivios. €The ppoteipar at i on
I S provide Ich 1s derived froma cancer cell, .inf ectlggtihgel |, .or

pat hogeean beobtained fipmene pomorerslivlardrchens), B orme fhe cyigso fnfgenic -
prepar agéllg,go% iﬂ?e&%?x%ﬁemrra&gd ﬂ%ﬁﬁiﬁﬂ@d A R emBrhdof sUIYalls 6f the atfpesic ned from

a cancer a n anot her enbodi nent of the present invention, .one or
mor e antdlige Akg teohmique kmewofin themtt forast ysisdfrastipnation pistularcopients. 3od REeMy i £ j ed

by the Ienr;-}ciar%grlxjtcgr Iis%ﬂtigli carn %%gpd. rgacg,tfore&%&%félﬂ-&nt Protocols in Immunology, vol. 2,

chapter 8, Coligan et al. (ed.), John Wiley & Sons, Tnc.; Pathogenic and Clinical Microbiology: A

) Laboratory Manual by Rowland et al., Little Brown & Co., June 1994; which are incorporated
| herein by reference in their entiretics. Depending on the techniques used to fractionate the
celiular contents, a cellular fraction comprises at least 20, 50, 100, 500, 1,000, 5,000, 10,000, or
20,000 different proteins. . '
As used herein, the term “protein preparation” refers to a mixture of proteins obtained
 from antigenic cells, a cellular fraction of antigenic cells, or virus particles. The proteins can be
robtained from 2 cellular fraction, such zs the cytosol. The proteins can also be non-cytosolic
proteins (e.g., those from cell walls, cell membranes or organelles), or both. Cellular fractions

_ may include but are not limited o cytoso_lic fractions, membrane fractions, and organelle
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from ceﬂl

systens that encode such antigens, and such cells are used to prepare the
proteins. The proteins can be obtained fromone or nore2@B¢bryars2006
fraction(s), for exanple, the cytosol of the antigenic <cells, or they can
be extract e® @f139 ubilized fromthe nenbranes or cell walls of the
antigenic cells. Any technique known in the art for celffCTYpL}%573

fracti | Lul ar.. cont en and, protei nrichment or isolation
can beofa%rgggj ﬁé,ﬂg ’?‘%ﬂea%%%ﬁ%‘}d%&%ﬁ‘éﬁqp %@q@ﬁwﬁﬁ*ﬂﬁtﬂeﬁw, vol . 2,
chapt erfr@fiofo|Thg arvteith peparati@ chn belsbinddiiogYnok-reQRbinahl\er recondiigagNE ¢ and
i ni caqu?%l crobi.ol ogy: A Laboratory Manual by Rowl and et al., Little Brown
& Co., g gghgenig retens - as yseiharein plse engorpassesiaptigepiomelspertidesandn t hei r
entiretd i [ ' e actionate, the, cellular
cont et g BoeRRAASINA i bt pRLBSIAL ETAC Tal ol Rt 5%, | oo,
5, 000, H¢amigenic erlls op cellpbo frditichne thersof rvimepaticlesAsn optishallebepuified HBmt er m
"protei r tion' refers to a mxture of proteins obtained from
ant i gort et aE PlodeBLous SR b Srfhed i B Erigbiiee s 18 . Jhe atet
parti clpesparafioe may oéraprire aCiRist 5%, SI% WONSEs%) N, 5G.Ck0ok] oy, LHACIIoRGye,SUCh as
the cyt %§/ol 'I;E% proteins can- al so be non-cytosolic ‘proterns (e.g.; those
% ware of the duiigrent prateiasand neptidss praseat indes antigenidyesdlh or el particles br act | ons
may i NGl fddodethediicBit cdilsm ted to cytosolic fractions, menbrane fractions,

and organel |l e 15 20 February 2006 WO 03/015712 PCT/ US02/ 26573 fractions,
such as nuceaspecifis ewbodimant, tie protsis prsparations bavet netistenbidgenied to any method

e CUlOm A RS A5 LI R AL RLERRE RS R0 B 0L LT 1O

reconol nan S.

éggn-reconb_l nant or
used herdeins wlthoandigedegrdisses anti geni ¢ pol ypepti des and anti geni c. peptides

that may be presept | he preparati on. The protein preparation obtained -
from the ar@?%e‘ﬁﬁ%elgg?q%?m&f EEW%‘FE{FPWE?SI '8?13"%1 ﬁ@}’g'ﬁ’ﬁe‘ﬂhlch/lsmt particles
can optfiactialateyt aiHoryiurifibd,add fia9 Gdntah B@Er RADRERICHRAICRGHNS JFalSeiidl | to

"~ various c%ﬁ%rees b% tﬁchni %Jes known in the art. The protein preparation

may colpPPEsPeiig b thamoteingueparatign/is tateloprotsin 4 a gdbdar §6%onSPkich 95% 97%
98% 99% it btdhaustdib £ic ' 1 .d resent L.ph the antigenic
cells or virus pséljr tt_i cloggk%e?mgﬁ#]?%gfo? g?fﬂg‘]?hét’%gg%lﬁﬂ%’élw LOBPE 1n oa

speci f PECIRIRdseRlis matarialstof éhepells. elnryeipmethareatbbdinmnt) e eroteih phpastisibiiect ed to

any me . ration that selective renpves Qr retains one or nore
pa?/t i ch{lgai&’r%%frgé ﬁ%éa)rgqoﬁl@%%é’%cf?&r SBf dymensy the prateippiepaalion |s. In a

- speci f comprideotbiaiesituar phﬁeimrtsﬁaﬁéﬁbs@ﬁﬁﬂ&eag 0P Rotdl SnehfbPank Bo@ld frbtbins by Sat € whi ch

I's not tfﬂrax:ti‘ﬁ@a ed and/ of urified, and may contai n ot her non
pr ot ei ARCEBGS idt &F V410Us gpbediments theprotpin preparstioneomppises 4t least@BH0di0kNt , t he

pr ot ei BOMEAr5000010,000, bo3RbooRt FrEi: Brokdins AL Sdalyr alehA%: bifideniMofdhs

are present in a protein preparation of antigenic cells. Moreover, the proieins in the protein

) preparation may be subjected to a Step qf protease digestion prior to in vitro complexing to HSPs

- or a2M. Altematively, the proteins in the protein preparation are not subjected to a step of -
protease digestion prior to in vitro complexing to HSPs or a2M.
- To make a protein preparation of antigenic cells or virus particles, the lysing of antigenic
' _ceils or disruption of cell walls, cell membranes, or viral particle structure can be performed
using standard protocols known in the art. In various embodiments, the antigenic cells can be
* lysed, for example, by mechanical shearing, sonication, freezing and thawing, adjusting the
osmolarity of the medium surrounding the cells, or a combination of techniques. In less preferred

embodiments, the antigenic cells can be Iysed by chemicals, such as detergents.
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has not been subjected to further fractionation or purification, and may
contai n other non- proteinaceous materials of the cells.20Febreary20e6 her
enbodi nent, the protein preparation is the total protein in a preparation

of viral {] Les. In specific enbodinents, the protein pr rarion
conprises 10 ia{fk’@gl | ul ar protein, total cytosolic prot e?%’g?S%?{?ﬂ°?3ot al

rotein prosirsliearit iR 13F detile @ smrye batbisr dGerls mufsuals SGBORTS, 000,
10, 000, proteinaétofét natitériaty thattdoiobédditaitboytofolR), M theniRineWefifAippdilingtNt i geni c

protein re present _in a protein preparation of antigenic cells.
Mbr eov ,°1“?H§ Pg‘?tﬁ‘f‘%%e mambrraes A srsgpglies)p Remayal of Sesarapbenenisisindest ed to a

step Ofacé’cﬁlﬁﬁl%ﬁéﬁ%g&%rﬁgms@éﬁcﬂ& fa{vhs Qdic tﬂfh%&t%n%? R50. WGct f%m%@ﬁé or azM_

Alternatively, . eins int proteli i preparation are n subj ected to
a step cshul tisanddnidétgells, adighppeadrcedtofupationistep carcbasbdioi sagrdiothelSPs or a2M

To mak tei eparation of anti ic cells or. virus particles, the
| ysi ngecgfo Sg)l;lct |Iggfr;1{|s g’hcggfﬁ%t%?sua?rg%%ag‘gﬁeﬁe e-drgrqdprotyns VRt #f5r anes, or
viral paliedtal ie tieipellet StaadadprdeedRcbRfdRY kndwh ROLS bt MM thath@iepCcol s known

in the -arlt. Iﬁg vari Qus enbodj-nents, the antl%ﬁni c cells can be |ysed, for
~exanpl &° Hipo oL ihs é‘}“.e'éjr‘“ré‘gl?q Rgieng gamdbanelel, Standerditerbniayeg coronlsig,

adj ust ikAgwh hﬂhe%ﬂﬂ@ds&&to@xtrﬁﬁ%irﬂ%%t&ﬂ@%Qﬂﬂg%gﬁ%s.tﬂ%eﬁﬂl s, or a

conbi nati on of techniques. In |less preferred odi nents, the antigenic

cel | s camodiEentssthemsthogswsat danet or srgabt desigukal te sejentively rébfove Or Febrazyr y 2006 WO

apove RePT i S R B ol M Feriogits Bl SRy e e e Y Wit o1 o

at deytesdl ocorthaimembmsheasol i ¢, and/ or nenbrane-derived proteins (including
proteins ingt menbranes of organelles). Renoval of these conponents can
be acconpl P’sﬂﬁ?ﬁ eﬁ@%@fﬂﬁi ?H?QE“@U@FIPQE&“}S&%%é%ff&?é‘ﬁ??llsfcﬂfg%& seprrated
f il tratbyaiieir ghdralbidcRemichNed/o? BlobhsREl fiGHRFtieS, saBfas siiedihrof &k bémbifatidhgh Speed
centrifugation step can be used.to separate the cytos6lic proteins which

are i n RFPIspEierhmanes knoymyinthearheanbe ased performdhqyeparations Selbiteh ar e

col | ectirghiddd of the pRdih : o i art
~allows the f‘grt her if%?gﬁsgﬁg%ﬂ?%gﬁgg rdg%g’- et vé%oaﬁ?g’pg?’%g’opél;%ﬁ] t he
 pel | et 20800 diffsrent preteinsiog thebcaxunmisoatllsast J0Pk GbL] 60%,165%a 70%LCEM, I86%L85%d, t 0

ext r actygyi 0 [ ir al rticles,.In certain_enbodinents, the
net h'o'dtsgol?é g?"gg%h%f)’otb? %a?tgwﬁé’tf{e{f@tségéﬁgﬁprfﬁn?é‘ﬁg%ﬂ%@wvepéﬂ'baxféﬂ'blf’r retain any
one or frctia: thaedf] @viras paticdes ar(wsdd 6 fam BibbRkeH ISP dps2Mhat are present .in
the antigenic cell, i osol .or in the nenbranes. |In other

I, ,_In thei, cyt . :

enmbodi ment s22ERTRRIH iy not H@%&&e&oﬁwmm pred frmpkeaietein greparatiom be

separ atedprising dyltebiic [F61BRE ¥ asfbsen cal and/ or bi ophysi cal properties, such
as size, charge, or conmbinations thereof. Any techniques known in the art
can be used to delsovhich may be punoreqlls derived frou aefopsy of the patient or

j . tumor cells cultivated in viiro, or cell infected with a pathogenic agent, are
suspended int 3 volumes of 1X Lysis buffer comprising 30mM sodium bicarbonate
pH 7.5, 1mM PMSF, incubated on ice for 20 minutes and then the

- hypotonically-swollen cells are homogenized in 2 dounce homogenizer until >95%
cells are lysed. As an altemative to shearing, cells can be sonicated, on ice, until
>99% cells are lysed as determined by microscopic examination. When sonication
is used, cells are suspended in a buffer such as phosphate buffered saline (PBS)
which may comprises 1 mM PMSF, before sonication.
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fractions of the proteins/peptides that conprise at |east 20, 50, 100, 500,
1,000, 5,000, 10,000, or 20,000 different proteins or tHaFehweap2le at

| east 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 97% 98% 99% of
the differwaospisozei ns present in the antigenic cells oOpcfueRldkthar
fraction thereof, or virus particles, are used to form conplexes to HSP or

a2M  An exenpl al’YheEsﬁteiﬁ@ér;ﬂiﬁﬁbdﬁﬂ%%@?éﬁpfbfnﬂﬁ}esmmggeﬂﬁugﬁehg make a

protein preparation conprising cytosolic proteins Is as ovs: Cells,
whi ch may b&Uelel#pd other ellulgedsbyisd The wenltingsuperestans is retentrifageidatdboor  t unor

cells cultivag | i g Nfected wth t nic agent, are

suspended in §@§/bo}lt€%g&g?0?§ﬁ?§f§a}ug 4 Peé?ﬁ%“éﬁ%ﬂ%ﬁg’ﬁ%%%%ﬁ um .-

hi car bonat e SupsPratanbmay pe\diatyise fori Jechonesa d°© (thice 6mkQ 1 0@ mBd voies and then the

. hypot oni cal 0l | en S e hp eni.zed in_a dounce honogeni zer until"
>95% cel | s%}]y{eég%aéqsgﬁé 35&& rtSBV%g‘?g'? T PoKids thesglublesytpsplisan be

soni cat ed, protdimaf thepirésent idAAHo A hécehs, n¥ARtle AteHSE BTASIAY, M Cr 0SCOopi C

exam nati on. en sonjcation is used, Cells are suspe%@%‘i’l n a buffer such
as phosphat B'250¢ Fay Iiratéon qodeyy-speghlicenirifeggtiononpr i ses 1 mM PMVBF, bef or e
soni cat i on. Ah exedhh9 i 86lint RS G, 1US02126573 The | ysate is
centrifuged at %ongg X g T)ior 1% m nou%agﬁgi%%g%‘%% AP PREIOR ¢ i and
ot her E¥PPRANRE mefabyapesderiVpdproteinglis asfgllewper nat ant is recentrifuged at about

100, 000 x g for &BHRULL; nd. t-he er nat ant recovered. The 100, 000
X g supernatant rra’;/w%e %.ﬁ%@%&%@?%"%ﬁw psy ofthePRlBEOR | s, 100
times vol unweor edls kultivared inaged, o tellSBBeqsd Wik epattogehio Bhde wf fer, to provide
t'he sol ubl e_cvtgspl i,c r ot ei of the present inventron. |If necessary,
ool ubl e n%‘ﬁéef“ﬁ%’%o mr”ﬁ’_"!‘ﬁb“ﬁ?é%iﬂ%}ﬁb%ﬁﬁr cpraprisiig 1M vediu picibbratert i on or
| ow speed cgHIyI5] IHIMENISP, incdBatBK SARE 620 ritlee Ol ddnBd | N9, Method that nay

be used to make _a{ﬂi)rotel n preparation conprising nenbrane-derived proteins
is as fol | du@otomeplivsswaller esilsmeshdpegeningtin o dbirwe denbgepitefwntim a bi opsy of the
patient or >dsynQiirs G8ssd Chlk ki vl i itro, ar cells.infected with a

pat hogeni ¢ agent Sar ei'g,é S u‘g%)%%%%g%%ﬁeg’ségmﬁ’ecfﬁﬁ?m%is?ﬂgﬁt@’ PICter conpri sing
30nM sodi urimbil e23% eellstaes lyget a¥ dGemndined HMEErosdopuhatmaiNwWHese for 20 m nutes

and then t : %l}' Qt oni cahl -swol len.cells are honmogeni zed in a dounce
honogeni zelrng %ﬂlﬁ |°B 1S UsgHoe Se%/‘F ?SBF@H%%W‘*A@CBRS Bh%%ﬁ‘%‘!‘ﬂ?@dt o sheari ng,
cel |'s can belisqPBSpwkidh ma céhitises Y BN PMEIOROGR shiicatbg. | ysed as determ ned
by m-croscopic xain' nati on. en
- _ e ysate is then centrifuged at 100,000 x g for 10 minutes to collect the

cell membranes. Membrane-derived proteins can be dislodged from the lipid

bilayer and isolated from the 100,000g pellet (where the membrane-derived
| proteins are located) by resuspending the pellet in 5 volumes of PBS containin g
} - 1% sodium deoxycholate (without Ca** and Mg?) and incubated on ice for 1 h.

~ The resuiting suspension is centrifuged for 30 min at 20,000g and the resulting

supematant harvested and dialyzed against several changes of PBS (without Ca®
e .and Mg?*) to remove the detergent. The resulting dialysate is centrifuged for 90

min at 100,000g and the supernatant purified further, Then calcimm and

mag11esium are both added to the supernatant to give final concentrations of 2mM.

If necessary, insoluble material in the preparation may be removed by filtration or
low-speed centrifagation.
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sonication is used, cells are suspended in a buffer such as phosphate
buffered saline (PBS) which nmay conprises 1 nmM PNSF, be?bFdraasy 28t i on.
The lysate is then centrifuged at 100,000 x g for 10 minutes to collect the
cell menbrggesesMembrane-derived proteins can be disl odggegykf,8m,4he 1ipid
“bilayer and isolated fromthe 100, 000g pellet (where the nenbrane-derived

proteins ar Eﬁz g?ﬂ” ' 3 : PBS

cont ai ni ng ﬁﬂ%f?g%%‘?%)r%} eoilg’(sztﬁgp etl g\nﬂfﬁ%ﬁ?ﬂ(ﬁéﬂ%ﬁgﬁwgﬁghan aP%féeu ated on

. i ce f oobikinkd frofmiteetigenivulells cay lmuwsmplesedin HIP o e2brdifkectiyewitifont pré®asei n at 20, 000g
~and the resultin uper nat ant har.vested and.di al yzed agai.nst sever al
changegre?ﬁne%a’(‘ g&?‘{r&ai[?-‘% O SHIFURRBIPOSEFSy gﬂ?ﬁ%‘%ﬁe%@?‘%"ﬁ%@ie The .

resul t isitgeciédab pfokdabe tratb@R bridbf t0@66lpleQing 90 m n at 100, 000g and the
supernatant purified further. Then calciumand nmagnesium are both added to
the supernatant to give final concentrations of 2nnM |f necessary,

I nsol ubl e ri { VELRTRES gy ke renoved by filtration or

| ow speed gg%’?ri@tia%%? 18 4(.1 e 1?5% 6 WO 03/015712 PCTI US02/ 26573

I n a speci f Accoxiibpiithemyentichcthe oylodolic amimeribranet desivéd nrotaing ofeined from

o Piom e cF R PR LT PR BT Serl Pl R eso ™ SRy PORRRES T
ext r ackiii (Y cyned RO HRANPHINEeSERVed fiblehis RattusdEinYhe diftStigH. Gh @hdiBercan be

subjected to protease_treatnent prior _to conplexing. 4.2.2 PEPTI DES FROM
ANT| GERmbodimeptsthaeviptolir Al gmbrrecHeiien prodins apgrombjied dnibp diggptipn reaction

Menbr apesd\efateBfodAlceplidt. BirBleRE8lerhbdAithery) e PRI plephrhons Wbt ARG u@At | Onal Iy
dingested to generate antigenic peptides. |In one enbodi ment, either the
bs}?osolm e proteapredigastion bave naidreen subiqstedite anygneihad(s) obprepasationdhay sgdectivelvn. | n
anot he | ) 0s0l .G r -der | J=Y re '
conbi n(%%n?%h%? g‘%{lﬂg%eosr [ g%ﬁ érﬁé(ga{@ ip%ﬁeﬁ@gﬁg%%roﬁpgg |Sg"§?1illecl%g1 g%ég{cir&g%sg. I n

pr ef er pethe epbad bnmahbrandshof tierantigsnic gellepar ati ons that are used in the

prot ease digestion have not been subjected to any. mat.hod(s{5 of _preparation
Phat aot ect Vet PRI S PotealgranATBEatte ed i TRIFTuaR BITHGE BPES) 11 om
the ot PejiciR bRp&biith dfAntigeRicelld HFsPutati6®bi peptided Whidh RobplifRs Mtigehic Tembr anes  of
t he antlg_enl c cells. Various proteases or tﬁer(_)t eolytic enzymes can be used

~ in theP ht Therenpyanalie diggetions eavheperipmepdsither individedly poin seitablht i genic cel | s

- a popul.gthQ ' ISR ' AN Mol 1:08S3md Bt €nzymatic

G oot Faabfiidte v By Ao B eE OBk i3 S0k AR i HROM iR

conbi nati lomitedvib tttypsinyStapfhyloneccpl peptidass T (also knowmasprétieat VAE), ehmedtiypkimown in t he

“art i ncludi ng, but . . e . . .
pepsin, cathepsin G, thermolysin, elastase, and papain. Trypsin is a highly specific serine proteinase

that cleaves on the carboxyl-terminal side of lysines and arginines. Due to the limited number of

cleavage siies, it is expected to leave many MHC-binding epitopes intact. Staphylococcal peptidase L, a

. \} serine proteinase, has specificity for cleavage after glutamic and aspartic acid residues. A digestion can
be carried out with a single protease or a mixture of proteases. The proteases or proteolytic

. enzymes used ars incubated under conditions suitable for the particular enzyme.. Preferably, the
‘enzyme is purified. Non-enzymatic methods, such ag cyanogen bromide cleavage, can also be

~ used for generating peptides. The protein preparation to be digested can be aliquoted into a
plurality of reactions each vsing a different enzyme, and the resulting peptides may optionally be

| pooled together for use. It may not be necessary to completely digest the proteins in the
enzymatic reactions. These reactions resulis in the generation of a diverse and different set of
peptides for each protein that is present in the protein preparation. The production of different

peptide sets allows for a greater probability of generating antigenic peptides that are capable of .
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not limted to, trypsin, Staphylococcal peptidase |I (also known as protease
V8), chynotrypsin, pepsin, cathepsin G thernolysin, el dsFepsearydfRp papain.
Trypsin is a highly specific serine proteinase that cleaves on the

car boxyl - twomwsgghiasi de of |ysines and arginines. Due to i m.ted number
of cleavage sites, it is expected to | eave many MHC bi r%)gllt}ﬁjsué%ﬁs‘opes

I nt act . indh ¥ BEAGE ' . Q. serine prot.ei nase, has specificity
for cl eavaﬁgé.'after g?u Q%Q téd%%g&ggﬁsalr%ﬁeyrgﬁn@r%@?ﬁl%‘é’gmth%ﬁrﬁ‘é Plstsdcan  be

~ carri ediodSP orio2M. alnsi preferedrndiodiasat, dic PRotainpkdpartiod ol URISER alidifed’r Ot €ases
or protl?g%)l%,toi c zﬁnz nes ustﬁd re incubated under conditions suitable for
the particul arP&Hs iftehons spavedifigrent proteolyticeagymesiaes ysed tofprasiice tNon  enzynat i ¢

- met hodsdiffeiettbeRDf pHICHSMhdFrBIding Bresdi ViRE eﬁ?‘@ b ;i

generat i nt%_ pepti des. The_p‘%(s)t e_i_nsfore_ar at ?Tooﬁ t B@%Pg?&%ﬁggﬁ%ee

al i quotRERTI FzymesAngd reactioncopditiensaendigested prtdinsumaygmain di i esaetidnse hzy me, and
the resbicirBfeREdih 3 | I e .pooled together. for use. It may
not besliniec'ess%ry 1 ogg’o eta{e?‘f)él | gecg%(caf%eemgarsgh35eﬁ‘§quﬁpatrﬁ81y“éﬁsf§§§ﬁ§’ﬁ c
r eact i GsteuTEepsatiopact i ons results in the generation of a diverse and
different s f eptides. far each protejn that is present in the protein
prepar at i on(.ﬂ;l o eﬁ%&%‘iﬁ%ﬁ&ﬁ“‘ﬁfﬂf’%‘r &F@%é??ﬁwcﬁéﬁﬂeééswﬁmdﬂ%w gxbibita gr eat er
" pr obabisirailyr aofivigee e ool dcERRLSHRIRS folEPintdiAlroRiEmed 20

Febr uarg 2006 WO 031015712 PCT/ U80212657§ inﬁtﬁw{ﬁa asﬁmlg'm@rgp rgtreggsogg)eﬁsse to

‘the ant'PHEREPY foritheextalysesrmalppdpentalyticolectatiaivntof eytosalie ambmpleavmdteik 0 HSP or

az2M | Ry g Tagc]olal t h ein preparation to be digested is
aly quot e}gcmzi[rﬁ%]g{ fo%dsepar%%gg&rﬂecaegt ?ggél%%ﬁs(f Hﬁ?\%"@?‘?‘? PENEL PR 9 ¢

erlzy mesyiei eingls eninogcigs ouu genetaioptittial inejoe histoshpatiofiinnepiplétatesof (Ve TR Ot €i ns
present,.i of &l r.ation. .Depending on th proteins, enzynmes and
react i tg}]ﬂd(li;hcé]%:ﬁ?%? Jghésn,% cglrll g%“g’é&set] BEHP %:ihg?e ﬁ@cmg}”&?ﬁf’?ﬁﬁ{ potenially wadersoons. 1n a

pr ef er ethee tridingeisewhére ytnhe seliad el GRIMIOT 6If itoP&PTIERSE glreef?’gf?creg gf d

separately to digest _the protein preparation. ‘I n another pr

enbodi E%er%?wfsa@eﬂmwslcw& &Q%b%‘d%fé@m,rmdm apdydrophehic sinblaiitls. si i | ar

acti vi ihe kadwh BRtddlHoRALYHaHE adivitled it 53 {e ttiﬁ%gglfop d in the proteasone.
ma

The proteasone 1 s responsible for the extralysos O docat al ytic

degr ad SPYBOBFdike setbiilycirypsia-like attivity, spdpewtidylelutmhylpdptide-Rydrolgzif@kdivtly or
- damageduinl sadCElnbpe. 190, 8501 can, d éfﬁ?@ proteins conpletely to,- yield
~ singl e@g[n'_r_]o aci ds’ pahé%Ig'n réé e 8%@1 ]hlg?g Tk ﬁ?g%cbt%‘ﬁﬁﬁ?si YPE£Ytc onpl ex
class RCHWWIME ang spepificitien gandipiutaiserarataly dr frddnBaRbsPloRlideNaSproRaPt | de  *
pr ec_urﬁﬁfsm&@ﬂ grt} c%y.l d detbe(?'t i al H‘P undergo further trinmmng el sewhere in
the ce 5 VI ef & P SioRIPedEpeRts frypsg}, chyswiapsity aad/orpratigylgintemaipepiideof  t he
pr ot eabydrelatesar@tiselihe car boxyl (COOH)-si de of basic, acidic, and hydrophobic
am no acids Three known proteol ytic enzymatic activities that are present
in the prot mh%@mwmw Semprise; dntigeaist peplides, nohraptiganiv-geplidespmidi Vi ty,
and peghid ¥msHo o ki ER! Tg@fe&)ﬁgﬁéjrk;x}zilghgco%ﬁ:%kg tuldfgested or incompletely digested

antigenic proteins. The proteolytic enzymatic digestions of the invention are monitored in order

to generate peptides that fall within a desirable range of lengths. Ina preferred embodiment, the

peptides generated are from about 7 to about 20 amino acid residues. Most antigenic peptides that
are presented to T cells by MHC class I and class I fall within this range. In various

~ embodiments, the population of peptides comprises peptides having a size range of 6 to 21, 8 to
| 19, 1010 20, or at least 7, 8, 9, 10, 11, 12, 15, 20, 25, 30, 40, 45, or 50, amino acid residues. In
preferred embodiments, the antigenic peptides have 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,

or 20 amino acid residues. To monitor the progression of protein digestion, a test reaction can be
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(Uebel and Tanpe, 1999, Curr. Opin. Imunol. 11:2 203- 208&I such
- enzynmes having such activities and specificities can be2 @H“%@&Qp@tel y or
in conbination to digest the protein preparation. In a preferred

enbodi menty tieynsi,n, chymotrypsin, and/or peptidyl gl ut agyrlpeptsss-
hydr ol ase are use The resul ting peptide digestions conprrse antrgenrc

e o L S PR 55 P i B Sio 380 e oo

prot ei N thIBﬁang&ﬁ&x?@fdiédsﬁoﬂﬂ?oﬁ@E&nﬂﬁr ﬁbﬁ@%lﬁ&?laﬁidetghﬁlécwmtdsﬁn are
nmonitored in order to generate peptides that fall within a desirable range

of | endfWisine{RAGE hrhigheperformanep batidetmematogrephy{ L EQ cor RANLIPEEOHHY LS r om

or esent 5 SR Phhof Rudl B AEL B bl R st} Bibofifl; DRRLEucERA R 21 F
vari ousdaﬁeﬁnh?hdgenh&emaldeammﬂeapepmde ﬁﬁgrmmmﬁdemrtmomzmepebgc deg hiuln ngza
si ze range o

8 to,. 19, 10.to a
5 20 Ebgaled gt nagicus eyt Corspttor e B Hen T peclin BptPp B
enbodi neadigulatbdBclané ihg @bentRE Plotdiless tadftin, the teliperdfire, e durklon ¢f3, 14, 15,
16, 17, 18, 19, or 20 am no acid residues. To nonitor the progression of
pr ot ei ningybgten, thspresgnqe@f pofpciarstSion can be 20 20 February 2006 WO 03/ 015712
PCTI US02126%43. B rpfrgi FBhAMIRE S %ﬁmhkhealfbﬂﬁegéneﬁﬁo@oryegm fgRibAlest4 On are
t aken out of the ction and nonitored fof the progression of di gestron
t hr oug hpaemul!ve siz¢ rang¢ frem paypead astiganic dedl, gmleneyneat!p rr@pmcesrl@ons can be

("trici er.f G | r mass
Speot r oBUFgR g Eencif iR BEERRE bl e pEORR oF bR efemtomlaic T 02
of peptdh@&ﬁon islsmﬂﬂmm:la:lafoae the peptideseart topiplexed talHERY orioM. iIo encambodénenbde as to
when pe de fr particul ar size ran enerat ed at a
part i cuﬁg)’éf e’é‘ﬁ?@‘ %%ﬁﬁaéﬁ’ter“é?qt%hte"@ﬂ’é‘rg B E‘égdvﬁsfm? e%"zg'g'aé? i on that
can be mﬁﬁﬂbﬂ@@laa&ae%lﬂasd iH AR ihiRtisdmRNge, Bhit 26 Adt@intiel b, PMSF| BR@th,0n, the
tenperature, the duration of i ncubation, the presence of cof act ors, etc.

Once thenpta@pépumiﬁmand eistatinrdspadingion whisbenryspesaraisgbindhenretsit digestionyt i de
[ " A0MEN, fitRbrsor R blofilleR brediab R BFind kR MhRerh iR Ohnotll lGERA &t ce! | L he

- enzymat1c Feact I ons can duplicate generate antrgenrc
. .pept i deemilnatiry a0 @nzyneatip digestdn id By physigal mbaftmdmmmﬁom theyeestione Thi$ gest i on

ermboal N dgRe AT PO oEAICRE Ko SR Bo G Bt FOP of SPAFIATNG o

enzymat b4 g kdridved BRFYARIckion bR el kb @i mbihads seasientrifgationort he-
i nvention include, but are not |imted to, PMSF, befit atj rrastathn

| eupept filiration dhe piotein praparzfiopasnlionsd irropfartas oW Agiess 3?‘&‘%@%% PR prot ei n
di gest i Qfiime. | SHoh RhrhBbifizdipr RS kaPbPuRASER cBifrcltpllly ok BRAWR phddutdadyar t .

Al ternati ve? another nethod of termnating an enzymatic digestion is by
: physr caproc@mrs&ir imfobiliging eegmes thatare welkknevarinithaart. Thi s

At the end of the dlgestlon reaction, the peptides can optionaily be separated from low

molecular weight materials, such as dipeptides, or single amino acid residues, in the preparatlon.
For example, the peptides can be isolated by centrifugation through a membrane, such as the
Centriprep-3. Optionally, the peptides can be separated by their general biochemical and/or
~ biophysical properties, such as size, charge, or combinations thereof. Any techniques known in
the art can be used to perform the separation resulting in di'gested protein preparation comprising
at Ieast 50, 100, 500, 1,000, 5,000, 10,000, 20,000, 50,000, or 100,000 different peptides.
Iﬁ another embodiment of the invention, peptides that are endogenously present in

antigenic cells can be used in the invention cither alone or in combination with the peptides
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can be done by attaching the enzyne of choice to a solid phase, such as a
resin or a material that can easily be renoved fromtheZ(s)EéEP%ﬁO% wel |
- known net hods such as centrifugation or filtration. The protein

prepar ati owaemadripwed to contact or flow across the solg n&@f}?g@ for a

period of time. Such i mmobilized enzynes can be purchase comarci ally or

can be pemeiiersy thy piofef58dGtEES Lomnbi:li zi ng enzymes that.are wel |l known
inthe ?qrt. At the end’of ‘?heo_%%%lgtﬂgsﬁmr:é@c |obr§?m%l%§vﬁc&%t?)feﬂjés$5§’ﬁl%
opt i onalPyn5&ndageransly gresqni brantipsnic eails cindapeptigésghit afRbofipletbin HHER as

di pepti gep., Bifral ' IL.d residues, in.the preparation. For
exanpl e, tPr%@jB{apt | delgssgéﬁr?rlglg%%g@f:%t %O%P%%WFH"FE% $ush pepfidss it ate menbr ane,
such asiselated dgecttyrfraor eproRin Dpparmion ok otk hiE M P KIS uHRRPE $ERALLED bY

their g ral biochem cal and/or biophysical properties, such as size,
charge, or conbi nati ons thereof Any techniques known in the art can be

used to perfmr fenR i £ I.h digeste rotein preparation

o o Spei S0 1o & Sttt oo o
, b i ! eg ke 1i@ ESmb; ,

pept i dgsotelRtrddombiRE QA0S LY, - resﬁFe‘rg!iE:l i nta'ﬁ enic cell sﬂggg l;'gaused in

the invention el ﬁler al one of 1M°E8 ﬁé%?{?ﬁewbgﬂm%%me&s 21 20

Febr uarBfepR8dnybhaDes Gsed ifilthe REHiGISRRE 265630 ﬁﬁﬁ%@%&&g%ﬂd&&%ﬁ oteol ytic

di gesti . t 0sol i ¢ and nepbrane-derived proteins. Peptides that:
Og:nea?fihoh Qﬁ;at %%%g&%{

are en nousl TEMRVE PR TP GETRIE O Boregattisular protenép) thiotethe bthat  ar e

conpl execteins invihe antigenic EENS, KK GfosMHdr nfenbes, fﬁdsda‘ . ules. . According to
the invention, '%ﬁCh epti des tdggqts' are | soleg}ﬁ e Ptﬁ%ﬁ#ﬁlﬁ’f Jlrﬁ%"élgﬁ'?“bt ein
brepar AEPIFSEFe %tFCb@WP'éy feem pgratein prparetomif dheeel withbif Rl aing compleRdof | N

specif-iaﬁﬁgdﬁ)@‘gyﬁ' ABRGLSd HSP b | i,c .o .the menprane-derived proteins
are used in the isol atg%)gn p%@gggﬁéﬁoér{&a%&fwy’ PR PIREYaR nent , t he

cyt osoPPEPHFE camRtiteahisast2),iS0e100, HO) 1 HD0,S,000,8 0000020800 Bitth&t hrofhdlt on

proces - of LAent s, [ofein preparations that are used
in t he%astgﬁrg |%ﬁ?ﬁgsggo‘%br$9%ggﬁ" éf%} @%gg/"t /&Wg}%ﬁgﬁow/sw%f%”/pﬁ@ﬁiar ation
that sef thotdifferbnt proteimpeesent ifi te aheeRRelN or TREFuIR a'&:ii&iﬂ%l@;%oﬂl%%ﬁlisn( s) from

t he othgrr‘:i WFrotei ns in the antigenic cells, or the cytosof or Tfrenbranes of
“the a_npl 98 ‘c cells. The antigenic peptides are isolated directly froma

protei n preppyaibhddmilintdd ' . Lsql ati ng conpl exes of . _antigenic
peptides and HSP or MHC ﬁ?%ggilegl\gdﬁ}@ S.eu%%é’gg?eaf%ﬂ?f“ AP IGALE,
pr epar &t3dumdydssehierids, andfop exposing the pratsin pRParatiéh to 20ic BRGtionk B ikat . 000,

10, OO0 hn s Sy B R R OTBLRC 2L LT 0% 5

pr ot ei Aolqshies arfhe pmicyecrantivgemi ke dtbd. May dieak hihedan be A6 RBlhE e0f . or

Y1 115 but not limited to, triffuoroacetic acid, Methods are known in the art for the isolation of peptides

) from HSP-peptide complexes, such as Menoret ef al., 1999, Biochem. Biophys. Res. Commun.
262(3):813-8, which is incorporated herein by reference in its entirety. Methods known in the

art such as those described in Marston and Hartley (1990, Meth. Enzymol. 182:264-276) for
dissociating protein aggregates can also be used. ' '

-

: In particular, the isolation process comprises exposing a protein preparation of antigenic
~ cells with ATP, for example, at room temperature for one hour, and/or treating a protein
-preparation of antigenic cells with trifluoroacetic acid (TFA), for example 0.1% TFA. The
| treatment preferably comprises sonicating the protein preparation in 0.1% TFA. In a most

preferred embodiment, a protein preparation is first exposed to ATP, followed by sonication in
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~'to cel

particles. In various enbodi ments, the nethod conprise treating the protein
preparation to ATP, guanidi um hydrochl oride, and/or exp¥sFehguaryiéd¥y ot ei n
preparation to acidic conditions such that antigenic peptides that are
associ at eqyydiisRs ot ei ns such as HSPs and MHC cl ass | aqaldhambecul es in

t he protei nd\%r’eﬁaration can be eluted. Many different aci éds can be used,

i ncludin but. not limted.to, trifluorogacetic acid. ' known in
“the arQ-wggF At Nén‘?‘?é’F%{?&}SB Wﬁé’fﬂl?edgg mf(%ﬁeb vﬁ%ﬂgg%%tt?%g”gsggn%égis, such as
Menor gloiffonProcesstd BRverttiop fdaaidcleBagp by SellulReprotefiniatmauy gedtfil¢ foptiBds3h8, which
is incorporated herein by reference in its entiret I\/Et?(}%ﬁ known in the

art sueenolsndaggenysiyassopiabed with HSPE pergdM it F‘mﬂl%?%(ﬂ@?(?, FH2En 2 y ol
182: 2642 el lyRhdAGulbB BhoHRIBMSERS BiM, calcAtEanibaettacddic | n
parti c’ﬁﬁgl?%rs {:%ebeiug%cﬁitﬁigd n pr ocesﬁé’tl conpri ses Zx&osi %g a protein preparation

of antdchEDTA)dehNsethylehe gfkRlbisRaminrethyl lether) BN, NS Hetraspgtic ead 4EETHDL  one
“hour, and/or treating.a protein epar,at.i an.Qf t i 1 S with
rifi ubetebimeadont sieh S R MO B R o0 i hAEH: 5 e
- pref er aRimhsGAEDS hpAS], E6NDE R/ chitptiRs Dit@inl Pepesniae d e/, Rafablockih TFA. | na
nost referred enbodi nent, a protein preparation is fjrst ed to ATP,
fol l ovxggfnﬂ);ané dpppratei ) ikeg/rl falbaptammed Sogt Ko Warepsie, ’-JB‘%TE‘P%?%SO 2/ 26573
0.1 %'ﬁl:ei% RS E&%ﬁg&&hﬁﬁ&&;&%&%&%&cﬁﬁﬁﬁsgﬁrﬁg%ﬁdpéﬁﬁdw@dheﬂ-ent ion prior

)‘/:gl S an | sol ati on process to prevent or reduce cl %gvage of

cel | ul atigpriopeptidestdfatvariety ofsiese ranging fromtat ted 7 s 10,1 el 2nbdb 28rfdotfef0usi y

associgted. W th HSPs o r F ' ease
P bi Tores hpaezedtined; ARG g R e RRR, S ofpisirl R b bodeRy
et’hy| emegpaninpaton Hepeqehsin tegirghatabbl Ayidr torbdmysitxting weitheFISP or «2M. For

gl ycol bi s(P-am noet hyl ether)N N, N, N-tetraacetjc acjd EGL’%‘)S Il mM (all -
obt ai ne@mplegthe BFRiideS cagtbe recoyired byygeptrifugation hraugh 7 Fi‘e’?@mﬂé/s?ﬁ B tatin 5
g/ m, asonsthiatd hth, or B fevéide ghaé Bromht6 ¢.9 Sfrdctibhagiondin
Pepsta??n%ﬁlgpgb@lrg@n%g?%%%b g /m ,ﬂand Aprr%?gji?% g1lgﬁt m (all

obt ai neBioCad?fl Bivedanalpigecal %ﬁlﬁ@%ﬁ\&? felran Asatepave ﬁlﬂﬁy?temﬁ‘l?éné’gﬂg‘?’des

resul tig, %g{%}%%&?v@g 648 ThPLCHM 3d Al WRUAAN AGGRIg!Pageies and non-

ant i geni variety of sizes ranging fromat least 7, 8, 9, 10,
11, 12pdfidesARat akfendafknoukly presé in atigslic cellsiand thatarelispletell disestly i8m & he end of

t he process, the, pept]jdes are.prefgerabl C r | romthe
pr ot o1 FETErEREASR A PETTBeet oo and By G ieiy VBB poal A of

exanpl gsprilifieoRPAting Geph@s theat ewoyibady Pyseabintaniifongatilomd phptuiey from
menbrane, such as the Centrjprep-3,. byﬂﬁgyl n% Q%der acuym by reverse
phase @ispstadeayingplicymyg meanhganc-derived PrOtias, P PG cqmplex %&Séiﬁlcﬁ? cofzgénal ytiocal
BPLC Poros RH2 colum (Perseptive Biosystens, Canbridge,

J 43 PREPARATION OF HSPs AND o2M
According to the present invention, antigenic peptides derived from antigenic cells are

~ complexed to HSPs and/or «2M. Described herein are exemplary methods that can be used for
isolating and preparing HSPs and 02M for use in the invention.
Heat shock proteins, which are also referred to interchangeably herein as stress proteins,
useful in the practice of the instant invention can be selected from among any cellular protein that
 satisfies the following criteria. Tt is a protein whose intracellular concentration increases whena
cell is exposed to a stressful stimuli, it is capable of binding other proteins or peptides, itis

capable of releasing the bound proteins or peptides in the presence of adenosine triphosphate
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MA), equilibrated wth 0.1 % TFA in water and el ution by acetonltrl | e.
Accordingly, antigenic peptides that are endogenous|y p?QaE@ﬂi%‘arVﬁ Unt i geni c
cells and that are isolated directly froma protein preparation can be
conpl exed WOLHBRZI2and/ or a2M Al ternatively, a nixed popghgkiRes9f

pepti des conprising peptides that are endogenously present 1 n antigenic

cells pr ot ei ns,
can bet o Ldd B i 4R s P Joh g AR PRSPIBRMS I NG o
Accor dcﬂ@lwprﬁmhmmbmanpwpmmm antigeni c peptides derived from
antigenic c e ed.t r, a2M Descrjbed rein are
exerrgl ary rre S ?ﬁ%gf&%%t é’ gge xg?re&\ S’Sé%zﬁ??cﬁg?méﬁﬂﬂ}‘:ﬁh ®'HSPs and
a2M f onamrsmplﬂas stes he\senthdsized bjrieaén Bh@pénsp taieat Mock. WY Edie, Bvemajos 0 I ef erred
to intercha f%ﬁeég[‘%mgestress roteins, .useful in_the practlce of
the i n¥P%RE %4 ér‘i'g‘f debased onuide mplseylanweight af the fanimembest ot ei n t hat
sat i sf Th&e thagsed &b b RESPY (sk@f hént sﬁdckbﬁ)te?ns?r }?brﬁyl%sﬁsbﬁti el l'ular

concentration increases when a cell s exposed to a stressful stimuli, it
i s capHBPEOhere theinugbersmdlecithe apnrorimae mobpoulatiweightiof tiedISPapabl e of

rel easj ] I es _| he. pr.esenc f ,adenosi ne

tri phoigp 3'%%2 i(-gl-tt)gr)uar ?QEW%% (g)?%ﬁmﬁ ﬁ}}g{ﬁ‘if‘?@?ﬁ§ CR¥P) or
under eabietiédincioas dlso benmsdenaﬁdd bd yet moﬂaep]ieat shotk prloai wgfulforlkRdsig a85% honol ogy
with a cel |l ul ar ,protein vi ng t.he opertj es. Thefirst stress
.protelm}émfrt?rﬁsém?sﬁ ?P‘i”ﬂﬂe’fé ‘éa‘ﬁt ﬁE’Qe" Fﬁn@%s SRR R8T X ¢ hei r

nane i Mtli189;79136%. eme:me&ﬁﬁe&mzaﬁt&ﬁb&u@eﬁlmmeﬂnfcﬁﬁ&pﬁmdéwﬁ%& shock. To
rm\% {lrgﬁe maj or.  cl.asses of HSPs have, been identified, based on the
ecu

e%e.saﬁﬁ (estBiPh grofeinlisyiphidpisemerase FRBsHSP] Wsanss el © (Jain btod, SHSPs
(smal | 193834sop BRAKCA, 2160018010, WERED: i 5001 Cr. 1 gﬁﬁ? 1699905635 T3y wher e the.

nunbers refl ect the approxi mate
ki | odainewbes of thesa dohnifiesowert founld eubsaqmntlyHSBe frdioeddi ne&spcam arufiesp btas sfilc

reticulum.r.esiden rot.ei.n cak.reticulin, been identified as yet
anot het" gt a%‘ﬂ%f? %g%@i‘tﬁdf?sﬂ‘ﬁm‘ﬁp?ﬂméﬁ‘qncﬂc aﬁ@%ﬁm‘ Yt eredieise when
conpl ehg@dxih@n@ﬁfdcﬂ@ﬂm fihaghlaepathddens.) (B20V&Eh, WS 1398, ScieRRfh Anlenc@f p. Med.
189: 73%6 %‘ho O her stressggtr otel ns that can be used in the invention

‘inclu 4P 18 Anpy- ey dgpmpol %9’184%001&% BP93, Seienasi 260dP&LI99B de

| SONMEer @&Bink R %1,9.3 a | Cel |
: I4 1109- 1118 Q\%\)anlgb%t al 395;%%—%5%39,1:& liggszéggﬁgwe’wg%yﬂsr%nbers of
these §%Nithd @spquglreeof UhlnhlalsmHmmevdtﬂe;cmhylbﬁmnnd dtidohtemphigdnrte to ot her
stres ] cludln t ed ta, .nutri.ent rlvatlon
net abo} P'C éll% ésrpt% lln%ir)\éio%"fg %“ng‘le ®, thlhes W%’S)?Fﬁl @ the H’?Ff‘&%?ﬁtﬂerﬁ

I nt r acieldntibar pat hogens. (See Wel ch, May 1993, Scientific Aneri can

—

The major HSPs can accumulate to very high levels in stressed cells, but they occur at low
:} to moderate levels in cells that have not been stressed. For example, the highly inducible
mammalian HSP70 is hardly detectable at normal temperatures but becomes one of the most
actively synthesized proteins in the cell upon heat shock (Welch, et al., 1985, J. Cell. Biol.
101:1198-1211). In contrast, HSP90 and HSP60 proteins are abundant at normal temperatures in
- most, but not all, mammalian cells and are further induced by heat (Lai, ef al., 1984, Mol, Cell.

Biol. 4:2802-10; van Bergen en Henegouwen, et al., 1987, Genes Dev. 1:525-3 1).

Heat shock proteins are among the most lﬁghly conserved proteins in existence. For
example, DnaK, the HSP70 from E. coli haé about 50% amino acid sequence identity with

HSP70 proteins from excoriates (Bardwell, et al., 1984, Proc. Natl. Acad. Sci. 81:848-852). The
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56- 64; Young, 1990, Annu. Rev. Inmunol. 8:401-420; Craig, 1993, ilence
260: 1902-1903; Gething, et al., 1992, Nature 355: 33- 45: 2QHebruary ﬁ

, 1988, Annu. Rev. Cenetics 22:631- 677), the disclosures of which are
|ncor por at gel NE[G{,n by reference. It is contenplated thgbyybiaRedstress
proteins belonging to all of these famlies can be used I'n the practice of
the instant invention, The nma Ps .can ac | at e LO M8 h| gh levels
in st r%@é@@@isyﬂﬁa@ehes%whe&)éwﬂw%ww ﬁﬁ%ﬁaﬁieﬁ?evm €% n cell's that

have n t B0 Bisix6:081 £26736D findhil, Ab89; Mol detl] Biok 9:2089ra283)an HSP70
S hargllt_I Q%F?za? 1 éﬂg’tif CEorrlnat t enper af ures but becones one of the. nost

acti velhy-«klytiﬁhﬂﬁa&l%n plsmvaledaﬂiat the FISB60,TSP7Q pehHFRQ fanailige e CcoRPesd okt al,
1985, t
Care abﬁmﬂﬁﬁ‘ﬁﬂ”ﬁﬁﬁ%w o &Qggg 3%%3]51}1|s%dd3n s{&&%ﬁl le, , wmtﬁnisg??aaﬁrgele: 28

and ar @y dchEidentitgl llbﬁﬁ\dhdéyeﬂmﬁmﬁ lexels a&tnoaﬂtercdbgsme;ss Meref@@m is Bi ol .

4: 2802-10; van Bergen en g ﬁe et,al., 1987 Gengis %{ -31)
Heat sMseetRmplatpddhal eé‘te@mﬁ g‘l‘tﬁ ogkpeeteiniop e Ra B IR Kot ha I n

exi st e%ﬁﬁrﬁﬁ&ﬁm ﬁfﬁ%{ﬁg' ﬁmlo ﬁk&va&ilaﬁts HRRAP nivis it feast 88%ito 5586, mbirably53% ani no

aci d .sequehce i dentity w ‘HSP70 pr ot ei ns From ex orl?&%%}% wel |, et
alL, 198475%;mﬁm¢sapneferahba7é% 18d5% @a;neassd s@;tywnthélﬂ 56 %fa?” 06 WD
03/ 015712 PCTI USO 3 (O TeTo B o oY ) kRsSsralsBmuRBow sim larly high
| evel s"é*o 7??‘??%??@“4%?%%’ c%ﬁggr vat I on r?% g%/, ot al.. 1999, ML Cell.
‘Biol. O: 26151 aﬁaﬁ;odﬁnm@hemmmsmmmomm HEP-antigeic peptde pargplpx s |

- addi d hat. i h £adi | |
Bre corstisddo B oG EE KPPy FROn S auPe s FE FOABOMAIH BRI || 5

eﬁ ue ncng 13‘433 3 @.élaaimaﬂbe aﬁpwyag tOpaEy HSPtﬂ&pﬁde&oﬁp%csaaﬁenwhub Khe H%&sm@m y, but
whose expression | evel sare not _altered b¥ str ss Ther éﬁ.gro?
ress prote| n,

cont errﬂieaépmfﬁmﬁ@mtﬂlif‘eﬂné@e}‘?ﬁs HSErpephdseoumples Wﬁ’ i

as used, o §titaien oftHnE ﬁﬂSpepﬁdd; \Ba¢ i ant s
t her eof® av‘forlllr(lﬁlo ‘gerg'{si ug@gz{ﬁgfn-g;ﬁ% rxe era Iﬁ 55% tok75(V g nggt
EMBQL Y3

pr ef er akdny, ezsp/p 1967,35Ramamioh degiwids, zoeelatzn Id amiﬁﬁvas’@maé?%?»
- famlies 0se ex I’eSSI Ie els He@8&poNnse to a
stressfiidl gf}]{“ 5&%@1 refe e?l nqﬁxl,ul ac a@m&&

Wher &1 portion of the
HSP- ant dufiep b&lsﬁﬁé)ﬁﬂoﬂﬁol@ desplitex hle&mbdbw ma;cbetusedie 1q913te| HSRsdront

exenpl a rification ed such as ed 1-
553 aelonang any SRR GYedoresRRle Fyeea T e, SIS ttg?&‘ﬁh. ch
the HSMnd: fcr %Fwﬁ?%ﬁ&&ﬁﬂ&rﬂafﬂogaﬁnﬁﬁﬁmaﬁrwuﬁndﬂs&wﬂde corml exes in the

presence o under acidic conditions, for subsequent in vitro

conpl exi ng to a popul ation of antigenic peptldes See Peng, et al., 1997,

L Immunol . Met hods, ; 204 uh3raliion ARMPORIMEATISR OF #3870 BHPPIBE 12: 3143-
COMPLEXES

U) - The purification of HSP70-peptide complexes has been described previously, see, for

example, Udono et al., 1993, J. Exp. Med. 178:1391-1396. A procedure that may be used,
presented by way of example but not limitation, is described below. .
Tnitially, tumor cells are suspended in 3 volumes of 1X Lysis buffer consisting of 30mM
_ sodium bicarbonate pH 7.5, lmM PMSF. Then, the pelet is sonicated, on ice, until >99% cells
| are lysed as determined by microscopic examination. Asan alternative to sonication, the cells

fnay be lysed by mechanical shearing by homogenizing the cells in a Dounce homo genizer until

>95% cells are lysed.
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3 15 1, which are incorporated berein-by reference in their activities.

Al t hough described for tunor cells, the protocols descr 2®Eebrpay 20Phel ow
may be used to isolate HSPs fromany infected cells, and any eukaryotic
cells, forwexaoptm, tissues, isolated-cells, or i mmrtalpic.}ﬁ]gm%ggr yote cell
lines infected with an intracellul ar pathogen, tunor cell’S or tunor cell

lines. 4.3.4. E@EE@W . P 5| P _HSP70- PEPT C QS The

. purificati oflhe% d: }beggfflﬁ%ée% a(t:(#np Be¥e %E%E’eﬁma&ﬁl\(’g%kgﬁc%e%%bsl y, Ssee,
for exmingdies cellittp debrizt Thb resdifi8supdmatimiiis rebdtifudeat 1868003830 nfinpegcedur e

t hat y be used, presented of exanple but -not limtation, is

b
descr | 6 SRSEIRRRS harvate and (e mined i Clon A Sepbarosnesetiberied Wilphostateos of | X
Lysi g i i : 2 j i . PMSF. Then,
vo! © et RsafiRNPBS) cofhinti AN A BISDWHGARE ol afeiied by FUEE. Thed

the pellet Is sonicated, on Ice, are
by m cmesheuipil sheaxingthe stpepmatantiis dilnted vith am equial eolume oH2X baisibuffer pribetocel | s may

nomogen o CHTR seBianRcThe A SRAT lobs % b 15 o CBp ARt 015712
PCT/ USh22-3Gi0¥3 alldl) THeandigrid tiat falls 0 &dis hatgstbdaind 8iaBRedfot 88 holps (iregit es t o
rermve.unbwd@n cel lé”r‘iilf?%jd ei nd ot her cellular debris. The resulting

super ndPéint 04 wlymesen e ; 3Rt 468 il EDTA, 19aMNaSdy nat ant

har vest FMIGH. 1108 oF iz & Befiled) BOPDAS R SBANIISKBN Ahfkopbs h_phosphat e
buffered saline (PBS) containing §n1\/| Cat{ and 2mM Me. When the cells are

| ysed Wiputese Ehpmrihergsuliingsaupemafant ichacvgsted arktapnlied to advibng @ EPLE column equal

vol une : AVEY! . L@ 12X ] i A arose. The

super niétﬂfe{lr?%?a}%dslx? RM{%\%%%E k]% 7bilt’ g‘gﬂlﬁoﬁ‘{%glwgﬁ%?%@g for 2-3 hours
at/ 4C. 2-Flesapo¢ibanioh| THelatuminds ten tevelpediwitls a banMewst5e0mdNaCligaddieneshdf or 36
hours (t hree, .tines 00 vol unes eagh ti agai nst .10nmV Tri s- Acetate pH’
7.5, .i"rﬁ%‘*ﬁiﬁiﬁ“fﬁmﬁit?dobx R ﬁ‘ﬁ% c faarl%&’ﬂ BleqoPhOIRT j f uggd at
17, 000SDS P ASHY adlcharetdibed BY Bhinhudoblot?@ usifl Ay hfiteprilOMuLHEP70 88toky NY

supernatant is harvested and applied to a Mno FPLC colum equilibrated

i n 20nfhchas fomcdangN2 7E R4y from SiossfieaCl , 0. 1nM EDTA and 15nmM

2-mer capto . {n?g"rrga LS, o / | 500mMM NaCl
gr adi ent afr%mt esgo%%lﬁ 'Fglgl r agitl?eovtr’lls ¥ g’ﬁﬁ%ﬁﬁf@é‘%@%ﬁ&%ﬁ%& gleec yl
sul f at @SStpeatdedompietes pretipibdtatwithophpenisn sulfat GBS cHAGH) withal 5¢%a0%ct eri zed by

1 one RoSid Saliie O 158 ARREEB e Mlhinlirlefiga B berRlibaron 3t ThoB R Wi 1
t he an(SB34S6ivall miir) dddyashedewitoTl%e samtgiuin3eifate. The washed precipitate is then .

solubilized and any residual ammoninm sulfate removed by gel filiration on a Sephadex® G25

columon (Pharmacia). If necessary the HSP70 preparation thus obtained can be repmiﬁed through
the Mono Q FPLC Column as described above.

) . The HSP70-peptide comple:i can be purified to appaient homogeneity using this method.
Typically 1 mg of HSP70-peptide complex can be purified from 1 g of cells/tissue.

An improved method for puriﬁcatioh of HSP70 comprises contacting cellnlar proteins
with ATPora ndnhydrolyzable analog of ATP affixed to a solid substrate, such that HSP70 in
the lysate can bind to the ATP or nonhydrolyzable ATP analog, and eluting the bound HSP70. A
preferred method uses column chromatography with ATP affixed to a solid substratum (e.g.,
'ATP-agarose). The resulting HSP70 preparations are higher in purity and devoid of
contaminating peptides. The HSP70 yields are also increased significantly by about more than 10
fold.
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HSP70- pepti de conpl exes precipitated with ammoni um sul fate; specifically
with a 50% 70% ammonium sul fate cut. The resulting precdQifdbatacy 2806 hen
harvested by centrifugation at 17,000 rpm. (SS34 Sorvall rotor) and washed
with 70% sul fate. The vvashed precipitate is thefuahdbi!ized and
any residua gdmmnr um sul fate rermved by gel filtration or’rusg gﬁgp adexR &5

col um (Phar naci a) I f neces th ar U I ned can be
repurifi ed ALFRAtYHY: Ela'f\‘?éf?B Eﬁ&éﬂg’logﬁﬁ’lg a@’@%%ﬁ‘&%ﬁdng %\?g [T?

HSP70- DaRk hdg fGPﬁfHﬂki@ﬁﬁoﬁ %PHBP7 'fié Eshngleke @ MPRW ST RAAPIGeURIct limitationg t hi s
rrethod Tprc etrde conpl ex can be purified from1 g

of - cel pusificaibmue HSRFD ﬁ@mfmﬁﬁdiel’@éft agamse hupmatpgraRhy sAn BF cAUSAY onpri ses
cont ag%h‘g cellular proteins wth ATP or a nonhydrol yzabl e anal og of ATP
af fix P8%a solid substrate, such that HSP70 in the Iysate can bind to
the ATP or wmethy@fcomy zelsl (s00RRianalloigre bomegetizediin Yypotmidimbisrandtier 0. A

preferred nethaod uses C romat o wi th ATP. af fi solid

subst riateascentgiuged 349, @%@éé&mﬁ% a?‘%@(gh% Wgsap glbe)a&(r%g?ﬁ %ﬁg are

hi gher ,dathsBUbtind. B olRM O Fasted ﬂ&ﬁf@ﬁﬁﬂd’i@ﬂhﬁ@ mmpstdoﬁmm volinaesldEPREOMyi el ds

-are al so 1 ncreased significantl about nore than 1 |.d...26 20
Ry arkjen

Febr uaA¥P2 Bbe YRy (edyiernn fracting?| Wed the totpl 12 frachiens HEoh ogr aphy
with ng AP B to efte used for
Copurifi cg{ér on #%Wg@ﬁ ?%gq{:%rrpl exéefgﬁi'?gsglv\g/pl%ﬁ exa%g?}e but not

i m t ahdmegeneipusing tdsgroceduef HSP70 free of peptide by ATP-agarose

chromat ogr aphy can be carried out as follows: Meth A sarcoma cells (500
m.llion cells) are honogeni zed i-n hypotonic buffer and t he Iysate i's

¢ trifuged at 1 OBREGARANTION ANDRERIFICATIONTHE BSPOPERTIRE i s appl i ed
to an ATP- agarose cooMPLEXES colum is washed in buffer and is eluted
wth 5 colum volunes of 3 nM ATP.  The HSP?O tes fracIrons 2 t hrough
10 of the tbtpafce@!ﬁ thatgan beﬁsdwmrseﬁte%mwwﬁ@l E E&Dé’dh‘inf Bns are

anal yz?%c WAGE. The HSP70.can be purified to appar ent honogenei ty
usi ng 'S procedure 43. 2. PREPARATI ON AND PURI FI CATI ON. OF HSP9Q- PEPTI DE
COVPLEXES Alnjtiatlg catmorecsmt suwpendod indedumesoé 8 Aveis beiferwansisgpe ebd¥Me but not

vol ure B Pty s BT P b st B L, iP-peaaced 11 3

are lysed as determined by microscopic examination. As an alternative to somcatlon, ihe cells

may be lysed by mechanical shearing by homogenizing the cells in 2 Dounce homogenizer until
>95% cells are lysed.
Then the lysate is centrifuged at 1,000g for 10 minutes to remove unbroken cells, nuclei
and other cellular debris. The resulting supematant is recentrifuged at 100,000g for 90 minutes,
7 the supernatant harvested and then mixed with Con A Sepharose equilibrated with PBS
\) containing 2mM Ca® and 2mM Mg, When the cells are lysed by mechanical shearing the
supernatant is diluted with an equal volume of 2X Lysis buffer prior to mixing with Con A
Sepharose. The supematant is then allowed to bind to the Con A Sepharose for 2-3 hours at 4°C.
The rnaterial that fails to bind is harvested and dialyzed for 36 hours (three times, 100 volumes
‘each time) against 10mM Tris-Acetate pH 7.5, 0.1mM EDTA, 10mM NaCl, 1mM PMSF. Then
~ the dialyzate is centrifuged at 17,000 rpm (Sorvall 534 rotor) for 20 minutes. Then the resulting
supematant is harvested and applied to a Mono Q FPLC column equilibrated with lysis buffer.
The proteins are then eluted with a salt gradient of 200mM to 600mM NaCl.
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sodi um bi carbonate pH 7.5, 1mM PMSF. Then, the pellet is sonicated, on ice,
until >99%cells are lysed as determ ned by nicroscopi Z0behmana2f on. As an
alternative to sonication, the cells my be |ysed by nmechani cal shearing

by honobge e cells in a Dounce honogeni zer until p~pRa%neRkl s are
| ysed. Thq’b&wﬁ‘(’-l fgsate |s centrrfuged at 1, 0009 for 10 mcnut es to renove

unbr oken ceIIs nucl el ther The
super nat antmese‘}t%%%ﬁuf’?’-’rﬁﬁ hﬁ?at%e%gg{:‘ gac {oRE L %Jhltg supernat ant
har veshe il @5&{%&1&1&@1 ﬁﬁéhw@mu%bﬁmm%e-}mwo hntﬂrodysml:h\as 863 PBS

and

contal ni'ng

Wien the cells are |ysed rrechanr cal
shear i oﬂgfﬁmmBlmganﬂaﬁﬁﬁ’Po-mgp GP%@WWW%QWP%F%E’@E e%?%’
buf f t fth
o1l ove i msSisa Sl S50 Aol e fspoeplfiat %“%Iﬂ%r?srgrﬂi“cﬁ%?m EP. al

t hat f gdllsgisé@. bind i s harvested and dialyzed for 36 hours (three tinmes, 100
vol unmes each tine) against 10mM Tris-Acetate pH 7.5, 0.1nmM EDTA, 10n1\/|
NaCl, I mM PVMSF. Then the dialyzate is centri fuged at 17,000 rpm ( Sorval |

SS34 rotor) for ﬁ%’mmpnﬁmﬂmmmm 9sPERTIDES har vest ed

and applied to a um equi I rated with lysis buffer. The
proteins ar ggg.; DR fresalell b agbeianmle vaORIMITiRG&NAM NaCl . 27 20
. February 20 %é’}%@'ﬁg)’% 712 P /U802612g57 The eluted fractions are

fracti denanmﬂﬁejp“SDS- PAGE and fractions containing the HSP90- peptide

~conpl exes | [ no ﬁgllnc HeRadnARliaPdy such as
- 333 (Af(nrgyP E‘ft ﬁ%ﬁlﬁ“ﬂ%‘%&gﬁ%ggﬁn‘g@%m eggell;éﬁngan be purified to
“[:épgge 'Bicm%@ié@@@ﬁl@dr:@ﬁ gsh agl hiM[PM%I?amdr&chf sebs allby\pd@awelyllonﬂ@ﬁ mm@gte}u g gf

pepti de compl ex can rifi rom ce

PREPARATS eyl polies ipthen prmg %@}éﬁ%dw ( r@{f‘f#% procedure that -
can be huﬁggernfa%f%ﬁﬁ%fgccgﬁﬂaﬂ@@bfe&ﬁc@K@ﬁ@'oﬁleﬁDﬁES%tdmh&tlyﬁd- is described

bel ow. et of tunors is resuspended in 3 vol unes, of ﬁuff gnsisti ng
of 30mM sodThmysm tseniifiteedatd i0Pg for 1P minutes)to seRPVE hPHE el | s

al | owed,,t o,swel t dﬁqoobmgr@em zed in
a Dounc?eh 58%6' #ze?ﬁ%%%ﬁr%ﬁgﬁ%ﬁ z;l?rf:ﬁeaﬁgé‘:@%hﬁﬁﬁe honogeni zer wi | |
vary acgo%ﬂmeg Tz Qaerepte]blcomplger)andnn pum@timhrﬂﬁmw&@%pq)ﬁspe&?@ﬂfspgbﬁc The

lysate is centrifuged at 1,000g for 10 minutes to renove unbroken cells,
nucl ei SEPFaALher debris. The supernatant fromthis centrifugation step is

then recent kifi@aenad frdf 29 andiam, the supernatant is diluted with equal volume of 2X
| lysis buffer and the supernatant mixed fer 2-3 hours at 4°C with Cont A Sepharose equilibrated
with PBS containing 2mM Ca** and 2mM Mg?". Then, the shury is packed into a column and
washed with 1X lysis buffer until the OD,, drops to baseline. Then, the column is washed with
‘ 1/3 column bed volume of 10% a-methyl mannoside (o-MM) dissolved in PBS containing 2mM
} Ca? and 2mM Mg?*, the column sealed with a piece of parafilm, and incubated at 37°C for 15

minutes. Then the column is cooled to room temperature and the parafilm removed from the

bottom of the column. Five column volumes of the a—l\m buffer are applied to the column and
the eluate analyzed by SDS-PAGE. Typically the resulting material is about 60-95% pure,
however this depends upon the cell type and the tissue-to-lysis buffer ratio used. Then the
samplc is applied to a Mono Q FPLC column (Pharmacia) equilibrated with a buffer containing
5mM sodium phosphate, pH 7. The protems are then eluted from the column w1th a 0-1M NaCl
gradient and the gp96 fraction elutes between 400mM and SSOmM NaCl.
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90 m nutes. The gp96-pepti de conplex can be purified either fromthe

100, 000 pellet or fromthe supernatant. \Wen purified f20dfebrusey 2006
supernatant, the supernatant is diluted with equal volume of 2X |lysis
buffer and the supernatant m xed for 2-3 hours at 4C V\AP;EE ¢BzSephar ose
equi | i br a?@P¥%i"th PBS contai ning 2nM Ce and 2nM Myz+. en, the slurry is

‘packed into a colum and washed with 1X lysjs huffer ntt%g&‘the'GDZeo dr ops
to baseli neheﬁﬂoeadmet,hevwr,mbp@oﬁ@ﬁbﬂwatdﬁm%#lsw%ﬁfﬁﬁl E&VPUNe of 10%

a- met hyl . mapnosi de.. i ' g§§0 EHoBlyRpHME cd dsaOnand 2V
Myt }, %@%ﬁ?%%cogggﬁ%%@ﬁégﬂé}llegg)éh@%daparg‘? Imp@%nd iﬁygﬁ_at ed at .37 C
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par af i
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SDS- P | tpeClsppul ting material is about 60-95% pure, however
this ﬁ’gﬁpg?\f s%"%@h‘!"%’ﬂe celslee'étype and the tissue-to-lysis buffet rati o used.

‘
Then the dathplfiestioptiauelsténe descrbed bysyy of prample a8 SpLiows. (PORRFIIAIARt,)
equilibrated. with fer. .contal pi | hasabasesovpH 7. The

pr ot eirﬁ??%‘i’ggi%é’ﬁ 12?’5@@6’ e?“r’%ﬁﬁaﬁﬁdeﬁ@g%rﬁﬁéﬂ\ﬁféﬁ%ﬂg%ﬂ%M Nadl  gradijent and the
0p96 fiaabiian sk Bsthbaididmof AARkivanl fHE 0T aaapnivp gulfite i gkyyo06 WO

03/015712 PCTI USQ2/ 26573, The prqcedur howewer., y L Ed y two

addi t i Whilg gegilegiEin 6601%‘1”%?88‘1?‘8?@308&111%myco\g%i%ag% gﬁ}“es"tmgﬂiégdns?&@ ently

pr O'dfcﬁorﬁla%& oNtb Y hb&@?f@%a%ﬁsaﬁm@eﬁhﬁm@imeém@%om (Sopali o_n?! step

i nvol ves an ammoni um sul fate precipitation prior t 0 i fication

step a$8B4 roten). Shhepenpianigasulting fp E‘Fﬁ%%@%%g"@B%H%ﬁ ﬁ%/goa‘%ﬂ‘f’?‘iﬁ#% ation

after t Con A purjficati : : eQaf M0 ptrep. I n the
egﬁtg{aﬁ‘glfg%%he a&cﬁ{léno égﬁxggumpélﬁffaﬁ%ﬁﬁﬁ&g e a e

first escri way of exanple as follows, %Bg super nat ant
r esul t {SograliiSspa tdue). 1D, re@Bpsehttiohuthistien is hervepied andsersgind 1 final

concentrati.on 50%. a I u 1Regh &bk @F jtum sul f at e.
The an?ﬁi?ﬁ‘%g(%f‘??‘é’%’l"?S&&%@&@%ﬁ%ﬁh@%%&ggnt Y stni?‘?lrsgénn i Ee s J ution in
‘a_beakgho®ipaf@driall S834 foky) afd the pellaadissolvedine? BSolontaining ar%Ms&% @Re Y8t r om about
% to 12 hours at 4C and the resulting sol uti centt ., 000 rpm

( Sor vaPndissotyzd magsrig} i remgysd gﬂfaﬁ?#&?‘gﬁg‘gg@gﬁi ¥£§1%} r?’?lé%{vﬁgggg fr étgﬁi s renoved,
gr F?g?éhéngf},%%/ﬁl%ﬂ@Q%Mwi%i@é@)\%eﬂﬁ}déé add teployedutecfoliatetidtas beforsf  anmoni um

- su

resul ting p;llttlli&r;dn%?giﬁg&] ;t;!!;{dgg?%g%da‘;i’av? Vggg#én?ﬁ(fgﬁf&%% 5@%? %ﬁrﬁ%gggr ) The
s conferag S 5 Eongb T K sefib dhln Rl 3Rg e Mol R e et i ssol ved
i N PBSphésphaté biffeg, pEYR30em¥idaClty-dialysis, or preferably by buffer exchange on a

Sephadex G25 columm. After buffer exchange, the solution is mixed with DEAE-Sepharose

previously equilibrated with 5mM sodium phosphate buffer, pH 7, 300mM NaCl. The protein
) solution and the beads are mixed gently for 1 hour and poured into a column. Then, the column

is washed with SmM sodium phosphate buffer, pH 7, 300mM NaCl, until the absorbance at

280nm drops to baseline. Then, the bound protein is eluted from the column with five volumes

of 5paM sodium phosphate buffer, pH 7, 700mM NaCl. Protein containing fractions are pooled

and dilated with SmM sodium phosphate buffer, pH 7 in order to lower the salt concentration to

175mM. The resulting material then is applied to the Mono Q FPLC column (Pharmacia)

- eﬁluiﬁbrated with 5mM sodium phosphate buffer, pH 7 and the protein that binds to the Mono Q

FPLC column (Pharmacia) is eluted as described before.
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Undi ssol ved material is renoved by a brief centrifugation at 15,000 rpm
(Sorval | SS34 rotor). Then, the solution is nixed with 2ofebmasegf ose and
t he procedure foll owed as before. In the second opt i onal step, descri bed by
way of ex foll ows, the gp96 containing fractio Ledsfromthe
Con A colﬁﬁg aﬁgﬁﬁooled and t he buffer exchanged for 5n£? dﬂun1 phosphat e

buffer, pH_7, 300nM Nad by dial ysi, or. preferabl uf fer exchange on a
Sephadex GZISIWPWE@APWEY“’HH‘FPB‘F S]‘éljidfﬂﬁ&é‘n I‘Eﬁéfé’s%%/kiﬁ&‘ﬁ“. s mixed with

DEAE- ﬁﬁl@a%noﬂh%ﬁaﬁ%m@ayérhﬁdms &ontl dpliorRids et mepphBaptmt e buf fer,
pH 7, 300mMV e protein solution and the beads are mx 'Fﬁsentlyfor

1 hour pmtmiobdu a@iitmm itds approoiatedalso Theé the benedit efndding cachoffheap

dr ops Vi SeBaf e tigelice of e SR S 1L L1 0G Trom ? ﬁgcsoﬁgmﬁ?g
five vol umewhe®the3pdd ﬁ&dbmmlsdmmﬁmh&eUBODwgpeﬂﬂ, fhe peib0 ivudpeeied iPAot ei n
o R i bR P AL o e
cqui || BRI and O ab HRTBME otk Eﬁ‘?‘?‘g fop o5 fﬁﬁﬁdﬁgﬁéggﬁgf Tt hat

bi nds mo@omfomm@tesmmemmnasm hyee P&m@téﬁ"@alﬁ?n%f‘é ed before.
29 20 1+ / &xdt at ed,
nowevelaet ot BN EH PREhov ] bkt - diayale i Serbip

exper i mmwgfbmemjmatehminaeshmmatﬁmhmestgbaﬂoahgm sl egnesiEm G addedio B ep i nt o

the purification hat the
benef i F“R?ﬁ%ﬂ‘or%veeé%t °B‘Fmp’ﬁ mﬁﬁ? ?’B%Fesg?cgﬁ%y %P'%ed%ﬁ@ieﬁgfi%g%ﬁt e source
of/ t he gl bitd WheholTHe8 bi @k moM¥IRA niehRd JR S fting ghI6apeptide ccnjlat fain theom t he _
100, 000g pellet, the pellet is suspended in 5 volunes of PBS containing

ei t her 1Q®4@@1&:ﬂumm@@t§s>§9%mr’%te or 1% oxtyl gl ucopyranoside (but wi t hout the
My2+ and Ca (¢ e ReAgtRN 1S

centri fuged%lé%gp%gg’ B%%@gﬁg%%b%ﬁu%ﬁ&ﬁé% I%teoggﬁllﬁ*ﬁg super nat ant

di al yzetbcadyae. nAbou&té%@@of@haﬁmewolmomégmﬂsﬁﬁ-ﬂﬁout the Mg2+ and Cat})
to renove the detergent. The dialysate is centrifuged at 100,000g for 90
m nutes, the supernatant harvested, and cal cium and nmagnesi um are added to
the supernatant434, mmmmtonmwmmm;mmmm_r espectivel y. Then

" the sanple is purified by _either the un%dlfl or. the nod flg&I nmet hod for

i sol ati ng gp96- péiphrdenacysts bulin eande, hopght frem soRRSIFIS SREFSTAY RIS S8 above.
The gpQfs lll: ﬂsm%ﬁim& B6E THPurit® o Uil Bifod, thedPIRAFiBE hoh Mg PRitdopl UST Ng
this About 10-20p.g of gp96 can be isolated from1l g

cells/ tcalsbmesed by way of example:
Blood is collected from a subject and is allowed to clot. It is then centrifuged for

30 minutes under 14,000 x g to obtain the serum which is then applied to a gel filtration column
} (Sephacry! S-300R) equilibrated with 0.04M Tris buffer pH 7.6 plus 0.3M NaCl. A 65ml column
is used for about 10ml of serum. Three ml fractions are collected and each fraction is tested for
the presence of aZM by dot blot using an a2M specific antibody. The a2M positive fractions are
pooled and applied to a PD10 column to exchange the buffer to .01M Sodium Phosphate buffer
pH 7.5 with PMSF. The pooled fractions are then applied o 2 Con A columm (10ml) equilbrated
with the phosphate buffer. The column is washed and the protein is eluted with 5%
methylmannose pyranoside. The eluent is passed over a PD10 column to change the buifer to 2
Sodium Acetate buffer (0.05M; pF6.0). A DEAE column is then equilibrated with acetate buffer

and the sample is applied to the DEAE columm. The column is washed and the protein is eluted
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4. 3. 4. PREPARATI ON AND PURI FI CATI ON OF a2M Al pha- 2- macrogl obulin can be
bought from commercial sources or prepared by purifying 20 FéhrearyB0efan

bl ood. To purify a2zM from bl ood, the following non-limting protocol can
be used by way of exanple: Blood is collected froma subj nd is all owed
to clot. %’toqs Y¥Hen centrifuged for 30 ninutes under 1"2{‘],‘"8‘3%2’%573 to obtain
the serumwhich is then applied to a gel filtration colum Sephacryl
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7.5 with PVMSF. The pooled fractions are then applied to a Con A colum

(10n) equil bra&.g.@._MbemWPMSWN@FHEWESHGGmD&EIHShed and the
W

protein is elute thyl mannose pyranosi de. The el uent is passed
over a PD10 colum tT© change the buffer to a Sodium Acetate huffer (0.05M
 pH6.0). A wmcﬂmhmm@tstdfehm@mtmmmneﬁsm@mlcé’évéﬁaalthspb‘@@feé °Tand t he

- sanpl e_i.s |ied.t.o I ' a3hech /20 the protein
is el Lﬁeg%ﬂlg%gﬁﬁs%g%l%eﬂgerqg ® %gtgpﬁﬁgg%y%m%%%%ﬁs%ge %%%.73 with 0.13M sodi um
acet atsequelitsd ahd amfidotids sayutrivesdvhzay ESPh enl (906 hesencTaily axailabledn segBensar i f i ed

to apparent ho ejt i ng, this procedur pum dodecyl

sul fatcgtaﬁmya@f%ﬁ%qﬁaéﬁﬁ ml%feéBPfé‘o ot es % “%%Bc%é%gﬁ%g&%f’ %%QNH%H EXPRESSI ON
OF HEATt-SHEOCkK dRREIE M andiNicalivleRcemt teaietic enjnentieriatatos intdrest beagpessiwant

i-avention, HSPs and a2M can be prepared from cells. that gx&&esi hi gher
l_evel spiberiShssedrinbaseicithalen kftserehed A ideuHy seausnres WIS 878°°S 8bquences and

nucl eogi de. B g 1oE 5 Sud2VFARE AGRA BT AISTY whNR kdnR Hee i N E
sequengé%ﬂ&é%?g:bu%@%gﬁse%ec as %gn%an_i.. Conput er progranms, such_as Entrez,
can besimil@dequentzs bysbernirat sodes albstasisticsn Guehomuciesiide seayensssiof Bonldingequence
and genetic seq dat a_of; ol nt er . i {ﬁg&ggt- Th@se dat abases
can al m%sgij.ﬁ%%c%g? éa'ﬁtﬁl”;h])i/ecge E%ﬁ%ﬁggrﬁ%ﬁ ?%’%/}glrﬁoo s delaﬁee_s of

si M | aAEP peRide YomplekEaIof tibdoyatiaeareis fatjows: dgnandISPI0dlenbakAREHsioand BLAST,

- which rank the simlar_sequenges . b | Nnt.,.S and_stathsti €s. Such
nucl eotPdd24dé e ex2lof Ot 19c; Mgt iAﬁéi' g&g%ﬁ'@&o&‘g%&f Bt lg%%g%be used for
the copp@sit hORssiod 8500 83, ahab & At SRACIAALIGRES 11:T208 1 RnpapbYEle- conpl exes
-of the 1nvention are as follows: hunman HSP70, Genbank Accessk%g
' Genbank Accession No. X15187, Maki ez al., 1990, Proc. Natl. Acad. Sci. US.A 87: -5562;
human BiP: Genbank Accession No. M19645; Ting et al., 1988, DNA 7: 275-286; human
HSP27, Genbank Accession No. M24743; Hickey et al., 1986, Nucleic Acids Res. 14: 4127-45;
mouse HSP70: Genbank Accession No. M35021, Hunt et al., 1990, Gene 87: 199-204; mouse
7 ) gp96: Genbank Accession No. M16370, Srivastava et al., 1987, Proc. Natl. Acad. Sci. U.S.A.
N 85: 3807-3811; and mouse BiP: Genbank Accession No. U16277, Haas et al., 1988, Proc. Natl.
Acad. Sci. U.S.A. 85: 2250-2254. Degenerate sequences encoding HSPs can also be used.
As used herein, the term “a2M” embraces other polypeptide fragments, analogs, and
variants of ©2M having at least 35% to 55%, preferably 55% to 75%, and most preferably 75% to

<

85% amino acid identity with a2M, and is capable of forming a complex with an antigenic

. peptide, which complex is capable of being taken up by an antigen presenting cell and eliciting an
immune response against the antigenic molecule. The ¢2M molecule of the invention can be
purchased commercially or purified from natural sources (Kurecki ez al., 1979, Anal. Biochem.
99:415-420), chemically synthesized, or recbmb_inantly produced. Non-limiting examples of
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- No. -M24743, Hunt et al., 1995, Proc. Natl. Acad. Sci. U S. A, 82:6455-6489;
human ‘HSP90, Genbank Accession No. X15183, Yamazaki et 2 FebrpanyP006Aci ds
Res. 17: 7108; human gp96: ML Genbank Accession No. X15187, Maki et al.,
1990, Proc, tl. Acad. Sci. U S. A 87: 5658-5562; hu e nbank
Accession"KB!‘}%‘i\’/E'Q&s; Ting et al., 1988, DNA 1: 275-28?%@%@#63 P27,
Genbank Accession No. M24743; Hickey et al. E\55986, Nug el.c Aci dage Res. 14:
4127- 482M spanesess figpoen: beaankfanmepeaion of baagM neluepides o fif R A F990  Gene
87: 199z o004 . 2151 A08A855, NANS159Y. 163 ePal, $083) REcaNG. et al .

1087, BIOYS CBHipl: ASESHon SR NGI L ORAY ’3807-3811; and nouse Bi P: Genbank
‘AccessiAcad, Noi. SHDBRFT286Hatdegeteratk sequarBg Bucoping @2 Meanjalso bagged:  Sci . U S A 85:
2250- 2254. Degener at.e seguences encodi r h& s gen As used
herein, the ter mﬁ%ﬁm %‘%@8@“8?%%?0%@%%Fﬁggz@rozgﬁents, “anal ogs, and

~ vari ani&n@fied AMhhaxitie sefuehpéita [Biheitohd &l caprbelobtaiist ynddened inty 8%  and nost
preferably _75%to 85% am no acid identity with a2M and isnﬁ@cgym{a of
f or mi nexpresstompyeesr for Teporalinanh exRyessios Thegypegaon Wﬁf‘tfﬁa%@ﬁ‘b}’%‘% gapabl e of
bei ng taken i8R b . t ivfihoRE kdr rédihbiahCirbietortsr HSPRWAE
respon?Z‘°§§8ﬁﬁ°§$}6?%n%ﬁ%g%s?O?rg ecul e TEe”aZM ol g%ul e of the invention
‘can be g2prdre Aacsikd doderaEt kar@hl v or purified from natural sources (Kurecki et

~al., 1979, Anal._Bi em . 99:415:4 , . C ) :zed:

recombi nant 1y erdﬁglngRPEﬁa}ﬁe?P%éﬁ)é‘xagﬁgﬂ%‘%&% Aréﬂa%%fagggﬁggmg 06 WD
?ﬁ/ 012&3&{’@5@?&?&&” ﬁg&rta&ivﬂh _Ms@,ﬁmhaﬁbna@;‘r) :xle’ng,ﬁ:eldatﬂmol Aar ation of
-the a2M pol ypeptides o e ipvention are 0 : ccessi on
Nos. \icha oo £aneMaads TREFVERISE, 19 dgetoms B AR %5,
2262, 28800 i IPHTRO NMBICAASOBifls SRIQBIRGrAAM A n BiioCald BptingOnce the

nucl-eot’ de sequence encodi ng the HSP or a2M of_ choice r@iqﬁfﬁ%&)' dentifi ed,

t he nudashtriPoes, NegBorkpand Shurrmgni Brefgeainin MolequdasBiology, Aysu and cl oned

into an, ex ion ve ApacIotelayey SSdhQUT whidA §s R¥dp@SEd ON
vect or Q@ﬁ eﬁ;ﬁgﬁs?’ﬂlgr}?sﬁ?cg%guagzelgﬁléﬁto ab g’sqﬁevg)e?ﬁ?gf or p;wopa ati&g% of the HSP
or a2MnheMei Bpsiferdnot infisentitelyh aGlongy dedust fraem gafoniis PN Agmay %PE%IW gulgfecri bed in

~ detail herein. DNA. ey, be obtai ned b | 4. BAR i |
C! oni ngPaIERIINA e g yEcoRig Pl T AP el BN R Mol eC T B

" 1T br argpiy exs istflertb s Waktdvetleastica the HSPObragM pentshowdbsclpmdanteag. , Met hods
i n Enzynol ogy, 1987, vol unme_154, Academ c Press; Sambrook et at 1989,
Mbl ecul suitabd vevton for-proagatiss PAtsZ60hnual, 2nd Edition, Cold Spring Harbor

f’;ﬁisg New Yor k; pAnd.£HE & odRnok ASIA Sarl Bt 1T o Bnolnie@y cDNAstybel -et al .
' - 1polymerase chain reaction (PCR) amplification using primers designed from the known sequence

of a related or homologous HSP or 02M. PCR is used to amplify the desired sequence inDNA
clone or a genomic or cDNA library, prior to selection. PCR can be carried out, e.g., by use of a
\} thermal cycler and Tag poljmlerasé (Gene Amp®). The polymerase chain reaction (PCR) is

commonly used for obtaining genes or gene fragments of interest. For example, a nucleotide
sequence encoding an HSP or ¢2M of any desired length can be generated using PCR. primers
that flank the nucleotide sequence encoding open reading fram. Alternatively, an HSP or 02M

~ gene sequence can be cleaved at appropriate sites with restriction endonuclease(s) if such sites
are available, releasing a fragment of DNA encoding the HSP or a2M gene. If convenient
restriction sites are not available, they may be created in the appropriate positions by site-directed
mutagenesis and/or DNA amplification methods known in the art (see, for example, Shankarappa
et al., 1992, PCR Method Appl. 1: 277-278). The DNA fragment that encodes the HSP or o2M
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G eene Publishing Associates and Wley Interscience, New York, each of
which is incorporated herein by reference in its entire0/hebn@rpaels deri ved
from genom c DNA nay contain regulatory and intron DNA regions in addition
to coding | , clones derived fromcDNA will contai gy ﬁdz}iﬁ xon
sequences.wg\ﬂ%ﬂg@%r the source, the HSP or a2M gene shog?dﬂ e cloned into a

suitable vector for propagation of the gene. In a Er.ef %r ep e%sn]‘lnrogaia{rent, DNA
can beisshgplisciated) and ligafeddo AR SPPERPTRISIAPISSSION PP SRS QB0 IATH Y BEECE '8h (PCR)
anpl i f i ' EI!Ii'xlﬁ\%E&e%ﬁiaﬂl%%dfromthe known sequence of a related
r hon%%ggogggu@%ﬁ%}l%a PCR Is used to anplify the desired _sequence in
DNA  clone or a lgemdlirmptivy enetioRiment, forthg molseplancloningefiap dSF g 02 an be
carried out, e. e of I I :  PRLEBRSEHeCGeENe
(1) o eeonis A o e el R Hendii LDR0 AL TRARRS!

obt ai Nidyfer@ei@foding oRind HSP8 ONEIN areafvailableand son bemrified amblibsled theucl eot i de

sequence encodi ng an HSP or az2M.of .any desjred | ength can gener at ed _
usi ng ﬁ@!’@dﬂ?lﬂﬁéf@e’}tﬁ&]tth?$e§ﬂ'ﬁl%%‘gﬁgﬁ%’6’fwh%s°§e§ﬂ?§% c% ¢6di ng open readi ng
fram 2854 18 el @B B ot DaURNEY7S £SHiaIRE £96: 380; Brmestebamel] at

appropriate sites wth'restriction endonucl-ease&{s I f such, séﬁi}gs .are
avai | aBlogness,dP%s ProvgNail. Acad Feint.SoA. TaBIENc Bhess PN Bagmrgsisyt '@Jé‘i'?i | f

.convenjent, restricti ' . | gyed in the
ppr opPrAYREE SR pEhL MRyl f: 3 ¥ alip bofKR o e dBiiofte Rk By

anpl i f keBictionen®inb aisstion@yumdicompirizon nf fr{sswsat sifeswitiibosglexpecisf asoiBbpa et
al ., 1992, PCR Method Appl. 1: 277-278). The DNA fragnent that encodes the
HSP or te2kaoy 1s¥ngHO MRy y 2006 WO 03/ 015712 PCT/ US02126573 is then '
tsolated, and |iggdRfividib RoRAn@HBHIPIOr 2R RxPHRDNA incheleftmt arecat e bei ng
taken to ensure that the proper translation reaghg%}frarre I S maintained.
in an dmited trathergcallyisymihesising thefgspe saquenep Iteedf from 2 PG Sh HSP or a2M
gene from genom % f RGNELR DESAL arhS16,/RIIA ggnomi ¢

l'i br arﬁyn%hs"f‘ égarsTg(]):frir\Ie of ?%ﬁ%‘g}guencggesglﬁlﬁ%?ng releg%rteeg Ps or a2M are
avai | abbeiAadiehingor theHEP i d2Me genaneh beaiselhted fromirells whigh expresshefi R ffent s in the

genomni ¢ | i hr na e scre d I cg;:}% )Y e TN | to a
| abel e@%@%@gﬁ%ﬁmﬁ}ﬁ% %‘F‘ts‘?i%%‘?s’,\(’%%enc‘gﬂ% : %80; gggﬁgi%tgig%’and
Hognes sychlf B5ose Bis€l6sed MittstreenacizenGaic. DNIA Sibry. 712 an 88ibody to Thedd 3P ONRM r agnent s
. with substantial, honology tao.th ope Wi | ridize, |t | | SO

possi b Iliea"taﬁahlﬂéhﬂfil\?%/"%@%‘ﬁéf tﬁ?dli‘?nélgﬁg ;’Y g’@‘ﬁ’é‘ﬁ Pi.f)l}zaf’%%‘{ ody tiog]ﬁé %§§y°?re'
di gest iq@ﬂé-%)nﬂ%'ﬁginggm&ri son of fragnent sizes with those expected according

to a known restriction map. Alternatives to isolating the HSP (c)énaZM
‘genom ¢ DNA i ncl Other spiecific embodimagnts for the cloning of a nucleotide sequence encoding an

HSP or a2M, are presented as examples but not by way of limitation, as follows: Ina specific

embodiment, nucleotide sequences encoding an HSP or «2M can be identified and obtained by
) hybridization with a probe comprising a nucleotide sequence encoding HSP or o2M under
various conditions of stringency which are well known in the art (including those employed for
cross-species hybridizations).
Any technique for mutagenesis known in the art can be used to modify individual
nucleotides in a DNA sequence, for purpose of making amino acid substitution(s) in the
| expressed peptide sequence, or for creating/deleting restriction sites to facilitate further
" manipulations. Such techniques include but are not limited to, chemical mutagenesis, in vitro

site-directed mutagenesis (Huichinson ef al., 1978, J. Biol. Chem. 253: 6551), oligonucleotide-
directed mutagenesis (Smith, 1985, Ann. Rev. Genet. 19: 423-463; Hill et al., 1987, Methods ‘
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limted to, chemcally synthesizing the gene sequence itself froma known
sequence or synthesizing a cDNA to the nRNA whi ch encod¥sFebmeare20or a2M
For exanple, RNA for CcDNA cloning of the HSP or a2M gene can be isol at ed
fromcel | gyaq¥Nsly£Xpress the ESP or a2M A cDNA librar ener at ed
by net hods %Mown i|3n the art and screened by nethods, s%% S ‘??\%se

At Bt LR TR S A T A

ant i bogled Qe H3Rita m %MW£EPQ©9é'Bl&eﬁ{nQd1ﬁ§8 4a4her), speci fic

enbodi nment s the c ing of a nucleotide sequence encodi ng an HSP or
a2Mm mdﬁpme@@e&mﬁm ¥ denblaustraprted dieopmpcigptidei A seguensingas fol | ows: | n
a specific t t r a2M can be
i dentified and grbéeg? i%eal bg&gieﬁtgbérlﬁlgllegcaagl}ag%&\?ma?iya plrtJ}gieO%ggErr%rﬁ?lgl ng a

nucl eojeced HSPUsaed tcepmcml:b g chifitddo of the pregent @ventioar iSacisa motvili dcidoras bef

stringenc I,ch are known in.the rt |ncIud e ed for
'cross-%“ﬁé%}& B‘F‘iﬂ}ﬁ'ﬁgf‘f"&@f@eﬁ O’EE‘E j TG ITRUITT %i&gﬁce&%%g ‘{jﬁo@% in the
art cagpkg caaﬁgise&l@enepdlrémadea%tnIad&tﬂéculaﬂth@lt@fabuﬁa@meaecag;méﬁ agquence, for
purpose of making am no acid-substitution(s) in the expressed peptide

sequennlé'lﬁcaimﬂf@theéisé’aﬁliq]?gﬁ thedl portinn of myting ksl oAn arofleerlbpdieatai t at e furt her
AN Uil Al ag i B0 426 MY SeBEtelt BRI aﬁvIeP&??u{uﬁ it Y cher cal

mut agenest s, site-di'rected nutagenesi s (Hutchi nson et al., 1978,
J. Bi o994208¢ dem&ﬁ&atesaﬁaﬁ)elenmi offbnER reartiod signali of gpPtedsulindiindbreseerstion ( Smi t h,

* Fabr uaPbPRbBRREs oG e oRariRyd ieesTh B e il SRR o o

?Q\ﬂer | aghog>okidiBirihe IgGHofeilitatdd its ddtéiidn b@@mﬂ an BAes QhalysRGRd itbparifitatimgapr i mer
nmut agenesi s, (Sarkar et al 1990, Bi otechni ques $: 404-407), etc.

Nbdi f | exatfinifechomatogsanhy with theaid efPrefsite st randed di deoxynucl eoti de DNA
sequencing. In certain enbodi ments, a nucleic acid encoding a secretory
formof a non- secreted HSP is used to practlce t he net hods of the present
i nvention. Such a nuéBSilcEXE B¥ Btructed by deleting the coding
sequence f ER retenti o 1.0 aI | DEL codi ng
sequence |}I“°i'p %%Sé’auenc?shem&?n anq@ u? ?le%l% |ta%éﬁe‘#]}q§’ rée<cogn| tion and
purifi e:@t-dsﬁiﬂn odctdr Ifee prifpagativn ahd éprestien Eﬁe@ﬁlﬁm@mmﬁs ﬁnrexpreasiog@oﬂstrud:tn anot her
- enbodi nent nol ecul ar é@g can be added t aturl\a/IJt ecr et ed S or
2o PEPSEAR AR A Bucleie shonse socofingan P REEHABHPGAVER ¢ he ER

1 et ent {an, sk AbrydBAEns AT A8 bﬁbr&é&%n%?ﬁfeﬁsm @M 86841d @ an
‘peptide-conpl exés fromtransfected tunor cells, and the fusion of the
KDEL - degipeapasidte host cell. "Operably-associated” refers to an association in which the regulatory

regions and the HSP or a2M polypeptide sequence to be expressed are joined and positioned in
such a way as to permit transcription, and ultimately, translation of the HSP or o2M sequence. A
) variety of expression vectors may be used for the expression of HSPs or ¢2M, including, but not
limited to, plasmids, cosmids, phage, phagemids, or modified viruses. Examples include
bacteriophages such as lambda derivatives, or plasmids such as pBR322 or pUC plasmid
derivatives or the Bluescript vector (Stratagene). Typically, such expression vectors comprise a
functional origin of replication for propagation of the vector in an appropriate host cell, one or
more restriction endonuclease sites for insertion of the HSP or a2M gene sequence, and one or
more selection markers.
For expression of HSPs or «2M in mammalian host cells, a variety of regulatory regions

can be used, for example, the SV40 early and late promoters, the cytomegalovirus (CMV)
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gp96 with nurine g3 facilitated its detection by ELISA and FACS anal ysis
and its purification by affinity chromatography with tH Edbmasy 2§60t ei n A.
- 4.3.5.1 EXPRESSI ON SYSTEMS Nucl eoti de sequences encodi ng an HSP or a2M

nol ecul e nserted into the expression vector for _propagation and
expr essi ow?\%ﬁseiégnbi nant cells. An expression construc]fq'pmsgglz‘%?ed her ei n,
refers to a nucl eotide sequence encodi ng_an HSP or a2M ogperably associ at ed

with imeedinte easly@romoter anddheReus girerima vipsdopgdemung roeph(BS¥iloRof t he HSP or
a2M no ' {4 . = ' ‘s diefers to
an ass rgﬁgte?'oﬁﬁ?cﬁﬂaﬁgg{??ﬁ%&ﬁ%%a eci)ig1 311 Lﬂra%lén%%g @Bgl%guc?ﬁ%%ﬁljs%& gér& a2fI§/Ifi

pol ypetatthabe assocjuedwith the tsalletporescie gena) moyse inagunaanoino virts ghawdortienid such a

way as to permt transcriptji t ) mat el t r angl.at,i of .the HSP or
Aow o coeBa oAt ncen B BTV 338 b b RS it 80 a3 e

expr eseyias et HOR98D (CanedyRet. 40! 270529 ; Thldr énak, 1909, WisleCell. Biolplag63-ds,

cosm ds, phage, phagem ds, or nodified viruses. Exanples in%léi de

bact er 7p g edicignetol gxprpsaien @htha &1SP\ea 2N a hest offf mayprgaenef B¥&epBR322 or
PUC pl 33t o Sotf kb Kk tidn Eh B eRechRlin 18 Sk Hesslon! veBlbR SRMAL thody/ Pi cal 1y,
such expression‘vectors conprise a ftunctional origin of replication for
pr opagfuundin $F40es, Hepatitis B vinsncyqmumgalpvingt immgwoglobulid genehe or  nore -

CeauentislBRERGR s Ghe PRt ah 1950 APk fpplold o bR lliE o ou

i n manedol 8Os in BietebBuol.d: 887ty of regul atory regions can be used, for
exanple, the Sv40 early and | ate pronoters, the ¢ torrgg%lﬁé)%’jc{)us (CW) 34 20

February 2001 SSSHERGPSPARRET BY %S hitRErut B8 moter, and the
RoUs  SRLERHBN ¥F the! Fectd? MImbRHAN Rk typ6 BERIst ¢ -ihttBhtioé fi®YRfor ididthdCi bl e
pronoters that nmay be useful in manmmalian cells include but are not |imted
t 0 t hobest sromesontee §uchi sehuanpes mavtinalydstbht Beeetdimiteddereplicalisn 888 mar y t unor
virus ticoid ' I A land BREMS D VimhJiRe the P
!t or PUPERTSHY iRbding SERERIRI G ARk Gt DNIC and RRERLS DN " Rec.
49- . 2785 dBantageayd o nusethuttle. vectdi @it cautble repGedteéd anidi madintaib®d inld eastT8Y typFhe
effi'ci'echg ‘?Yil expression of the HSP or a2Min a host cell may be enhanced
by the° Fon of appropriate transcription enhancer elements in the
. expressi Ion Mealifbn, ﬂﬁ&ﬁreﬁé%ﬂﬁw@ﬁmaf conhish ée[hcﬁlldlé(bl rﬁéréét&blehi&ﬂw:'géﬂesfoB virus,

- cytonegal ovi rus, inmmunogl obuiin genes, netallothionein, P-acti see

Bi t t Fefnidallyatolating gridenidyinghest eolls B sminin DNAcencarieg apASP exspter] 90, Curr.
Gp. I nteﬁh%ﬁﬁ?@ﬁ'grodﬁéﬁo%%’fﬁﬁs or M, SR 23 5reon'iR HlaffmdTRN cdls $opreRAEAI N
sequences’ tHat permt mai ntenance and o

A number of selection systems may be used for mammalian cells, including, buf not limited, to

the Herpes simplex virus thymidine kinase (Wigler ez al., 1977, Cell 11: 223), hypoxanthine-
guanine phosphoribosyltransferase (Szybalski and Szybalski, 1962, Proc. Natl. Acad. Sci. U.S.A.
R ) 48: 2026), and adenine phosphoribosyltransferase (Lowy ef al., 1980, Cell 22: 817) genes can be

employed in ¢k, hgprt or aprr cells, respectively. Also, antimetabolite resistance can be used as
the basis of selection for dihydrofolate reductase (df7), which confers resistance to methotrexate
(Wigler et al., 1980, Natl. Acad. Sci. U.S.A. 77: 3567, O'Hare et al., 1981, Proc. Natl. Acad. Sci.
U.S.A. 78: 1527); gpt, which confers resistance to mycophenolic acid (Mulligan and Berg, 1981,
Proc. Natl. Acad. Sci. U.S.A. 78: 2072); neomycin phosphotransferase (neo), which confers
resistance to the aminoglycosic_le G-418 {Colberre-Garapin et al., 1981, J. Mol. Biol. 150: 1); and
hygromycin phosphotransferase (hyg), which confers resistance to hygromycin (Santerre et al.,
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"replication of the vector in nore than one type of host cell, or

I ntegration of the vector into the host chrom)sorre Suc?ﬂgdqmé@‘@ﬁ may

i ncl ude but are not limted to replication origins, autononously
replicatin ences (ARS), centromere DNA, and teI ongl t may al so
be advant é’&fﬁ {o use shuttle vectors that can be repl |C%§BI\¥§% '}r?

mai ntained in at |east two types of host cells.. In add] t he
exprei;SStbﬁ}en@m d#%@th@@dpﬁﬂﬂﬁ@@k@éiﬂbhéswﬂ% 4‘1‘&’}&%‘1 genes for

i ni t| 1JMSO| gllts ﬁ i dentifying host cells that contai n DNA encodi ng an
HSPo %% erm high yield production of HSPs or a'-)M stable
expr essi OnThébMBilbﬁﬂtrmbdlﬁpﬂsmgmhﬁS?r bﬁdlZM-cAdmgnﬂamcgbp%dﬂ}éct i on systens

?%Fgﬁgaggﬁ;?éﬁ%%%lé%%ng%és l Udg{l]lggﬂ m%lt@got ria t@‘f)ﬁtt c%lf f3r823§ he Her pes
P %}{Eﬂ%‘g g H%ﬂh&ﬁm%? QR ISP dr BORMokiphied GFRE Bvroy bathsit Iﬁn’&l&dclonmg
Szybal @3 _

Natl. Acad. Sci. U S. A 48-.2026 a]g'
phos pI(suB,l fonwmplmﬂsﬁ EeignidNq. 581839 The expressign censfrictymay 3 g’é'}u an be
enpl o 0 abolite
i ¥ 185“5 g’r'#(g sitffiE %‘teﬁg bio ﬁﬁﬁ%g@%ﬂg% 8?6 se ectthygénxme Afﬁ@ hodt G4l 2. !

resis e use Ion for dihydrofol ate
' educ tvast®ntdldtons recovibigitiono bf thissnstawss, stmnamebessmtomﬂ%teﬁpfeﬁﬂﬂgl er et al.,

1980, Natl. Acad. SCI U S A 3567; OVi tl
Acad. VERPE comprignga replic S&’gﬂbh é’m@ﬁc’l’&ﬁ‘fﬁb&s‘t s%g eg)éag&nya%phenol ic

acid Q%é&ﬂ@ﬁs@@paﬁ@&%lwﬁﬁ%—meh&t‘é&}s Natl. Acad. Soi. U.S A 78 2072);
neonyci’n phosphotransferase (neo whi ch cgonfers resi stanﬁe.éggﬁc%g
150: 1)

am nogl y c 0 Eiphesspulp8sifuCts|coRipiniEs a‘bHﬁP@f“WCOd‘E@%eﬂ“en\?%%

cin ;r%rgﬁgﬁ g‘},ﬂﬁﬁ 1ﬁél§d1ﬁ Bitsbance to
hygror’féglﬂﬁ% e%}.?%@%%ﬁg?&% Fe %Jsar%glggﬁ 03/01§712
PCT/ umﬂeae&aaaaﬁa@nospﬁmmea@ted traFsfection Wigla et el 19H, EeldlidZ3 €32k uch as but
Snot | 1 mted t The expression
const MPeEORGFEH P@ﬁa @“sg%g%aﬁ%fﬁé?ﬁéﬁ%td' h?g}ég‘égnﬁgggogggqﬁ)y associ at ed
Wit h reggubadrtion (WRATTRNE., 3987, e dNAtE @lchd/ ScilB4:@ddd)eshd mitmigegionpr i at e host
“cells for ' expression and gq)oductlon of the HSP or a2M conpl exes of the

i nvent(Cappeghit Celli22:1#89-48Poni ng (see, for exanple, U.S. Patent No.

5, 580, 859) .5, } & AR USRS R QBB VG S dBRbA] 1Rfeif 9BY Bd synflbidvedsaquences t hat
facilitate integratiom of the codin

g@se guence into_the ,gl%gégﬁ of the host
cel |, assay:ﬂ:gled fmmknmvabTécm@len@é byrtschriaveswellknown isthe a1kt 9 s “not
- hecessary e Néh %ﬁ’? %ﬁé) ' %t!uﬂz@a@d MLt HonfeN .Ori gi n
suit ab"F%l d&ﬁ%"(ﬁ%‘ %egé Nos eséf%ln‘imgt??i&glﬁ r’%npr opagafyg and express the
HSP Orve‘éioi’d\énﬁlhbﬁ%ﬂmwbetdwmdsbmfciaﬂly Bopdinssagexawples of useful vestt ai ni ng
¢! OnGdarg| c?elz;cgbrnedalg L\&Apggrgdllxng of Cinlrent Proiocols ﬁglec&arrﬁl%(g:}%q%& ed. Ausubel et al.,

Greene Publish. Assoc. & Wiley Interscience, which is incorporated herein by reference; and the
. \) catalogs of commercial suppliers such as Clontech Laboratories, Stratagene Inc., and Invitrogen,

Inc.

Altemaﬁirely, number of viral-based expression systems may also be utilized with
mammalian cells for recombinant expression of HSPs or a2M. Vectors using DNA virus
backbones have been derived from simian virus 40 (SV40) (Hamer et al., 1979, Celt 17: 725),
adenovirus (Van Doren et al., 1984, Mol. Cell Biol. 4: 1653), adeno-associated virus
MoLauthn et al., 1988, J. Virol. 62: 1963), and bovine papillomas virus (Zinn et al., 1982,
Proc. Natl. Acad. Sci. 79: 4897). In cases where an adenovirus is used as an expression vector,

the donor DNA sequence may be ligated to an adenovirus transcription/translation control region,
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into the manmal i an host cell by a variety of techniques known in the art,
including but not limted to cal ci um phosphate nedi at ed2Q Fehmsdrg209@n
(Wgler et al., 1977, Cell 11: 223-232), |iposone-nedi ated transfection
(Schaef er W® i1zt al, 1982, Science 215: 166-168), HFHPYHSati on
(Wl ff et aL, 1997, Proc. Natl. Acad. Sci. 84: 3344), and m croinjection

- (Cappeghi the 188 Rom6Rt inddRipardiZ9ead&iBpquedery Wiis dhiveeris! gond may derbeanssrted sy on
vectors described herein maybe synthesi.zed a?lg .as]she.,:lrrltl%)l11 e&gaqu Qn DNA
s equentiie sdengviris gRRATeR s T OTEm By reFarRipghon, fseRigR I & IORCeaIY B eg! ons and

enhancer elenent s ca M 3Tk REMt Bfa refdnimkt vike it Radableahd and
synt he F’g{ral%%e eﬂ?’ 6??#?‘23%{%%\1 | 1y.

host cells may be obtai nedagf? cig

Non- | i sdptiblegf epmegihgletarblopssipuiducte bt infested hpsds (Gess 681 bag %‘S@HS % 5 of
Current Protocols_i.n u gy ogy, 1988, ed. Ausubel et al., Geene
Publ i shioc-Adl,goa SWPWF%??%&%?&, whi ch is incorporated herein by
ref erence; mfshelpapillomatialsqBBVpéandufaorenany higheusprlivetes nshidie sunandech
. Laboratories, Stratagene Inc., .an itr (oY tively, nunber

of vi r BNAFgBRlcgtes RpALPEOBK: gﬂ?‘@’ﬁ’s&ﬁh&ﬁy?ﬁ&gg&vﬁtbﬁ% icﬁ\%}&%ﬁ?ﬁ mamal i an
cells Ie%mv};];ﬁgﬁ | A Bles PN RS 13 a0étaBtiS Rl idopp 220-300eopiesielilisi ng DNA Vi rus

backbones have~been derived from siman virus 40 &SV4%% I—lamerer@t8 al .,
1979, dtachrbifiosonRs Flements irounmaliancgs, Tygically, deseyeciors ot agggmentel |~ pi |

4: 165 - 8550C| 64 Srandsdfnl: he)eh prdtnoter WiBSbrodd hoé&rol . 62:
1963),%Nﬁ%%ﬁ&%&éﬂ%ﬁgg"aéﬁ%us %% n!n e daatL)f ?L983,ef Pr o‘(':I. Nat|. Acad.
Sci . 3Bingd @Pblyadenflaiasegnalbplice signala denlovtabla matker, gad tpoiseniasy Bapidssi on
vector, the donor seqguence naybe. |1 gat e : FYe YT \AN AP TES
£ r ans c FIgEICEHInEalRY) Y%F?gg"o Pf?ﬂ%%i%cg’%‘%,gg%ﬁ}%’g’ﬂg&?’ uary \260%6 WO 031015712
PC [ USQR2 12858 & tacterid, R dxpleSsidll geB®icastran i ttansfpaied intosultwedimpmebitrence.  Thi s
chimeric gene may then be Inserted in, the adenqvi r.gﬁg%?er&%r%{g%fli nvitro or
|

in vi voelisefooetsimple, by the teohnignes; of felepm phasphate CORIRERL olt he viral
o . . . ( st
GENOIE ¢f omdke 5‘3%5%%%8%?1% O mErabestd thansfofifed ghehdiyg, S aoioMARontiantsds t hat i s

vi abl e expressing heterol ogous products in, inf e%t ed hosts
(see, @dfeved bpgafankmGhatdelecbbig markepisuch astigtifmoleng 41 Bggsistapges FRT g1

3655-3659) .. Bavi ne papillo i BR (ﬁ&@lﬁs’]ﬁﬁpﬁem yeherspyer t ebrat es,
i ncl udieﬁ’ﬁ“%@PVanﬁt"F‘i@‘i‘ﬁﬁ%ﬁﬁé@gﬁas an epi'sone. AeJrElBJrrber of shuttle
‘vect or g 292 NE Eap g dinfraunol. 1 &x9FrtilnGh¢ ergld nHumspGens JherapX®iidZh- exi'st as

T eh oy e e NG5Sk o A ST el 1
(the entir e ,qenomR Othedabdl i SRBRSAEH ey BeBEIEE, }.¢., Mapketieoelei983,t h a br oad
host Proc. Natl. Acad. Sci. U.S.A. 79: 7415-7419; Mackett ez al., 1984, J. Virol. 49: 857-864; Panicali

et al., 1982, Proc. Natl. Acad. Sci. 1U.S.A. 79: 4927-4931) In cases where a human host celi is
, used, vectors based on the Epstein-Barr virus (EBV) origin (OriP) and EBV muclear antigen 1
) (EBNA-1; a trans-acting replication factor) may be used. Such vectors can be used with a broad

range of human host cells, e.g., EBO-pCD (Spickofsky et al., 1990, DNA Prot. Eng. Tech. 2: 14-

18), pDR2 and ADR?2 (available from Clontech Laboratories).

Recombinant HSP or 02M expression can also be achieved by a retrovirus-based

expression.system. Tn contrast to transfection, retroviruses can efficiently infect and transfer

genes to a wide range of cell types including, for example, primary hematopoietic cells. In

retroviruses such as Moloney murine leukemia virus, most of the viral gene sequences can be

removed and replaced with an HSP or a2M coding sequence, while the missing vi;al functions
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range, a polyadenylation signal, splice signals, a selectable marker, and
"poi sonl ess" plasmd sequences that allow the vector to2bBehpeapddlfed in
E. coli. Followi ng construction and anplification in bacteria; the

expr essi oWV BHYSddnstruct is transfected into cul tured REFHE HRSRR6T cel | s,
for exanple, by the techniques of cal ci um phosphate copreci gl tation or

el ect r@mfeatlppmdmm mm:tmgefmm&@onhnarmmdwemmelg@ 2 transforned

phenot ype, selectio ra sforgﬁlﬁ;ts IS %m eved by use of a dom nant
sel ect @ANpulaied Pyfhe ‘Ei‘é‘ho velpRaYSH 18 VAN P EATEEY esi stance. For  exanpl e,

BPV Vect or Sggllends; aemaa&@agﬂm dhigYeriitnal fpeat (LTRX pB'dIR, iSPs or
a2M (Kar asuyanm; et ‘al. . | mmunol 97- 104, d}(ﬁl&i{? man CGene

Ther apm&ag:@ﬁgnaga)bamaé hngiawfméﬁam @fi&ﬁglﬁ“é@cl"e’&aqkﬁt 'W?‘@@%jange of:
cel | %’@es Lo uﬁsﬁg@?%%%ﬂ %Sﬁc%vg{& flvleEf MBS 1148, shd 3 hERMAGEIERI 2 7. OK

pr onot see et al 2, Proc. Natl. Acad.
Sci . Lh-&sén ﬂoaﬁomss mmpmmtakamscebesame clag@HNA) | Thsfsr BIR ca:vpn%sar 864;

Pani cal i et al Pr Aca 1) In
cases MREIoEr H‘i’?ﬁ%lb'ﬁ 8tth”8‘g?dlt°f’% LFB‘ &ar% sg%%né grg% the é’é’é%gu n Barr
Virus LBk sRE isHihe rddri Rhclasulie Eaiﬁem lo€thesedITR dhements ar¢ EElnawn ia the
trans-acting replication factor) may he used. Suc vect%?ﬁslé e% .used with

a br oaart Adwtseolegous,promaten as velbas puttiple dgg seleplion maskersay. ‘é 1990,
DINA Pr 5%%10;&%&& 4o Fackate l_é)eenoﬂ%fé’d?é& RiBec VR & af /1990 @r@t ech
I’ | eco

Labora I nant P or a2M expression can al sq he. achi %ved by a

r et r ovNadleichasdRes. andMeles Riol. 38 91 35; Margeestart eft.. 1990 Nugleis ScidReS:

ret rov ficie y a e BRuR de range of

cal | Y TR Bl oo VLS DL IR o P08, BRUBN &

ret rOV2911§@§ Salidhs asl (ailz yl%ﬂiﬂmnaﬂﬁeﬂedﬂmwpwi r138-14hpod Geessmpeand; r al  gene
brg

sequences can be_ renpved_ and replac n HSP or a 2M codi hg sequence,
whi | e Nﬁbom%?riawpﬁwmr%{l?%‘?@ e‘z%vﬁé’g ‘ﬁary 2006 WD 03/ 015712

PCT/ US02/ 268 2he5hifiie S8R Ridy 86l okirbd @i st oBditions DO Riporatiref ect i on by a
retroviral vector can al so mani pul at edw%/ t he choj ce oﬂ%envel ope used

for v eutoubatmacblnmgmmgal dﬁtheaodmpﬁdea coppogitipn atiyelyicgHs mah fise a 5
| ong termnal eat e i al
: 9 er nglbc}ltilo r%&nl‘gatﬁé nutfit e 2 A%IT lrcr:igir%%ii&giu@ﬁeﬁk ghatell iA vﬂﬂﬁzﬁ

ori gi n"8 a se The ND-associ at ed
ant i geMsSP 1pe|mog€lﬁuﬂ)j>\léxpr$sﬂmﬂ‘émdlﬁdi ¢ulfire cantbmmstand)meﬁémbﬁuﬁﬂéo ephagceR and 3'

LTR h, t hat t f the &' th
c1 oneaPction s HP poprie e R s prgnarer PRk ARy WL EBREMAR 11,

an LTR (ﬁﬁﬁsﬁs%at pfhoR ihABIEHSP ekfiredsiegl on and a priner binding site, in
t hat or Nucl eotlde sequences of these LTR el errents are wel.l known in

the art. AM&@&WBW Bpolygenides of e inypofioningy b 9T S¥ &t i on
LR %mng&/prg{eﬁlg t&jﬁcﬂiﬁfél H:g)%gry'aﬂd purification from the cells in which they are expressed.

: For example, an HSP or a2M polypeptide may contain a signal sequence leader peptide to direct
\) its translocahon across the ER. membrane for secretion into culture mediwm. Further, an HSP or

02M polypeptide may contain an affinity label, such as a affinity label, fused to any portion of the
" HSP or i2M polypeptide not involved in binding antigenic peptide, such as for example, the
carboxyl terminal. The affinity label can be used to facilitate purification of the protein, by
binding to an affinity partner molecule.
Various methods for production of such fusion proteins are well known in the art. The
manipulations which result in their production can occur at the gene or protein level, preferably at

the gene level. For cxample, the cloned coding region of an HSP or 02M polypeptide may be
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the expression vector to facilitate selection of infected cells ésee
- McLauchlin et at., 1990, Prog. Nucleic Acid Res. and MA0debreirni0063s:
91-135; Morgenstern et al., 1990, Nucleic Acid Res. 18: 3587-3596;

- Choul i ka SYOB8¥015713996, J. Virol 70: 1792-1798; Boesen efCHYS02265dh

Bi ot herapy 6: 291-302; Sal nons and Gunzberg, 1993, Human CGene Therapy 4:
129- 14opdifisdbfinsT ianemasreciiitismnDNAIAGhodgkmbwn Dheart (Sambroskei s and Devel .
3: 110-114). The reconbjpant cells ure

condi 11 8HsMotersiar g baborirs eI o B SR SRk a GO
Coﬁposé;é]ﬁr%{iﬁaﬂﬁlr,t 1EP ok Auubel bl Sn OBt sRCuindnitiotocodsimMalenutiict i ons _
enul at 1'’ng e nutritional and physiological require ni}?{ﬂﬁ;’ a cel] in which
the Hdieligy, GraduRiblisiihyAsegirtesadVileydaterseigeeee NFY JPE e F P8 %hd nedi a
may be_,us enhance. . ' f - b Lérxsisatioh Mereafanpl e,
reconb#ﬂ’gﬁge%g?wg%‘@ Slggg{rggév{\lnﬁ%n ﬁdeﬁﬁﬁﬁ%ﬁgﬁiﬁ?promte I nduci bl e HSP
expr es s @itroddledlon cémbinat togtive ut 4 fmahnetledSie srghsnse pacodiag apHSP keo?Myent i on may
be expressed as fusion proteins to facilitate recovery and purification
from t RIYR®MIS i n which they are expressed. For exanple, an HSP or a2M

pol ypept i de[uWo&%ﬁﬁhﬁmﬁts%ﬂE%mﬁcﬁﬁU&ﬂﬁﬁsiﬂl@ﬂdHﬁP PV golybeptide megbe its

. translocation across the ER menbrane for secretion into culture di um

Fur t hemadewsitg3Ecambinany NNAJPsBiapes: JZor fE3Mple HTEGOmPRntEcpe FePdng aHPY such as
a affinity,label...f 1 . pRkypepti de not
i nvol ng%p%%%hg%%éﬁg?%oglﬂkgg #g&%%ﬁ%O%?%SWI e, the _carboxyl
t er m nadoperkealingf fanm ingo d webiet contanikmsthe sgtience of apcaffinitydalel sueh thatdbg 53 of t he
pr.otein, bi ndi.ng to an_ affini D Cllles - ' icHBlbods for
Pobcuc bt b p e’ B sPrsion Poanspide afR0 shfin Bl Uiy (3l Dol el

Mani pub@tecOaszedbly efecifRHitding parthdisi maybeaded for affingppurdicetion ofthetlhe ¢gene or
protein level, preferably at the gene |level. For exanple, the cloned
codi nge?Mgiobmertidean HSP or a2M pol ypepti de maybe 38 20 February 2006 WO
03/ 015712 PETIVS02L P GrfodihB infd EniBMalRK fided BUNRhBMStcifian W ibe amboNA

met hods known “in the art (Sanbrook et al., 1990, Ml ecu]ar C oni ng, A
Labor atamjnaMFHER or d2M.cThe, precise ditesswhich thexfupign 1s,mads it corboxhfeprunady i g
Har bor, New York, Ausybel 9 ; A ent Protocols in
Mbl ecuP&?cnt%%{bﬁgﬁﬁwgg%%ﬁbﬁgﬁ sﬁ%&%@%@%’é‘%ﬁe%%“WI eg*nl nt er sci ence,
New York). Mivaétylof binaplabeieitownfin theattmeayfbe Msasvwinely 25 buicigs Bmied fonthe

substitutions, deletions,.insert.ions, or a | |9 Eﬁﬁfqr are
i nt r oddEEneglo ?‘?‘?&”Ht’i"@(’%ﬁ’mﬁws eﬁeﬂeﬂ%ﬁrﬁsﬁ C@ﬁ%g?ghé%%gnce encodi ng an
- HSPor cﬁi?oMatogﬂ HPeREIAG: PlfockR ik MfeclAimidiogRnlal, 2, Bashwsebgd entle Grene onpr i si ng

the HSP or a ol ypepti de maybe .
Publish. AssocF:). & %\Pﬂe@ Intersciencgl), glutathione S-transferase (GST; Smith, 1993, Methods

Mol. Cell Bio. 4:220-229), the E. coli maltose binding protein (Guan et al., 1987, Gene 6?:21-

) 30), and various cellulose binding domains (U.S. Patent Nos. 5,496,934; 5,202,247, 5,137,819;

)} Tomfne et al., 1994, Protein Eng, 7:1 17-123), etc. Other affinity labels may impart fluorescent
properties to an HSP or 02M polypeptide, e.g., portions of green fluorescent protein and the like.
Other possible affinity labels are short amino acid sequernices to which monoclonal antibodies are
available, such as but not limited to the following well known examples, the FLAG epitope, the
myc cpitope at amino acids 408-439, the influenza virus hemagglutinin (HA) epitope. Other
affinity labels are recognized by specific binding partners and thus facilitate isolation by affinity

| binding to the binding partner which can be immobilized onto a solid support. Some affinity

labels may afford the HSP or ¢2M polypeptide novel structural properties, such as the ability to
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made usi ng reconbi nant DNA techni ques. For exanple, a reconbi nant é;ene
encodi ng an HSP or a2M pol ypepti de nay be constfucted b30Febrpaspdedthg an
HSP or a2M gene fragnment in the proper reading frane into or
cont ai ni ng*¢ W& d{uence of an affinity |abel, such thatp(h{‘é&’ll—é%% or a2M
pol ypeptide is expressed as a peptide-tagged fusion protein. Affinity

| abel sformivtiimerayDinkeizatbmadg i BSH oby2M pelypéntide withaibawndneptididnay In¢fg3se he used

f ffinity. ificati h P 1 Qe f d

oo D of pfgactiop SamegT s F e poRlpen e b 8, MR o cobil & BB BT e

car boxyliged fredEhidabn. OfhekiSRfiaiy BEM ard hnally Gaived fromtpeoteins thiai rolmallyexisisi on i s

made in ghe carboxyl termnal is _not Cri“i?i’a al ., T%?Jlgéo i mal §i 3%88? n be

det er nastethopylymenst iAfnitydphels sieintsdhs Girace Praguys FPRRE £ ADEY S known

0 LR MICHDRoAIBM, SUasRTer bul. 190, ) Wbl 14934358, drpordoagbDbul | n
yhi st

const ant™ regi ons, I ne sequence (Petty, 1996, Metal-chel ate
af f i ni thy immbnogbobhitig nefreyle coniaiging sibss forpn disuifide hepdscionidleadiio hsgy . vol

2, Ed. _Ausubel. et.al., G eene Publi.sh. ' | BRBE)

G ut ai FBHPRS mlRRE; ASe B oy 5 aling ki happhehids A6S

- 41 220- 229)0 olithis tHe-coBB kegfohl dr@saibbicntémignal affisitynlakeBy sncinding it not ig@ed  Gene
67:21- 30), and various cell ulose bjndi ng %:I(g I NS ggs Paﬁag%mg)s. :

5, 496, BRBNAsclamne, DINA amplification, gud sypibetifmethpds, Some p§iis affigiy tapels and, -

T 117 de s 61 Geir Bbilon 3hd inlufich ARl IEB uberRNy. | uor escent  proper i es
to an or a T@fpo‘ ypeptide, e.g., portions of green fluorescent protein
and the | i k&prefétedaffinitydatichis @ nai-varrsbleyportionof theipguapglphulin molpsulse ¢
sequenges to whi ch .nonocl onal ti ' VG Sdiedin 88thHUt  not
Lihite ml‘aat“ﬁrﬁ\év&??fr‘fl%%&f’ﬁ%ﬁ ?tl%ﬂgv\fng& g&%@ﬁé@ﬁ%ﬁggfgpi tope, the nyc
epi t OpgordtanfreEit® o bk idEnuhoBokd heivyehainf Fusions aredisousadeassing the gatbprA ( HA)
epitope. Other affinity labels are recogni zeo ecifi gl partners
and t htgsminge pfithe Be _BOIF%?%{"L?"BW?O‘&?% %iafggo%ﬂﬁaéaf R é%%'iﬂ ?g?’ntgg part ner
whi ch o?&gg%mr'%ﬁﬁﬂajﬁnmt@lﬁﬁmudo SN HasedSORtydiel miy be obitaiteel s MRy
afford e or a2M pol ypepti de novel structural 8&@{; t S’F’ such as the
abi | i t yrotndeg@d, 20-Fehrdmblypeoizs. 185, 1e) onlghh duiprgierahly %9% B0 mul timers.
Dinerization of 2 AN, RRIpPaR L ebtide iDREnhdedBPinvle udeori NCr ease
avi dit?/m%?mlmrﬁuenro c‘f’ﬁglﬁlsggéﬁdmeenﬂ%he HStlgbgfpa pollypeptide_and its 5artner

i Nt he he@aiss Manf DN tncgding prmsaagichuliohight Prikssuy elfaft qanptpntregine & HOFMsual | v
derived frq r ins t or nal Xi I : b ty | abel s
Guch. ser iRl PR RS ohy B el DdARTRRA, Hiteemioh, Loa0, L) TaDR
168: _1996:22?10@1ﬁ; Qau@}?81.,|(1bg@,lm§&chahifny,31|991702471q; Dolbye! o}, 49303 Bepc I8 a)., ﬁr |
portions o t he i mmunogl obul i n ol ec cqnt ai. ni Sjt ) chain
di sul f iAded.iSoihHsS-Ae FUIE2T-603; Rise el iﬂgﬁrﬁfaﬁﬁ‘g’ﬁfﬁaﬁgﬁ Pﬁ:@s{;%%&% * be
appr eCiggh &g Pyr 1685 Nablsl, 2898¢-88: it MbirisoN ., 1984) 465 ReauTukigmol, 2:239-

l 256. Becanse many immunological reagents and labeling systems are available for the detection

quantified by a variety of immunological techniques known in the art, such as the use of enzyme-
tinked immunosorbent assay (ELISA), immunoprecipitation, fluorescence activated cell sorting
(FACS), etc. Similarly, if the affinity label is an epitope with readily available antibodies, such
reagents can be used with the techniques mentioned above to detect, quantitate, and isolate the
HSP or «2M polypeptide containing the affinity label. In many instances, there is no need to
develop specific antibodies to the HSP or «2M polypeptide.
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used to obtain the codi ng region of the above-nentioned affinity Iabel S,
including but not linmted to, DNA cloning, DNA anplific2QFenyaryzg06
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| #%2-, w@[ﬂ%gﬁ? \and AR seauaﬁ&— P%B@:anﬁmma hemmm;us @bnmdmg? cal
reage s and 1abelin

systens are avail a r .t he ﬁci ‘{eé
i i urleadeopegitida s suitdbe fioFsedn 2 ¥HA P aﬁée y RIS % { can readily
be detected an ahanqceﬁ%]%]l fbe%gtafﬁ}éd FroMfthé QtM-@lfeglbﬂ apmeh@ggmnﬂneglbmlmues known

Ly t he™S&rR Y e use enzyme- |inked i nmunosorben ssay (ELI SA),
i rrrrunqgubggbmﬁfsmm et bl UOBEIram Datl abeadySe I8-5863- ﬁs%r?ﬁeﬁ& i etc.

Simlarl f th ff t ]fsqgé |
aln':nl b%ﬂ%@c%%éﬁggeg%%gﬁ g @ﬂ&%@?}ggﬁm élﬁ){ﬁ Itgg c%n queh!édéngirf?f aon’ral)gdeabove

o de]E fiblicd B/ ﬁéahakequeﬁ&goftaeka;ba pidisins GifA Gotefivr pb 1998¢vdBiotont ai ni ng
the a

nity label, In many instances, there vel op
speci f Sendri4i256@58s Pho At(Qka piggh. $7825B1oc I3, 68?5]][ Sﬂgﬁ 728538) ?ﬁary 2006 WO
gﬁ/ %5 Jlﬁmg% gs%%gglt%?egl éqgéglghqqloaqlly) M&Ed @ﬂpEMmﬁth@t,a fusi on of

t he CH2. and | of human
i MUNO gY8sH BrdcrNE. Achdy ssnvsgﬁ SBB%éhl]é{ &&tha%é%l‘m‘ﬂi e%ﬁ%af ﬁ‘f};es 442-49) .

Thi s hi_nge ont ai ns. t ICHBmar6%: msm |y
i nvol v%@rﬁ@%ggé d@t%SWﬁPﬁQJgﬁ?l%ﬁlﬁ %dg?)eeé%;sa? Iglgﬁggmfwn ctglhe I g g juI e.
Since poiVhe Sfaphi16eopds dieneprotehy & (Abghinsepa dbﬂ%&@%‘@ﬁﬁ%% Wﬁ ion as a

tag, one or nore of these cysteipe residu i tituted
by ano?$0). andithrB. aubriis prdoshiganase o’ & 4R fﬁg&"%}ﬁ }VB&B}L 8{‘3%2’873%??};% | eader

sequengaf .k DAl &d%%he%%%lgﬁﬂ@e@ﬁnﬁ@daémewhﬂ ap90, MadrGers Genat i on of ESP

221:466-74; Kaiser ef al, 1987, Science, 235:312-317).
) DNA sequences encoding a desired affinity label or leader peptide, which may be readily

obtained from libraries, produced syuthetlcally, or may be available from commercial suppliers,

" are snitable for the practice of this invention. Such methods are well known in the art.

4.4. COMPLEXING PROTEINS AND PEPTIDES TO HSP AND 02M
Described herein are exemplary methods for complexing in vitro the HSP or «2M with 2

population of proteins and/or peptides which have been prepared from antigenic cells, a cellular
fraction thereof, or viral particles. The population of proteins and/or peptides are from a protein
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- to, the

or a2M pol ypeptide from bacterial and mammalian cells (von Hei)ne, 1985, J.
Mol . Biol. 184:99- 105). Leader peptides are seleeted baXekeborry H6 nt ended
host cell, and may include bacterial, yeast, viral, ag’;&%soag&% manmal i an
sequences WO anpl e, the herpes virus gl ycoprotein ader peptide is
suitable for use in a variety of mammalian cells. A preferred |eader
pept i Geephfition UEthe hitigeniowells aa dewebedinSartiand- bt Hiceép empodpenis. t1€15_ ¢ regi on
of the npuse i munagl ohul in _kappa. chain.. ic&kn@la-celhid @ hctidy oc. Nat | .
Acad. P%‘ildes?’c‘ﬁtb%?ﬁ‘ﬂg f€$ .“%%Pé’??‘%‘&ﬂ%&‘%%‘é‘ﬁgfégg%%ﬁces ’fa(@);?ﬁ tar e%ﬂieﬁn ESP or
azMp | 81 PaREI6S e BorhpleXiag aattical can edshlsin thefounasionisi e nhbAnd | i t ed
Qilé{‘P(ggc}‘Je‘;rilELlsequence_s of l'?%he E.coli proteins %I—ﬁl%oo §féx ., 1995,
Dev. Biebbeen aSiShrand aguoteigor pephisie ofihe antigepg gelber Il p 5, °Proc. "Natl. Acad.
Sci 82:7212-16 T &’i“% et bond b&R@en £V @hdla propire@epiie of
7;104!@?{16?]3_)%%]“3_,13 e&?’p ?Elg??(r:r‘gﬁl & Wi ght,e 1985 Prog. Natl. Acad. Sci.
 USA 82n&dfhbefit £4l) or vral prticdersBie qoraplisinggenction ean alsg gosult in thpfogmationgia,
259: 2149-54), ent ey ot oxi ns | oka- FULd 499 d2MInd BpRhein Chem
266: 17899-cyyjlent agspgialion, %‘P%W@c%@ sf&%ﬁ%%@rﬁ fﬁég’n A ( Abr aﬁbmsen et al.,
1986, Mdfh8ipeptifel ds Res. 14:7487- 7500), and the B. subtilis endogl ucanase
(La et al., pl. Environ. Mcrobjol. 54:2287-2292 as, %ﬁk as artificial
and synt hetBrior & epmailexingy the KSPs caVReATRirSHed W %?‘2‘“%5‘583 é Gen. Genet.
221: 466~ 24.  Kai ides Rt | RAGCBvalBY askddated With tSEsefuences |
encodicr?él&gib esir%gélve%??lﬁqhtdy | ablg?ﬁgér | eader pept.ide, which r.r(g%/b readily
obt ai niatbrdst. oWhkn the ATPasocegwro insed exgass ALP irsipyed fgm the prraeation Wt e from
cqmer cj.al suppliers [ | Ofook heerg7abing s, Wiheh bdigici nventi on.
s&m ke ot apwraass o deshed Y, ég'éf?'i ?99211’. 4. COVPLEXI NG PROTEI NS AND
PEPTI DEGaont et nddiDite batikr iDesdjnitbdb newtrad pH bathe addidnprEpl medif¥iBgs f or
conplexing in vitro the ESP or a ith a ul at | logsrand/ or
pept i CEBZSREH: e”hpli‘?g\‘i'@d’kfé%‘ﬁplﬁ‘ﬁ’é’ﬁ%{?‘"é’g I}A‘?r ogﬁ?vgfégtn?%&%g@ﬁg?ags@%ﬁoul ar
fraction. 1oty bebben 736 20 Glnitfo-acilito po HSPat b2M intinpriodisiussdand/ or
peptid@%“g?sg(aﬁ%grﬁ B e 00 Eobr Uay y 2006 | WO 03/ 015712

PCTI UsB2d®6573 preparation of the antigenic cells as described in Section

4.2.1. In ceraly ' L g ddagixddito efvedi gest i on of
a protein p eﬁpqaggt)g%#pgg%t&?s%f&th@ﬁ%é £ASIS (S to givedi g

atron nic cells, a cellular fractiaqn tf?ﬁe eof , or

Cviral pambinkes: s ipddedqorgrekingy Ir BSR molsnration Thes e mixtyre 1h mophg) h of a

coval ent bond_ between P and r i ' MRinkheoant i genic cel |
or vi r BHnYeE e B dorrs etoglgE&f”eﬁw@ﬁegg@@ibﬁﬁs&ﬁ?ggg t in %e formati on of

a covalgpim gﬁ hRSIHEED B0ARMIAOY 3RMKEChiand tmMyhenyl destiof sulfonyd fineridgeni c
cell or viral particle. The conpl exi ng reaction.can €1| ws&gﬁ% in the
f or mat (BVISBY. Ehe preparations are centrifuged througl a Ceniricon 10 assembly i
remove any unbound peptide. The non-covalent association of the proteins/peptides with the
HSPs can be assayed by High Performance Liquid Chromatography (HPLC) or Mass
Specirom’etry (MS).
In an alternative embodiment of the invention, preferred for producing non-covalent

O

complexes of HSP70 to proteins/peptides, 5-10 micrograms of purified HSP70 is incubated with
equﬁnolar quantities of proteins/peptides in 20mM sodium phosphate buffer pH 7.5, 0.5M NaCl,
'3mM MgCl, and imM ADP in a volume of 100 microliter at 37°C for 1 hr. This incubation
~ mixture is centrifuged one or more times if necessary, through a Centricon 10 assembly

(Millipore) to remove amny unbound peptide.
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. mn.

non-coval ent associ ati on between a HSP and a protein and/or a peptide, or a
a2M and a protein and/or a peptide. Prior to conpl exi ngZ0 Kebeu 6can be

pretreate i 4h ATP or exposed to acidic conditions to,seh@RyssANY Peptides
t hat may g’é)vgﬁz%’]?oval ently associated with the HSP of O‘i)cilt ere’sts. When t he

ATP procedure is used, excess ATP is r_ermv?d f.rom t(gg. gre&'}{?]tion by the
addi tion ofinapgitemeiive embodimertqfthednysption ppferged for prodigigg no-EqValepl,. H6T_ 574
When acidiic conditi V5. C;Hé}gngr frrifs joy o ESPdods neutral pH by
t he ad‘é‘?"?ﬂlgﬁsSﬁgpghoﬁgg??@fcﬁjgeﬂﬁ}&g’gg{edr}&. A proetpglr-_lre_, exenpl ary protocol for
t he nop@EBABkieAth cyaimledrBEcess qunirep of te prteinypeppidsstin gabtaplaheifrgectiagngt h

between 7 to 20 am_no acid 0 H | ' ' ' bel ow.

The poﬁ%ﬂC@Pﬁaw&ﬁon%ﬁ?‘%ﬂlé‘é’i%?%‘?tﬁﬁ%%gﬁtﬁ%0 etr g&?é‘%%ﬁ?%@g%ﬁg adni xed

t 0 gi V8 28Mhin APRE BhIERLE nYixtBrdie Mldvia so ¢odl totbah eémyssyature indHSRtrifiged ong et i o.

Then, the mxture is incubated for 15 m num.to hours at 40 Lo 45 Cin

a sui t mlotectimsrifieaersiy themsh a Ssntacongi9eseearbaMiling LY I Phibsphat e, pH

7.2, 35 ;&XLNaC] , 3mM Mgl , and 1nM phenyl nethyl sul fonyl fluoride (PMSF).

The prg% dations are centrifuged through a Centricon 10 assenbly .

(M 11 por e)Fdliowingasohipbexinpywitindtigenic pretoins ded/orpntigeninpepides; BMMBEREEICat i on of

the proteins/peptides wih the . H can. be S ' er f or mance

Li qui dHERrE B 8F %0 FOmRCPLCE) OWPD%igw%%ecﬁS%%h@?%@%%ﬁan alternative

embod Waithodhe et Jelail I ILTCY BEE eeloko Ot BiSPqieptirlevomplopasabdiot |

conpl eXes of° HSP/0 to proteins/peptides, 5-10 cg{gﬁra of tg)rfurclifled HSP70

i s i ncESRtmseteinicomplesesiane bean iplataand Aiduted; theycah B¢ QRIOR B’f*%}%% K% 20nM sodi um

p! osphﬁrﬁ,‘ep#fagﬂﬂ &gg}%s in 12 Wk dHafel admSiMahbiGbratodsls aid e¥ciploRis idiscdssado| ume of
roll

1 m Cl er at or 1 hr. This incubation mxture.is centrifuged one
or nor gelbwnes if necessary, through a Centricon 10 assenbly (MIlipore) to

remve any U oNRiReRld Afkine fof lnbRh ditllexBDRHUE AFpRImbepiided 2 US02/ 26573

In an alter e tnvention, preferred for producing

non- coyahtston of SHoRiNRptidds capBicovulentmRached tqdfbs. des, 5-10 nicrogranms of

purified gp96 or HSP9O0 | I ncubat ed w t gui nol ar ities of

t he protei n@%@ﬁ@&@?"%%& ey 689}55?‘? efﬁ%ﬂr@ﬁmésgmd@%%e é%e%t%‘g? i ?%H 20V

sodi u "W&?&%EM&&M&?&OM&@, Clenbiddl MoSlinkidgMclipdt e sitell BAovEn@efak  5- 20
THI ' '

I ncubation mxture is allowed to coql 1o roomtenperature and
‘cent ri fFoyedmpleeing prefredembodimentglyiaraldeyde ﬁosﬁﬁ%ﬁﬂ?‘i‘yﬁe t‘fﬁﬁ‘t ri con 10

asserb léﬁuig:“z{ldéhkrhg Qb &linkiBe hiTRULuRA Yor $HRRHETS covalent complexes of peptides and -
.. HSPs (see Barrios ef al., 1992, Eur. J. Immunol. 22: 1365-1 372). Preferably, 1-2 mg of HSP-
peptide complex is crosslinked in the presence of 0.002% glutaraldehyde for 2 hours.
Glutaraldehyde is removed by dialysis against phosphate buffered saline (PBS) overnight
(Lussow et al., 1991, Fur. J. knmunol. 21: 2297-2302). Alternatively, 2 HSP and a population of

‘) protéin!peptides can be crosslinked by ultraviolet (UV) crosslinking under conditions known in
the art.

In another embodiment of the invention, a population of proteins and/or peptides in a
protéin preparation can be non-covalently complexed to «2M by incubating the proteins/peptides
with «2M at 2 50:1 molar ratio and incubated at 50° C for 10 minutes followed by a 30 minute
incubation at 25°C. Free (uncomplexed) peptides can be removed by size exclusion filters.
Complexes are preferably measured by a scintillation counter to make sure that on a per molar

basis, cach HSP or a2M is observed to bind equivalent amounts of proteins/peptide
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peptide. Follow ng conplexing with antigenic proteins and/or antigenic

peptides, an inmunogenic HSP conpl ex or a2M conpl ex can2®PrbirearslP9o pe

- assayed usin for exanple, the m xed |ynphocyte target ce ssay (M.TC
descri bed "5‘%&8 ?nce HSP peptide conpl exes and/ or II\/P-Pf:BIUtLB‘i2 #¥conpl exes

have been isol ated and diluted, they can be optionally characterized

f ur t hetappraxigrtehed. 1 Yood Blestatiigppauatoifhepeptida d Ferdietats.see Bindgni@ot ocol s and

exci pi€nt.s., di ) ) . ; ' . ' | ent
conpl e]%géuﬂgg' %@3?%‘%0? 2pr 0 )egllisn@?% %}Fﬁagiel%?ﬂiwég%g{lﬁ%a [ o%’ﬂg t9’g?%fegll\f%s/-pept I des
can bethe pyopkssity bfforrhing ethvedknt corhilBees of a2Minnd therpmdkinemtl pepiidesinahase coval ent | y

coupled to proteins and/or peptides in a protejn . prepargti.on chem cal
cr oss| iepations; it ol bgdesypb Ffbg'g%%ﬂtrﬂ{ifﬁﬂwﬁ@f%ﬁ&’sac&?”@’ H%Cg'lto E?{Bﬁﬁ‘% T8t . For

exanpl g ackénmisREEHRA the s ThRAEAEE Mhibi@hsUfoR B B ethaBsdk tekiing iy be
used. @ utaradehyde crosslinking has been used Tor formation of coval ent
conpl esegliont.2.he Hlsodesirableds adduma reducingRgeri(pish as 2-gercaptoghanolpggithe . | ol

22: 1 P PP I egﬁf’— &R ' gg% ' ossl i nked
in thgrggﬁuéégﬁ\)cngu%ﬁ%%%%@oﬁ i‘& %ﬁ%g%dg%%y emf or %ﬂeﬁl 15 S. %%%t]}{cgr al dehyde is
r enov exttiozte d2M| fysdosalemjassositigphosphat e buf fered sal i ne (PBS) overni ght .
(Lussow et al., 1991, Eur.1, | nol . .21: 2297-2302 Al ter.natively, a HSP
and a popull_ﬁ'@"?t_c?ﬁo ‘f’rem;?f:’g]t“?ﬁ’lfﬁglw?t&?@so{é‘é %&PE"F%%%#W&S‘&F%WB?W%‘?{‘m et
(W)  of gropdd srigpandiol D&8e aipxbd BTN BOMRnilyby M6thédslas dbderibach peT ermbodi ment
of the invention, a/tH&%gul ation of proteins and/or_peptides in a protein

pr.eparmbligHiops W he4 sl Wi /59308 Sorsompisying @ psptidesy oM cbigh &8y t he

—pr.otei: j . i . ; i ' d at 50 C

Por 3 ReirpERll o Y HdoREM Biciniiin! PLAMpIEbhefil fro/ GRUBROPS
( unc orgritigsrecipeptidgstoanl bsincamoed iutmodMbylsunginiacor epetiiylanve (of pibersmgll  Conpl exes
~are. preferably. nmeasured.by a intillation, counter.to ke sur.e that on a
er mone b eobul 3RS st St rer el e bRt SR, PR bES L C0 o
pr ot ei et @RHh hliPifAd, RO8Bidchtatisry 0DGON0RB @hikh 3 ifcokparateHdrdit 692/ 26573

(approximately 0.1% of the starting anmount_ of the pePt i de). For details,
see Bilgtrggnce potsenticsty). Sughepprditionsdbat gllow fitous trapping pI peptifes by M @ed herein

by ref&réﬁﬁ@eg% ek Sar e hﬁﬁtc%sm 18 ed SANERventiBE WARRRINE o0h pbptlldtion8f coval ent

conpl exes "o ZM"and t he oteins and peptides in these reactions, it
wi | | [ratigend¢ pratsins/peptidesiel oM casralsochepgrioned veing @ bifunctional gropsfinkipg agpnt. -
£

- conpl e IliE'm ' ' . oti,%?a' 83l . bi tors,
for 'e%ﬁgl%éo, y hg ﬁe@o S escirh?%g%%ms&égt | oﬁﬁlfﬁ;}?e%&_ 'S0 I%’gts?% rable is
addi ngeresshigtdncagent isipedtivated undiomemdveaibafieatht catylexes laje fhonddhe
In yet another embodiment, a population of proteins/peptides can be complexed to a

mixture of HSP and a2M in the same reaction by the non-covalent or covalent methods described
above. :
) Complexes of HSP and antigeﬁic proteins and/or peptides from separate covalent and/or
' non-covalent complexing reactions can optionally be combined to form a composition before
administration to a subject. Complexes of a2M and antigenic proteins and/or peptides from
separate covalent and/or non-covalent complexing reactions can also optionally be combined to

form a composition before administration to a subject.

4.5. PREVENTION AND TREATMENT OF CANCER AND INFECTIOUS
DISEASES




reactions to neutralize nucl eophilic conpounds present in the protein
preparation which may activate a2M for coval ent associ &0 liﬁbruam%}%t

anot her enbodi nent, a popul ati on of antigenic proteins % fht i geni c
pept i des MP4IIht ei n preparati on can be conpl exed to A2M coval ent !y

met hods as described in PCT _publicatjons '¥‘\O 94/:L49C7jh61 an\pg 9/ 50303 for
conpl exi ngnacqoahmmthfbemmmﬂm%qmp&?'é‘m% fnﬁg?hgfl fier el nvgé reference in
their entiret For._ex I Slidd/enitmbranaddrivgeni ¢ pept i des
can HFOMBIEE? W%?%ﬁ%d%%$dggm&§#ﬁy%mt hyI am ne é‘fr oth er smal |

am n rﬂféﬁls%?&m%cﬁiﬁcalstbhvﬁﬂpmhwaadaﬁ@)[’ audfor wMy Bpdioguster 81 eophi li ¢
actl tion oying heat (G an Z gﬁ{gef@f&rswm 37:.

6009- @ﬁnmcvmr@nmfgchio%@feﬁﬁr 8% FRYS e ‘Qrea ?ﬁrgrn?g inits entirety).

Such condi ti ons I hat:gh jifberdidthdeomsat Idasape ﬂ@cmblpmﬁd@ih%‘&"fam can be
enpl o% T prepare the a2M conpl exes of the nvent| wg@]al ent |inking of
a popaﬂomdrembad:meﬁtn‘ttrwﬁ’Opr‘mﬂépgis‘)e&@b*f’laﬁé’ém ‘Bat}fﬂlﬂfcan so be perforned
~using a bif t|o aI cr %AG%MM&IQIMumMMemn@emmS and

met ho®s§ also well known in the art Pr,eff\ atbly, t he,
Crosshis@éfh:ﬂﬁ:t@ﬁﬂéﬁubje&t Emyathmoﬂaarsmbad‘lme@ﬁs“?@ng’raﬁ?wgtﬁ‘?vmc npl exes are

formed. In yet another enbodi nent. | fiysitalll @i Stabipphiiaes - can be
conpl H)heldm@g)thapf"tﬁeifﬂ?ﬁ 3 ﬁ%gagn%f i n the&gear%eydrwea%t |g(r)ln y_the
non- coyalent -ar. . iﬁ@{ne;]i siRitally e swmbilizatibn Odb@h}@wamﬁ”ﬁ‘lleéfie%r St HSP and
antigenic protei s and/ or ptldes fro l‘gfﬁ’ ﬁ“«;zmg W

" non- coval et cectoimprmbriimgats ?qnéﬂ’i’émﬁ%‘)f% a e conbined to forma
conposi L.ion bef ore .8 LS ighimbd Abh &@caosubjmmus@msewegsqdfhe@nw and

anti g8WIEC3F BPETRE an or peptides from s ate.coval ent %
NON- C Opfvertiont orfprexmting” refeze toj agducsign obibe g %“%}ﬂ%‘rﬁ s e |ned to form

a corrp05|t|on bef or e adni,ni ns of e predif\RVERE@GNaTAND
 TREATNdkgtions disgade.c 9ARB F‘M@%r?‘&@h%ﬁ’sasg VO 03/015712 20 February 2006
PCT/ U%Bﬁﬂx%@t@ééa&Qp@c&whdamemmhsuma:thmamg@ﬁﬂc prediFpopiBen 10 LRNEF ¢ he

I nvention, which conprises conplexes.of h bd@amiiféere@d from
di gesthdndyﬁcswﬂeloﬁﬂﬁﬁﬂlb ﬁﬁ'gp?fétﬁn@ggt%grot el ngﬁgf anti geni g cells or

viral particl 182 Mupodssr &dcmwmfgelsnmdudmg@tgg Wwith
cancer’g(?r Preys™ Sﬁ%ﬂﬂ?l ou?ﬁlﬂgeag%c % posie

n one enbodi nen m@&}
"t r eat dhegticalsekdlosratiphieom or esEbieet AR EPSESIN B S ecti ous d| sease,

or -at | east__one djscerni YRl Hedfaateald prd ylaﬁi&@ﬁﬁhhfdsamdl ment ,
"t r eat ment "Hgpaw t"‘g%l apé ree?ers to %Jr% anel |porﬂ§t|on of at |east one

| measur gbl@iophysi cal parameter associated with cancer or an infectious

disease, n O’}‘henc%(r:n%ggt%ds lp¥epared by methods of the invention comprise complexes of heat

shock protein(s) with a poputation of antigenic peptides, and/or complexes of alpha-2-

macroglobulin with a population of antigenic peptides. The compositions appear to induce an

::“") mﬂammatory reaction at the tumor site and can ultimately canse a regression of the tumor burden

in the cancer patients treated. The compositions prepared by the methods of the invention can

enhance the immunocompetence of the subject and elicit specific immunity against infectious

jmmunity against prencoplastic and neoplastic cells. These compositions have

ents or ific
ag spec g

the capacity to prevent the onset and progression of infectious discases, and to inhibit the

~ and progression of tumor cells.

The therapeutic regimens and pharm
and membrane-derived proteins, may be used in conjunction with

aceutical compositions of the invention that comprise

complexes of cytosolic
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di scerni bl e by the subject. In yet another enbodinent, "treatnent" or
"treating" refers to inhibiting the progression“of a ca?tBebreary 3006
i nfectious disease, either physically, e.g., stabilizatign of a
di scer ni bMP YHFIDdm physiol ogical ly, e.g., stabilizati BA7H¥?2%6hysi cal
paraneter, or both. In certain enbodiments, the conpositions of the present
" | nvenadditionakiemmaskeirespeise prhdneess o biolemgab egsponse Hofifists 'ﬁ?&g‘gﬁggéwféfagai nst
- such. capcer or | NEeqL IS Q’Pﬁﬁr&ﬁ&% Rin€ bifecting PlaBRITellgn” or
"'prev@n ,%toﬁlngq: éa’?‘ﬁﬁg’]?%%tggﬁs%ﬁéo fhe risk of acqui%in a given cancer
or i gfwat dsQemplixéaiheat shevkruteinnad apfiganivanelntidesi Ferermensdhe onposi ti ons of
the present invention are adm njstered a revent.at i asure to a
subj eWMiﬁOngoﬁh%ﬁ%ﬁP?’@Y%“@HF’ébh‘é?d@‘Bﬁtef% egt.h a%l\é%_f"{%lar?\{eg%o er node of the
emodgﬁﬁ{}ﬁ?&g@iﬂmgﬂﬁgps of the present invention are adninistered as
a preventatl vk neasure to a subject facing exposure to carcinogens
including but not limted to chemcals and/or radiation, or to a subject
faci ng exposure to an agent of an infectious disease. Human subjects are

preferred in the therapeutic and prophylactic methods of the ,. invention.
The conposi ti ongs,pr GPERGETINFEETOUS IISEASES nvent i on_conpri se conpl exes of

hea-tI shocﬁf&ﬁﬁﬁsﬁﬁ&gﬁM&ahblaugaquéméwmmbymmg?#gf@QWF%s, and/ or
conpl exes of al pha-2- nmacrogl oby .With a popul ati.on o i ic
pept i dventioniase eayprdldyiinlegious é&?B’éé‘?cll‘lrbb“S’ h@ﬁ%ﬁ%ﬁe‘{ °h¥'$§%‘ﬁ{é?cge?i§’ }?g ction at

the tunmor site and.cafeulehiiiehot iRaitao Reatiog bepBiatinginfetienstdisvaes bur den
in th&<cancer If.')atl ents treated. The conpositions prepared by the nethods of

t-he i emend byintrectiulacpatiangens- t he | nmunoconpet ence of the subject and elicit

specific ipmnity against i 296 fHeSnQhods REMHE biegent Mviidny agai nst
pr eneopl ast'i'& chﬁ%seﬁgg%f%s?ieiuggt% ]1 s%‘?’tﬁesg corrpoosi ti on? have . the capacity
to preydnte, bl areainsBinitehid, thowgresd byhepatitiy ot hepaiiisdypsdh SIS HEC to i nhi bi t

the growth and progression of tupor . Q1 (FBOV-MRNS and

phar nd%@%?%&@cé@%ﬁg%q"f"i“ﬁnge‘% ¥ Z‘gﬁtﬁéﬁgﬂn@gﬂ {%ééegco% rit&éﬂefﬂ'fiI corrpEFexes of

cyt 05%&&?@1%%%8&%@%1 MG Rty synaythd vires papillorpoijusmepddn wi t h 45

20 February 2006 WO 03/01; 712 PCJ/ US02126573 addi t i onal | TUne response

enhanogms, cytonisgalp s ceshing EBI5 AR IHE, dPRIAERS, SRS Y "HIPAOt™ inited to,
the cytoldnes | rﬁw.:,.f}ﬁ‘i,-}uﬁ}k 1Y virke fnfman ikdhunbleBiendNrirus @yped (HEV-DEatidok | ne

- af f ectTAY Mt ells, *

he C ’

“as wel | as conpl exes of heat shock proteins and
ant i gdiiran ifhesedefisiendyvitnhepeB(BIV-Hhe conpositions of the present

2| gammmumbesatesinmbpT e  Somosi Ciane
' ot oo Tef el 5 S byl g apesthepeasl moasod e

are caused by bacteria including, but not limited to, bacteria that have an intraceflular stage in its

life cycle, mycobacteria, rickettsia, mycoplasma, neisseria and legionella.
Protozoal diseases that can be treated or prevented by the methods of the present
\} invention are caused by protozoa including, but not limited to, leishmania, kokzidioa, and
- trypanosorna. '

Parasitic diseases that can be treated or prevented by the methods of the present invention
are caused by parasites including, but not limited to, chlamydia and rickettsia.

4.5.2. TARGET CANCERS
Types of cancers that can be treated or prevented by the methods of the present

invention include, but are not limited to human sarcomas and carcinomas, e.g., fibrosarcoma,
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I nfectious diseases that can be treated or prevented by the nmethods of the
- present invention are caused by infectious agents T.ncl uzll Pebrudoy206ot
limted to, viruses, bacteria, fungi protozoa and par aséilﬁ%. %ge I nvention
is not |iYQ8WB2treating or preventing infectious di s& 2 ised by
~intracel lul ar pathogens. Viral diseases that can be treated or prevented by
t he neminodsrcohs, lihesarspwechpndrasaeioniagesteopeniq Eremapthordyma, sSSPt ed t o, -
those cau by he M Ltd . Liis type C,
i nfl ue‘af??gf,i%\goas#%%?’ ?ﬁdh%%éﬂ%ﬁﬁuﬁ?mﬁg@gfggﬁ ds0 ?lﬁ%?{%gcofﬁ;’pﬂﬁlgﬁ%% -1), herpes
si npl epedoytpBiorhi, B tirhpr, leismysarc@rs thabddmyvsarcems coloulcavitpme, papagealioi r us,
respiratory syncytial virus, papilloma virus palﬁ)ova Vi i)gss cell
| Cy't ONERPRFBAITRATEOANGES IVARAR GRRCST. BIDSIFLS FARERS, SIRATNE P SO 22k virus, nunps
VI TUS, car R, Gmidalditfomd, h@&hbﬁn&b&fr&iﬁom@%bh@oﬁé glehsd cabdiicnim, papitanpdef i ci ency

virus type | (H'V-1), and_human immunodeficienc viru_st-ygell (HEV-11).
Bact er¢aatinaizs papslissy adenecarcinenins. Qysladaneranonss Bedy QRfe DIPRENOBERIC of ¢t he
present_ j.nvent i . bacihoih YlbidhardtidmaQiniddntdl t €d t o,
bact er & %%l}eﬁ%\r}gngir@?ﬁl?%}%gﬁ%g?ggﬁg%i n %’ts life c;’cl e, C‘Inmcobact eria,

ri cket émbrgonalyataipnes WHlmshenss geivicabeadcdrdestioslat thaor, gt cgeawmagimad#sks t hat
can be treated or evented by.the nethods of th ' l.on are
caus edUBg SHBriBEL B?B‘%?’i EFGERPRE, %’btb%]lam)afc“imlnf‘?f plomT 8 %ﬁ%%ﬁu&@f@%ﬁ, di oa,
and térxxﬂgﬁlﬁﬁagiema,%a&ﬁ@ﬂoh@, plnsfane serhdgliobsbmagachustistnedtonn, pr event ed by
the nmethods of "the present invention are caused by parasites including,
but nooligodendraghioma menirigiomes melagama neprRagiansg FeUQOQa%?m%AR%ETJWRS Types
of., cangcers_ t hat : L:6d (RYelbhiSstieElbR¢ ic,t he present
§ phent K e B o e ci home,
e.g., hiydomsmrcetx manoctc Helarythrojenk@wig); chwpnio Bukasia {chragy myslogtip 6573

nyxosar conn, |1iposar.co chondrosar.cong, .8s ' doma,
I R g S e

| ynphagsidering aisbet i@shdirdgRin'sljsemy), aittiple mypstwohd) dValdemstrorEni ng' s t unor,

| ei omyosarcona, rhabdonyosarcope, col on carci noma, pancreatic cancer,

br east meemglebulingigy, and hegy; di5#6st at e cancer, squanous cel | carci noms,

basal cell car ¢ DQJBific AHBHBERKC HEARer iS oAk, AN enGREGHRMTER, Sebaceous
gl and carci noma, papillary carcinoma, papillary adenoca_rcinﬁmas;3
; renal

cyst adembesimeit ibepeticntdaving aconceils EpHBIASUPPRSt A GEAsAT of bagme up

cell cafelno 0 el i i6# 18 QRini&AA6h BFAE ABP ahtor 28T NONE,
enbr yofia c%ﬁ%eﬁﬁgf%\%%&hﬁﬁm, ¢ %’&cal cancer, testicular rtum)r, | ung
car ci npepaide sompléxes ad ddmitistrgion af the kiSPaandlsir adfdfe sensitized ABGm, epi t hel i al

carcinoma, gliomm, astrocytoma, hi.edul | obl . | ANGLEGE na,
cpendynoms, “pi ndbi i mHEr RSP BBl el ARl
is desired for use in cancer patients. First, if cancer patients are immunosuppressed, surgery with

anesthesia and subsequent chemotherapy may worsen the immunosuppression. With appropriate

)

“) immunotherapy in the preoperative period, this immunosuppression may be prevented or
| reversed. This could lead to fewer infectious complications and to accelerated wound healing.
| Second, tumor bulk is minimal following surgery and immunotherapy is most likely to be
effective in this situation. A third reason is the possibility that tumor cells are shed info the
circulation ﬁt surgery and effective immunotherapy applied at this time can eliminate these cells.
The preventive and therapeutic methods of the invention are directed at epnhancing
| the fmmunocompetence of the cancer patient either before surgery, at or after surgery, and to

induce tumor-specific immunity to cancer cells, with the objective being inhibition of cancer, and
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.oI [ godendrogl'i oma, neni ngi oma, nel anoma, neurobl astoma, retinobl astong;

| eukemi as, e.g., - acute |ymphocytic | eukem a and”acut e r3fdfebeary 8006 ukeni a
(nyel obl astic, pronyelocytic, nyelononocytic, nonocytic and _ _

erythrol eW@®®W&#HI2 chronic | eukem a (chronic nyel ocyti FEHEPHA eyt i c)

|l eukem a and chronic | ynphocytic | eukem a); and _polycythgm a vera..|ynphoma
( Hod gkt e QitsiRas eliwitd objentiveibeig tatdl santiesisgrsesion g PWJﬁ?‘émm?EF Blr‘“r\h“?ds of *

Wal denstroin's macrogl qbul inema, . a %’QQH& 1B 8888foandah, edz.specific
enmbodtherinventioriean alsp be ps énwgivbd;‘]f’gﬁec@g?%agﬁ%? r speci@?ic enbodi nent, the

patie e DAV st Sfvitoimbr R Fatpgs.essed by reason of having undergone
anti-cancer erapy (e.g., chenotherapy radiation) prior to admnistration
of the HSP and/or a2M peptide conpl exes or adm nistration of the HSP-

and/ or a2M sensj iWreasons why i munot her apy as
provi ded by.the“s‘#'e &5)8 k I's desired for use in cer aEients.
First, if Wﬁﬁ@ﬂﬁﬂn@tﬁg@nidﬁeoﬂ%ﬁp@@%ﬂé%@é@?‘@ﬂ&é?% P EFeSt hesi a”
and subsequent chenothera LPOMmIASS BOME SEntA, theV t h

appr oﬁpnﬁb%mq&%’ﬁﬁﬁﬁqﬁi@?%‘gxpn%%ﬁgﬂ{ﬁ oglerfg‘g?#ve period, this

(i NI MUDGSUIRDLES RieWBmpBtidAE oPthe ifRitis fr useasergtetvactinpsre BUPlAEIEad to fewer

i nfectiots conplications and to_accel erat u L munsi® I, tunor
bul k kemplenésytbrebpiremivaing iy of the Hogt Wﬁbﬁ@%@%ﬁ‘é% oSt 1] kﬁ_eﬁ to be

ef fective n this.siduatlon . Al Bk chnkassOdkptiimérta apiamls) e kitigenic t uror
- cel | s%gftésg}?é’(?sﬁﬂm@ﬂ%%e circulation at sﬁ?{gery and ef f.egehhvetﬂemrunot her apy
appl i aektakt. thé Srdumventdiinhetieinpprderaembodaentof thepresspidEP Py & and

t.herapeutic pethods of the. jiny : | JoB6de8 hna kheRiDPRRES e udelie
i&mn&ﬁ?ﬁﬁ@@/@ﬁ éfect"ﬁ'@}eéﬁ tgeaflﬁ%gj{cﬂg%tt%’g#hﬂee?ﬁbef ore suir%g,er r after

, at

SUT GENY tre Mk dafcerd MAMORMme yilijéot SpROVfictrthe protastoy Periidente €71 VeR| PLO™ i th t he
obj ective being inhibition Qf cancer nd 47. . I i 031015712
PCT1 USG5t 28578 appredshestie capeergao ‘Frf‘}??f%‘é‘fsogt%eécf | vgﬂﬁ(:i% to% al cancer
regressi.on %?d %%rac%il%ﬁés' %Mﬂ?ﬁﬁ}ﬂ&cﬁ\ﬁéﬁt&hﬂiﬁhﬁﬂdﬁdhﬁh&mﬂégmﬁl so be used
in i ndPUYPRRTE S5 ‘enhanced risk of a particular.t pe of %@.ﬁ% e.g., due
t 0 f arlighingd calibesd Phescragents arconaeiatle forias RVeY dpping propostiog OGOUS
EMBODI MENT The specific i | St {EPRSthad o 2htbBgsds\atgantt from
HSPs o“ran‘éf’sz/lE@Peg’g?élﬁﬁ?tOf%?ri%?ﬁe%%h{“?ﬁgﬁ%fcdggp;ides b,oundﬁér?’et hem In a
~pref ergadanbedirmatmeherpyaloes e epend on tHravailabiigy eheed ipes of Bfbosi ti ons
of the inventions_for use as cancer vacei erifkd VRS maRO NPl exes,
“ther eb@oeeﬂtrféq}ﬂﬁ?é‘-ﬁﬁ‘iﬂfg-bﬂ?ﬁﬁe%&gﬁ%@ﬁ%g?%?%ﬂragﬁea )l e hurdles t 0 cancer
i mMMuno bﬁl‘g& of HEP$indio? atMBontBGiabiologbys Ankigénidpeptides cHRSREIMUNREENS ancer s of
experinmental animals, are antigenically

against cancer.

In other embodiments, the antigenic peptides in the therapeutic or prophylactic complexes

) can be prepared from cancerous tissue of the same type of cancer from a subject allogeneic to the

subject to whom the complexes are administered.

4.6. ADOPTIVE IMMUNOTHERAPY
| Adoptive immunotherapy refers to 2 therapeutic approach for treaiing cancet or infectious
diseases in which immune cells aré administered to a host with the aim that the cells mediate
either directly or indirectly specific immunity to fumor cells and/or antigenic components or

regression of the tumnor or treatment of infectious diseases, as the case may be. (See e.g., U.S.
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distinct. To circunvent this hurdle, in a preferred enbodi mnent of the
present invention, the HSPs and/or a2M are conpl exed t 20Febregen@0r ot ei ns
and peptides, and the conplexes are used to treat the ¢ Lnh the sane
subj ect f MM¥IHFEh the proteins or peptides are deri ve&%@%ﬁﬁa{’y nmost
current approaches to cancer i mmunot her_aﬁy focus on de eer' ré'eril@inti@e

CTL- r paogN® 5985,20, ispekNofmberide 998 eWhich 15 {ROTPofdipdby S RS fequlires the
availability of cell lines and CTls against cancers- These reagents are
unavafMEek f or an overwhel mi ng proportion of human _cancers, In an

enbodi nent 1,Qfne RS odRAe Ritigempresshtimycetls (ARC)Sr wse in aoptirsamBRmgtierah g ous

antigenic peptides, cancer_ i munother.apy..does i

avai | afeiseisityzed ithSTIPsian{aso2dd comlexer] Sy A e R‘&E%’E%‘?ﬁ’gﬁgigg P’r?.ﬁ%’r? of the
anti geni c, epit S .0 - . Thees@pkbszad boeeduraklyy coopleFinges of
HSPs a?ﬁ?qupg% \zﬁhP eme&ho%@ﬂ&@ﬁbcﬁ@hjeﬁl p.

ound to autol ogous antigenic, peptides ract,

| XNMumegensck pageih s alpmrogbhulmthéﬁtlmtﬁ‘%g‘gﬁ arg ‘ﬁeéw%;‘% nééﬂf%&pept i des
in the therapeutic or prophyl h G- OXES pré&san ilbAtiphiatledr diradbm
cancer58%s°fttﬁ‘%‘§ EOgPe glga%ea%?gg&gfep%ghcer from a subj ect .al | ogeneic to
the  SuRiRS khat Sxprodd eifbsiipenic depiminzatofmegent iah payses e niegiops dispsépT

1M U

ERAPY Adoptive i t her r ef BeHL dells apgidach for
tr eat icomppleapcep alsp g? HW@E?M‘B 5&’%@&%33@%?\#’%@“%% cel | sS ar.e
adni ni st ered 1o a:hosk il praiemeloh séntichwith AlTPsguamidivat hydroshloRigs: direct | y

or i nd?¥%E y specitic immunity to tunor cell nd/ or . ' W onents
or T cpios siidto pénctden papviston et ph B RERNODT 2 PEREL i AP0t 8PP

case na bgm%l,g%’gg?s§9g?m3ﬁg’°§gﬁﬁ%\g/%l ety_%g‘gﬁ%m, WO 03/ 015712 PCT/ US02/ 26573

Pat ent 'Ssu | 2r 16, 1999, whic? |e‘§ i.ncor porated by
ref erence hgegithericmbbdimentotheiapybyadmipisiraion of HHEE e MAEFBR present i ng
cells (APC) for_use jn tive.,l oA Selcb@Biiedvnith HSPa
and/orpwﬂmsﬁﬁﬁsgié?ﬂ/%@ﬂpﬁﬁﬁr%ebﬁi C p?%?‘gcﬁ@éa%d peptiﬂgjes prepared in
accordﬁ'ﬁgﬁvé’ﬂﬂﬂmbﬂﬁm o sPdeasiti-titisy HER-eind/or AAE-agteepi 8sR8¥ecan be produced
by conplexing beat shock praotei n_olé al Pha- Z-Q)isa?%tgrgg&bfbfgmmhgntigeni C

pr ot ei asnpilas pepwediey snyapetheddmenn I BG &FSCEEE, 1> Che di f Terént  protei ns or
at least. 100 di.fferent..nral el s j6HRAAAGgnRItA . g tietyreef tancerorvi r al
'partic?"é?% aﬂnh%%crpeegéd%rﬁ%??%eni_q detger m't%ant Qf .angﬁg nt. J@I%t causes the
i nf ectbah@gedj.smsmsiﬁﬁbéwewa@bmmé@wd&}%Er%@%@%ﬂ'& ﬁ&?‘?gﬁ subj ecting a

protei n preparati,on derive I of b¥siedr aftey REnigktraa®Ethet 0 ei t her
di gest F%Plﬂqdﬁ’r%{e‘ﬁr}[’ﬁpgg eangﬁsggn dgf%tah%t ATP, rguani di_ um h gégﬁﬁlto” de,
and/ or .aghideedtRotEisgBeptites AdpHPs al/orodMb I gaticyeifhe “ffeﬁfts‘?”d’é’é, ?b)
conpl e);(nl‘erw]ignttagg tga? galiogrt clagn ];r comprise admini istering to the subject an amount, effective

for said treatment or prevention, of complexes comprising heat shock protein and/or alpha-2-

- macroglobulin, complexed to antigenic proteins/peptides, wherein said complexes were produced
) ' as described above. Similarly, the use of sensitized APC in treating or preventing a type of
| infectious disease, can further comprise administering to the subject an amount, effective for said
treatment or prevention, of complexes cornprising heat shock protein and/or alpha-2-
macroglobulin, complexed to antigenic proteins/peptides.
Furthermore, the mode of administration of the in vitro complexed antigenic

~ proteins/peptides and HSPs and/or o2M can be varied, including but not limited to, e.g-,
subcutaneously, intravenously or intramuscularly, although intradermally is preferred. In another

specific embodiment, adoptive immunotherapy by administration of the antigen presenting cells
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antigenic peptides to heat shock protein or al pha-2 rnacroglobulin. In
~anot her enbodi nent, thérapy by adm nistration of in vitr20 Echmpirg 206
antigenic peptides and HSPs and/or a2M prepared by the nethods_ of the

i nvent i o8B Honbi ned with adoptive i munot herapy UGB sensiti zed

by HSP- and/or a2M antigenic peptide conplexes prepared . net hod
K NOWNgehitikddarit domphres ready. accdndiBg tothe psscofmveniloggan %}"%ﬂ‘ﬁg%ﬁ ir'}ieﬁaﬂyh e

anti geni ¢ peptj des_di spl i (DE N ptilie) chBplx are®yt ype of
canceby @mﬂlﬁ‘aﬁ“ﬁ%g&ﬁ‘%&" %&Q%?ﬁg%éﬁi@%gﬁg%#e{d% ni ot eef'sgg:bal one, in
cgani gﬁtrb&%&/ﬁwﬂm%ﬁegﬂ@%u@u&@m b, 150018 H8Y7P8ht 3. W9 Ténd HS}:’S anpl{:I or
a oF before or after adm nistrat, e €0 r pepti des
and HSP35,576POT paidtivations Werd{ WV%?‘,WE%Q%I%@&? W§’§ |et?a%3 ggegﬁ R%%:&%u%% prevent
and treat cancer.c . | 261 drnaihBsdnhl t 0 t he subject an
armunfh,sl’a]@?(?hggme%a&&gzruwst%&?’tor?eat g%ﬁ?cor prg\s}%ln%ingln, of conpl exes
conprising heat shock protein and/or al pha-2- nacroglobulin, conplexed to

antigenic proteins/peptides, wherein said conpl exes were produced as
descri bed above. Simlarly, the use of sensitized APCin treating or
preventing a type; OloBT NG ANTIGEDEPR YENG & conprise

admi ni st er&'ﬂél*nﬁgentﬁ%‘@seﬁ &b, idludiRDbil hot Tadifeeldo imaeroplinges dendritie eellapRnt or
prevention, 0 onpl exes” conprj sing heat sh(%ck ‘iot el %Ia&ﬁéﬁ{, al pha- 2-

. macr o@-ﬁﬂﬂdr&preﬁmhhl@t@é@dwpm?w&”ﬁ%?T‘Fg/’"g BPFAE “Eifther nore, the
~mode of admi ni stratd | Qs ddstried 69 HRAbEXE Cer @D 199ZJ1 Bxp. Med.

~ prot e%ﬁ’%’;"’b@ Hﬁlsbq%erﬁlgol}ﬂgé%hgﬁ%‘yor_ aoM casr)i be vari ed, chl Udb‘g%{'-bﬁ' not
|-ii t adle41693-E10- Dendtitiocilieae da sbipined bt o Maias redrods KRR arpy,

alt hough intradermal |y .is prefecre Seithiicd ent
adopt iWA&Y Oifﬁ)fﬁm?éﬁ%p%}émﬁog,d%{x&hc ris dafl b8 Ed by BR fettolicdestrived

nistratiron of the antigen presenting cells 49
. 20 FelfiHas ¥ 20941 R3ed 57 PLODATI 8008 574, 4894 'Na%%%@&\ﬁsr‘?@onpl' exes
made according to the-preseny inve i.ong.%gn tﬁ g)pg%ﬂéa | tlindnher apy by
adni niveiiehaare tworpgratad heremRy tgleren 5 FERTE mofécul e (e.g., peptide)

conpl exes...pr Hogemsddn the art (see e.g., U S. Patent
No. 5 SFagritY %?%%@%ﬁ%%%%g, 5 935, 576, T incgtLﬂ_@?‘aJY\D
play the

u
94/ 14976 orAP@aa%swmc)bymxmfwmtﬁﬁ@t@ﬁ%%%“mﬂe@%?‘é%@e& S

desired antigenicit e. f geiRrf B QF exdknplsbul fg dinditatidn,6. 1.
OBTA| WM@W%@WH@&E%@b% ant i ggflh?preéenti ng cells, including
but NohadrbpHabdddad be dRatieipidgiiesys: dendritic cells and B-cells, are

preferably obtained h roducti.on in Vi ARGl @gpRticntil cel | s
from humalrMﬁb‘%é’mlfpl‘l’f‘éf'“éﬁfg ﬁ%eéﬁoﬁ@ﬁgphﬁa@?%\?vagggg%{gg{q}bed by Iﬁaba, K., et

2l 1888ty b Rol M aque Lifick0 St on Behae scoilal sk caltie B8hSDt ai ned by
any of varl olis met ho sa%(nown in the art. .By The cells
| which are pre-coated with the patient's own serum or wi other AB+ human serum.
' are incubated at 37°C for 1 hour, then non-adherent cells are removed by pipetting. To the
) adherent cells left in the dish, is added cold (4°C) 1 mM EDTA in phosphate-buffered saline and
| the dishes are left at room temperature for 15 minutes. The cells are harvested, washed with
RPMI buffer and suspended in RPMI buffer. Tncreased numbers of macrophages may be

obtained by incubating at 37°C with macrophage-colony stimulating factor (M-CSF).

GEN
4.6.2. SENSITIZATION OF MACROPHAGES AND ANTI
PRESENTING CELLS WITH HSP-PEPTIDE OR o2M-PEPTIDE

COMPLEXES o )
APC are sensitized with HSP or ZM bound to antigemc peptides preferably by

C are sensitized with complexes of

incubating the cells in vitro with the complexes. The AP
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way of exanple but not limtation, dendritic cells can be obtained by the
met hods described in Sallusto et al., 1994, J Exp Wed 12®Fdromy 2948 and
Caux et al., 1992, Nature 360, 258-261 which are incorpora e}j her ei n by
ref erence ‘Y‘h“‘"t’%é?l? entireties. In a preferred aspect, hthER>**d&dritic
cells obtained fromhuman bl ood cells are used. AEISP%%B%?O%%@' ned by any

of vamHSPssr M hodlsmtigeriumolenqules ey ingubating i giie vgiae. ‘ophages are

used, obtai ned fr.om.human_ bl e 1eHut Bxaimtagod) uk 1070t
i mi t SPEPBRX at %a@rf%r%éﬂﬂ%esc%nﬁg%u%b gﬁﬁgﬁygs ol | ows: I\/bn(())nucl ear cells are

i S0l algific RBRREH beiMeTatedbVitod rmitraarapagiémeptidscempleatsnpr mher 108t i ent to be
treated), by Ficoll-Hypaque gradient

G rifugati - ar. ded on
ti ssueiengbtagy BSREC e CRmPLEeSRE P@%gg’{’rel& I{}ég{%ﬁs'?ﬂlé&%g nﬁe‘ﬁltrﬁéﬁown serum or
Wi th ﬁﬁfm_h 158% \WEkhell o€ Binbsand Msasperidudtid b phiysiologhil Gediom 1 hour
“adherent ce

t hen s are renoved by pipetting, . TQ the adherent cells
| ef t  ipreférblly diesile, atiasomuient avpbegiraing)(¢gailk PRABALIIAPBIE S f er ed sal i ne

and he. djshes are, .l eft .at A : ; i e bhaknt f6w cells are
har veé’fﬁﬂfﬂt&a'gﬁg%'ewlf“ﬁwmggeu¥#e?ﬁrﬁaéﬁ sc%gse;rfgguééeﬁi RPI\/Ib buffer. Increased
nurbe rghi@ theB&idaab adgie sverenotigimily isblated fadolpgous pbesBiey at 37"C with

macr ophage- col ony sti nul ati ng .f b, : OF
NACROPHACE SPRRES DX he S5y °%>F@%Eﬁ?aﬁp‘fh€é t % ﬂﬁ%ﬁéﬁéﬁéﬁgé&%ﬁ%ﬁg@%m DE

CO'VPL%EF%. ficRie Ef?oﬁi'éhtl'yﬁ?' focytek (CHISRan be modiMrisbyritleit sbilitmtd emilate pept i des
- prefera yé‘Eyc in%tubati ng hed&}:el s in vitro with the cog‘g}lﬁ%es. The APC
are sdrHidth rehseduimor nesrasisdReter, aid bydheitpbeity fo Ast 35 t9igeE of° 5712

PCTI US02/ 26573 HSPs or a2M and antigeni ¢ nol ecul es byi ncubating in vitro

wit h the HSP-conpl ex or a2M conplex at 37'C for 15 minutes to 24 hours. By
“way of exanpl e higt3. RENFGS E, dritic cells can be incubated

D
with 10 m crogram - pepti. oml.e : RiftFaaerhaliy,HSP90
pepti de porﬁﬂeé?@?zgggﬁﬁﬁpﬁgfﬁ%%%&ggeﬁ%ﬁ?ﬁ?% e-s??%% lﬁg%rrag inl m plain
RPM HTRntibhe chbd frodéduresn Thesd attivared cellsmesreinfissed ereforpaislely i n a

physi ol"ogi cal nmedium preferably sterile, . at a canveni b fat i on

(e. g. , xemiy administeation igtethe puiplopppsPapet gﬁﬁ’F“a"s EPI e r‘%}"?ﬁl"{“ﬁ%g%?? i {gnt i nto
which the L dids Ll Ik $n MeRohdlfi@Ts bk phicith én patei regitmes, om

whi ch %&tﬁgﬁ%ﬁ%@qﬁfgﬁpgﬁﬁrﬁp@?i gi_ﬁauy i sl at_ed:jégutol 0ggus o rent)
Opt | ongdtdeyits rislyeptidmially tegeivsf inaddigpn » Fulgblapesags ol Hiplgpihpidespprsy e, the

oni  oPean opiet e p g b ek ML FEIFRRA, .00, Ty mnaisreyBiie) can be

growth factor.

47. PHARMACEUTICAL PREPARATIONS AND METHODS OF

ADMINISTRATION :
4 ) The complexes of antigenic peptides bound to HSPs and/or a2M prepared by the methods

of the invention can be administered to a patient at therapeutically effective doses to treat or
amelioraie a cell proliferative disorder or infectious disease. A therapeutically effective dose

 refers to that amount of the complexes sufficient to result in amelioration of sympioms of such a

" disorder.

4.7.1. EFFECTIVE DOSE
The compositions of the present invention, comprising an immunogenic, effective amount

of complexes of a population of antigenic peptides with HSP and/or 2M are administered to a

51




CTLs to rel ease tunor necrosis factor, and by their ability to act as
targets of such CTLs. 4.6.3. REINFUSI ON OF SENSI TI.ZED APZ) Féteuawp2606i zed
APCs are reinfused into the patient systemcally, preferably intradermally,
by conventYQRMSPEi ni cal procedures. These activated ceFFE’UéP@“Véi nf used,

preferentially by system c adm nistration jnto the t ol tient.
Pat i entbectmmerdf eatment paainst jaBeaTr SHFLIrHRS “%b%m%fg‘g‘ﬁ‘g‘?“ﬁ@ed

dendritic cells dependi ] nelitsiR0 Pdxidikendakiapaitic elficasyoofe

regi m@eﬁ%enﬁ%ﬁgﬁ%oﬁgﬁeﬁﬁr ecei ve | r?la:‘g??t i on a, suitabl e dosage of
a bi okeicemblekesdanns detomgndditystandard pharmaeriufiop! pracedwss I ¢5H QU 8 t he
cytokines IFN-a, IFNy, 11-2, .RA |Ll:6, Lt Shos bP@aticy oW h

7t ot A PR B D ke e R gmfoﬁhé NI STRATI ON The
conpl gg&‘ﬁ,egb d SSDiHerapaRkiRSebve i 50% offiepopulation). E@Mopr@Bar ed by t he
met hods ~of the 1 nvention can be administered o q%c}gat'ent al e ratio

t her apesichicakicyund ceepep s s isdhe BoPPRIIE Tlex S POl ERroed &

proli Lve dis 4 i i sRpse cidned.apailt campleyesalidtect | ve
dose flﬁé‘?@:@ FSmP%a Setgar%%%%@%&%%ée}%gnpl exesargg?f icient to result in

anel i ekEbit exiodidssftsamy besediare shouldibs dakga fo degign a geliverst e\t DOSE The
conposi tions, of .the present i P . hd SiRRkizR Bolehiial aG8RIt6, effective
amunﬁafg@fm{?Bﬁﬂan{g’é?QB € R%%#paﬁégt?#g%ﬂ% %ﬁ%}it%em C pggt i des V\n@gt%h HSP and/ or
a2M arg; R HeRS RHdethetcBy, dedude 24 dBibisuar y 2006 WO 03/ 015712 PCFI US02126573

subj ect in need of treatnent against canc r_an infec J se, as a
met hod of mmmh?dwntithﬁﬂiﬁé’b%&%%ﬁ??e S{j‘g'{ﬂ’g?‘retaﬁ%%’saélgr%g?ﬂ gt?&ﬂl&i ecti ous
disease. TOXicC] 3 i£6y BE fr BAsdhs OThe &osas of complencsdiecan be

'de‘fer °r?8ﬁp%§g’?{‘%%“3‘§§é£d§h3€%%g§ut i cal _procedur es IE)E cel | Ctﬂl tures or

exper ipretaiably vathinmatage of dpeylatngconrentsptiang fhagineide PHER PHHHBL] et hal to
50% of t.he uJ ati on and - . &n thb 84sapefdin e@bloyeddndect i ve i n
50% oft°¥1ﬁ'®f-g@%ﬂ°§%%c .Va?k%eﬂ'&osésg%gidgﬁéﬂ%gg\%gen toxi ¢ and .t er_apﬁétic
ef f ectife ioatd dFQdinhRstRpenitizzed. rithe anypcothpilexes nyed e the msthed oEthe Ry epiEh P4t i o

LD50/ ED50. Conpl exes that exhihit | ar. ther | ¢ .Ladi C r ef erred.
Whi | e thermpmisal offestive doset e PS SSBIch TRl %P?gc ésmrr‘%fg%gg (e BoseiaybeC houl d

be t ak@ﬂm}l&egl ?ﬁg&gﬁﬂ%&ﬁkity Sdhiévs ¥ Shr@iting plasmb asgeitstionchgetbaihdndes theo t he
~-Ssi.te of arrected tissue in order to mninjze pg)te nti al gﬁg)atge o

uni nf eict side st losncentistionfobtbe keyt compaprdgha agiews Al ampl (NP Y i nent , t he
data Os»byg:l:l%torlll?s ag &&@nﬁiﬂe% % el cuftlts! Qi iRRB@YFonRA beiked B mbfedtheselgan ;

determine useful doses in humans. Levels in plasma may be measured, for example, by high

performance liquid chromatography.
Tn another embodiment, an amount of hsp70- and/or gp96-antigenic molecule complexes

e is ad;ninistered that is in the range of about 10 microgram to about 600 micrograms for a human

%) patieht. The dosage for hsp-90 peptide complexes in a human patient provided by the present
invention is in the range of about 50 to 5,000 micrograms, the preferred dosage being 100
micrograms. The doses recited above are preferably given once weekly for a period of about 4-6
weeks, and the mode or site of administration is preferably varied with each administration.
Thus, by way of example and not limitation, the first injection may be given subcutaneously on
the left arm, the second on the right arm, the third on the left belly, the fourth on the right belly,
the fifth on the left thigh, the sixth on the right thigh, etc. The same site may be repeated after 2

gap of one or more injections. Also, split injections may be given. Thus, for example, half the
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be used in fornmulating a range of dosage for use in humans. The dosage of
conplexes lies preferably within a range of circul ati ng2cBebresny 288G ons

that include the ED50 with little or no toxicity. The vary
wi thi n t hi%C P3N 2 dependi ng upon the dosage form enpl oyie%;ﬁaénlgzgﬁe route of

admnistratigon utilized. E a oml [ t he

v ent o Hayiig een it &St PREE QhariBlan Shhot 6 nldb e B ARl |

fr(ﬁ_m Cﬁidmd&gﬂol’ﬂdzﬁll infsGraEong lsseﬁuﬁﬁiﬁlbyvmﬂ!,ez' .g.jwdﬂylmgb@m' y 'ﬁs'are_givblrr'mseqmecth S T(()ZSO

achieve a_circulatin spa concentr.ati on range t_inglu t he

(i.e. ;lqmaéer@a%é?mna{gs?@ﬂﬁ’oﬁmﬁ‘f?@me e %‘E%Bﬁﬁﬁaﬂghéﬁefg%‘?ﬁvéé‘és&g‘g%l f - maxi mal

| nhi DI 08 Iare ﬁ%mbw@%ﬁw&aﬁ%mmsimc@aﬁomw@onsumtﬁ. iz Mat i on
0

can be Use re accurately 'determ ne useful doses in humans. Levels in

pl asnmainjeyiotsenaykesgivaadnonfidy. Bheanapt of laty/iniecigtns mey be Bodifiaddepsngiigpon

chromatogr aphy...l.n.anot her .enbodi men . hsp70- and/ or

gp96- a %@%%t%c%%gmggsscmsg%g%gﬁs toa%%‘%%ﬁ%’%&t hat is in the range of
about 10 i grRE&LAMEet EmBdaRént 60@Y iiVestopgareaEouhDsf hep 70w amiior gpBf-autigenic The
dosage for hsp-90 peptide conplexes in a human patient proyid by the

pr esenpeptidp ceRplEE is admipisteied thabjig gl the rangs gfbo W‘FH“‘%?%@%&T‘H ?‘H?raams, t he

pref er 16d,J9RaaR RGN pARE:. HHHRS &FHeHic chibOIEHREE te R FipbaTtaRperfetits
pref erabl y gi ven once weekly for a period of about 4- weeks, and the node

6
‘or si t emownt efihipr(-sandéer ERAS-auSeqmicaralealy sonplexed t 1w fhan 43 EHCTORIAR i e At i on.
Thus, By wa P?Bl%( 9@1}1‘8@'@@% tﬁkoﬁrei!'e ﬂﬂﬁdn%gagE REing kdbSthntialy 8qlivABARY e gi ven
y on ere arm t

subcut aneo e second™on the right "arm the third on
the | effic dogdgh yisedtihe 25 guidube, ey, irhibe ringhiof beid 3/ micrdpeants. {ihie poaferrade | ef t

thi gh, the sixth on.the right thigh, .etc., The same skt epeat ed
after 30535%1%’1' Equgﬁgu%qmc%ql “Ferﬁog’é'?el’%srfg.a Hng%?a’t%eﬁ{}ﬁ?w%‘er%eb c |%rg§en£ray be gi ven.
Thus, f{iRent®%asmRl tBe rAad §f bt 552 5@Pmicalpiaay. Yin 2 OPHific\MAbOEMBASThE 2 :
-PCT1USQ2/ 26573 dose .may be (%iven i n one si't and .t he, (?t hg{an | f on an ot her
site ofherapeuticalpelfpstive amquat ofbepQPeaniigenic maleryle comrploxasis;iess ionis
sequenty; d Sabe of $RE4Y Hickddss tHRProf@ted dBtapSbeindinIRERAR 5
intradgirl%%%}[’a%ﬁﬁ’?gghﬁuscuiogrl Y, I?ﬂlr?%-rav<_ar’]ou;|p;i;e or ir?tgrapegrhintonea ly. After
4- 6 weekd() micorgrives. Thesg dostsiaprmefarablypdwinisternd intrgdemmpilypr mugesallge BY Ma¥ er val s

over a period gf tine of ane.mqongh. (Pl [ ' nthly.

The palt®BfP eaﬁ]l?rdtoff”f‘?jcg%o'fal %Pgm?’rq%ﬁé’ e rmal? H%ag%g%gn%fﬁfgﬁyhp Emgdttt\égp%fgi ent's

c lrr{) nijpalinj%tmfﬂi; e%?a pRéfRrédabodificut ﬂ:ﬂﬁbsds@ec?iﬂﬁﬁaﬁa;am&cgtvgx/wmywcgc]éh fyle; anot her

“enbodi nent, of _ the invention, an unt sp70- and/.or - geni c
pept | JBSURHFERES 1 & Vs FhEed Ty of KR HEe FRreey Yans ]

i cr ogeaBdinthiaRebh. RO préifteddQaimpR, hRidetni] ddMisaatiine aie. given, withtdthisits peci fi c

enbodi ment, -the therapeutically effective anount of hsp70- and/or
gp96- anf ddyeiniseatinyl varied waehplvexes is | ess than 10 micrograms, e.g., in the

range of 0. 4ol QaReil il BOLATR problis REMOR drBrbvEMER AInd SALE cLiRbiNG an

stbstantially equ .. ) .
[ infectious disease in a subject comprising administering a composition which stimulates the

immunocompetence of the host individual and elicits specific immunity against the preneoplastic

and/or neoplastic cells or infected cells.

4.7.2. FORMULATIONS AND USE

Pharmaceutical compositions for use in accordance with the present invention may be

| fdrmulated in conventional manner using one or more physiologically acceptable carriers or

excipients.
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t he dosage used in a 25 g nouse, e.g., in the range of 0.5 to 2.0
m crograns. The preferred dosage for hsp90- antigenic moP@Eehireary 88 exes in

a human p ovided by the present invention is i e of about
5 to 500 %Léé?%%l?ﬁr&rs In a specific enbodi ment, the the?g%gg ?gga]{

effective aqggn{he%mggggpaﬁg%ﬁ%@ g%%gﬁmg@m S%gﬁ?*kﬁegrgﬁﬁbet han 50

m cr ogr ans crograns rred dosage

bei ng |fwm11ﬂﬁed%ngtmofstrﬁhomhynlﬁlamm Dngs@monwlﬂseﬂadmglemcaromumeﬁeemﬁé)l y

~adm ni st er g} gltrader I gl]r IIy By way of exanple, the doses can
be admoﬁ? PRERF %‘%éf} Pr‘hlly, every other day for a total of 5

i nj ecti ons: Fbibrak ddhddigifdtiof, tROMAthdeical doffosiasR ndyeaetiRioAR O forar € gi ven
once weekly for a period of about 4 to 6 weeks, and the node of site of -

adni ni sxaple.Seblots ongapsudesamsenared by renyepional means fith aharmpesutially secepiablea
referr g{tp% ach site
gf adm ni traﬂ%g%svarﬂ%nrg%g seq gﬁ?%@ﬁéﬂﬁdﬁmgd%ﬁ | r?ven[{él gn pI’Ol/I des

et hoddydrbxyprepybmicthylyelhriase); fdlads (#1g, betowemicserysllinertihdtseorsaldimease in a

subj ect conpri sin nlst r|n a conposition whj.c rrulat s the

i mTuno %‘FFB@'@H gc?? ﬂ’g‘i iy frearplg, 1le op )t“"sas] é%%‘t‘???‘ﬁs edruni ty
agai nspotaldastaees oo hmsdtmalgmm, rmai & ,Isbcﬁmﬁn b@phes). anel s.
4.7. 2. i)‘IJ:CRI\/ULATI ONS _AND USE Phar n(gceut |g§§I n42(9%60& ti oarlliéﬁf or9 %és}e In
accor déal?}?@wx qoated by acthods Wil emndn theejt- Séquidpreparatiosifor erakonvent i onal

Zi‘E‘PSf ML R afP0E TN %8%%%‘&%%%%%%%@&@%@ the

| ehepresemtbdtak aidry prhdit &Irogpsumtlbxywah wetet abdtieer suitable vehidie beforeatses nay be

‘ for adm nistration |nhala|on or ingufflation (either through

the. QUi sp ] prEbs o be Sifasre iy apition pefmeofih apsap ey

admi ni sdcéﬁ:?]ble fﬂddlifﬂﬂ’s s@d‘hadf s smBﬁdMg&ltgem (ecgn, sottiel 3Ry mﬁllwé d&i&hu&@ﬂgoz tions

my t ake, t he or xa e, tab ets or capsul es prepare Yy

convenF‘ tﬁ‘g‘é‘ﬂ@e\fﬂ)he’ﬁ Fé“aﬂ %g’él‘m'é‘%‘f"ﬁ? whidessych as

bi ndi n&tf'ﬂ‘%ﬁbﬁd&lﬁoﬂ eﬂghat:wm&eﬁhcﬁ@ﬁaz&v% £ bils) ahd ¥ I‘eEbWraﬁiéég(QF done or
a

hydr oxy prog met hy ?,cellulose fillers (Ih . lactose, m crocrystal |l i ne
YbPr )Ehe

cel | ul Bt RE@?Y&PM%W optveaip Acide PWD@IFWP@Y elso gontainfiersi um
t C tat t h di
Ztgfgﬁgag?yﬁéﬁog?%)mﬁ éﬁswe%‘%géeﬁtg{si?éﬁg potato starch or sodium

ttin N Sodi um | auryl sul phate). The

“tablets nayPﬂamrM&toh@ladmthmnmiﬁbclsnMyfommﬂedm@ve dohigelied rgdeapar at i ons
for ora%) mn| stration may take the formof, for exanple, solutions,

syr ups b 8%@?%%"53 or they may be presented as a dry product for

constituti orbrmwm sdifistaiondhd Winpsiitibnd ey 14k Thefofin BEHKIER oblbRenges

formulated in conventional manner.
For administration by inhalation, the complexes for use according to the present invention

} are conveniently delivered in the form of an aerosol spray presentation from pressurized packs or

a ncbuliser, with the use of a suitable propellant, e.g., dichlorodifluoromethane,

- trichlorofinoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the

case of a pressurized aerosol the dosage unit may be determmed by providing a valve to dehver a

metered amount. Capsules and cariridges of e.g., gelatin for use in an inhaler or insufflator may

be formulated containing a powder mix of the complexes and a suitable powder base such as

' lactose or starch,
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Such liquid preparations may be prepared by conventional nmeans wth
pharmaceutically acceptabl e additives such as suspendi ng) Bepevary 206 g. |

sorbitol syrup, cellul ose derivatives or hydrogenated ' .als);

emul si fyi ﬁ%‘)%’g’éﬁﬂé (e.g., lecithin or acacia); non-aque]g(&lé%gﬁ‘{:’z:{ es (e.g.,
alnmond oil, oily esters, ethyl alcohol or fractionated vegetahle oils); and
preservat i %gwiacwmwbﬁmumﬂﬁ?r@awt@ﬁlﬁ%mwﬁymg&g rbic acid).
The ProRRtgtdioh 5r B¥inithul S GSH. HoRmtidns for ifj@ttioR mdybd pREdnR.in Gt OT i ng and-
sweet ening agents as appropriate. Preparatiions fof oral adm nistration my
be suidosdgk forinpe. g, inednegsbules opinvmult-dasercontringrsy witle apaddedpresepgiive thihge conpl exes.

For buccal .adm nistrati.on the co It f tabl ets or
I Ozendzgglpoqﬁgqnﬁmag?a}g s ??@%Wﬁ P g%gq%s’ﬁgﬁﬁéﬁé)@@g)%%&#a[ ron by
i nhal afehieRs, hdBaf BEIAIS KR Ewfabiry bEats36dhok dhspendiny, stailiFing awlfr dispargingi on  are
conveniently delivered in the formof an aeragsol S%%é Eres. ntation from
pr essmgF%dK'EP&Wé’elafthe actiye pigredicat may;pe g pppyder forn for YRYLBEE? propel | ant
e.g., adi §1,u > | 5afikaior onet hane,
di chl o@%%&%%kbg{ ane, glgfrgéoﬁﬁ%% de or other suitable gas. In the
case of a [hessupléxeethayelsobeformhlated duregie! epmpPLSIHANSFEChRSISWIPATIOEES Oy provi di ng
a valve Lo dell el .. IBhal et ARyt %g%gb&%s@ai}g&@&cm&&%o er€ -

Uy rat or may

rétegtion enemas, e.g.. conl v
gelatin TOF UL hisaR i fihafer or I ns e fornul ated cont ai ni ng

a powdgycerides. of the conpl exes and a suitabl e powder base such as | actose
or starch. 54 20 Fehruyary 2006, WD.03/015712 PCTI USQ2/ 26573 .The conpl exes
~ may be for m‘@& tp gﬁe%ﬁ'ﬁ'{“éﬂ'f’ﬁ? %ﬁsmﬁ’ﬂ%ﬁwﬁ&tﬁﬁ?@mﬁ%ﬁn&% obﬁ ., e.g., by
ij Us foidnfisitd &Q_d&ﬁotﬁﬁéﬁa&dﬁ%uﬁoh'ﬁdg%bﬂ{g folaiaibng la@ BSadntifisterii B¢t i on may be
presented in unit osage form e.g,, In anpoules or in nulti-dose

pf
cont aiimplagtatiey (for examplgsubruispnecyisly opinfromuscytlagy) I OMIBEMUSEE Mot ake such

fOrM A SHORENSI NS coR btk b e RirmHldl Sl icdtle Rliymerlor RGALBICVEN! Cl es,
and nmEy contain NEnE: ory agents such as suspending, stabilizing and/or
di spermiteripls (figerimaple A$ areermasiow @l ap acdepiabla otl) erdon exphandi cesins,pR9s PN powder
formfo onstitution with a suitable vehicle, eg., sterile pyrogen-free
. Water,S"{?Q}ce VY ES, FoFrEaTppif S 8 SR §‘°‘§P‘§8§ e formulated in rectal

CONpPOSi t i ON%e S4tApbsifonS HAPABAdsiéd, BSpredented &f £pick ondigrases devie. tilat magont ai ni ng
conventi onal suppository bases such as cog¢oa bu '%%etr g;gr ot her _ gl yceri des.

1y,

| n "addioniaypne er FRES YHdeEALS fQrBY SOHERIRE Thﬁ_@ﬁu‘f‘f’r elf'#é‘_”@%f?ﬁl exes may
al so b&ﬁﬁ{cﬁe{&é@égﬁ@% PLaSiegh, BUERA RO ek ST AR Bidigetder@vicemiayl at i ons

maybe a npl antation (for ‘exanpl e subcutaneously or
i nt r arhesacedngrahipd by instyyctions foaadrgingiraiioni nj ect i on.

i

D

Ji

4.7.3. KITS _ )
The invention also provides kits for carrying out the methods and/or therapeutic regimens

} of the invention. In one embodiment, such kits comprise in one or more containers protein
preparations comprising antigenic proteins and peptides for combining with HSPs and/or a2M
that are provided in a second container. In another embodiment, such kits comprise in one or
more containers digested peptides comprising antigenic peptides for combining with HSPs and/or
02M that are provided in a second container. Alternatively, proteins and/or peptides can be
supplied in one or more containers for complexing to HSPs and/or a2M isolated from a specific

' paﬁent for autologous administration. Optionally, a purified HSP for complexing to proteins and
.peptides is further provided in a second container.
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Thus, for exanple, the conplexes may be fornulated with suitable polyneric
or hydrophobic nmaterials (for exanple as an enulsion i n28HekwawP086] e oil)
or ion exchange_ resins, or as sparingly soluble derivatives, for exanple,
as a spar MEIPIE ubl e salt. The conpositions may, if dBSTPEH26%3 present ed
in a pack or dispenser device that nay  contain one or nore unit dosage
forns! contmpgathes cmbediment; speh kitgeamnrisp in onvgemgregentamgrsitarapcaticahrie conpri se
nmet al | ks | ' nser device
B L L S S e i e

i nventyprefiarablyparified) it ghasmacetiscallp acceptably forg. dhe kitheptiveallydudhen neihiprise in

t herapeutic regi nens. .of I nyention.. Ln one enbodi nent, such kits.
conpri”sséc‘?rﬁ%ﬂ ‘“ﬁse%?@dé@ﬁaﬁ’rﬁ%@bﬁ%tﬁ&l‘tn preparati ons conprising .
antigeni ¢ pheEEPNE oG oRPREkECIAS chataineOHY LY JFtha thidatibiomay Betel/tey foRr b t hat

are provided in a second container, |In another enbodi nent, such kits
conpr i aharmacegiically accenighle sobiion; agy it compimstiergwith serile sading sloptrossisolytioat i geni'c
pept i &gr |Nj ' Zﬁﬂ’% ; .1 a ' i’ a second
cont aiq)%%r. 551 gog{r;%rya +I{/bgfey,;’£%rn§éeﬁlﬁns an'foﬁrp(t)a? ﬁg’géé‘?. e% ég%rﬂét%\éiygﬁggs?ed in one
or noraad M @impbrxss hay belyoghilénei ngddscBBsn tisdhgance 24 kis gptmnaly fhrtlem a

- specific .patient for autolo adm ni.strat.i on. .1 onal.l urified HSP
for cocr?ﬂ:'lpél r’@af%m%‘?%taé)#ﬁ?ag%‘%uﬁ%aﬁﬁp@ esloféntu% ﬁ‘g’l’%fmpel’ o%ﬁgé%so?“ﬁg & second
cont ai ey, pReferaily Sterle, ua racotfififfic MOHFPE @IS oPe2V! BEDRSP GOt Aining camplekar

enbodi nent, such kits conprise in one or nore containers therapeutically or
pr ophyP &I Llytipn LrRietiop v RBint s of the conpl exed protei ns/ peptides to

BSPs and/ Ot AgMer elb&iRbR Mt Htthé fivEflioni fHRPASHREEH Akl by syamggpt abl e form

e kits optionally further conprise in a second container sensitized.
APCs, mpefefablyabthpgalin steriledforntHer injgpting theHAP emhyMN serople, and/orpaskaged of a kit
of the, invention mavbhe in t for | able
sol ut iatl)cr? ?10 e?ag”. Blslmrll%%é%s Fﬁ%?q%%]# g’\nc{@gg{s{oérl e%%g&@%?ﬁggéggﬁeut ion, or
buf f erceehphaksthyi ap¢linicisn cvbhére pptientraceuti cal |y acceptable sterile fluid.
Al'ternatively, the HSP and a2M conpl exes nmay be |yophilized or desiccated;
in this instance, the lit optionally further conprises in a container a
phar maceut izgg! | HEAGRMINRTFOR ORIMMUNOGENICERY IOIETHESISF 0Se sol uti on,
etc.), preferablygriaicempiLexgconstitute the HSPs and a2M or a2M and
HSP- cont ai ni ng conplexes to forma solution for injection purposes. In
anot her enifiptionadlyt the HSRiproteih complekesy BRP ipoptide gpmhlexesc gAMrprelém a needl e or

syringe ref erabl L Nes ile formn Lecting HSP and
250 CaRpPIReS PN YepRRE QAL Bl Belion'cql B B Pttty 0 BNV
i ncl udathgfagy mathod ket iattheontt. By wMiznsmpiSPutpeplinilgion, one of the following
procedures can be used. In a preferred embodiment, the ELISPOT assay is used (see, infra,
) Section 4.9.4). |
‘ . 4.8.1. THE MLTC ASSAY

Briefly, mice are injected with an amount of the HISP- and/or o2M complexes, using any

convenient route of administration. As a negative control, other mice are injected with, e.g., HSP
‘complexed to proteins and/or peptides prepared from normal tissue. Cells known to contain
specific antigens, e.g. tumor cells or cells mfected with an agent of an infectious disease, may act
as éposiﬁve control for the assay. The mice are injected twice, 7-10 days apart. Ten days after

' the last immunization, the spleens are removed and the lymphocytes released. The released
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conpl exes by a clinician or by the patient. 4.8. DETERM NATI ON OF

| MMUNOGENI CI TY OF THE HSP“AND a2M COVPLEXES Opti onally, 2(Esbesey ok ein
conpl exes, HSP-peptide conpl exes, a2M protein conpl exes and a2M pepti de
conpl exes YW O¥HET? nvent i on can be assayed for i munogenPEM§YY26E? ng any
met hod known in the art. By way of exanple but not limtation, one of the
f ol | oviiymghoqytes ot be esstivmiptésesubsaguientlyrin wing by theraddigion abdrad sellstthatt he ELI SPOT

assay i S us see, infra Section 4.9.4). ti 4.8.1. THE MLTC ASSAY

Br i efl??‘?r?ﬁegghéa?‘@g%‘i@rg?rgg‘wm an amount of the HSP- and/or u2M conpl exes,
usi ng any mw@gﬂ@Bim“Qﬂh&nﬁpl@dméﬂdmﬁyﬂatsﬁmMateAswimmg’anitmy@DﬁtroI, ot her
mce are injected wth, e . g., HSP conpl exed {.o pr.otei and/ or | des

pr epar &tqdas primehsed (SrL0LIQ é?dskﬁﬂs §°?@ﬁ'g’ﬂﬁ ecfm%%ﬁlhoi i“ﬁeregz ccleﬁﬁ 'Eanﬁiﬁfetlg&ge ns,

e.g. t aﬁlnl, ia@oef hd e bAE S5y ) i3kl RPVIASRARIm edntAfing D0%Eithleas di sease,
may ac‘?@éx}s &?g@tglevé coﬁtrolﬂpd?or)the assay. The mce are injected tw ce,

7- 10 dsepem.ajmanettzio Tases 3444 secandagy mixeddyrhehoeyte eniurn sspemeant paydednsindedn a5 e

removed and the |l hocyt e el.eased. I r 2006 WO

03/ 0157¢5% F’f‘g@é%g% cqQ?r?{ﬁ%lg?vg@faé%%%%@?%ﬁ&ggﬁ%%%&gg@gge ﬁently in

Vi tro pwatiRe:saeditoit@nmeprigaptyitblis Ticklaiespoixgufas inmuiibaion splege celiof

Interest. For exanple, 8x106 immune spleen cells tBe_ stinulated wth

4x104 WRY bagrdturpd@ithpptsgmalption. I}‘-SPP‘FQER%BtSGBIWegg%f & Papuizgd S,  nt 5 ni ng

- the anfLgag, Q%relsﬂfnﬁfa%anﬂtwigp%ﬁgéﬁéaﬁywsﬁﬁﬁﬁﬁﬁﬁ Blectetthinb iRpaRRiQpEbat € gene, as
|

the case” may be) M “medi um contai ning 10%fetal calf serum In
cert ai evttasieT @B%spwswndary m xed | ynphocyte cul ture supernatant may be

ingluded in,. the.cultu | oW bR QWM A3 ors (See,
G hsebr ook, SaE A bRy RRU U AP QHGE ' 4 i Co Rl dosy 100

cyt ot oRildihoCetlal., 198% [flanae Rak. t45r507 5071 aeiBlavheresyslabd?93.el frymunstherape cul t ur ed
w thout stimulation. In _sone erinments spleen.cells of .the ip I'zed m ce
may al %‘3)3%3?43@’[ say. fhf W‘F‘ﬁ%ﬂ%’@&?"i‘&i‘ﬁ‘@a‘@%ﬁ % ageereqsobepsy ﬂgt erm ne
the spgck hiiffekdny efftlctol:BEpet Y TPlaAYE @sdllg @11l to BOS) ONargSicelldlay prelabélied by he
cultures are tested for cytotoxicity in.a 4 hg%ﬂ%lcrr-rel egse gﬁﬁg ( See,
Pal | adipeubatipg 150" targpberils irraliueg mediul confaining 20 mba 7 6T oPg BABALT 8 al .
1993, e {HTURIRIARL, chds BRewiiptibelind Kath SssPaciit BTN ¥ petoenanOCy t €
culture 1s added to a target cell” suspension to give different
ef f ect oiplitate gt th¢ Epfoprintetcoutsol{ insorpbiaed to measurespentyneottLriglegie(®xel | s are
prel abﬁ;'n';p‘ﬁgcﬁ s added to assay) and 100% release (cells lysed with detergent). After incubating the

' cell mixtures for 4 hours, the cells are pelictied by centrifugation at 200g for 5 minutes. The

amount of 31Cr released into the supernatant is measured by a gamma counter. The percent
cytotoxicity is measured as cpm in the test sample minus spontaneously released cpm divided by
__ ) the total detergent released cpm minus spontaneously released cpm.
" In order to block the MHC class I cascade a concentrated hybridoma supernatant deﬁved
from K-44 hybridoma cells (an anti-MHC class I hybridoma) is added to the test samples fo a
final concentration of 12.5%. ‘

4.8.2. CD4+ T-CELL PROLIFERATION ASSAY
Primary T cells are obtained from spleen, fresh blood, or CSF and purified by
centrifigation using FICOLL«PAQUE PLUS (Pharmacia, Upsalla, Sweden) essentially as
described by Kruse and Sebald, 1992, EMBO J. 11: 3237-3244. The peripheral blood
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- appropri at'¥

i ncubating 1x106 target cells in culture medium containing 20 nC_ 51Crl
for one hour at 37C. The cells are washed three tines f¥!Fdvpaiy20%bel i ng.
Each assay goi nt (E:T ratio) is performed in triplicate and the

8¥HEHYI s i ncorporated to measure spont aneoufCE 28 dase (no

| ynphocytes added to assay) and 100% rel ease (cells |lysed with detergent).
Af t er moombeledarglls dreincutatdd for Tl Qdass withra Iysaten] cells expressing menbgedie| | et t ed by

centrifugatiop at 200g.for | Nj t " &ﬁ)sslﬁg,intothe
super nlgflﬁgcn'%e'i‘gn%%egé)ﬂers%&ngﬁelgngjggnh%h%égnérﬁkgdfl@ﬁg{%ﬁ%g%?m rgitlot oxXl| éi ty is
geastjrﬁd?@?sa;ypign(ir&rtmoém?nm@hﬂhﬂmmgsn' igen Bythailysatee dIZtsaloyllls abﬁiashw?ﬁmh di viI ded
y e to etergent re m 1 ni,aneous ed cpm In
or der PFB n?’i‘ré‘“&/ﬁ@f‘tbeﬁi %@%g@gﬁﬁgg &%@%’E@g‘h{}?@}eé% "‘T%B{d‘?)dggﬂé super nat ant
der i vegy{ 4ot Keifihwdlh s inderm FeabinfedtAdbnfiiing 1096l Bovind seiyyliogavm) | s added
to the test sanples to a final concentration of 12.5% 4.8.2. CD4+ T-CELL

PROL| FEERES. QN ASSaMI-ghitanyiney 18Q ppits/mlnenisBimGrand 100 sg{mlsreRipmyd® esh bl ood,

or CSF_and. pupified ' t] ' W REn’har maci a,
Cpsal | PR pefl Pt for T2 d 3745, bR S Wl Bulr R 057 ™2 B
J.  11:pestch! Maddyhwell foe 6 he{ heriated] arldl radichchivityfedsaded irpa YORCOUNAD 03/ 015712
PCTI US02/ 26573 nononucl e cells are, i, cug:at d for 7-10 days with a lysate
of cel feEtidahneountsy(ty gCo e&B‘ﬁﬁ’_ °Maht i gen presenting cells may,
optionally be added to the culture 24 to 48 hours prior to the assay, in
order to process and present the antigen in the |lysate. The cells are then
harvested by cdi:d-i ADNFIBORY RESRC ety RPM 1640 media (G bcoBRL,

@nt her sbu r]% 3 é%{?me‘% g‘f&g‘é@éﬁt ofhk inhéch Eﬁe(iﬁlnhﬁc%%:hy QH{@ IESP-z%PMMl 640 nedi a

tai ni ng ine serum 10 nM HE pH 7.5, 2 nM L-gl utani ne,
100 undoigied is fetpintindd tymeBsuringantialios pridubedsin respansertecihe vacsisaiimavit e 96 wel |

plates for 72 hrs a 7 C . pulsed with I, G 3Hthym di 0 EN,
Bost onCoRREs- IR gas 1‘1"‘15%%“?? W@&W’-\%‘ﬁ%&? pl&ﬁl(g%%‘?l At 'Wr}tﬁ?té gbﬁ%ﬂl}ﬁ edin a
TOPCONRted &I N0l flifvtlio® B 078 Walelrsolubiag kfd rlfias, o HSH- oEa2M- dMuipleed forfionn. ) .

4.8.3. ANTI BODY RESPONSE ASSAY | n a_certain enbodi nent L he.iLnvention,
the i nefufhoprerns{peptidss used i fpvacsiedn RESabAg fox Q@%%%fg‘r%g{\é%p%ﬁzﬁ‘ﬂ‘\é‘asulri ng
antib ee\g?lﬁ,[aﬁéejé{gﬁ%g b BIBARANA 500 i BB asSA (8tg %@iﬁ@onm (wopnpl ex. In

one node I ment, mcrotitre plates (96-well Immno Plate I,
Nunc) EWEEN2Rardd %\(7/W) teginglserul 4lbustinkpep wel fifoxsbhepr; tep Washed Huri fi ed,

non- HSP- or. 1l r I ' i the

Vacci rempr s FR B R iea St ChF RoRlyaElBRe bR Y B, T2

enpt i eglo@ker bhavkephtient) 13 applkd at PES: or BEsur( RBSheplates aneiwaghed. 30596s (withy ) -
PBS-T. The anti-peptide antibody activity is then measured calorimetricaily after incubating at

20°C for 1 hour with 50ul/well of sheep anti-mouse or anti-human immunoglobulin, as
B ) appropriate, conjugated with horseradish peroxidase (Amersham) diluted 1:1,500 in PBS-T-BSA
- and (after'3 further PBS-T washes as above) with 50 pl of an o-phenylene diamine (OPD)-H,0;
substrate solution. The reaction is stopped with 150 ul of 2M H,SO, after 5 minutes and
- absorbance is determined in a Kontron SLT-210 photometer (SLT Lab-instr., Zurich,
- Switzerland) at 492 nm (ref. 620 nm).

4.8.4. CYTOKINE DETECTION ASSAY

The CD4+ T cell proliferative response to HSP- or a2M-complexes of the invention may
be measured by detection and quantitation of the levels of specific cytokines. In one
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TWEEN 20 and | % (w v) bovine serum al bum n) per wel| at 20C for.1 hour,
then washed 3 times with PBS-T. Fifty pllwell of phasnme2®bFebosFy20@m a
vacci nated animal (such as a nodel nouse or a human patient) is applied at
20C for 1WRMSSURG the plates are washed 3 tines with PEEEH265 0
anti-peptide antibody activity is then neasured calorinetrically after

i ncubagmbpgirent, Hoporample, intrpgslinlaygyidkineg way ke measyred ypiag pn HN-Y dolpioB or ant i

human j i . r j G a ] Lsh
por oxi g0 i 89 unfnorBirin29 GRpZ Eune SRGAS Ef MBI IFERBNNED,
PBS- T mwaiphers] deodanonoaycleur teils 5om a subjeatiraatedivating SRepeptiderdrM @RPjdeH202

- substrate.,solution., The reagtign is sSto d with.150 p.1 of 2M H2SO4 after
5" oS g A bRGE wlftenar el R fmstot with B e FoSeen B, oo or

- (SLT Leapent oftidifectiot GisiSe. Col¥hicZRdnl stitsbt with T ED-dpedifid labéled £iBodied . 4. 8. 4.
CYTOKI NE DETECTI ON ASSAY The CD4+ T cel] proliferative response to HSP- or

OM corgstestable yfflameytomeiynior evmpla FITGropugatet @8-Gh)e ansk Reeth-Mbelsd anti-

quant i ' t SPREAd | MBI NG reabfdd W8 R81sbelea 20 February

2006 %%@%?1@%&#@%%59&57?%%@%‘?mm, ofeaexarrpl ed? }n?f'acel | ul ar

cyt oki antibodiesrebaivawdth huseh TN Ea anti-FlY-y). Samplet aremanalpsed by flow cytegtetry or

i nmmunogeni ¢i t f,a conplex of the invention. In an exanple of this nethod,

peri ph'%@&lsgﬁf%lggecmgﬁud ear cells froma subject treated with a

HSP- pept i deAlesinaRMypefilter tiemuasspy, te arpnslibied imtetbspotdesap RLISHOTRNt | gens  of
~a given tunor_or with peptide antigens of.an %%geggoof i,nfect] Qus di sease.

i

Cel| 5 W MAERC iegtte R AR e A nefogdimeRt forget ect abl e
g?i :‘ | O a0 N RitfoY el RE-bRXATRIcRo i PlardR Bhdtatpd it @mﬂea%haagpceﬁw- | abel ed

- CD4 antibodies. After washing, cells are fixed, perneabilized, and
r eact epfinpry patibpdy.lizh antel'N-n and the platesis blogkedito avoid backgrowdduety y ( PE-

anti-1EN v).- Sanpl e re al.yzed | Iy j andard
t echni I(lqol’} gg%lﬁ,&ﬁ}l% rrl%‘fsfi o\ﬁl &t %&g’sf i s?xg %iof%ﬁl%ﬁa%fse%ﬂ?&%dhced% Eéﬂ}%eﬁ% i nked
i Munosikincasaing ik, SPaihpd famsaybiedtacatide with @ HSPepegtidecatl/os p2Mdi paptideyt oki nes
- sur roundi a T cell.. In one enpodi , for. e l.e, .
i L1 ocuDmPlfbo Baich SERelh s el or B DG te c B ErIA (b g+ Pigtin
~ cytoki 1@&1&9%&0{1&&#@1&% adiBddh Ridded. - Bhe.an@tididy cytbiting congilék dahithelbat € i S
- bl ocked to avoi d background due to nonspecific binding of other E,r,ot ei ns.

A sanpleectstl, gaivgemesgonyegedisteplayigin coriekanerseprgtingsells §E@F ePPHg cel | s,
obt ai ny gq. . j € i P- pepti de and/ or a2M pepti de
- conpl ex, %g%&ggﬁgicé&%%&%%ﬁ%éﬁgﬁg e wells of the microtitre plate. A

| abel ed, e.g., biotin |abeled, secondary anti-cytokine antibody is added.

The anti body cytqkin hen be detected, i.e. by
enzyne- conj ugat éﬁti@gw%t oki ne-secreting cells wll appear as

"spots” In another embodiment, the “tetramer staining” assay (Altman et al., 1996, Science 274:

= : 94-96) may be used to identify antigen-specific T-cells, For example, in one embodiment, an
) MHC molecule containing a specific peptide antigen, such as a tumor-specific antigen, is
multimerized to make soluble peptide tetramers and labeled, for example, by complexing to
streptavidin. The MHC-peptide antigen complex is then mixed with a population of T cells
obtaiﬁed from a subject treated with a2 HSP- or a2M-complex. Biotin is then used to stain T cells
which expréss the antigen of interest, i.e., the tumor-specific antigen.
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by visual, mcroscopic, or electronic detection nmethods. 4.8.5. TETRAMER

ASSAY | n another embodifrent, the "tetramer staining" assyFeuparygpOtet

: x1. , 1996, Science 274: 94- 96) may be used to identify antigen-specific.
cells. BROMIDl e, in one enbodiment, an MHC nol ecuPE/EIRREHi ng a

speC|f|c pepti de antlgen such as a tunDr speC|f|c antlgen S

mul ti meri zdd. t o MiGN] NG 2 s e RIPREVFNITON AND by

- conplexing to Whe NEC- peptlde antlgen corrpl ex is then nixed

wi th a popdhatifes obimiiunothetapy withTESPA ecleIM-complesas op detdevelophadand t h a HSP-

or a2M co Jex Bi t|n s the used to, stain |1 s _whicgh,express the

ot Ao RroR P diggascs Fbe gioraBery e eyt o SOBFB M ar y 2006

WO 03/a9t1§12ﬂa {ﬁ&(ﬁﬁﬁ@@éﬁﬁeaéurﬂa 1R erdelmiti ity 56 A Padabdeinblte SEANCER

PREVENT] ON AN%(EBI MVIUNOTHERAPY The%éﬁ of i m‘rﬁgt herapy wi th HSP- or

a2M c oriiplanimenuniiy: actiaty of exselitic Tdymphopytesyn e} orlevsts Qfé@mfa’ﬁﬁqlﬁc di seases

can b Jg}l t.9 l)'ﬁ ncl udi ng
but no i %ﬁ%ﬂoﬁ@@éﬁﬁ&@ﬁﬂ%@%&a{f& %p%&%‘h&g y asgl[asﬁlmggsessnent
of Ceédhlﬂqaés sublasa ¢oynpute} taedgrapihic/(CT) s@yiamﬂyj ¢hanges hymﬁma@aimVen vitro; c)
| evel ecifi c ens, ci no oni ¢ CPA) anti gens;
d) ch "rrﬁ"{‘l‘r%p 9”“6‘%“?%?‘@ ﬁ’é’*" éFFLB(f% CEHCH® as a conput ed
tor no%&pmlggy(&'ﬁ)m&g% Addogimechanges in |evel s of putative bionarkers of
risk for a particular cancer in indjviduals at h risk, and #) changes in

t he nor phoftBgfelleming frprestions Aengribe apsionds BHAFPIHIPTOGHNEY ng subsect i ons
descri be optional, exenplary procedures. 4.9. 1 DELAYED HYPERSENSI TI VI TY
SKI N TEST Del ayed hypersen5|t|V| ty Skl n tests are of great value in the

eral l |m*runocé-|9{1et Y PE [V ) BEn anti gen. Inablllty to

react to a.batt kn ant te aner Sato, T., et
o 000, * B Thefienst ‘ﬁ q’r“‘ &t arﬁf"%gﬁgﬁ?f“e %Fhssg?f I R totRe : |

testi ragdbamﬁrmﬁmﬁiﬁﬁﬁo ahh@ugaﬂt h@ﬁﬁ@tb@ea&tt@&@dtt@jr@frdohm@tskﬁﬁmgmw ected from
Ilght and reconstituted short hef ore use. - _or 27- gauge need ensures

i nt r ad@PedenergRtSsin. To gl E%cﬁg’ér{@@ﬁgd %H‘Pﬁln?“s?isr‘gﬂl on of anti gen.
Tuenty- { OU Ry g olfhifIBUE Sl edulel ARATRsBRTLBlohdd o 40L, t he ant gen.

t he | ar gest mensi ons of bot \ﬁéerét hema and i nduration are measured with a

rul er Protogiestisem Jightyand seensjitugrid beforpane.of 21 e df-serecueed grabesi s confi r med
ool gt G GORERR, Jablit ko or At Mty o B 1R Hher

intradermal admimistration of the antigen, the largest dimensions of both erythema and induration

are measured with a ruler. Hypoactivity to any given antigen or group of antigens is confirmed
by testing with higher concentrations of antigen or, in ambiguous circumstances, by a repeat test
with an intermediate test.

4.9.2. ACTIVITY OF CYTOLYTIC T-LYMPHOCYTES IN VITRO

8x10° Peripheral blood derived T lymphocytes isolated by the Ficoll-Hypaque
centrifugation gradient technique, are restimulated with 4x10* mitomycin C treated tumor cells in
3mi RPMI medium containing 10% fetal calf serum. In some experiments, 33% secondary
mixed Iymphocyte culture supematant or IL-2, is included in the culture medium as a source of T
éeﬁ growth factors. ‘

In order to measure the primary response of cytolytic T-lymphocytes after immunization,
‘T cells are cultured without the stimulator tumor cells. In other experiments, T cells are
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4.9.2. ACTIVITY OF CYTOLYTIC T-LYMPHOCYTES IN VITRO 8x 105 Per i pher al
bl ood derived T |ynphocytes isolated by the Ficoll-Hypag@Feswryi2f0@at i on

gradi ent techni que, are restinmulated with 4x104 mtonycgj G%{EGE%I ed tunor
cells in VSMPORPRE nedi um containing 10% fetal calf ser ome
experiments, 33% secondary mxed |ynphocyte culture ZuFe%r nrat ant or 11.-2,

i s i nektearcl Withhatigmically dstinstivalln Agersisdiys.dhe gtures aedestedfOf i h factors. In

order to neasure, the i Nary._.r SWUBQIEEGe §F thy BRtaciibEd af ter
i munFyalorgRy I ar %ls‘g}-éqq%s%ﬁﬁf@gﬁt out the stimul ator tumor cells. In

ot her , expeid,BRakShan PO%E  Hos the aati-BEQ clasdiblesking acthiis, afeniohconespis

PCT/ U802/ 26573 restinul ated w th antjaenically disti (Seikd§h er si
ays, stivenstnl oiVGG2 AP PEB D10 BEFHGR b o opy bR Et LES Gekt2l e

assay.%%'{292%&30“%%?’9@#§5:%74R.el ease of the targets should reach a |evel

| ess £ e anti - class | blocking activity, a tenfold
concentrated supernatant of W132 hybridonma is added to the test at a

final concentratiqgn b Lo AR s ¢l ARTIGENS | Munot her apy
15:165-174) . 4.%.93: EVELSOR TUMOIKSES AN T GENS Al t hough it may not
be possi bl ghouSt 6§ ndtbk geisiblewdetectuniqge isnop putigens qn AJRZOrS tunors

di splay antigens that distjinguish them from porgmal adiiyaponocl onal
ant i boeiyors dispige antigepyipat dﬁ%ﬁ“ﬁ’f‘ﬁéﬂmﬁ?@‘?"% att on ar¥ndp%§l|: 1(I:)n?:aﬁem ca

characterizalon o A Bkibf SShi dhemiavarabiesmtion ufthe aidigenscind §avss t i cal | y
for dirgﬁeﬂ%s%‘vg%@g?&?égﬁg‘%orrrgeq from nontra?fi%orrreq Cet&rhﬁedg:@ﬂ 5 Q%or

def i nibebohvalhatihdiagmistically fos diginefonof EapsfEmALHCR APPRISIHEYYESt “Char act er i zed
huran t unpr - sogi at ed | the pesreriiialzedhimgamaor- These anti gens
ark e Eagﬁﬁféﬁ‘g“"a%" ryogenesi%élffs but are absent or very difficult to

det eCtaghddifialaaBbend dtél the éricsfetabantiphms. Thoteantgras ag S¥PIE¥FRd fU0€ar ci noenbr yoni ¢

antigen (CEA), a glycoprotein f.ound. o 3arary § cancer
cel | s,emoﬁwl%h'gﬁﬁr%?ntm&@ﬁq“gﬁo %%{cf{éﬂoglgﬁ%gﬁgli% 'S se(kil)g%j f om col on

“carcin Qﬁgg,fﬁk;%{?moaﬂﬁy&ﬁélﬂﬁigéﬂl(dﬂm,Sﬂﬁtﬂi?rotéih fovad on fiita)iseAn paR6lght t hat t he

presence S antigen in the serum. co .b Rais ents for
col on eanaeells, bapwet el POYEla]tqu\ﬁP%loﬂ\}F‘?“lﬁ'ns{nﬁ‘égtgd?r%re}sf,%rg%ucéﬁmgg&&gg%cr eatic and

br east Cd?flé S ﬂlaejf %&PE Zt\rf’?{“%gm%?ﬂ%%f iha thepresencadf (GEAutigharthé soram

noni.t o rise | evel's in.cancer .patien er goi ng
t her apyouldbe M tEsraas pitishts faycoloneancss. RV eVEL RFenls r“B'S‘rc’élgeg F"(S“norga ?\'ﬁd{?g sponses
to treatnent. Several other C | ULREBT CF eTHeRAdte, Usdtitoing the

di agnoBFSEARHYP ?ﬁ%‘ﬁ’??%gﬁsﬁ&%genagﬁe%?@le. g.. alpha-fetoprotein . an al pha

gl obul iy AA%EBbE UEA REER iechnby phtidnts uniérgeing Gexpy bisiprayge useful for predicting
| tumor progression and responses to ireatment. '

Several other oncofetal antigens have been useful for diagnosing and monitoring human

: ) tumors, e.g., alpha-fetoprotein, an alpha-globulin normally secreted by fetal liver and yolk sac
- | . usedasa

cells, is found in the serum of patients with liver andl germinal cell tumors and can be

matter of disease status.

4.9.4. COMPUTED TOMOGRAPHIC (CT) SCAN

CT remains the choice of techniques for the accurate staging of cancers. CT has proved

more sensitive and specific than any other imaging techniques for the detection of metastases.

4.9.5. MEASUREMENT OF PUTATIVE BIOMARKERS
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cells, is found in the serumof patients with |iver and germ nal cell
tunors and can be used as a matter of disease status. 420Februa@@RFQSTED
TOVOGRAPHI C écg‘}é SCAN CT remains the choice of techniques for the accurate
stagi ng of VeAH¥ETZ. CT has proved nore sensitive and speUUF22%Ran any
other inmaging techniques for the detection of netastases. 4.9.5,
MEASURENVENTThereveisTof Bl puitiBy tiomprkaioraskonf azpeaiidypaent gre Apaeraiooumnges 712

PCT/ USQ2/ 26573 The levels of. ut ati v i WS cific
cancer 8?%“2851%%?%"8%085 Hon “'6'% CP[? %@Ee f@?@ﬂ%ﬁéé@*ﬁr}%g{oﬁlﬁgﬁ |§ Og%{rfa% P :ﬁaglﬁjng

- cyt 0sOhi®idaal af@iiancdeisk Eripyrtiteandesisasm progtatexgmificantigen (P3AE vi dual s at

enhanced ri sk for prostate cancer, se rQs e-speci f ] igen (PSA) is
neasur’é‘&‘sﬁv’dtbﬁéhfiﬂrg%"éﬂ’i‘frd@“ﬂg?&yi Brayen- r’g@@? 5&531’ ks&"]ek‘ya{‘“?{%ééﬁ J.( Ur 2)I -
147: 843588 m, WA er &??%@@MW%@%@B&;%ianmMM& B8 8RBer Or i N

individuals at risk for colorectal cancer CEA is neasured as_descri bed
above CBASeweisoredss Segribedlioyein Saefiopideiiland itindipidasie e gnhansed Akfor pr east

cancer - y (49RO i | cedure’

Gosor i R B lLE b R0 Bl Bipshet RS RN s fboR P

79: 3048chaeiddr, J. Ehel. r1oBR Feas Blatl. CAdaé Bch 184 §9:38423051c dhpofatreds bigd abdver ence
herein in their entifety.. 4.9,6, .S M A Sonogram renai ns an alternative
choi ceaISme’é’eﬁlﬁdqtlYe‘e{eﬁm‘fme’%%%? agi ng of cancers. 5. EXAMPLE The
foll ow ng experiment denonstrates that conpl exes of (a) antigenic peptides
derived froma cellular fraction, wth (b) either HSP or al pha-2

macrogl obul i n (#2M-, SONOGRAM ¢ ve at protecting an ani nal

prophyl act i 2 : hﬁl%p’ . T o1 SNE=Ye Q06 03/ 015712
5)2 WTERI&EQ%WW%ﬁf%%%WS 1. fgLﬁjlgr otein t%ﬁr“’f“’%f\zgﬂ on. For
puri fieaatéron of a2M serumfrommce was diluted 1:1 with 0.04M Tris pH
7.6, 0.15M Nad and applied to a 65ml Sephacryl S 300R (SIGWA) colum
equilibrated and eluted wth the sane buffer. a2ZM positive fractions were
determg ned gowameelat bl ot and the buffer in the

The following experiment demonstrates that complexes of (a) antigenic peptides derived
from a cellular fraction, with (b) either HSP or alpha-2-macroglobulin («2M), are effective at

protecting an animal prophylactically from cancer cell growth.
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fraction was changed to a 0.01M sodi um phosphate buffer
- PD-10 columm. The protein-containing fractions were apprE@ﬂﬂ
‘Concanaval i sepharose col unm. Bound protein was elu
met hyl nann‘gég‘"’"b'ﬁpgnosi de and applied to a DEAF col umm eé‘gﬂp%&%gd W th
0. O5M sodi um acet at e buffer a2M was eluted in a pure formas anal yzed by
SDS- PAGE  ahl | AATRRIARSAND MUTHOBD 13\ sodi um acetate. In some
experinments, a2M was purchased from SI GVA, G096 was obt ai ned by the nethod

described in Section 4.3.3. 5.1.2 Tunor rejection assays Al inmunizations
wer e done intradel.lra[?kgteim*pl&ﬂﬁaﬁdn vol une of PBS Two i mmuni zations were

gi ven one ek apart. rans. of . used per
injection ‘EIFPHE caﬁlgn& %qxgg?%%as dll_lu 1 ﬁﬁ;@@ﬁ?@?ﬁ‘ﬁsooo) wer e
\Alatshegoﬁmqulrm;aﬁdl ﬁpneftmh;ﬂft ; ha&l?ﬁS'tSﬂHUCEIGMK)tcE’Bﬁn&Qﬁiﬁhﬁieéembﬁluted ;
intradermal |y one week after e last immunization r.e jreasure
in twowih %ﬁmehgffef%ﬁﬂ-%ﬁwwcﬁ?}@r%% ‘?XHE“‘E%@H agot-blptan nggiﬁ‘lb‘ge e t unor

to ¢ g,gf &mqro % S @ \e@&a@ﬁlﬂwm 7@&@%&@@ W6 kdlGinn. The

si ngl e- carion ana ari ance (ANOVA). 5.1.3 Gener atl on of
conpl emtem—ﬁaitdlmhg §attionswereapplind tey Cbm‘@m\dahn smarpsaaccdmﬁ

honogeni 23 we ul t Lagent i f tant was
treat ed > l“ﬁ‘?ﬂm&%ﬂﬁﬁﬂc&ﬁyﬁ%’nﬁcg aC| d%]%ﬁ%‘? gﬁﬂgﬁ&qﬁgﬁﬁk or hour s

f ol | owgfih byosEERTunt stgatd Bm‘et a2 v%mdﬁmpmrﬁmamﬂyieﬂby SDSHRAGROre) with
al OCkDa cut off limt. tldes | ess thanl CkDa (referred to as "Mt hAl

béouse of a

C0") wefnd ipmungblotting ity 043 W‘E‘WF&"‘FFQ to a C 18 reverse phase col um,

w)utl ng t hepRERE keRFimehisuINBiosiRéhased HOnMEIGMS. peptides down in a vacuum
d reconstituti ng the peptides in a buffer suitable for conplexing. (96,

a2M  or al GpAf was(ohtsined byshe mekod dgsoribed Briep#m4.38s heated to 50C in the
presence of 50 nolar excess of 63 20 February 2006 WO 031015712

PCTI USQ2/ 26573 Met hAl O. The reactions contai nngthe resulting conpl exes were
pl aced at room tﬂenper[ammeejiacﬂonaﬁsaym nutes and then placed on ice. Free,

Uhus. hrde. bl Sheusgeogs e igH D4R %lvlg%%w% 25 o B Ront ¢ he
Meth Ay Iéllé%&enfsgg USih foRrbRIRY Yo k;?%fgﬁ%lwakugearper infuotieH t y
gp96- pepti and ac2

elicite e conplexes pepti de conpl exes. The
ant i gesitter M%G:omplemrtahpéilw tum eells (409:008) wera Weshsdree ofispluramedivn, | ysat es

were treated IP and trifluor [ he,f.Eaction of
pept i cisepedppad R inop R e Rl i ol il b

were measured in two dimensions. Half of the average was used as the radius of the tumor to

calculate the tumor volume. P values were determined using single-classification analysis of

variance (ANOVA).

5.1.3 Generation of complexes.

Cell lysate was obtained from live Meth A cells by dounce homogenization followed
by ultracentrifugation. 100,000g supernatant was treated with 0.1% triflucroacetic acid (TFA) and
3mM ATP for 10 hours followed by centrifugation in a CENTRICON membrane filter (Millipore)
ﬁrith a 10kDa cut off limit. Peptides less than10kDa (referred to as “MethA10™) were further isolated
by binding to a C18 reverse phase column, eluting the peptides with methanol, drying the peptides
down 111 a vacuum, and reconstituting the peptides in a buffer suitable for complexing. Gp96, 02M,

or albumin (which was used as a control) was heated to 50°C in the presence of 50 molar excess of -
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conpl exed to a2M or gp96 as descri bed above. BALB/c m ce_were inmmunized
wth a2zM or gp96, un-conpl exed or conpl exed w th Met hAl 29 Fehrpasy 2098 ce were
al so i mmunj 1.t h al bumi n- Met hAl O or PBS as negative rols,

| muni zat irlgégg(\}/{/%e\%lt‘é done twi ce, one week apart. Al m ce"%&‘&%ﬁf{& | enged
intradermal ly with 100,000 liveMeth A cells. one week after the | ast

i mmuni MethAdA: Thereastipnsgpriaininstheresplime complgressrsplaged atyeomy ismpgrafis food) af t er

t he chgk ; | 14 e DUTRe hv '%Ebﬁlgﬁb?ﬁﬂﬁd
Nunber ﬁJ(I)Ifu?ﬁlrgri c%ﬂl\[-gvlﬁl Pﬁ%@% ‘E')ﬂr(l:g% k"5rén e\Rnht turm?v%eltspasg at ag Oneasur abl e
t unor Gdillitmye) 20omEeteslids omdy $SreAlstldor immvistitatlonsO65 PBS55 a. 2M Met hA10

conpl exes50 (p96- Met hAl O conpl exes50 Gp96 purified fromliver55 a2M.
purified fromserunb4 The data in Table 1 shows significant tunor
protection §n mMRESTLIS NI zed with a2M Met hAl O (p<0.05) or gp96- Met hA10
(p<0.05) compl exes but not mce imunized with a2M al one, gp96 , al one,

“al bumi n- MetiRARe perppst, ha Meth P Bimes odshygs Wesdote) dsmepatsteiie raptiumers 573
5. 3. Dlmle@ﬁeﬁfebg ggyggédgas BomPlBxds /UM bR dpRlle ARIARE. THRESenfiQaed bed

her ei n denonst r at approach to iI'munot herapy of cancers, whereby
an ar r bepitopes obthisltumet dreprsmowe Méth Axell lysatest wese trentashwith ATR4nddiifiupreasttic and

ort ec PO a0 B cpelin® BREenRE e b riicbat Lo BOMs R0 SRRIEIER 1 1y s
shown Biripdxad told¥ 8PE6 hfl@dsEicl abd\Val BALIYE niibd weérk Imlhinikddl vithaM 085196, N

prophyl axi s can be extended to treatnent of pre-existing disease, as well

as i n wresrnessd o pemplexsdawith Metharl OpBARBanice wersr Al imsppguzed with adiugiiem c e s

Cit ed i r ' AN | | t ) -y, and for
SH S0 a0 o bBs bR AR Wikufinira s VAR L Bnd BEd Rl MGt

pat ent wore chrdlerged intdénmaly with 10000 lyp Msilf A odllsoye wierk afterdhalps bainimjzdtioni cat ed
to be hieornOrALY ik Bh SIS Sagk Up id Gy SBLRERLY clfibogdl | PUT POSES.

Table 1
Compositions used in Number of mice challenged | Number of mice with

immunization of mice with tumor celis at day 0 measurable tumor at day 20

MethAl0 only 5 5

Albumin-MethA10 5 5

PBS 5 5

. o2M-MethA10 complexes 5 0

_::‘?“)\; Gp96-MethA10 complexes 5 0

| Gp96 purified from liver 5 5

o2M purified from scrum 5 4

The data in Table 1 shows significant tumor protection in mice immmized with aZM-MethA10
(p<0.05) or gp96-MethA10 (p<0.05) complexes but not mice immunized with o2M alone, gp96
. alone, albumin-MethA10 or PBS.
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Many nodifications and variations of this invention_can be nmade w t hout
departing fromits spirit-and scope, as will be appareni0 FeragydB0&ki | | ed

in the W i fic enbodi ments described herein ar I by way of
exanpl e onihﬁslgﬁgﬁt he invention is to be limted only b?c?%éﬁpg‘?’?rs of the

appended clgams M the full scope of equivalents to which such
clains are entit = 0O February 2006 Clains 1. A nethod of preparing
conpl exes CoRPEipeiiRentSPimmiEakoDidingl MEofOdRLAbea teteth dbnbte@RI LudeDt €i NS,
sai d nethod conprising the step of conplexing a popul ation of antigenic
pr ot ei ¥EPreRsh e/ imemymogherapy of pansers, tibercksan asray aEtot celiyias pentifesdrasn the Eaqr shock
proteins. ik Vit .eln,.khe i i I i . i's

br epar aiifetali b Rich ety POBIRL R rice ARASIECoRb Bl Aclftly 2

pr ot ei RtiMilape Me Hder GBSLI systdn to S@pdhd ¥pdcificalppastshedneisrein Mile 4dtd indioapthiases at
| east 50% of the different p i fferent,proteins of

tei t 1 5 .
| ha® Vi i Bt s Geprossh INPrBRYIS Bt bS e fe el bt O Bty 5 0

shock Rlefb@inteaffiPhi?Revenfon phthGRRicGniaRinb des, said nethod conprising the
step of conplexing a population of antigenic peptides to one or nore

di fferent heat shock proteins in vitro, wherein the population of

ant ! 08 € PRRLASRS Ok Adn B dcGShuc o by o Ro PRRM AR ANEhd (br P! 00U CEd
by a method conprising subjecting a protelin-preparation to (Il I'gestion

W t h mptupotel anthesame extertas éf @ch dividuel eblicuion oy patad oo pate applivatierewas mat i ¢

‘met hods, . rei.n said.ptotej r epar at is.from.aptigenic cells, a
- cel l ul é?“ﬁég\&qnﬂﬂld?‘?h@lug!ﬂdgca t«&eéprp%zteﬂ;%g F%é',cnc(elﬁ'} lﬁeghﬁg’fg%ﬁgpﬁ Thout
“haying sel ephihy@bdificARY 218 vafiatiohesf@iRelerdion cattidmhald withoy deiaeting fom jaept | de
esent in said antigenic cells, said cellular fraction, or said vjral

part i cSeiEt and seppecas Wil hesnpaeest tg thopesklied 5ybg gt Thesperfgeabadimenisdeicabes or at
| east g0cfll.ldo2hRN yWa?Bf’éﬂ}&Fféfon]??dnﬂ R HeBEIH € toteliustted SR By 6Lkt G¥ihe
fraction, or sard’viral particles, respectively. 3. A nmethod of preparing
conpl expmnddmbaiins along With thesthi sdoppofetwivalentto whith surh clatye asbanitikled.conpl exed to
antii geni c peptides, said nmethod conprising the step of conplexing a

popul ati on of antigenic peptides to one or nore different heat shock
proteins or a-2-nmacroglobulin in vitro, wherein the popul ation of antigenic
- peptides contains at |east 50 different peptides and is produced by a

met hod conprising exposing a protein preparation to ATP, guani dium

~- hydrochl oride, and/or acidic conditions, wherein said protein preparation

(a) is fromviral particles, antigenic cells, or.a cellular fraction
t hereof selected fromthe group consisting of cytosol fraction,
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cell, wall fraction, cell nmenbrane fraction, cell organelle fraction and a
fraction characterized by protein size and/or charge, (20 Fébsugny@pfred

wi t hout having selectively renoved or retained any particular protein or
peptide present in said viral particles, said antigenic cells, or said
cellular fraction, and (c) conprises at |east 50% of the different
proteins or. at least 50 different proteins of said antigenic cells, said
cellular fraction, or said viral particles. 66 | 20 February 2006-4. A
met hod of preparing conpl exes conprising heat shock proteins or a-2-

macr ogl obul i n conpl exed to antigenic proteins, said nethod conprising

cont act i nd-laimspr ot ei n preparation in vitro with one or nore different heat
shock proteins or-a-2- nmacroglobulin in the presence of a cross-Ilinking
agent under, condh ine#td oTpEpainBomés ebmpriting b&E sivcR pitéinPésmRdeatiton are
chem cally cross- !ﬁi nked to sai.(g h at shoc &{goE ei E.s or, a-2- matclglo'gclr o?ul in,
wherein the protaé]I ﬁelﬂ?grﬁ&?“ést o) m(e icgmg?ﬂﬂ% 3P ﬁ?mglﬁ{“il%gﬁf)% B Y, a
cel lul ar fracti cmtigénde profeinsaterived fibmpanat partides towine houmoraviiffenent heglethack i vel y
renoved or retai - ARy aart ' ' : | aPedSikith
antigenic.cell s,ﬂ}gg’."gﬁ%:"éﬁ'_a?hﬁwé‘% ?%% ipg%\a;ﬁbgpfaésna{%gﬁ%' ?‘g‘lﬂﬁf)gitg%eﬂgge and u% b)
conprises at | edwvingselegtiely iemoyed praptamed grypatigdargrotsin qrpgpifdeduesgitine, ent
protei ns of sai Cha;ﬂﬁifagpméieleﬁehdl e:.% cgﬁlpi;ciﬁbs(aelehﬂ!Sa% dﬂtﬂé:(lﬂi'ﬂbﬁnt protesiiod apfesst|
particles respec ., D, Q reparing conpl exes conpri sing

a- 2- macr ogl obul igrﬁjaé@]ﬁ%ﬁéi{gta“'_??&%ﬁ’ﬁ angcée%gept | des, said nethod conprising
the step of conplexing a population of antigenic peptides to

a- 2- macr o@- obul i4 niethodiof prepasipgegosipieseh eopprimshdabshosk peoiringrammiexegdépt i des
contains at | easintighi€pdphi@s£ bdid RRMIEBMpANHg tiR sRIpUTE6RPIcRMgA piphlRRsh of
conprising subjecting a rot.ein greg%:fggl on.to (i), digest.i or{?vmwéh 0 or
more  pr ot eases BHETHE FeRRHEH0 28 PP ORHEITEER s LhRGHDRIY A FHE: ROEREGe
wherein said prppeiatiopofmtipatic peptides cantaits a heasinil differient peptides andiiscel | ul ar
fraction thereof j riicl: 4 r : - ks

sel ectively renﬁj\{% 08‘?/ bi’ g%n g}ﬂ%@(g&%ﬁlﬁﬁ?{%artﬁ%cghé g?hgggtpg%ﬁﬂgwg%@t?g%h&?esent
in said anti genivth@preshansenepretesse or ) clqaywge hyrpne oF mosynap-spzyaptiGaehpds es,|
g_n]gf (c) tcormritsazsneaéin keﬁdﬁiot@ﬂ?ie@ﬁraﬁ&ﬁ(aﬁliisrﬁ'@ﬁﬁﬁﬁgeﬂfdlfefﬁ,lWSchlﬁlaﬁﬁ'?c!:tﬂﬁSt 50 »
ifferent proteipns of sald anti i.c_ce .sai d ce t fraction, or sai
Uirar parti ol cdiepdhpSind pdftgles ) e wiBPhpdRastisghelisReyelor

conpri sing a- 2- meieined kappdrticul opnpikiee geptisle prestatge said apigenisicels, ssidicelulst hod
conprising the s{.e2p.0%r SRR PaRtRIR, KRRY &Eﬂp‘?ﬁcé)&t least 50% of the different

proteins or at least 50 different proteins of said antigenic cells, said cellular fraction,

or said viral particles, respectively.

-3 A method of preparing complexes comprising heat shock proteins or o-2-

| macroglobulin complexed to antigenic peptides, said method comprising the step of
complexing a population of antigenic peptides to one or more different heat shock
proteins or a-2-macroglobulin in vitro, wherein the population of antigenic peptides
contains at least 50 different peptides and is produced by a method comprising
exposing a protein preparation to ATP, guanidium hydrochloride, and/or acidic
conditions, wherein said protein preparation (a) is from viral particles, antigenic cells,
or a cellular fraction thereof selected from the group consisting of cytosol fraction,
cell wall fraction, cell membrane fraction, cell organelle fraction and a fraction
characterized by protein size and/or charge, (b) is prepared without having selectively
removed or retained any particular protein or peptide present in said viral particles,
said antigenic cells, or said cellular fraction, and (c) comprises at least 50% of the
different proteins or at least 50 different proteins of said antigenic cells, said cellular
-ﬁacti_on_, or said viral particles. '
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anti, geni ¢ prote| ns derived fromantigenic cells or viral particles to

a- 2- rracrogl obulin in vitro, wherein the popul ation of a2ﬂng:armrg2ﬁ®&)te| ns
(a) is prepared without having selectively renoved or retained any
particular protein or peptide present in said antigenic cells, a cellular
fraction thereof, or said viral particles, and (b) conprises at |east 50%
of the different proteins or at |east 50 different proteins of said
antigenic cells, said cellular fraction, or said viral particles,
respectivety. 7.ATretiodafiperparing cymplexes compriging beat Bhoclipising orpd-protein

preparati on conphh&esoblih RaPldxed RS MtRERE p r&&n@@m&%ﬂﬂﬁ'ﬂf H88g Sontddlifg a
met hod of Claim 6, erei the pul at’i on of ggj[, pic pro elns co rlses
cytosolic prot ei Rfetempr N@'E? PR e er%‘t Bat s ]EOC WRRIPIES B ¢ ¥e
protein prepar atmamoglolmihn mﬂm presenty afiecroarlinking agemuadarsondifionsBaeh tiet hod of
Cl aim 6, wherei | [

menbr ane- der i veg‘U prgltsgi? ﬁlg p%tﬁlﬂ%]fﬁiarﬁl% agﬂ:d‘:ri‘l E@J%I%h%k%ﬁﬂl%ﬁ@é&ﬁﬁé%shoc

the protein prepdPEmsentConapglebulin, whein the goisinprepratien @) @r}@marqdr&ﬁmu ns
or at |east 50 digibefieadllsps @Hlmlda&a@ﬁoma@w of¢ikdl partitled wiftht vl fraction

thereof. 12. The wher ei n t he ul at of t| eni c
proteins conpri ssgg‘geé\‘fe?yfe&?é& 8&%‘?@%%@?‘@%%?% SPast 50
di fferent proteimsigafic calsceid ctlblas fractica, ommid\ufahparhclas;mnab(’b)tcbmpnsﬂsatlb&t The
met hod of C aim fRken ses at
| east 50% of th%)O/d?%tPéFJen fépg)\e%ﬁ%\?%%éﬁg@joﬁgﬂ&%t%&%ﬁ??feﬁdnﬁgﬁ e%llnsé of -
cells that displsid Hélafﬁﬂﬁqowséldt‘?fabpafﬂﬁewmw%t causes an i nf ecti ous

di sease. 14. The nmethod of Caim1l1l or 6, wherein the popul ati on of
anti geni c frot Eiﬂmeﬁﬁﬂmifbﬁep%ngdodqﬂa&b cofifrisihg &-hanziﬂrcﬁg‘laﬁﬂmtcomplbkedms or at

| east 50 differen t ha p ay niigeni cit
hgent that causcdaighiehbues S iiioh dolBhind WRor R RPE ARdp o of
or 5, wherein trﬁ@tlgm piptides to pad-atactoglobulipin s, theretleﬁstmpslaﬁero@f anfigenic
di fferent prot e'ﬁéﬁtlﬂhrs caﬁtaineaﬂeas@@o qiffefréift Befides 1Bk Podaleddfld Sethb@t are

transfornmed with a nucleic acid nol ecul e enco é)n(% an ant| den of an
i nfectious agent“CMPFIRAE Subjerting @ prefeinrenagtion to @) digesiop s (9&}38¥m€¥eal ml or
6, wherein the popehsas o) cleaagt bgent or porindhRAZYGMEN MalER]s, whertiadad 50% of

the d' fferent pr (}Bt@inrﬁep%fati%h (é)qQﬁBmSa%ugémé (?JIEHL cafu?&r%tagéonofhel%(g{' vﬂjat are
particles, (b) is prepared without having selectively removed or retained any
particular protein or peptide present in said antigenic cells, said cellular fraction, or
said viral particles, and (c} comprises at least 50% of the different proteins or at least
50 different proteins of said antigenic cells, said cellular fraction, or said viral
particles, respectively.

6. A method of preparing complexes comprising o-2-macroglobulin complexed to
antigenic proteins, said method comprising the step of complexing a population of
antigenic proteins derived from antigenic cells or viral particles to a-2-macroglobulin
in vitro, wherein the population of antigenic proteins (a) is prepared without having
selectively removed or retained any particular protein or peptide present in said
antigenic cells, a cellular fraction thereof, or said viral particles, and (b} comprises at
least 50% of the different proteins or at least 50 different proteins of said antigenic
cells, said celiular fraction, or said viral particles, respectively.

7. The method of Claim 2, 3, 4, or 5, wherein the protein preparation comprises
cytosolic proteins.
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transfor med with a nucleic acid nol ecul e encodi ng an antigen of an
infectious agent, that express the antigen. 17. The net?2@BetwhargR8Pm 2, 3,
4, or 5, wherein the protein preparation conprises at |east 50% of t he
different proteins or at |east 50 different proteins of cells that are
transfornmed with a nucleic acid nol ecul e encoding a tunor-specific antigen
or tunor- associated anti gen and that express the tunor-specific antigen
or tunor-associ at ed antlg 68 20 February 2006 18, The nethod of Claim
6, wherei n8t he pdpemsthod® @ﬂm@n@mmhppm@mﬁM@otamswms 50% of
the different pr eyt8iole pRsteidl. | east 50 different proteins of cells that are
transforned with a nucI e| c acid nol ecul e encoding a tunor-specific antigen

o tumor - alsoc: afbanedtiohimZs, 42 ERRYA terekin fpprah cqpfess, 0"

wher ei n the prot membmﬁbna«tdmtemnprl ses at least 50%of the different
proteins or at |least 50 different proteins of human cells. 20. The net hod

of COai m6jgwher ¢hdmidROLMiRl, Mertin tREPHRRMHOR of Bt RIRPrASHPEI GG Red!
| east 50% of the dlmfer ent ot e ng or % | east 050 cg%ffzjrrent pr ot elens of

human cel | s. OIS m 2 or 5, wherein said di gestion or
cl eavage is car r| ed out under condi tions such that the popul ati on of.
antigenic pkpti d&be hna&odoﬁctaénﬁaﬁl,ge on$, Wheogin the paoteingreparation eamplises at ieasp 0

ari no aci d res1 dues of % qibhEnyEbAY oPhe I PA0W Rl Syl Bl A8 BEST o 1

preparation is digest an one proteas are 1 ndependently
sel ected fromt hée]g‘# t&ﬂ*ﬁbf’@?ﬁ ng of trypsin, Staphylococcal peptidase I,
chynotrypsin, pepsin, cathepsin G thernolysin, elastase, and papain. 23.
The methodiaf O Themethod oﬁClmhﬁr wherelnltie ptrpmaﬁbﬂ opmigamatp'mﬁns' contrigegigd into -

) auots and di estd, SSRRGAELY okl L LEERTS0 BRI ERBRRnSoheuliEc AR ERR] O

Claim3, wherein € "exposing o N prepara
“trifluoroacetic edultpr fizgtionttherepfet hod of CI aim 3, wherein the heat shock
proteins or al pha-2-macroglubulin in said conplexing step are purified.

26. The method oThéInathbd &f OLaid 2, Wbﬁs RwHebn B otéﬁi%éi)a%gﬁ GbfifrideRatdadstl -~
conpl exing step g@?: OERHU rﬁflf&g?lﬂ: pEéF?‘BF &%Aﬁstgbogﬁo ent pro cins ofcells%latmqsgfael £ t he

al pha- 2- macr ogl u
_ antigenicity of an agent that causes an infectious disease.

14. The method of Claim 1 or 6, wherein the population of antigenic proteins comprises
at least 50% of the different proteins or at least 50 different proteins of cells that
display the antigenicity of an agent that causes an infectious disease.

15. The method of Claim 2, 3, 4, or 5, wherein the protein preparation comprises at least
50% of the different proteins or at least 50 different proteins of cells that are
transformed with a nucleic acid molecule encoding an antigen of an infectious agent,
that express the antigen.

16. The method of Claim 1 or 6, wherein the population of antigenic proteins comprises
at least 50% of the different proteins or at least 50 different proteins of cells that are
transformed with a nucleic acid molecule encoding an antigen of an infectious agent,
that express the antigen.

17. The method of Claim 2, 3, 4, or 5, wherein the protein preparation comprises at least
50% of the different proteins or at least 50 different proteins of cells that are
transformed with a nucleic acid molecule encoding a tumor-specific antigen or tumor-
associated antigen, and that express the tumor-specific antigen or tumor-associated
antigen.
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step is purified. 28. The nethod of Caim4, wherein the heat shock
proteins or al pha-2-macroglubulin in said cont act i ng st2pFelmearp@fPéi ed. 69
20 February 2006 29. The nmethod of daim1l or 4, wherein said antigenic
proteins are conplexed to heat shock proteins and the heat shock proteins
~are selected fromthe group consisting of HSP60, HSP70, HSP90, gp96,
calreticulin, grp78, protein disulfide isonerase (PDT), HSPI 10, and gip
- 170. 30. The method of Caim2 or 3, wherein said antigenic peptides are

- conpl exed 8. heatThegirtinkd of Cdaimi G 3vharsin thh poprdationsif eutigepic pratéins camprissebtect ed

fromthe group cogsi ﬁi/ﬁ Hﬂthethffeké%&tenkﬁ%@xea&%ﬁ%ﬁferaﬂgﬁnelﬁs%fc%hé ﬁl'al{al@

grp78, protein disul e 1.soner HSPllO an
met hod of Caimi eimﬁﬁr ?ﬁ&f gople @mﬁgspsplék@awnéa(éwn%

heat shock prot asstbma&ﬁdnﬁ@ndamﬂl tﬁeit&kﬂﬁks theaﬁnc&lsp@:kﬁmmgén AuRbLagociated
“conbi nati on of dlﬁ%%&lent heat shock proteins selected fromthe group

consi sting of HS HSP70, HSP 90, gp96, calreticulin, grp78, protein

di sul fide isonerase (PDT), HSP 110, and grp 170. 32. The nethod of Claim?2
“or 3, wherdPn saildemhodet Clame 3 4165 5 avherein ths regiel preparaiion compriwsk apleattei ns

and sai d differespy ke diffaekt fbeing ons: 19465 diERARAL RoteiRBf Bimsl EJIRr ent  heat
shock proteins sel ected fromthe group consisting of HSP 60, HSP70, HSP 90,

gp96, calrggicul i soper.ase (P HSP110,, and .
or ol 7. aaihe. e pllBlide AR ICYAGBINE hifalof STHRRGe bl spliifiat on ' <
subjected to di drastS08mofihe ﬂlffmntapmm agatlepst 60 diffoeent proteinsdhoinan cells er
sai d subjecting step, the nethod of producing the popul ation of antigenic
pept i dtes f g% L her m@m&uoa%?cldﬁﬁ Z%SPwh&le ARCdig e]ga&ﬂ &g:léabs‘geﬂé @érﬁ?&&& Wfler
separating ep ases fr ulation Q enl ¢ peptides

The et hod of O &IPS peith R SRIALGT AT egnEp é&%ﬁwﬁ%?@g?ramﬁeat
shock proteins almrmlqnfdxeéidmmctmﬂgmmmlanﬂremdhethe antl geni c proteins.
The nethod of Claim1, further conprising isolating the corrpl exes of heat

shock proggins q‘ﬁelu@ﬂfou%emn@o?ts%ﬂ&mﬁﬁeprmﬁlﬁamf&nqé Gtk fmofe%&hef

conprising 1solating the onple es ntlgenlc
proteins. 37. TheLsRPkas ?atﬁlafm Mﬁ?ﬁ@?d@etﬁﬁhwpqu%m&?

'corrpl exes of heaBtaphyletoccsl peptriasesl, alibdn(ﬁﬂfpmgﬁ}ﬁdp@mp@lﬂiepdﬁﬁ thermolysin, clastase

and papain.

23. The method of Claim 2 or 5, wherein the protein preparation is divided into aliquots
' and digested separately by different proteases.

24. The method of Claim 3, wherein the exposing of the protein preparation is to ATP
and/or trifluoroacetic acid.

25, The method of Claim 3, wherein the heat shock proteins or alpha-Z-macroglubulm in
said complexing step are purified.

26. The method of Claim 1 or 2, wherein the heat shock proteins in said complexing step
are purified.

27. The method of Claim 5 or 6, wherein the alpha-2-macroglubulin in said complexing
step is purified.

28. The method of Claim 4, wherein the heat shock proteins or alpha-2-macroglubulin in
said contacting step are purified.
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38. The method of Claim 3, further conprising isolating the conpl exes of
‘heat shock proteins or al pha-2-macroglobulin and anti ge?l Echrepyi28es. 70 20
February 2006 39. The method of Claimb5, further conprising isolating the
conpl exes of al pha-2- macrogl obulin and antigenic peptides. 40. The net hod
of Caim1, wherein said conplexing of the popul ation of antigenic .
proteins to the heat shock proteins is via a coval ent bond. 41. The net hod
of Claim®6, wherein said conplexing of the popul ation_of antigenic
proteins té%the dhomededefClimilios 4 whereln saidagtignegproteinsdre epmpladed toakgahod of
tCI ‘alt hm 1,h \Mtwer ﬁ' nslfo%kﬁr&@@m&ﬂez{t’fshdcl&%r&ﬁﬁéﬂrr@%éléﬁge@%oﬁgﬁd@%i]ﬁ&ms?%ﬁé&' ][ls
o the heat shoc e a_a non-coval e ond. .. e ne 0
Gai mo. wher o niSERG D, B8P, T, CREEENR e B oo SRGERPRET GO0 ns
to the a-2-macr ofSBbL, iamd gipl¥0.a a non- coval ent bond. 44. The nethod of ‘
Claim 3, wherein said conplexing of the popul ation of antigenic peptides
to the heagg shocknPmeingl BFCP&mQ‘&BH&ﬁ&@&'sQﬁ%ﬁ&n?égé#h&esaar& 18484 t«?H&‘E‘- 45.
The met hod of C |r’ri(2, wher ej I§a| d cl(zrrpl exi ng ? e popul atl on of
anti geni ¢ pepti% ProteipAnddas heah shaek praseins s sslecter o thepgravrsansistingef 46.
The et hod of C HSP6® HIHTOr HEPOO; gpeh, calrauicelii, aeh78f proten diepldeisoérasf (PDI),
antigenic peptiggﬁ\l,\#pagd -T%:rogl obulin is via a coval ent bond. 47. The
met hod of C aim?3 éreirntsai'd conpl exi ng of the popul ation of antigenic
peptides to the heat shock proteins or a-2-nmacroglobulinis via a
non- coval et bondhe wgthod pECiaim A ¢4 4oWhapinispid 2ntiggne nspteins arecosplgred ia begt of

the popul ati on ofhodRbioBiiN Md SRRRKITEER He shb&k P16@Ins RROLIontYiRBh BB ditBrant @ @
non- coval ent bon

: .. The .mret ho aim5,” wherei i of
the popul ation o eaéél"%@’ﬁﬂ? S??E‘Tﬁqugj%@ gﬁ"—"?-"ﬂﬁ%‘f@él"@@ iéﬁ’ ﬁg%’iﬁ‘?%’
non-coval ent bongp965¢ulrelitidingretpli8,corotein@isul fidedsorfieradel{BDI)c H8P1 105 ambgrpEtOVer i ng
the popul ation of antigenic peptides prior to the step of conplexing. 51.
A CONMPOSI t4ON COPRY h§thb@ ofB1atHTTOR 8IFRrEin i S$hat ed by
the nmet ho%l of Caim1l, _%, 3, 4, _5’,%or 6%@%{%‘%\&% gcgi%%%én K oénﬁ?a ng an
i munogeni ¢ amoutockoprotais a0dsaid diidarenhep sheck nsgteins are aombunatign ordifferenly or
6, for use in trigatihogk protgfiesetnted Tgpnathe gRrp @bnsiaing of HSREO! HSP70{ HS2PGO,
February 2006 ;96 calreticulin, grp78, protein disulfide isomerase (PDI), HSP110, and grp170.

33.  Themethod of Claim 2 or 5, wherein said protein preparation is subjected to
digestion with more than one protease, and wherein, after said subjecting step, the
method of producing the population of antigenic peptides further comprises the step
of inactivating the proteases or separating the proteases from the population of
antigenic peptides.

34. The method of Claim 4, further comprising isolating the complexes of heat shock
proteins or alpha-2-macroglobulin and the antigenic proteins.

35. The method of Claim 1, further comprising isolating the complexes of heat shock
' proteins and antigenic proteins.

36. The method of Claim 6, further comprising isolating the complexes of alpha-2-
macroglobulin and antigenic proteins.

37. The method of Claim 2, further comprising isolating the compiexes of heat shock
proteins and antigenic peptides.

38 The method of Claim 3, further comprising isolating the complexes of heat shock
proteins or alpha-2-macrogiobulin and antigenic peptides.
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sai d, popul ation of antigenic proteins was derived fromanti genic cell's that
are cells of said type of cancer. 53. A conposition con Fetirnagy 206

i mrunogeni ¢ anmount of the conpl exes prepared by the nethod of Caim2, 3,
or 5, for use in treating or preventing a type of cancer, wherein said
popul ati on of antigenic peptides was derived fromantigenic cells that are
cells of said type of cancer. 54. A conposition conprising an inmunogenic
anount of the co | exes pre red the method of Caiml1, for use in
treating o?%-prev mﬁ@o 9@@11&; fqr%tﬁe@mmmgdﬁ@ewéhe camplexes af alphal2-

popul ation of anmhgegiobuld fideinfigeni@peptiled, ved from viral particles that
express an antigenic determ nant of an agent that causes said type of

infecti ous, d| S on..cQ sin anmpunt of
t he conpl exes pre'g%ar e%g%yPFﬁmweﬁé%s%é @%ﬂeﬁng%fﬁl&mg@un "20 taPtg% ng or
preventing a typnfownﬂtﬂﬂ@dteﬂtﬂhgclﬂpwmeswamwéﬁmbmdd protein preparation
was derived fromantigenic cells or viral particles that express an

gnt i geni 054glet 2r n’;mm:ﬂl?a 080128 6 vhérbinlsalddARTexSit of the/ft uﬁﬁgﬁ aﬁ;&?‘ béRIS
i sease. conposi.tion an .i mmu i c,amount o he
conpl exes . pr epar]erﬂeﬂV ?ﬂ?“‘%ﬁ%ﬁ?ﬁ%ﬁlﬁ?ﬁwaﬁ%ﬂﬁ% in treating or
preventing a type of infectious disease, wherein said population of

ant i geni ¢ 4% ot ei Hee metbodief Clagn lfwbmsiarsaﬁtigpemptﬁxfu@ dfshegpopulation ofretigéni¢ es t hat
express an anti gjﬂ'ﬂteﬁlsqghﬁrﬂ%ﬂﬁﬂékl%l%te%1@91%%%05%%18&‘155&& said type of

i nfectious di sease conposition conprising an |nnunogen|c amount of

the conpl exes pr are hod of, dajm?2, 3, for use.in
treating oP-prev i&@%&néf hetpia R selefingiotdie b poppiBien o whigaic

popul ati on of arpmtymslmm@pzmde&gmmmgma{edoﬂ covalaanbirgeni ¢ cells or viral
particles that express an antigenic determ nant of an agent that causes

said type gf inf GRS '

[ mrunogem% amuﬁ?%@ﬂéigf%onp?ev;(’@é}%f%lgg?@g&%}d qﬁﬂ&%{lﬁﬁ%ﬂ] %ﬁal m1, for
use in induci ng RERTAGHIAME heasihopkproteinsepr Fl@'éftﬂg%lﬁlmﬁ“%a C@e@l‘)frh?ﬂ iral
particle, wherein said second viral particle expresses at |east one

ant i geni c 4fet er Mheanéthedoflain D, \tzllmeemLsmalcomprekhxgloéﬂ{erpmpummdsf@ﬁ'g@ic

popul ati on of I+ ive February 2006 59. A
conposi tion con%%’{g(?%%glﬁq{ergn{m&nog%r%mqﬁ ar?tcg’g?lert% on%orrpl_ exes prepared by
t he

46. The method of Claim 5, wherein said complexing of the population of antigenic
peptides to a-2-macroglobulin is via a covalent bond.

- 47. The method of Claim 3, wherein said complexing of the population of antigenic
peptides to the heat shock proteins or a-2-macroglobulin is via a non-covalent bond.

48. The method of Claiin 2, wherein said complexing of the population of antigenic
peptides to the heat shock proteins is via a non-covalent bond.

49, The method of Claim 5, wherein said complexing of the population of anti gemc
peptides to a-2-macroglobulin is via a non-covalent bond.

50. ° The method of Claim 3, further comprising recovering the population of antigenic
peptides prior to the step of complexing.

51. A composition comprising an immunogenic amount of the complexes prepared by the
method of Claim 1, 2, 3, 4, 3, or 6.

52. A composition comprising an immunogenic amount of the complexes prepared by the
method of Claim 4 or 6, for use in treating or preventing a type of cancer, wherein
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met hod of G aim4, for use in inducing an i mune response in a subject
against a second antigenic cell or viral particle, wher20 Retsairg280zond
antigenic cell or viral particle expresses at |east one antigenic

determ nant common to the antigenic cell or wviral particle fromwhich said
protein preparation was derived. 60. A conposition conprising an

i mmunogeni ¢ anount of the conpl exes prepared by the nethod of Caimé6, for
use i.n inducing an inmune response in a subject against a second antigenic
cell -or viral pagaifgppulatignefantigenic protsings ovad demivadgami antigehic celis thatraa¢ cells of
particle expressgfd@fpelogasiceone antigenic determ nant common to the
antigenic cell or viral particle fromwhich said popul ation of antigenic
proteins deri,ved. 61. A composition conpri silrllrg ?ngl m’rupo eni ¢ apount of
the conpl ex¥s prEpRPPEsIEon pomPTISiNg Jpjmuginogsiic pmount of thg compleEs prepased by the

i nduci ng an i mumethod 9 Clesiv 2; B, ax 55 fivjusein treatjng oispireventing o e afitager) wbemid |

or viral particlgg; i i€l gjgggd i i Fo Vi Iy G
expresses at Iea&dﬁ%ﬂ%ﬁ?i%glﬁgﬁ% t rﬁ%&ﬂ?@%%%ogﬁ%%ﬁgeﬂ;g%g% |‘atga#%élﬁé)gll
or viral particl 84 PBROheABSH- sai d popul ation of antigenic peptides was
derived. 62. The conposition of C aimb56, wherein said popul ati on of
antigenic oteinps was ..derived.fromantigenic cells. infected by sajd ent
t hat cause%{'sai- thc FRogHor gonuprsing An m&?‘gl@g?’é‘f a‘B?“I’(S?? the gommplexes m&%%iwfggent
t hat di splays anmiethediof Ctaym df fos aselindpeting org8eventing & typp ofinféctiousdisdakgi m 57,
wherein, said p i | ki ' : | j.genic
cells infected ggHég%dﬁgﬁh???%ﬂaﬁgggﬁgﬁéogl t%%cﬁ:ng%?{rﬁﬂgrgrta{ %88@81 |!§tease,
or by a valiant BPressanantigenic detepningntfiagpgend that sawesoieidtyps ofsinfegtiongent .

. 64. The conposi diseme.of C ai m51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, or 63, further conprising an adjuvant. 65. Use of an i munogenic

anount of the copmpl . .I he et hod of im4 or 6, far the -
manuf act ur éeéjof a%%?ggﬁé% of r%gltg?&e/lélt" Al 3 O%ch%?}%% %8 couup k%%s p5?paﬁeéﬁ3§e¢?
wherei n sai d popiethed ehCloim 4nfor geerin drepling wipneventing altype vBisfdctions disspsgeni ¢
cells that are ggrérks s8ild ns@kd n aﬂt&@m’ "W@l | C
anount of the conpl exes p?e .afpé b Qé.ﬁﬂéﬁ]egéﬁg\% dral ﬁqfc%?srbﬂ& 0 S‘Q%Or

t he manufacture Ot %Pﬁﬁg%ﬁﬁ%mw fi#@m%g’? Ay gt hatspasasisag teperaf pefegfious
cancer, wherei n disdase.popul ati on of antigenic peptides was derived from
antigenic cells that are cells of said type of cancer. 73 20 February 2006

67. Use ofsgan i i &g@;ﬁ . of
daimi, 51‘63r t@é@ﬂ%ﬁéﬁ%&é}t ur g%lggﬁnu%%?gg nt ortﬁtggﬁlgge%%pé&gfléeaﬁ) [ n‘g a

type of infectidl od of Claim 6, for use in treating or preventing a type of infectious disease,
wherein said population of antigenic proteins was derived from antigenic cells or
viral particles that express an antigenic determinant of an agent that causes said type
of mfectious disease. |

57. A composition comprising an immunogenic amount of the complexes 'prepared by the
method of Claim 2, 3, or 5, for use in treating or preventing a type of infectious |
disease, wherein said population of antigenic peptides was derived from antigenic
cells or viral particles that express an antigenic determinant of an agent that causes
said type of infectious disease.

58. A composition comprising an immunogenic amount of the complexes prepared by the
| method of Claim 1, for use in inducing an immune response in a subject against a
second viral particle, wherein said second viral particle expresses at least one
antigenic determinant common to the viral particle from which said population of

antigenic proteins was derived.
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di sease, wherein said population of antigenic proteins was derived from
viral particles that express an antigenic detern nant o020 Eebragrz@006 hat
causes said type of infectious disease. 68. Use of an inmunogeni c anount
of the conpl exes prepared by the nethod of daimé6, for the manufacture of
a nedi canent for treating or preventing a type of infectious disease,
wherein said popul ation of antigenic proteins was derived fromantigenic
cells or viral particles that express an antigenic determ nant of an agent
that causes?- sai db e§pRosdionicamptising as iringecgseic 28BNl shexforgieiesprepage by the

amount of - the CORRRIES QABPASseYn iHafcilE hiRthtte £473hi0 if-a subfRlt Abliista
manuf acture of a nedi,canent f {Sglal;t&mmcg%or preventing a .type] of Bt ect i ous

t
di sease, wher ei n S§%0 BB‘F%YPE’I?‘?H[?F@F r whetemyaid speendranggtnim eqlb@yiel cel | s

or viral parti clpesicieexpressep melesst ane antigegie deermiaitcoimiiito Ge lgateall drhat
causes said type gk

- ; . ) ¢ ; ; ¢
of the conpl exes pre%agtg%ﬁﬁhfy %ﬁﬁfﬁ%%mogrwoﬁ%%ﬁgng?gfgCt ﬁgoun

manuf acture_of a medi capent for treating or preventing a type of
i nf ecti ous % seadLCOMNSIISn SOBRIIHNG FHIFREENCgANIs AMaRILiof 1% co $ preparodiby the

geri ved from fanttﬂ@ﬁﬂidf&ﬁiﬂ@f@fusﬂdﬁﬂu_ il Bdr@ fe&_@b@?ﬂ%'&%ﬁlﬁg&%gﬁﬂgtiagsgi c
eterm nant of a nt..that .causes sa e of, infectious diséase, 71.
Use of an im’runogeec??.lg(ga%ltl S cell pr p@%’rﬁﬁ' g&é‘g‘nﬁﬁ’élﬁﬁ? Plseiecelerygal of
Caimil, for thpaniglsekpeossgs et lodst ancatigemiodeterniinant comdmoh hythenniigemiovell or
response in a_subirAGarichORbASihich SRERAaNDE B alkBbdib flofeind YR flfpal d second

viral particle expresses at |east anti geni erm nant conrion to the
vi ral partigl e from which said.popul ati on of antigenic proteins was
derived. .95 Usé SHPgHtp W LBecni¢ ametnt Obths|cemplexes prpparedbyoihe t he
met hod of O ai m #ethoflef Cldim 2y8 urf5a fruseindhdeingRa iname reshOhiscind Wi an
| mmune response f.: | . i . second antigeni.c cell or viral
particle, wherei h@ag%t%k’%g@%%n&; %ﬁ‘?i"%@hf glrcé’ “‘%r WHVFﬁﬁﬁldpsg?%dépgg%?e@g es
at | east one ant Vidmreiclieaxprassas ahleas onerantigenic diterminaitgeminmon to el antigenid r al
particle from whc&rbra@aﬂpapﬁaé%ﬁ@ﬁ@pgﬁ@bbﬁﬂbﬁaﬁ%f%ﬁ{}eﬂﬁ t?&es%gsﬁsw ary

e

2006 73. Use of an i mrunogeni ¢ anmount of the conpl eXes prepared by the
met hod of aim for the uf act ur e of nmedi cament .for._ i nduci ng an

i mune r esﬁ%}dnse ?lr]le %Omspt%ﬁtué’&tomgaé‘giasﬁswﬁ%fe@é@grPBp'gﬁ?‘? FRESTUG Profns\ a5
particle, wher eifierivail froseantigeniantlisgefcted bebdid egent that alusqsaniditgpeofantprtns e
at |east one antiigaRd Gr 8§h Ghiul 8Mlaid YIPRal Bspid)s aReniiY of said agent.

63. The composition of Claim 57, wherein said population of antigenic peptides was
derived from antigenic cells infected by said agent that causes said type of infectious
~disease, orby a variant of said agent that displays antigenicity of said agent.

64. The composition of Claim 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, or 63, further
comprising an adjuvant, ‘

65. Use of an immunogenic amount of the complexes prepared by the method of Claim 4,

' or 6, for the manufacture of a medicament for treating or preventing a type of cancer,
wherein said population of antigenic proteins was derived from antigenic cells that
are cells of said type of cancer.

66. Use of an immunogenic amount of the complexes prepared by the method of Claim 2,
3, or 5, for the manufacture of a medicament for treating or preventing a type of
cancer, wherein said population of antigenic peptides was derived from antigenic -
cells that are cells of said type of cancer. g |
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cell,or viral particle fromwhich said popul ation of antigenic proteins was
derived. 74. Use of an imunogeni c anount of the conpl ex2$Fghresxs28e0 by t he
method of laim2, 3, or 5 for the manufacture of a nedicament for

i nduci ng an im*rune response in a subject against a second antigenic cell .
or viral particle, wherein said second antigenic cell or viral particle
expresses at | east one antigenic determ nant common to the antigenic cell
or viral particle fromwhich said popul ati on of antigenic peptides was
derived. 7%7. A cdispofant imuraxgmpmwcﬁﬁle@bmpdﬂxbwpreparwmmemeﬁmdi@éﬂaim 1,
presenting cel | s ghQfe haRuthlbureldr § MddRdmeht B GYAR opgre@er&aag%r@; FHeous

wherein said antigen presenting cells are. sens xes

prepared by the diseansdvasreinisaid popul a%"é‘i‘lf“@ﬁ%ﬁ&l“‘e@(@?ms Feasgenived ﬁhé‘aqlpgﬁlﬁ R

protein or a-2- rrusate;qira@uhlaﬂngmmpie&mdlahmmtag@ﬁma@cﬁfséﬁsamapeoﬁﬂﬂcﬁm@r ein
said antigenic prateins were derived fromantigenic cells that are cells of
said type of cancer. ©76. A conposi tion conprising an effective amunt of
antigen presentin ceIIs for use in treating or preventing a type of

" cancer, whéfein Y5fd wm@@@gml@g@ﬂmtnéth@@pmleamrem%whhzeraﬂmdtoﬁclalm6

 Compl exes pr epar gt thymiTadtieldptl nflicEhaltToreatifl b oM mgss,peca@mwg
~a-2-macr ogl obul i chorrpl exed tgaantl eni c rot ei ns, and

anti geni c protei vehegep s cPreigins ap f Veﬁ&@nb@tliggmﬁf sai d
type of cancer. cdla. orﬁuralqmpmﬁestthmrexmssmmanﬁgmcadct&fnﬁmt ofvam agemtuldt cafses

antigen presenti gy g’f)%'o?ﬂf&ruoﬂéﬁséage treating or preventing a type of
cancer, wherein sail ntigen presenting cells are sensitized with

conpl exes Erepared by the nethod of Caim?2, said conplexes conprising
heat shock%Pr ot etse efanirEREgenc smeyngehihe cg@pleﬁ%segepambwm@n@mﬁdgﬁphm4

anti geni c pepti dﬁﬁ'm@ﬁmﬁﬁﬂmeﬂafﬂeﬁnﬁh@ﬁiﬂf@&fﬁaﬁngsﬂﬂravénﬁﬁgaﬁfp@ oﬁﬁifécﬁo@sf said
type of cancer. dlgS 20 .Febr uar,

)
ef fective anmount rwheéeéﬂsadﬁlé%ogwpﬁﬁm@é% er“vﬁ‘iboinr‘?nag%?“é ‘Ef’:'lﬁg
preventing a typ%tle%@lnt@piesmmgms dctdrnanant@ém ggentthat dangps sail itgpeafe
sensitized W th gesRbLEXGSaRL epared by the nmethod of Caim 3, said conplexes
conpri si ng heat shock protein or a-2-macroglobulin conplexed to antigenic
d from {Lgenlc

pepti des, el n.said antigenic tides were deriv

Perl s ‘that TBre ol & ahitiagatiig it DR hmpexes mpaed by B bog Al C

conpri sing an ef3},aebi foe themanufacaire afd mgdicageent $@niteating agirévenfing a type of n
infectious disease, wherein said population of antigenic peptides was derived from
antigenic cells or viral particles that express an antigenic determinant of an agent that

causes said type of infectious disease.

71. Use of an immunogenic amount of the complexes prepared by the method of Claim 1,
for the manufacture of a medicament for inducing an immune response in a subject |
against a second viral particle, wherein said second viral particle expresses at least
one antigenic determinant common to the viral particle from which said population of
é.ntigenic proteins was derived.

72, Use of an immunogenic amount of the complexes prepared by the method of Claim 4,
for the manufacture of a medicament for inducing an immune response in a subject
against a second antigenic cell or viral particle, wherein said second antigenic cell or
viral particle expresses at least one antigenic determinant common to the antigenic
cell or viral particle from which said protein preparation was derived.
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~treating or preventing a type of cancer; wherein said antigen presenting
cells are sensitized with conpl exes prepared by the net%%gdﬁﬂmﬁﬂﬁp@15
-sai d conpl exes. conprising a-2-macrogl obulin conplexed to antigenic

pepti des, and wherein said antigenic peptides were derived from antigenic
cells that are cells of said type of cancer. 80. Use of a conposition
conprising an effective amount of antigen presenting cells for the

manuf acture _of a nedi cagent for treath%hor preventing a type of cancer,

wherein saidd antWicf apimsEpegeris amountofihecoenietes prparedby Fegustidofddaim 6,
prepared by the nief ihechabifactetedi fediéantont Mﬁrdﬁbmgaahﬁnargﬂe%m&n%%ﬁans

were derived from anti | 1s of, sa of cd

81. Use of a conﬁ@ﬁ”ﬁ%ﬁ?c%@r?ﬂﬁg@%ﬁh%ﬁvgﬁ ?fé” ??E %ﬁ%‘i °°Qf
presenting cells vﬂmlpamtle expressésoat leasteorefantigemindd ebantiant cfomnctxﬁeahe agigeric
preventing a typ Shiclefieh S i S5, | | re
sensitized with ?gr%p exe prcg:pare hﬁﬂﬁ 6‘19%619 Bé%%cgé%{eggv%gdgﬁve@
wherein said antigenic peptides were derived from antigenic cells that are

cel I's of sdfd tyg&esf 2@ fpmEnogenls ampypt orthq rogplgxeeprgparedby the methegrofiClaim
wherein the prota Drﬁ),rfeméaianﬁfﬂctﬁﬁrﬁfhllﬁ@ﬁcaﬁienii@ﬁﬁidumﬁ@&ﬁiﬁimﬁﬂ&e oﬁéeeiﬁant

proteins or ff t oter s_of th art cles

met hod of C a| m %Q%%c%%maﬁg S%O%H erl)]%)cpcu K p@ﬁl X%t”%&rgﬁt S(Bné]l aﬁggemc
conprises at |e&sH o5Divel phrticleexpiesses pideast praanigensc deteratindng ehmb tafthe f er ent
proteins of the ofigdnic A vithiGartickfrom WhidRRROR ﬁfafu% @fdﬁhgggé ﬁygdm@

conpri-ses subject} nﬁ@far d protéein preparation to eavage one or
nore non- enzyrratl hods. 85. The nethod of C aim 84, wherein cyanogen
brom de cl eavage is used. 86. The nethod of Claim1 or 2, wherein the heat
shock prot @bns ardecdopsitiopcoipiisisg mﬁﬁ‘f&ﬁv&ahﬁmwm&ﬁpﬁienﬁigeelmﬁbm if

& oo eSS e TS,
2- macr ogl obul i ns Seisiizad Hith cpiplesssscpagsl b}’lth@m?ﬁlolfl@ﬁctwﬂ@t %ﬁldw%npl@ieSB or 4,
wherei n the heat cehgaénghet Siods pﬁ)"teﬂn bL&20RARGNSbul i RBIpRREFE ARTiSIHR! ProteindD-

menbors of a 1oy R limes R TR bills ety s

consi sting of HSPai@@ypetldfPat@er. and HSP 90 fanily.

'_ 76. A composition comprising an effective amount of antigen presenting cells for use in
treating or preventing a:'type of cancer, wherein said antigen presenting cells are
sensitized with complexes prepared by the method of Claim 6, said complexcé
comprising a-2-macroglobulin complexed to antigenic proteins, and wherein said

- antigenic proteins were derived from antigenic cells that are cells of said type of
cancer.

77. A composition comprising an effective amount of antigen presenting cells for use in
treating or preventing a type of cancer, wherein said antigen presenting cells are
sensitized with complexes prepared by the method of Claim 2, said complexes
comprising heat shock protein complexed to antigenic peptides, and wherein said
antigenic peptides were derived from antigenic cells that are cells of said type of
cancer.
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91. The nethod of CAaim2, 3, or 5 wherein the population_of antigenic
peptides contains at |least 100, 500, 1000, 5000 or 10,0@@)1:@?31%@@&@

peptides. .92. The method of Claim2, 3, 4, or 5 wherein said protein
preparation is total cellular proteins, total cytosolic proteins, total
menbr ane- bound proteins, or total proteins of a preparation of viral _
particles. 93. The method of Caim1, wherein said population of antigenic
proteins is total proteins of a preparation of viral particles. 94. The

method of @ai m @\ campnosition cemprisipg puetictive awpurd f at:g,fgen pregenting icelts fosudedh al
cel lular protei i@atidgQirpheveMiRSPlyp& oPERLE! Qﬁereﬁ%%ﬁ_m%%&éﬁgﬁ' The

roteins, or total proteins of. a preparation of viraf ]
method of O ai m Snsasg v ,COHPICE?S&FE@FQW%W@QWF‘G#W?& paid eqrapicres a
cytosolic fract conprisiepheatisiock peotéin ong-2angaogbbudinfcomdlexedito dugiBepeptides,

ol i ¢ 1 inimssteck prein ono- 2angaoglbbutinfoplo@io i
et cul ui der vodtd ¢ aaren Gl pertBRe AR R Hor? Briedhic SRR GRSl e

- popul ation of anf¥gbmeel pEser des conprises peptides that are in a size

range of at least 15, 20, 25, 30, 40, 45 or 50 amino acid residues. 97.
The nmet hod7@f O Al sombositiol compresig 4h SMLRLRORNNRE bOMtBEN HBLnERPEQIsEALE NS 1S

reparation is

i sol d. 98. T t f.Claim4, wherein.the protein
:§8| SE Zd. 99. Th{e}gane r?ggp%’?“tﬁgaﬁawez?f%?“&w fel{h/ﬁaéf‘éﬂl‘fsetlﬂi’ées%&mca $8R of

~antigeni c pept i desssitiged with Fempldxes prepared by the method of Claim 5, said complexes

comprising a-2-macroglobulin complexed to antigenic peptides, and wherein said
~ antigenic peptides were derived from antigenic cells that are cells of said type of
cancer.

80. Use ofa coinposition comprising an effective amount of antigen presenting cells for
the manufacture of a medicament for treating or preventing a type of cancer, wherein
said antigeli presenting cells are sensitized with complexes prepared by the method of
Claim 4 or 6,wherein said antigenic proteins were derived from antigenic cells that
are cells of said type of cancer.

81. . Use of a composition comprising an effective amount of antigen presenting cells for
the manufacture of a medicament for treating or pre\}enting a type of cancer, wherein -
said antigen presenting cells are sensitized with complexes ﬁrepared by the method of -
Claim 2, 3, or 5, wherein said antigenic peptides were derived from antigenic cells
‘that are cells of said type of cancer.

82, The methed of Claim 2, 3, 4, or 5, wherein the protein preparation comprises at least
50% of the different proteins or at least 50 different proteins of the viral particles.

83. The method of Claim 1 or 6, wherein the population of antigenic proteins comptrises
at least 50% of the different proteins or at least 50 different proteins of the viral
particles.

84. The method of Claim 2 or 5, which comprises subjecting said protein preparation to

cleavage by the one or more non-enzymatic methods.
85. The method of Claim 84, wherein cyanogen bromide cleavage is used.

86. The method of Claim ! or 2, wherein the heat shock proteins are human proteins.
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88.

89.

90.

91.

92,

93.

94.

95.

96.

- 97
98.

99.
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The method of Claim 3 or 4, wherein the heat shock proteins or alpha-2-
macroglobulins are human proteins,

The method of Claim 5 or 6, wherein the alpha-2-macroglobulins are human proteins.

The method of Claim 1, 2, 3 or 4, wherein the heat shock proteins are recombinant
heat shock proteins.

The method of Claim 1, 2, 3, or 4 wherein the heat shock proteins are members of a
family of heat shock proteins selected from the group consisting of HSP 60, HSP70,
and HSP 90 family.

The method of Claim 2, 3, or 5, wherein the population of antigenic peptides contains
at least 100, 500, 1000, 5000 or 10,000 different peptides. '

The method of Claim 2, 3, 4, or 5, wherein said protein preparation is total cellular
proteins, total cytosolic proteins, total membrane-bound proteins, or total proteins of

a preparation of viral particles.

The method of Claim 1, wherein said population of antigenic proteins is total proteins

of a preparation of viral particles.

The method of Claim 6, wherein said population of antigenic proteins is total cellular
proteins, total cytosolic proteins, total membrane-bound proteins, or total proteins of

a preparation of viral particles.

“The method of Claim 2, 3, 4, 5,_ or 6, wherein said cellular fraction is a cytosolic

fraction, membrane fraction, organelle fraction, nuclear fraction, mitochondrial
fraction, lysosomal fraction, or endoplasmic reticulum-derived fraction.

The method of Claim 2, 3, or 5, wherein the population of antigenic peptides
comprises peptides that are in a size range of at least 15, 20, 25, 30, 40, 45 or 50

amino acid residues.
The method of Claim 1 or 6, wherein the population of antigenic proteins is isolated.
The method of Claim 4, wherein the protein preparation is isolated.

The method of Claim 2, 3, or 5, wherein the population of antigenic peptides is

isolated.
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