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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 augment the immune response to tumors and infectious agents.

2. BACKGROUND OF THE INVENTION
2.1. HEAT SHOCK PROTEINS

Heat shock proteins (HSPs), also referred 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, HSP90, HSP70, HSP60, and smHSP. Many
members of these families were found subsequently to be induced in response to other
stressful stimuli including nutrient deprivation, metabolic disruptibn, oxygen radicals, and
infection with intracellular pathogens (see Welch, May 1993, Scientific American 56-64;
Young, 1990, Annu. Rev. Immunol. 8:401-420; Craig, 1993, Science 260:1902-1903;
Gething et al., 1992, Nature 355:33-45; and Lindquist ez al., 1988, Annu. Rev. Genetics
22:631-677).



reveal ed that the HSPs are involved not only in cellular protection against
these adverse conditions, but also in essential biochem cal and
i mmunol ogwvoal/opi7ezesses in unstressed cells. HSPs acconplPcshusd/dses ent
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03/ Ol%grs.la %E{a%{%g %1/13 CRA3cterization 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, Immunogenetics 28:205-207; Srivastava et al., 1991, Curr. Top. Microbiol.
Immunol. 167:109-123). Further, HSP70 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 immunogenic 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).



Noncoval ent conpl exes of HSPs and peptide, purified fromcancer cells, can
be used for the treatnment and prevention of cancer and have been descri bed
in PCT pwsbiogatizens WO 96/10411, dated April 11, 1996, amdTWS09%4510001,

dated March 20, 1997 (U.S. Patent No. 5,750,119 issued May 12, 1998, and
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a covalent manner (Chu et al., 1994, Ann. N. Y. Acad. Sci. 737:291-307) and
targets themto cells which express a a2Mreceptor (a2Mr) (Chu and Pi zzo,

1993, J. Innunol ,150: 4 ' ﬂi a2zMto the a2M receptor is nediated
by the carBoky-t 3= (Holtet 3 WO 03/015712

PCT/ US02/ 2 6ﬁl%%t—rnacroglobulins are members of a protein superfamily of structurally related

proteins which also comprises complement components C3, C4 and C5. The human plasma
protein alpha-2-macroglobulin (¢2M) 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. Invest. 71:792). a2M is synthesized as a precursor having
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).

02M promiscuously binds to proteins and peptides with nucleophilic amino acid side
chains in a covalent manner (Chu ef al., 1994, Ann. N.Y. Acad. Sci. 737:291-307) and targets
them to cells which express a 02M receptor (62MR) (Chu and Pizzo, 1993, J. Immunol. 150:48).
Binding of a2M to the a2M receptor is mediated by the carboxy-terminal portion of 02M (Holtet



et al., 1994, FEBS Lett. 344:242-246) and key residues have been identified
(Nielsen et al., 1996, J. Biol. Chem 271:12909-12912). Cenerally known
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preparing conpl exes of antigenic proteins and peptides and heat shock
pr ot ei ¢ell§ HSR)as anacadphlages2andepresonticd buT icell bgtridomassr vigraby upsteftwp ordsars ehe
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et al., 1987, Biochem. Biophys. Res. Commun.146:26-31). Further evidence suggests that

complexing antigen with a2M enhances antibody production by crude spleen cells in vitro
(Osada et al., 1988, Biochem. Biophys. Res. Commun. 150:883), elicits an in vivo antibody
responses in experimental rabbits (Chu et al., 1994, J. Immunol. 152:1538-1545) and mice
(Mitsuda et al., 1993, Biochem. Biophys. Res. Commun. 101:1326-1331). a2M-antigenic
peptide complexes have also been shown to induce a cytotoxic T cell response in vivo (Binder et

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 the prevention and treatment of cancer and infectious disease.
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02M and a population of antigenic proteins of antigenic cells. his method involves complexing

a population of antigenic proteins derived from antigenic cells or viral particles to a2M 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 viral particles, or present in a cellular fraction of
the antigenic cells. In another embodiment, the method comprises contacting the protein
preparation in vitro with 02M under conditions such that proteins in the protein preparation are
complexed to 02M.

In yet another embodiment, the invention provides complexes comprising 02M and a
population of antigenic peptides of antigenic cells or viral particles, wherein the population of
antigenic peptides is generated by a method comprising digesting a protein preparation of

antigenic cells, a cellular fraction thereof, or viral particles, with either a protease or a plurality of



5 WO 03/015712 PCT/ US02/ 26573 different proteases separately. The

popul ati on of antigenic peptides can also be generated by a nethod

conpri si NYO@RPOTIINg a protein preparation of antigenic celPC¥usaz/zeslid ul ar
fraction thereof, or viral particles, with ATP, guanidi um hydrochl ori de,
and/ ofi (el pfotcRBLda Ry, TREpGIABAL nt @RS peiicunnelRiRtrrariyer or
both nmethods are conplexed to a2Min vitro. In various enbodi ments, the
ant i garilwdeehipsistmrexpesicaapetein prdparation of antigenicriells tacegllpliar fragtionghensogen or

B e
pr ot e?ﬁgﬁegg%ei%ﬁg}/ efthérgﬁbétﬁ%&ﬁéus%r&@&hﬁlexm cQ8FRY¥if86. only cytosolic

prote ane-derived proteins, or both cytosolic and

menbr ane- d&i variohs eribbodinmsits, Heentigetie tellspran pacandeo pellsagr dedls anfeqtediwith a
unfractionated cell lysate. | speci fi ¢, epbodi nent, the protein

pr epaPaifpem Qfdﬂfeﬁﬁ‘)‘%?eﬁﬁémb@q Rre'ﬁ%h%’bf ﬁ‘&n%fh??qﬁe ﬁtrﬂé apgquic cetuF & ?fgw?'n © gelfsiof
debri - QLG thétkss, BChrORid Hefrhdon B thé Mtlnichel

pr ot el§ g&gﬁgp&r}@ﬁ%%{é@%ﬁgﬁnﬁ%ﬁy%ﬁf In ggﬁﬂai n errboodi r;[ent st@t he p? otein
pr epangilyicomphias onlytcytoselic pretehisparly thentbrameyderitet pdoteifis, pr bptir ytasolic et

sel ectively renpves or, retains gone or nore gﬁgticu ar . pr.ot %I(P flL m.t he

ot her Msmiraienderivied Prteinn TofoTPieE Breparatipn, may be 2icHidstRcignated celhlysaie-ot ei n
prepagat i.on.: : ' o i ahiigheodellsor Viral
parti g‘?é}gg é%gﬁ:f %I%Q‘%}lgle@éﬂf glﬁggﬁelg%%/é%f%%y 0 lbg lrng%dgfgg ggs?ﬂggggh as bute. rslot

| i mi t egnéving tely debiris, anSnappydicnaeond mpeptlsdaskogtiopallspurkdymgrihapropaing, brse

V8), chynotrypsin, pepsin, cathepsin G _thernplysin,.elastase, and papain,
under Msshpdsknewa 18 theyaih | 1 cerain gmbodiments, thefrete .reﬁa}‘i‘glonel?ﬁé‘ﬂfbeéﬂl t he

di gest| ' i | i ' ' feamwn
teonn? UL A fiBRbd BF o id LR R Rl A8 O RRIAY G thore Bhrea:

t he dipgesinifign seaphérprotains iretie antigenimebdls. condi tions such that the resulting
popul ati on_of peptides, which conprises antigenic . peptides, ve. an. aver age
size of fr énrakonembodiments, Be PEPtPBITERFEN %Mlgg‘@ & '%’.602!@6}@? fraciofques.
It is | ' r Lakhi Wifgrgnt

popul S St BB B B B At on
wi th eiybiiar Saphyo@icesyeptidaitiB(apmeittiotasas presasetV §)gcHynomypsie, mipsihecatimpsin

di gests may be conbi ned before cgrrpl exing tqQ P.or a2M. Before _conpl exi ng
t he p&pihamobrsinelasiass xadRanah, SRIESABHITieRS sHizpleforszymalie Feion ol isp or

azM i . ' I o ' he - e fromthe
oo bul Siel By e BigkEin] GRS sdhidoath) URE adturpRhRIAh A HIE iRIBREE L0 00
| N cetéchinfiuesin dictming the tengthod fieptidese dnispiréferblefthdt ke digestipgsiap igedrtisd a

cellular fractiagn ) . . . . ..
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
residues. It is also desirable to generate 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 a2M. Before
complexing the population of peptides which comprises antigenic peptides to HSP or 02M,, 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 cellular fraction
thereof, or viral particles are contacted with adenosine triphosphate (ATP), guanidium

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



thereof, or viral particles are contacted with adenosine triphosphate
(ATP), guani dium hydrochloride, and/or acidic conditions such that

ant i geni cwpepwoidies can be eluted without the 6 WO 03/ 0157 PRTRSIZ/SAR/ 26573
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aci di ESEBNaEM second antigenic cells or viral particles

expr egsiivalud § 8sipSifor SoHPHsiAN N Ieninbgdricaniuntof HSP and/et oZspmplexed to
enbodi ment, a nmethod is provided for treating Oé 1Ereventi ng a.t ezﬁ of
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cancer or infectious disease, comprising administering to a subject in need of such treatment or

prevention a composition comprising an amount, effective for said treatment or prevention, of
HSP and/or a2M complexed to a population of antigenic peptides. The antigenic
proteins/peptides are prepared from cancer cells or cells infected with a pathogen that are
antigenically related to the cancer or infectious diseases. A pathogen or infectious agent,
including viral particles can also be used to prepare the antigenic peptides. The antigenic
peptides can be obtained by digesting the protein preparation of the antigenic cells, a cellular
fraction thereof or viral particles with a protease or exposing the protein preparation with ATP,
guanidium hydrochloride and/or acid, such as trifluoroacetic acid.

In yet another embodiment, a method is provided for treating or preventing a type of

cancer or infectious disease, comprising administering to a subject in need of such treatment or



fraction thereof or viral particles with a protease or exposing the protein
preparation with ATP, guani dium hydrochl oride and/or acid, such as
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anti genic m nants of cancerous cells, cel’'l's infected by an infectious
agent difating dlegesteinpeepanitint dfdhs atigermsells with ablenstgen pootehst &y geneeatt 8 of t he
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The therapeutic and prophylactic methods of the invention are based on eliciting an

L":l D

immune response in a subject in whom the treatment 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 stimulate an immune
response, such as a cytotoxic T cell response. The antigenic cells can be cancerous cells or
infected cells, or cells which share antigenic determinants 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.



response, such as a cytotoxic T cell response. The antigenic cells can be
cancerous cells or infected cells, or cells which share antigenic
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cancepPyheQomplexed to antigenic peptides located in the cytosol but not to antigenic peptides

located somewhere else, such as the endoplasmic reticulum for example. That is, only a subset of

the antigenic peptides of the antigenic cell can bind to each particular HSP. Thus, to stimulate

an immune 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, a(nd then administered to a patient. This
approach is laborious 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 profile of virtually all the antigens of an antigenic cell in vitro, and then
complexing the peptides to one or more different HSP and/or 02M 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



infected cell by their respective nmethods of isolation, and then

adm nistered to a patient. This approach is |aborious and may require
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the e | pent s | [Fole h&@sis dafls, ifcted
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diversity of antigenic eptides are conpl exed to HSPs and/or..a As a
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I eCoghd drdigerdt SelB GhietoRs dyanchecellioiam eyt tediytio ¢scapetbgitigpandiaciien by the
enbodi ment,” the nethods of the present invention generate a2M peptide
conpl emawrne kystenar e not found naturally. a2Mis an extracellular protein

et ST B BBl sl gt

envi r QPR confpiides 8RS araiot gamdratiraliyh adl Eemestraceithldrpeoteindha igkmesyn to
bind to various extracellular proteins, proteases in particular, to inactivate them and then bring
them to the intracellular environment. a2M does not generally have access and therefore does
not complex to the entire repertoire of antigenic peptides of an antigenic cell. The methods of the
present invention allow 02M 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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not conplex to the entire repertoire of antigenic peptides of an antigenic
cell. The nmethods of the present invention allow a2zZMto be conplexed to a
much wi deworange1nf peptides that are cytosolic or nmenbr @cgAber/2esed, or
that are generated by the in vitro digestion of cytosolic and
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antigenic cells and nmethods for digestin rot.ei n_preparat i re
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descrdefaevinasslér M AaH104ds DI nFaTéntRNAN PABIBing Se etined promylackesdlyifed i n
Section 4.6 are nethods of use of the conplexes in the prevention and

t r eatoanedr cofl geawtber and i nfectious agents, and the types of cancer and

i nfectious diseases that are treated. The use of the conpositions prepared
by the nmethods of the invention in adoptive inmunotherapy, is taught in

Section 4.43, SeSOURCES QFOXNIEE CEiE® al data showi ng the
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The antigenic cells of.t i ntion conprise an antigenic determ nant to
whi cwﬂaﬂ‘%lqﬁ’??ﬁfﬁée%as% eggﬁidr?g%e%éubj ect is desired. For the treatnent or

prevent i ONp&fih6 BBARENT prévfeatibn oficanderseasiectidub disveteh tigangthodstnd the nvent i on

provi de conpositions of HSPs_and a2M conpl exed to antigenjic prqtejns and
pept i ingentiongnpvide sempesitining of FSPs apd M EqnaRiexcfld? 8“%%%‘8@8""1’1}50"??\888%‘%5’

cells, ef er abl uman , f S BBGmeRegickiSe.g.,
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det er by protecdytivi digestien df rrptcis (§igni WYEISONGMY FanFePRYe-geTY(PIRIGHE ells. The
antigeni c ptides can al 3 . i BinglLl NS to ATP,
guani tAYGH T%@Hﬁ%?’il%cée, Szlﬁ%?iﬁ;arrgggﬁ%%%&g%n I1ﬁ1%ﬁ§%tﬂ%g&ﬂ3§1§%’ herein, the term

cel | syffochicHs4s theQanddh 8elRANEhE ¥itienfc pepridarcin nisb be genaateéby sxpasingtheue of
cancer o% thé same tissue type, or net as_t_asiéfd fro caa er . of tthe same
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et hogesllsogr tltsQI?e ‘lo?ﬁ%ns%rln% r’Eype of cancer” refers to cells or tissue of cancer of the same tissue

type, or metastasized from cancer of the same tissue type.

For the treatment or prevention of infectious diseases, the methods of the invention
provide compositions of HSPs and a2M 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, fungus, protozoan, parasite, etc.
Preferably, the pathogen is one that infects humans. The antigenic peptides are generated by
proteolytic digestion of (e.g., cytosolic and/or membrane-derived) proteins obtained from
infected cells, antigenic cells that share 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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provi de conpositions of HSPs and a2M conpl exed to antigenic peptides that
were derived from cells infected by a pathogen or infectious agent that
causes t hwoiabewti ous di sease, or the pathogen which inclPaiasoneds’d s not
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nenbriasode i i ad) nqeestni thssoddse er chadcterinmor evénslotosvithe édansitiesefttheféni ¢ cel | s
that share antigenic_ deterpminants with or, display simJlar ngi jcity as
{he. | AFierie QoAb e sdYanes el PG BT ART O g GRS prfERbtc L el
anti ggnl | R 1908438 Gith BvhiSK BRShAGers AR RESYIAEDSINt heATP,
guan?ﬁdéllél?(rfnecltﬁe%?%@ﬂﬁ%ﬁﬁg;{?@g%eor acid. The antigeni cgep_epti des can al so be
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cel |l geqinht.$.2b8ROR! asi a conmonly consists of hyperplasia, netaplasia, and
dyspl asi a revi ew of such abnornmal growth cangdition Robbi ns and

for ( : (See
Angel |, 19%5?110@3%6@1@@1@@"6591? ipention, anfiepll thel ixd ?d&a{afﬁﬁi‘?g&HQFpm a, pp.
68-79) .. A non-limti I ool : i iaefrused
nor oi Hipioly dgrindis o dnlek Rl o8 °§@‘E?§§%1e%835*ﬁnﬁ§*ﬂaﬁg?fh%}°’m§?%%?ﬂa°%? of the
I NVenth®ddni ti6&d. | IntpaRicuias, delé Rdceel by drhinaragsiuben gethogen, sidhfas@tvimes agent
i.e., an inf%egtled ce}pl_, gan ge used a? an antigenic cell..for.the
pr epabasterimofingess pargeis. or PizPdbds Preferisdr ATLEHegIPlary g‘FtI %f"i‘fg‘ft&]ls 8y an
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disease can be used as antigenic cell for the preparation of antigenic peptides. Variants of a

pathogen or infectious agent, such as but limited to replication-defective variants, non-pathogenic
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 can 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 are preferred.
Cancer cells, infected cells, or antigenic cells can be identified and isolated by any method known
in the art. For example, cancer cells or infected cells can be identified by morphology, enzyme

assays, proliferation assays, or the presence of pathogens or cancer-causing viruses. If the
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In yet anot her enbodi ment, any pathogen or infectious agent that can cause
an infectious disease can be used as antigenic cell for the preparation of
anti geni cwpepwiddes. Variants of a pathogen or infectiousPagamnsn26émh as
but limted to replication-defective variants, non-pathogenic or
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antigenic cells can also be identified or . isolated by, any.bi.ocheni.cal or
Eigg it
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express by the cells). Antigenic cells that dl.ﬁﬁgﬁ% iml ar, an[t Lgenigity
have aalls in the mistuee eontaigdhg antigeneehinicesst snasPEY Qaﬁ?ﬂg’t WSS ST une
response i.n a subject is esired (e.g., for therapeutic or prophylactic
pur po%"éjz?r.lmunteﬁgﬁ%ﬁﬁ‘g&uﬁ%? antigenic cells obtained froma subject is

i nsuf fi ci epf orats pfephtepatfysen-infected velbshminfectetircellpyf 5 velhigae susaentivlsde t o

expand the nunber of cells prior to use in i’lhﬁl presen%} . th(?)dsvi (‘)I'here S
no retpfeationbrytthe prthogan oF tiiedtioys agr b FSERhE AISERTC AP ﬁnfr)%ﬁﬁ Y% of

antigenic cells. be use A 1 g@ﬁgiﬂfe@y&ﬂq edthat a
subst RRPIERHBEModE Oggg?ﬁnélsgli%ﬁl%ﬁdeﬂ%bgo? 0 e fglgﬂ?%ﬁ% the anti geng of

i nt er gghdark RecAnig R Gah ibs usetbdhéltnte inflodorby ipqnitmgerlor mfections egent, Andine
cells are purifiied. In order_to prepare pathogen-inf ctgﬁ%ﬁcglglﬁ unaidnf ected
cel | spafpagativeldf theyipfectedselint Fosl cxample, niiughga GrisesmpK Be Bsaddg JuRct g

i nfectious t th causes . i . e lWarvickN® - In
Depeniﬂnﬁ'@n gﬁg"?’ﬂaéts Of° ??tgﬁé %eag g’legﬁ&gtﬁdﬁft%ﬁte&g}ﬂgpf&%%&%? CI% he pat hogen or

i nf ect i ous AgRRlments VanRsAg of faptiGuesentudesusglitationdafctive vituses, neRct | on

by the pathogen or infectious agent, and . f
pathogenic or attenuated mutants, or temperature-sensitive mutants can also be used to infect or

transform cells to generate antigenic cells for the preparation of antigenic peptides. If large
numbers of a pathogen are needed to infect cells, or if pathogens are used directly as antigenic
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 patho genic bacteria, fungi and other non-viral
microorganisms in culture, including large scale fermentation.

Alternatively, if the gene encoding a tumor antigen (€.g., tumor-specific antigen and
tumor-associated antigen) or antigen of the pathogen 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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propagation of the infected cells. For exanple, influenza viruses maybe
used to infect normal human fibrobl asts; and nycobacteria may be used to

i nf ect nowpaB/obIman Schwann cells. In various enbodi ment #CTUEOL/2653 of an
i nfectious agent, such as replication-defective viruses, non- pathogenic or
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Pr ot otgﬂ? gﬁ?ﬁﬂﬁb‘ﬂﬁ% gm@%‘%@g@tﬁc}e@ eyts']?(ﬁtﬁgr{ SY: i@#ﬁég), Sn%e be ?}{saed .%{PO
per f OfePatifietye U) s MichBd, VaRicelfa, hd@nsiras tienmes sintpleutyse (Y -1), demes simpiex
expression of the antigen gene in recipient's cells. Sui};[.a]lral.e protei ns and
pept i yes [k (FESV-Fyinslernesty inavdms; ¢eheviEys, EERYIENS; ISRy SEUYY4re™ ot 1inited
to those.di spl aying the | AN V88 hARAYInG, chsamgat i on of
cancel?”)pﬂl‘?lﬂ?vglrmgigﬁﬁ ?Vﬁevﬁrggﬁ%%ﬁ%agddﬁ %ﬁ%};@fﬁg@é Qg"é’ OO nel aln_- A? gp75,
Muci Ngjru@Rfhnidsafiris N edIRairmETtbela vipsand pblioniras, as weles pougnsiospatd) : vir al
proteins including proteins of immnodefici en(I:I%/ V] I us. tgl{) J (HV-1),
hurmanfragments d&infestions seentsrindudipgebut poy iypyed fo, myebacterip; & f‘\%‘é’ A, hepatitis
type B, epatitis type. C .1 nRf. F-RIRV/-N Wy Wgﬂjahg,g- MarRestsa. mpl ex
type myegﬂ@ﬁ?tﬁl%,p@ﬁg egegéolnﬁ%é’éélglﬂﬁ%% ke V-ill ST Rder pes]{a, r hi novi rus,
echovirus, rotavirus, respiratory syncytial virus,

42. PREPARATION OF ANTIGENIC PROTEINS AND PEPTIDES

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 a2M.

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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papi | | oma virus, papova virus, cytomegal ovirus, echinovirus, arbovirus,
hant avi rus, coxsackie virus, nmunps virus, neasles virus, rubella virus and
polio virue,03ass7wel | as proteins or protein fragnments of PCRfisS02/26503 agent s
i ncluding, but not limted to, nycobacteria, rickettsia, nmnycoplasm,
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peptides froma preparati i At ' :
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embodifRRLR pré\indBxd PrRRlcaREhRICeHEsI\E i the miiviemséstare pfesentin henpmplsxoteei ns
and peptidés, the nethods used for preparing a protein preparation of

ant i gesacidorcand forrd somplexeswitlp HEE)sgnd/en 92T/ US02/ 26573  sel ectivel y renpve
or retain any particular protein or peptide fromother proteins and
peptides in the antigenic cell. Even in certain enbodi nents when cytosolic
protei ns or nenjpanepROTEEN PREPARATIONS OFSANTIGENIGCESIS used to make

the preparations do not selectively rempve or retain %n% articul ar
protei n of It ¢re aytadimentef tag iny préiofekBiokHR STEPFREPB ADMAVINE @fg’r‘?éjl% 110t t he
pr ot ei_ns resent | h yt osol or | rsent in
Phe. r Sopa e el e obR thogkhy B PAEIE TS RO BR AR & Al o

ant i 9epii&in GRlpadatiohdlarR pRéRIEE oasitediveBN fidm tatHos cells dhadihgd frtre a cantdrr e
repertoire of antigenic proteins and peptides of the antigenic. cells, and
subst patiénal Tnyanatter ebodizrent gEihie Eresems iRYGREOR RIS NS HIqTe AUGCRICOEICES Phsol or in

t he nenbranes are present.in the. X i 7 | exes

W th RSt easR e e el R R M A A PERERTS TG

enbod isgﬁél#ls @bt &fedd ﬂiéﬁ%{i?éhs, ndsuch BITE AP edrtaprepard the provinsdéfhevirbieinsi s

derive roma cancer cell, infected cell, or pathogen. For_ example, for

t he t rcemberebthined frosnereror mére celilan factiopsy far etarene the @dwb%fzrath% gutigenic
ostoperatively, fromt r cells tai | n

Bot heFlieABUeY ines BTHEHa S5 anp=f RBHAF St of eAFRks Bhe Bleentcl o

of cells. Any technique known in the art for cell lysis, fractionation of cellular contents, and protein

enrichment or isolation can be used. See, for example, Current Protocols in Immunology, vol. 2,
chapter 8, Coligan et al. (ed.), John Wiley & Sons, Inc.; Pathogenic and Clinical Microbiology: A
Laboratory Manual by Rowland et al., Little Brown & Co., June 1994; which are incorporated
herein by reference in their entireties. Depending on the techniques used to fractionate the
cellular 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
obtained from a cellular fraction, such as 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 to cytosolic fractions, membrane fractions, and organelle
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interest are synthesized in cell lines nodified by the introduction of
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I S Nnotantigenic cell(s). In various embodiments, the protein preparation comprises at least 20, 50, 100,

w]

500, 1,000, 5,000, 10,000, or 20,000 different proteins. A plurality of different antigenic proteins
are present in a protein preparation of antigenic cells. Moreover, the proteins in the protein
preparation may be subjected to a step of protease digestion prior to in vitro complexing to HSPs
or a2M. Alternatively, 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
cells 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 lysed by chemicals, such as detergents.
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fractionated and/or purified, and may contain other non-proteinaceous
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digestion prior toin vitro conplexing to HSPs or a2M To nake a protein

pr eparigeleten of the neimbearieederioed prajeiny fromghppeliet.c Stagdartiiechiniguienicpradonlyt | geni ¢

cells jor di.sruption.of cell | ]s, .cell. nbranes, or viral particle

str _uctlfi’f'()¢?§m(:15r"’i}_wtlgaé'l f)aé]r]?eo‘fsﬁ‘g}f e’_%ck‘_élr@tpéq{ﬁﬁf Olﬁlr‘ﬂfag@ﬁllﬁé’i%nmqaﬁl the art. In
var i OlmeiaetSRAY Settol€uRaldodfit bf a@lbot 8esfRd RS selb Ry refnBle §XRMR ﬁ’l by
mechani cal shearing, sonication, freezing and thaw ng, adjusting t 3’

osnol atietoy nigfre pardictatiprotain(a) fromrodhergrateies thel ae, presengindbevimtigaticeall,dh the
techni ques, Il.n.less preferred enbodinents, the antigenic cells can be
| ysed BYORhEH AT TEmBIAFS a5 detergents. 16 WO 03/ 015712 PCT/ US02/ 26573

Once the cehlotherbbbiinRits, bptidbillf et pRIMifs fr@mrtﬁf@m‘%?ﬁﬁc' detil 8dn ﬁ%@g&éeed

materials that are non proteinaceous or materials that do not contain
cyt os di their gentral bioebeiicahandier bioghysisalatreperties, Sicicdsisiien ghapge becomsbinatidrise
menbr anes of , organel | es). Renmval K of .these conponents can be_ acconplished
byt e dHieglocu B ARRTaR S R E SR e e R RBHOGT B foPRRPBSCIAEDy

r enovi fgktiofiebt thé potd8Ppdptidasithat 8rAGHse@Blchst 202581 190, %qg)o@?flbéo,fm%ﬂ,' &an
step can be used to separate the <cytosolic proteins which are’in the
super ri: 8t diffenent prbteinserithad cemgaise atdehspF @159, 6U%h,095%0%, T6%, 80%e85%n t he
pel | ety.,tah C r c nly known in the arf allows the further

i sol ajtgloﬁ %f/‘(’j %’ Wwﬁ%ﬁﬁ’&ﬁ%ﬂ gers REGSF?tde]P?'@U&QWPéFHS @tag‘??a‘é]raa .

L echni fefisn BRI ink PaRIdsark BSecb oG PEorhSlekiang Hip Godaet viral proteins
fromviral particles. In certain enbodinents, the nmethods used do not or
are not deshgessoplayskiteot liméting, nethmdéhamaydteaised &nynake s prodein preperation

articul ar. protein(s rom ot roteins that are present in the antigenic
2 el | Cioﬁlpﬂﬁglg cytoso gc grotemsnl]s as Po?fov&g: p g

Cells, which may be tumor cells derived from a biopsy of the patient or
tumor cells cultivated in vitro, or cell infected with a pathogenic agent, are
suspended in 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 a dounce homogenizer until >95%
cells are lysed. As an alternative 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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cytosol or in the nenbranes. In other enbodi ments, optionally, the proteins
fromthe antigenic cells can be separated by their general biochem cal
and/ or biwplweiwal properties, such as size, charge, or cecbiusar/2ens

t hereof. Any techni ques known in the art can be used to performthe
separation. Sel etHeggkatd jactntbifiseedfat 1060 RALEL MELiRERS fodemotvdaitact 68IR! | Se at

| east 20, 50, 100, 500, 1,000, 5, 000 10,000, or 20,000 different proteins
or that coryelesendpthereelnlandolriss S renifngsmpsmanys is Temntrifoged A8beut 90% 95%
ar P8 SIRh oV S BRE bl BT RhERE Moy BN RN AT SR £ OO S O @

th
cel lular fractrom @ﬁer eo or virus ot conpl exes
to HSP or a@pbrmAbntensn (ﬂﬁwzecpfﬂﬁﬂ%buﬂslamﬂ@ (irec tRAGOU00 Hatles H6Mme used to

]

make a proteln preparation conprising tosolic proteins is as foll ows:
Cells, whi cﬂﬁC}hﬁlyleb@atWhBBS@éloﬂ@r é‘é’ﬁablﬁéﬂlf :dﬁpepmﬁl@)tﬂm)%okubletdy@Spm i ent or
tunor cells cultivated in.vitro cell inf enlc agent,
are susperdesry ﬂ}l%e\%?sﬁﬂtelgvgfuofx f_ %S%fnﬁgﬁ‘i’ﬁ%fﬂgwa 1} Y um

bi car bonat Qna}mérzméve(ﬂ.yy/ﬁjﬁh{ﬁgnokwbpgeg@eﬁﬂﬁig(ﬁgoﬁor 20 m nut es and t hen the
hypot oni cal |l y-swol I en cells are honogeni zed in a dounce honogeni zer until

>95% cel | s’\ra@@mp}as&dvut Ast lanitiig methedithat may behsad fomakeepiotein arephmtion

soni cated,. on Ié@ ﬁE >99th o cel szﬁre | ysed as determ ned by m croscopic
exani TSEPHRDERPransfehef BRoteins S ASdaloWE | | s are suspended in a buffer such

as phosphat e bufdegsaghishhid g%e(taﬁeﬂ)ce1MeﬁbeJ@aﬁncamwsw@%h&paﬁ%th¥5F before
soni cation. 17 WD 03/ 015712 PCT/ US02/ 26573  The | ysate 1s centrifuged at

1,000 x g fremong@llawitivetsd trovitrorroneslls mfaged withlagpathogehigiagemidaret her cel | ul ar

For about  GHEARGTR e bRoiaot By Pulte Patoweehm Frelitthioutony ~  °

super nat antyH"ay, REMOPMISYZREubAEd SPicB ToH Iﬁfnuf’&aﬁame%echél mes, 100 tines
vol unes each th ne) agali nst PBS or other suitable buffer, to provi de the

sol ubl e cythysaphicallypswoelégnsile arethomqgerigehin 4 dorene hmnogetnizem eogksary,
| ow speed CORTA{TDGRIIR: AR CASRAEF i oo sp1H Pt Yo oo hat | may
be used to yRRksIRB, BEIRLHE NysBA Q@@ét@&ﬂlﬂéﬂ bf:ﬂiﬂ%écébi&%x%{ﬂ%éﬂ ewHet | ved proteins
is as follows: Cells, which may be tunor cells derived froma biopsy of the
pati ent or sonication is used cells are suspended in a buffer such as phosphate buffered

saline (PBS) which may comprises 1 mM PMSF, before sonication.

The lysate 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 containing

1% sodium deoxycholate (without Ca** and Mg?") and incubated on ice for 1 h.

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

supernatant harvested and dialyzed against several changes of PBS (without Ca?*

and Mg*") to remove the detergent. The resulting dialysate is centrifuged for 90

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

magnesium 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 centrifugation.
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tunor cells cultivated in vitro, or cells infected wth a pathogeni c agent,
are suspended in 3 volunes of 1X Lysis buffer conprising 30mM sodi um

bi car bonawe 035772 5, 1nM PMSF, incubated on ice for 20 m RaTasSoa2$73 hen t he
hypot oni cal | y-swol | en cells are honpgeni zed in a dounce honogeni zer until

>95% cel | s ik epdcifiasnboiimaiit, thetpepiliation 6f ¢ytosdlie afid/bgmemiBldns-detinedgroteins
sonicated, on ice, wuntil >99%cells are | ysed as, determ ned by m croscopic

exani Abteinsd. fropn arigesigredacandie somplexed, to HSH oy oM dBepilyaridleant prptegseuf f er such

as ph ha buf fered l,Line (P whi ch_1may, rises 1 PNVBF,. . before
Son! ¢ SERGRRE ity (Y o Bl ST o e A R b Y Tt e
t o cokhigedted teproesel treaBNENt PABSto dRifIEaAL- derived proteins can be disl odged

fromthe |ipi bil ayer and isolated fromthe 100, 000g pellet (where the
nmenbrane-derived proteins are |ocated) by resuspending the pellet in 5

vol unes of R “ont.ai i 7 | |l ate (w thout Ca2+ and Myt +)
and !ncubaf‘ezg'ﬁ K %%MA@[M L’?fﬁgéosuspensi on is centrifuged for
30 mn at 2Q:000 8k hbsntl@S tHeldyRBoliSHRIGhAAbRANS-dBEVAIS TRt ¥Behitdatog ed
agai nst several changes of PBS (W thout Ca2+ and Myt) to renove the

det er getigenicTéeds casld optivgally digpsted to genemtanntigbnigedptidss. S0onearmbalima@p, 000g

and the supernatant purified fyrther. Then cal ciu nd .nagnesi ym are both
dded STt RECSiBF s e age-dervatipters drsolied 1R AR5 HOD i aoftet
NECES AbYdimdns Qﬂlé«'&%k@soﬂétaﬁdl hmbrihel fgivRl BRALIAS 40 RofBihel$n flﬁ%&%ﬂo@yeacﬁon

| oW speed centrifugation. 18 WO 03/015712 PCT/ US02/ 26573 In

filtration or
a spetd gincrasermigenis peptiddse Iippredidredd eorbodimenys, tlsoprioteimpitpanationsthatzaneustdr i ved

t ei bt ai ned fr ti ' | ] b I d t P 2
i 1 et e R RHA a5P DR nof PRtk BB A e pnLe Brerraien B SieolBect | on

Pr ocessifitve dlrb@italklof flafe phiteulf BbRiNG) £ Beonslibelad icuRtolieaan,

treatnent prior to conplexing. 4.2.2 PEPTIDES F ANTI GENI C

Accor di thg cytosole nemtgandsaf the dndigepicesldd.i ¢ and nenbr ane-deri ved proteins
obtai ned frpm anti %eni c cells.can be og)t i onal I.%/ di.ges .edtt 0 gene ate
ant | geni ¢ NABPPORSIeAe: o5 RECTEHBUTIPRIES CHLPS e 1 s TEYRAHERI] Rroghos fram a
menbr ﬁf&éiﬁ%&ép\é%@ioﬁ P bRt geRicHefls H%ﬁgulhﬁ'oﬂ S Pi@RSHAiBR corhPrietd @hiiEdhic ,
enbodi ment, the cytosollc and nenbrane-derived proteins are conbined in the
di gespentives.edb¢ eromymatic digestions can be performed either individually or in suitable
*combinations with any of the proteolytic enzymes that are well known in the art including, but
not limited to, trypsin, Staphylococcal peptidase I (also known as protease V8), chymotrypsin,
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 sites, it is expected to leave many MHC-binding epitopes intact. Staphylococcal peptidase I, 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 are incubated under conditions suitable for the particular enzyme.. Preferably, the
enzyme is purified. Non-enzymatic methods, such as 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 using 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 results 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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to generate antigenic peptides. In preferred enbodi nents, the protein
preparations that are used in the protease digestion have not been
subj ect edwbw®3ans712ret hod(s) of preparation that sel ectivel PCTASIDUSTDOr
retain one or nore particular protein(s) fromthe other proteins in the

antig eiﬁhﬁciﬁ%ﬂéﬂ fnmuRs rdsPéhse Y3 i ahtiSins TEIHRRGER (REpdrAondiMdndBE} fre €6mbxed
Various proteases or proteolytic enzymes can be used in the invention to
pr odude HSben e2Mp hoa preferpedegahodirhen, e proteingaenacatonltd be digesipdiisatdiquoted

tid whi ch ' i ' ti . Th ti [ ti
Do perfBr PR A IR Gk S lort PEROH P an e BRETID PEEearTd: any of
the. prarehyidCoORBHERS hotroRfR ieldt 8YBrdidin biDeAkibn. Debeiiiion Byt  not

limted to, trypsin, Staphylococcal peptidase |I (also known as protease
V8), ahwtetsy gryimes ang egasiion conditivepgindigBsted peotennt ymiy igmaih as thesesctians Jnapai n.

Trypsin |s hi ghl pecific.serine projeingse _ that cleaves on.the

o) bodpeletred s inderd B5grin pd Spt Reroal G AR sl SEPAHED S Aigedd hunber
of  claNA0Gesih@Sn it 1S expected to |leave many MC- binding epitopes

I ntact”. Sl?‘g%hgl ococcal peptidase I, a serine proteinase, has specificity
for cl eavadge aabther pgifartedranbodimtnd shaptotedlptt ahzymss thed sn tha idvepéish ievinbitan be
carried gut with a single protease of a m.xtyre of proteases. The proteases
or pr (ft“é‘ﬁmci“éfmeé A2 0'68@80 arities i e Pug %Fheé’é?fﬁfis?%n?%& grategsemey,

the p%&ﬂo%'s‘i'bﬁe’ fof ﬂ?e)’é?i?ralgysg’sfoEIaE reﬁ@éééta\lﬁibede WOE of @rt&'dgéé Eﬁc?ﬂucé&!? gf&@iﬁhl mat i

met hods,” such as cyanogen brom de cleavage, can al'so use r
gener avhinly apapis-fdbted of dempgedtie b celhr Ehapattasome oabédegladgesdtenhs campletely to

al i quot, into a plurality of reactjons each using.a different enz , and
the r @gie}ats} %@w%&s@, ??E)ﬂ%%ﬁ%?ﬁﬁm ma@riﬁéfeﬂowa{l Bt gomrplpslasdd Mie 1 Dray
not ba,; : t ' : | ' |

bt RERE SRk, A ARLRkAb torbbiplial eoBfsBRMIEn Lould BerenGIRAIRELD

di f f erferthersteitnnoihg efsephertas tHeaell éaygieldeyodtekic T ¢edl epitopest €deaviage prefdrences of ei n
pr epar peptide sets allows for a_greater

i ) he . i f diff N \
P obalihp pyeasem it the et oRHL CORESII Bt basts Beifis ari) 1y SEHBABICETER 46990

03/01 ﬁ%%{?{&% ¥/ ' &?d‘% : ' antigens in

t he p?%}grg?n pr epar ééf;lﬁ %nélzv\%ﬁe]n t Itelgﬂg?gl al(t:g{n%)q} gsf){elgﬁﬁﬁgﬁﬁg%g%r%ggrfM In a

pr ef erdhghoeybsintlike attivity) eyprimlike actpriigpardpaptdylicitdmylpépgidsthgdrol wimd adgivity ed
into two separate reactions' and_two dj fferentzo{grot eolytic enzgnas are used

to prddisbel and amper {E% firts OpE- Brmyapk i LigL081208he Ap ety msF BEERE SYGH t he
pr ot el ju:DieP %@éﬂe@iﬁcﬁéﬁ%%ﬂ di H&d%ﬁg&rgﬁlg o‘}_riﬂfc&hﬂﬁlﬁti&{‘t%y St RGgERction ¢
gest y rémin t n-a

condi t1ons, undigested protelns I'n e reactions.
pr ef erpreghratidno dh reppéferred ypbodimanngltrhsn thymoagpsih, apéfpl peariylidlutamglpepiide-

separ a}}y?llrc}/lasteoargLs%%.St the protein preparation.

The resulting peptide digestions comprise antigenic peptides, non-antigenic peptides, and
single amino acid residues. The reactions may also comprise undigested 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. In a 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, 10t0 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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In anot her preferred enbodi nent, the proteolytic enzynes used in the

I nvention exhibit simlar activities as the proteolytic activities that
are foundwpPr3b¥1pr ot easone. The proteasone is responsi bIPETIusP2/245¢3

extral ysosomal , endocatal ytic degradation of cytosolic and nucl ear proteins
whi ch L 5 i ket BigE&loh-ard DRePEA FRROFBCtERA hind SHAEed

pr ot eipﬁgﬁglggﬁﬁltée?%?@gltlgﬁql?/c?gpgggrlol%? glganionoaraci ?:Is, can gen?arat e optimal

maj or fbi e @espRgssivh loif digeyticapipduek etthadscine-pivigactylamibie pelicteytreplidresies, and can
generate |onger peptide precursors which could, ntially undergo further
D mCigioloe JENGHE Dohich PerBIERIcF HasAEIeR e FELE b F Mab et e ay age
prefer f SR d i tikicd D 5 dRerodeSh o

aci di ca,%pgﬁ%rﬁjfglrog%ﬁgﬁﬁgﬁg% no adg?eg@ﬂ]ettﬁlf?gé;% V\lntlie{)r ote Fyt [ ceenezymat’i o

act i videteegirfatioh cal e padssto whtntpeptidy fodgassione agraticuldrysivet raygesiiti-Hei ke
activity, trypsin-like activity, and, peptidyl gl utanyl pepti.de-hydraql yzing
act i vigeperaedighepartip@amengymatie gorrenieation. Qervatiphlss abthe reagtion @@%3/09@3&) . As

such. enz < . i, _ A q
cepar APRTTER GRS UG BEbIoth B FPRAORG lnilekd58, BOMARAHSET

pr ef erh@mhat) @cH preguince bf dFadtors, &by ot rypsi n, and/ or

pepti dyl gl ut amyl pepti de- hydrol ase are used. The resultin epti de

di gest i ons Qusajhe epermongisions arsestablishsd fordhe generajioniaf p qige&*}en?i‘rﬂf 2 single

am no acid.residues.. The. r | . I ri.se: ' r
ncompretety S HHER feh S prR 3T ah AR, A SRR REHUBhGRS AR,

di ges tdu?[i@at&f totdeBera @M b0 pastRicEMidhene Be pooled dRris plefergeiikat alicerpgmutices
that fall within a desirable range of lengths. In a preferred epbodi nent,
the phgustigets tearinatad befors the peptifiea Bisromplexed 4pHEPs 9002 1B ong pbedimeRtes .

Most anti geni c. pepti.d t hat o | MEIC s | and
cl ass qr}llt ?qléll"?n% tiﬁl?nr%)r{%ﬁsl Csanﬁ)gr%lég(.w %r@%;alﬁ%ggn;e 0 |ir:$edr% ess{a&tl'he oﬁlﬁi?ation of
pept i daRibREVIMH: SASbOERIIIA G5 inGatitidg nchidez ButrROg6t 1ihit@l topPRISF, Bestatin, 19, 10 to
20, or at least 7, 8, 9, 10, 11, 12, 15, 20, 25, 30, 40, 45, or 50, am no
aci d rassastitisgleupeptinpnsreysiatin, doppetimsemwhichionaymen atg ¥saddn feprpisisdigesiion7| g,
9, 10, 12, 13,14 15, 16...17. 18, ' ' dues. To
noni tolpﬁiﬁgrsg?rga?%gg?ts%se%?r eﬁ"r’%% %}dﬁm |§gﬂé% |'o‘/r51‘,ﬁgr(§1l ‘éegg‘aggglc }lngtr}ll{)ggg be 20 WO

03/ 01 5¢AinAl I 2) RS Sigedtdh i Ob Yy siWaErlethov Bl fl tha bihAyte! forn theremtion £ This
di gestion are taken out of the reaction and nonitored for the prpgressi on

of "di gwetedane by Strghingitenerzymeificheicpisl asatidyhase, gechypsia reria ot # Bfobdas
L e SEghooll BB AR LA PR iy 7 e
of pephidesn. THS bRfeis PedparationSé all@rddlth @Batad ordRiweidTbRakd Slidghasdrfer apeigods t o
when peptide fragnents of a particular size range wll be

of time. Such immobilized enzymes can be purchased commercially or can be produced by

procedures for immobilizing enzymes that are well known in the art.

At the end of the digestion reaction, the peptides can optionally be separated from low

molecular weight materials, such as dipeptides, or single amino acid residues, in the preparation.

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 digested protein preparation comprising

at least 50, 100, 500, 1,000, 5,000, 10,000, 20,000, 50,000, or 100,000 different peptides.

In another embodiment of the invention, peptides that are endogenously present in

antigenic cells can be used in the invention either alone or in combination with the peptides
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generated at a particular enzymatic concentration. O her variables of the
reaction that can be manipul ated include the anount of protein in the
reacti on,wohg/ortemper at ure, the duration of incubation, tIRE€TASey2M3¢E of
cofactors, etc. Once the proper conditions are established for the

gener %eh%té@[fbyﬁﬁé’ﬁfo@&l}ft{cﬁﬁ RAbS oPfheRytoR8lid dfdth&hbah& AefividfofeiRMPRpfhigRe Of
antigenic cell, the enzymatic reaction conditions can be duplicated to
gener dhat ase eidpgananshapededia antigeriic celts ihedugopéptides that drs cpmplesed suvivhiéa t he
enzy ' i Lon is term nated hefore the pepti.des e conpl.exed to
rispe aiSE atloP it s ot BRe G RReoHiRedn ficgRieot i e BPARER A us o
for t gedrhidaidirBetPioR R4YoR M festir S5 4 ORtig&ENRE YaRICLE be b&ﬂbﬁk&@foSHSPsaén&@fn be
used in the inventioninclude, but are not limted to, PVSF, bestatin,
anmast atZM., | eupeptin, and cystatin, depending on which enzynes are used in
the protein digestion., Inhihitors for st _proteases _are well known |[n the
art. ALt or nRPORS SRERE FHAeRBE FOsoRR PR HerRgAer <SS RERTFIES BegEed | on

i s by RysiseRliof BRRYR! 1Pindihg sFEENEEmbo& h%@@&%i-@&l RhBrankdfiP&y done
by at tlac ir?g tlﬂeﬁenzyms %)I% lgfg?ce to a sgﬁld phase, 1suc% as ?nr es}qn or a
mat er ipxbteidsatre cambinehmithe/isblative pmcesk. fIn prefernesl enstaciiments,lilie pmitdin known

met hods such as centrifugation or filtration.. The protein preparation is
al | owéﬁe%at&sﬁtt%@rweé ok 08 hetg neidrern S'Qﬂﬁ%ré%i tp@ﬁyan%qﬁ%)d)f of tine.

Such i jik A 2 J : duced
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fromlow, nol ecul ar ight materials, such as_di peptides, or single am no
aci d reBfideree ISP&?t?dHﬁfeﬁ'i?%%BP]a% PigieIn DlepraignAfihe colf Wéthguigeelaing eomples of

i sol at L f JEapr at ri prep- 3.
ot ora Eotie PRALASS D O MM e et Taorephny Fiogasichl fropleful P02l

and/ orcontprsphymnrise apleap @03 @4 0053000 106055,0€0, 106)086,ger,20c000ctifflxieniirbteins or
thereof. Any techni s known in_ _the art n be used tq performthe

separ ADHSETIRESEAL R D F o1 Gelbcd Bhol Whrd S5haiban 457010 4514 S mg S a0 e ast
50, 1 : 0, : 0 i t.ferent
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endoggneticdésy present in antigenic cells can be used in the invention
either alone or, in conbination with the peptides 21 WD 03/015712

PCT/ US02/ 268 7ariogssiahodimaents,the megthod soprise ﬁeatwg@l@%@rptﬁm Breraaor i AR i ¢ and
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that are
molecules in the protein preparation can be eluted. Many different acids can be used, including

but not limited to, trifluoroacetic 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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digested cytosolic and membrane-derived proteins, can be complexed to HSPs and/or a2M.

43. PREPARATION OF HSPs AND 02M

According to the present invention, antigenic peptides derived from antigenic cells are

complexed to HSPs and/or a2M. 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. It is a protein whose intracellular concentration increases when a
cell is exposed to a stressful stimuli, it is capable of binding other proteins or peptides, it is

capable of releasing the bound proteins or peptides in the presence of adenosine triphosphate
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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, et al., 1984, Mol. Cell.
Biol. 4:2802-10; van Bergen en Henegouwen, et al., 1987, Genes Dev. 1:525-31).

Heat shock proteins are among the most highly conserved proteins in existence. For
example, DnaK, the HSP70 from E. coli has about 50% amino acid sequence identity with
HSP70 proteins from excoriates (Bardwell, ez al., 1984, Proc. Natl. Acad. Sci. 81:848-852). The
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4.3.1. PREPARATION AND PURIFICATION OF HSP70-PEPTIDE

COMPLEXES

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, imM PMSF. Then, the pellet is sonicated, on ice, until >99% cells
are lysed as determined by microscopic examination. As an alternative to sonication, the cells
may be lysed by mechanical shearing by homogenizing the cells in a Dounce homo genizer until

>95% cells are lysed.
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solubilized and any residual ammonium sulfate removed by gel filtration on a Sephadex® G25

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

The HSP70-peptide complex can be purified to apparent homogeneity using this method.
Typically 1 mg of HSP70-peptide complex can be purified from 1 g of cells/tissue.

An improved method for purification of HSP70 comprises contacting cellular proteins
with ATP or a nonhydrolyzable 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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Then the lysate is centrifuged at 1,000g for 10 minutes to remove unbroken cells, nuclei
and other cellular debris. The resulting supernatant is recentrifuged at 100,000g for 90 minutes,
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 supernatant is then allowed to bind to the Con A Sepharose for 2-3 hours at 4°C.
The material 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, ImM PMSF. Then
the dialyzate is centrifuged at 17,000 rpm (Sorvall SS34 rotor) for 20 minutes. Then the resulting
supernatant 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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limtation, is described below Initially, tunor cells are suspended in 3

rolmes o 1X s MicEirasioNiNpaRipR rondby aigerprgke Pt 7.5

1mM PVSF. Then Igpg 0Nt cated, ~ on - TCe,” unti| >99% celTs are

| ysed as determ ned ||\,|u c_exam nati.on. ati.ve to

soni cati onA PTP?F@“E"e‘IhF‘é @Pﬁ?&%‘e@ P?@é’ﬁgﬁ%‘%]?ﬁ Eﬁgﬁh Y 1dnogeni zi ng
the Cﬁé&cﬁ Lipdodounce honogeni zer until >95%cells are Iysed Then t he

sate I's cen rlfu ed at 1,000g for 10 m nutes to renove unbroken cells,
nucl ei and milest t@ﬁiolrsﬂs&@sustﬁindedsm Ielumes af buffey congisingaf 3AMM godium

o Hicsanle ORTEPPA SLLBNE M 0e Bl Al ST B e Rt A M SRk Caz+
and Zm Q/QE pelle W(} et ﬂ@n V\?én?] das Eﬂ&ﬁﬁ@é’h&Mog%%@g & RprofIRA¢ £18&tahddof the

super an equal volune of 2X Lysis buffer prior to
m Xi ngomfogém@mlﬂvaﬁmhalrde eﬂ'dlecdhtpm)mmtlamunul?%%eqﬂlamedm to bind to

the Con A Seph f h . _The materi al | d
ha?ves[‘ed Ihe ﬁ%%ﬁ?sg&?mfz&”e@%#@&é &?W%@e%eﬁomﬁé@g”ig‘ﬁ’ Dmirie Bl ) °

;
202 T 50 0y e BB ol e T

m nut €8 mifhiies Th@g}ﬁ%slbépttﬂa gomplex can be punﬁed either from the 100,000 pellet or from the

E?

supernatant.

When purified from the supernatant, the supernatant is diluted with equal volume of 2X
1ySis buffer and the supernatant mixed for 2-3 hours at 4°C with Con A Sepharose equilibrated
with PBS containing 2mM Ca?* and 2mM Mg?*. Then, the slurry is packed into a column and
washed with 1X lysis buffer until the OD,g, drops to baseline. Then, the column is washed with
1/3 column bed volume of 10% o-methyl mannoside (a-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 o-MM 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
sample is applied to a Mono Q FPLC column (Pharmacia) equilibrated with a buffer containing
5mM sodium phosphate, pH 7. The proteins are then eluted from the column with a 0-1M NaCl
gradient and the gp96 fraction elutes between 400mM and 550mM NaCl.
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supernatant is harvested and applied to a Mono Q FPLC col unm equi |l i brated
wth lysis buffer. The proteins are then eluted with a salt gradient of
200mMM t o WOaMISICl . 27 WD 03/ 015712 PCT/ US02/ 26573 The @COtusd2/245axt i ons
are fractionated by SDS-PACE and fractions containing the HSP90 pepti de
conpl exes igdent i by Jai 4 YSivB Adamion Rl dtegdSIRRA cAdriaRdrshich as
3&  (Affi Eﬂ?éj}%gdgr?%gg‘)écﬁ{{s) . q%gé% pepti'de conpl exes ‘can be guri fied to
appar gihbingieg e @nkigtettly popdutdiypapendy ddmogenedypepd-paptide 5ompogesy Qfe

HSP90- pepti de conpl ex can be purified from1lg.of _cells/tissue. 4 3. 3.
PREPASATNENStENDVEVRE 1 prlmﬁﬁﬁéﬁ}%@%w RUH 18335’86Feé’ Pt

can bR 58 fflois VAR ISCEAAR G bicitlae U €4 hGfifbfiondege | bed

e ! .
bel ow"°& unors is resu In 3 volunes of buffer consisting

of 30pM testt HEMbhCQIIRIREtep buf fer (pH 7.5) and 1nM PMSF and the cells
allowed to swell on ice 20 mnutes. The cell_pell t hen honpgeni zed in

i s o, 3 -
a Dounce hbnibgérst eptional pepadnsernd byreayqtezrmpleas followe the FRETARM er wi | |

vary accprdi.n 0 c . ' 1 ° : ed. The
o BTG At P  E000F Sl fan Bty St oo R fofiGbaua crama et [0
nucl ehmaRlimeheke Bieteiagditibh ©f Speniah sulfatd. rDin dthinsnivensulfataigaddedrsloviyp i s

then recentrifuged at 100,000g for 90 m nutes. The gp96-peptide conpl ex
can behflageitssanstg the solitiomin heakgoploe P @A OTife ¥4tE THREONLGRE FEdnt

Ve B ISPl 9IS PUPCEARIAbs I URS A ked 2 cldgHb st equal

vol u r—an e supernatant m hours at 4C

Wi th §gn4 AtS§PINRE AfRrRG: tshltRipeEbm Wis SePBIemonédbrouplt @rdY/Catmoniuth 2V
Myt +. Then, the slurry is packed into a _colum and vvasgfg(‘g1 Wlé 1X lysis
buf f esulfate sdturetien DDPEAdditiop of emmnniEn sHéte selwion, apd censnfigrd A0, BY with

1/3 colu vol of % a- 3 0S| ' kn PBS
cont Al Skt oReb itk B T b LRROS MR RO serpeaR RS T

par af ihihindpdovp subRaReh AiLEAT irortiarto Hase thepelles Thidmixtitieds caitrifirped 2 cool ed
to roomtenperature and the parafilmrenoved fromthe Bgé}[gmof E\@%’“

col um6,00Pirpm (SovallrSS$6 raiem snd the prilebdiralysdin EBSHo8tauHpE | ¢ tREMSI-um
and .eluate anal yzed by, .SDS: P, SV | jal is
bout UBiSelEBaERA ¥ 55hodh ST courBRLETH 15 ORI ARRY

ti SSughbR-thy sdisidaub hiked With Tonse Sephbhee ahd the procedure followed as before.

In the second optional step, described by way of example as follows, the gp96 containing

fractions eluted from the Con A column are pooled and the buffer exchanged for SmM sodium
phosphate buffer, pH 7, 300mM NaCl by dialysis, or preferably by buffer exchange on a
Sephadex G25 column. 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 5mM 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 5SmM sodium phosphate buffer, pH 7, 700mM NaCl. Protein containing fractions are pooled
and diluted with 5mM 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)
equilibrated 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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sanple is applied to a Mono Q FPLC colum (Pharmacia) equilibrated with a

buffer containing 5mM sodi um phosphate, pH 7. The proteins are then el uted

fromthe woloaoors7ast th a 0- 1M NaCl gradi ent and the gp96 f PaTtisom et es

bet ween 400mMM and 550nM NaCl . 28 WO 03/015712 PCT/ US02/ 26573 The

procedure, Itqgéﬁ%g&ate@%wg Cor G E)ﬂees%lmﬁ ﬂl‘ﬁ’ib ﬂ’gﬁll'a§/ LQR&, b§ieRme used either

alone or inc to’ consistently produce apparently honbgeneous
gp96- pgRrtintattionphe besefit GrmComptatmga]he m:eqnd optionklstep bbo therporificationul f at e

precipitation prior to the Con A purifi t he tional
step Pietesoleln dikEns fyappEstated 3lsq thabithe ﬁn ¥tt"§ﬁé‘fﬁ% e@&‘r?é\ﬂ?)?ﬁ gsﬁ? Son step
but bet t first optional step, described by
way o 11@5%;e5?%p§42ﬁ%0ﬁ1f€5ﬁh[%ﬁgagtén @ra%g?%nt resulting fromthe 100, 000g
centri ngan tB¢ 896 Factio® ikgiBblated fironk tHa:aIIOO;ﬂOﬁgpalﬂet,athe pellafis ﬁﬁpendadrmmﬁl um

sul fate by the addition of amoni um sul fate. i n| um sul fa(t1 b[u? added
s| owl yolwnies of QBﬁtcpytagmgrmﬁhﬁlgl%rﬁ@ digig degraphalate ar hX-gatyl ghicopEaneside(Buf oy of

ice water.. . Th ol u and t he
Fesul DGR B o GRD A il O o5t 8P} ARAY bt uig Hinkifised i 00
super Q@b@@’% fdre® lihihhﬂég atd ©8réshlthgSupambtant dalyehgainsbseyhtal blmn@@%f&?ﬁﬁ) ni um
sul fate saturation y the addl tion of ammonium sulfate soluy and

cent r (dsegerithet tig: M@E) ang fra”") Soreprve tosdeierggntorhe diphysateds Gentst e‘ﬂ)é‘i let from

t hi h ted t

sul 1 2105 Ph0S 3D VLT (RITpBHARI R e, R SR Aluth ol ATRRG N,
rpm ( SgfeVrddtint &S3tve mhmohcmtlbmmtesgusﬁem dthen theRBFipbois tatifiedityy 2mvi

Ca2+ and Mgt+. "Undi ssolved material is repoved by a brief c ntrhf ugati on
at 15¢i0i00 thpwapstfivhen thespdifiesimethod forjglatnggposdentdorriRer iRt t h con A

Sepha nd the proce fol l oned as before. In the second optional

st ep, rl@@@%@ Hﬁ}fg‘\{mﬁy %}0 gxarrpl e as follows, the gp96 containing
fractions q|h€tg§9|6 é {elch@: Ié&eséarﬂﬁpiﬁiﬁeart@amswéreﬂombgeﬂdmwmgftms exchanged
for 5mM sodi um E)hate buffer, pH 7, 300mM NaCl. by dialysis, or

pr ef epmbgfurbyAlbml’flaQ“ Qectfznge cgmbglsogéqﬁhfa@’g)lg@ggs BBEmM. After buffer
exchange, the solution is m xed wth DEAE- Sepharose previously
equilibrated with 5nmM sodi um phosphate buffer, pH 7, 300nM NaCl . The

protein sol uti qn ANPREFARRIIONANDPYRIFDEATION OF dMour and poured into
a colum. Then, the colum 1Is washed wth 5nmM sodi um phosphate buffer, pH

7, 300mM NaCI lﬁiphﬂ-z'ﬁmm@bﬁ%ﬂl@&ﬁ% be houghp GoRnsmBSial sOB s PEP2reAdn,  t he

bound
phos pRATE s Bighicblobdh o ARtk by BT kISR O

can be used 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
(Sephacryl 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 a2M 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 to a Con A column (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 buffer to a
Sodium Acetate buffer (0.05M; pH6.0). A DEAE column is then equilibrated with acetate buffer

and the sample is applied to the DEAE column. The column is washed and the protein is eluted
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and diluted with 5mM sodi um phosphate buffer, pH 7 in order to |lower the

salt concentration to 175nM The resulting material then is applied to the

Mono Q FREGosolartmn (Pharnmacia) equilibrated with 5nmM sodiPamyshusgshat e

buffer, pH 7 and the protein that binds to the Mono Q FPLC col um

(Phar gailoahn SodibiH'aRbhaft® WRILLGRAVPEMce ARnWR0RY/ The 43R B HegRd0573

It is apprema?e ) ahowever, that one skilled in the art nmay assess, by

r out i REappARer homegeatitpusing ties frepefuid asafssdyad by podiami dngeceulédeond opt i onal

step into the purifjcation protocol. In addition, it is appreciated also

that Plgegmdamide geheleg@eprhosestach of the optional steps will depend upon the

source of the starting material. Wen the gp96 fraction is isolated from

the 100, 000g pellet, the pellet is suspended in 5 volunes of PBS

cont ai ni ng ei t ha3.5l YRECHOMBINAONY BXPRESSIONIOF SKEAT SHOCKRROTRING ( but

wi thout the My2+ andAGgh ¢dvand i ncubated on ice for 1 hour. The suspension

is centrifuged at 20,000g for 30 minutes and the resul ting supernatant

di al yzed aljpéen@in ebaliments lofthyasesent ippaitional§Bs apd adVjican ke Progoied fomy cat )

tore e the detergent. .Th i al v.s IS gentri 0 for 90
ggi/s t}EuH gxg{?ﬁ%]?lﬁﬂ r;\ﬁYelﬁgfI\-,Igfgﬁ ,(ﬁéﬁ 811‘8 recomﬁﬂlgﬁ&mgatns. &191910 aQ:ch

m nut ciumand magnesi um are added to

the sipefdRatanhudiSotiic\seqidnbd ofGRAGHNFnd @3 afe gtidtfally eedilebleiiv edguendchen
t he saﬁgle 'S pu]#ifiede b?/ either the unnodified or the nodified nethod for

i sol atlatalgpsey S6ehpasténdinnko Gomputdr pograrhs sudos, Booy. eanfrussd rirowse@eabove.

Th 96- i de_conpl b ified '
(i s BphRE e RGO B Aomoggsrugesetd etk saRRai<h AURRSRE) el 9
4. 3. 4nm§5i§?ﬁ%§é ENLANR BURISD #eATAERdTE iaaity Agabaced witcraeighodugrées ofan be

bought from comercial sources or prepared by puri fﬁ/i ng it from human
bl ood simiibarigies tof ayquegvsdquencenistngchrogresssach e A§ Thoand Bl S Trivhich ks can

b d. f | e:. Blood | Il egted fFom i is.all owed
Do o Semiy peduenges by DeRmEnGhRa st P TS sUGhGE e Bl o1
the s %ggéiﬁ@né%f?ﬁstssthtah% RARLH &8 thedcon@Rltioh, IthéBbdL Bnd R praparafiSe phaer v

S-300R) equilibrated with 0.04M Tris buffer pH 7.6 plus 0.3M NaCl . A 65ni
col uniiSP ptidedomplexeabafthe ywhtiarf are as foowsh humamiHIH79c Erehask 4ceessvn| ect ed

oSSBT g RS oyl RS 0S o Es R hlhigpa g, 2
t0 a RRL0akOAMTISPNEXRNSTNES Viaha- i b &1, NiRL.- AWM Red 11017 1080 hipmah gpsif f er
| Genbank Accession No. X15187, Maki ez al., 1990, Proc. Natl. Acad. Sci. U.S.A. 87: 5658-5562;

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
gp96: Genbank Accession No. M16370, Srivastava et al., 1987, Proc. Natl. Acad. Sci. U.S.A.
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 02M 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 a2M 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 recombinantly produced. Non-limiting examples of
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pH 7.5 with PMSF. The pool ed fractions are then applied to a Con A colum
(10OM) equilbrated wth the phosphate buffer. The columm is washed and the
protein iwWoaBt¥t wit h 5% et hyl mannose pyranosi de. The elPa@naisor/gespassed
over a PD10 colum to change the buffer to a Sodium Acetate buffer (0.05M

pHo. 0&2me§§é§1€?§rgwaﬁ bl Sus@g pgegjldtétibl% %@ﬁﬁ%ﬁ béyp&Ridet 81 bififventionad ak he

sanplei's to the m. The colum  i's washed and the protein
i s el filrRays3Eanbark3A &bEsidi2 NBE TVIUSHIR, 288033, AANS 165 1;3Kes eti¢lu P8 dired. Mat.The

fractions with a2M are then pool ed. The a2M can_.he rified., to apparent
honogdsad-tSe1- 82 AP2r488- ) Bersasiate S&gu%ga%’mw@é\g&?lﬁﬁf‘a 88 sul fate-

| | am d | ' : RSPV NG Rass! OF HEAT
Shobk PROTEL N RSB e R e B B s et | on

HSPs andtifed/ieamchatips sparadt, br o fragmedtltberedfatanchepotesinehanghdenddantelas of HSPs
and a2M t hrough reconbi nant neans.. Am no acid seq(uencet;'s'l a.gd. nual e8t.i de
seque AERISSSIN Yesiey fouspromabigant ERpPresHon o Has SPISHSI1g APFigheal then Regafued mto

T el T S S A A R O

to brd etrieve any am no aci guence and genetic
sequepgrI faildascaibed mtdxLAFBherbi. accessi on nunber. These dat abases can al so be
searched to identifﬁ)éqsequences w th various, degrees o larities to a

. S| m
query sequence 05¢ R3msybseblaingdhy BNAmmphtication o el F“%&B‘anggﬁﬁ"tfyhe
simlar sequence | t st-all-sh i c i de
sequ eﬁré’ g2 ﬁf’ SURoT -ﬁlc?%]urt%i é\lgagrge@a]?rpﬁ%g%%gfa %ﬂg S ﬁ]agf ):l:] gl%g Sgﬂgés}g gﬁt{‘l %‘%@{rh e
conposidlb@rechmdich 0ls o ganvethods frpamaldgenl 987, vdlemel3B4 papddentés Beapl exes of
the invention are as follows: hunman HSP70, Genbar]k%@c]g(gssi o(g) glo M24743,
Hunt Semirook et ab398%pMeleclan Cloningadd LeRqratory Manual, 2l Edjiies (©Id8pPring, nan
HSP90, .. .Genphank, Al y . ' : i Res. 17:
7108; ﬁ?ﬁ‘??&ﬂ’t%a% ?‘5 %eée%?ibaglﬁk ce g%i“ﬁ‘%ﬁ’*%ﬁ@@%ﬁ"@. Ag%\%gil eft ,aﬁ%%(g'f Proc.
Nat | . che@fd PuBlikhindASsobiatd%ind 588y b asiench N YBIrlE: eaieabwhich AcinesrpomtedNo.
MLO9645; Ting et al., 1988, DNA 7: 275-286; human I—ﬁSPZ?, Genbank rAccessi on
No. MRarisby referrog inits gntirety).o Séonendenesddrong peponps DNA maycpptainmegulalpry, s o
HSP70: bank -Accessi .0 . . J0t. | 4o X - 204;
rouse R YAREAR T hedion B Ridite 1ol Abnd dery SEROm AR Wl cadlR T

Nat | . oARAskonS6duendds S WhatSr 11256 hrcdtht HSPet o2dA gendBihBuldGendiamek ivtocessi on No.
Ul6277, "Haas et al., 1988, Proc. Natl. Acad. Sci. U S A 85: 2250-2254.
Degeneniatde seaurdpicrropagition oftheHSPe can al so be used.

In a preferred embodiment, DNA can be amplified from genomic or cDNA by
polymerase chain reaction (PCR) amplification using primers designed from the known sequence
of a related or homologous HSP or a2M. PCR is used to amplify the desired sequence in DNA
clone or a genomic or cDNA library, prior to selection. PCR can be carried out, e.g., by use of a
thermal cycler and Taq polymerase (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 02M 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 02M 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 02M
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As used herein, the term"a2M enbraces ot her pol ypeptide fragnents,

anal ogs, and variants of a2M having at |east 35%to 55% preferably 55%to
75% and wogB/opi7ef erably 75%to 85% am no acid identity WCrThisazZads7and is
capable of formng a conplex with an antigenic peptide, which conplex is

capab) g, of iS&g{ea9&%@@2&3@@%&%@5@% QBdtbi Bar %ﬂ&gmn% bfdubd M@t an

I nmune response’ ag eni c ecul e. The a2M’nol ecul e of the
i NVenttiefopR irahstatiqalicading fdme dsmmeintiiadd.y or purified from natural sources
(Kurecki et al., 1979, Anal._Bi

oche 99: 415-42 chem I nt hesi zed,
or reconbi nant | 1 Hr Pteradiye GNBHQWW={R’%@6§}01W3§§P°@“3§?E aﬁg@_ﬁ%?%ﬁﬁﬁffne >
PCT/ USB2/ 29343 D%Mlﬁ\?ﬂ'ﬁ% gﬁtstaf@éengﬁa'ﬂ?fdbc% 32 EMmiLiBRAY.a8 e séthe bf@ieaZM
pol yp p{ni%fe é 1 nventi ol |

S 0 on are- as ows: “Genbank Accessi on Nos.
ML 131 3aquBieikd 2Bco i LARIEISIKEGT oM ate. avail 886 andPeanche iaified and kbieledcthe 82:
2282-2286. A degenerate sequence_encodi ng a2M can gl.so be.used. Once the
nuc| eolonerbDaRY fragraents icibe Beiprrip ONSHbEY FPMOSSCERETY TELIH¥Eh i denti fi ed,
the nucl eptide seque r -4 : bes@tah&ied ;agd cl oned
into ﬁﬁbn %ﬁogggﬁg#)e\i}:gﬁ%b% @%?Jobgg% hség;%g%lreggﬁ%én? Q’Hﬁe expressi on

vect offogads! 1983, PRci Nhtl. Qebiad eStii WISOA. 72:13061). CRloke DDA fragipergmwitbsulstantiad  HSP
or a2M Met hods for reconbi nant productign of HSPs or a2M are described in

det ai homelogy o thepsotmnualliprigice o Biia e @ossblolN dgnHy i PRRIOPHC SRERSPEDUI ar

oning directly ¥ | . Gondisy DNA
"1 or BRpoREnne MR FdfnpdRoh o HpbHCR st nFnINEE cRpicuforttly (Lo

in Engd/m(g;g,yresﬂrﬂﬁznméﬁl ume 154, Academ c Press; Sanbrook et al. 1989,
Mol ecul ar doning - A

\ Laboratory Manual, 2nd Edi_tig@ ,rgrl SLP” n Har bor
Press, New Yor k Alteratives todsplatmeshe HSPoricdMygsnogiie DNAsi PULAIRTE el et al .

(eds.). . Greene Publishi ng. ' AN ' oNew York,
each @“‘%ﬁt% e@lﬁaﬂgg%o?sglfﬁ%g%ﬁége u%{&grlé%lg%ﬁdcgkﬁﬁﬁegﬁgﬁf irety). Cd ones
der i veghthéshg e BDNAC toRhAmRRYA edidiadntod@ght HiSProy o2Mh dFdrrekempleRINA fogi ons i n
addition to coding regions; clones derived fromcDNA w || contﬁgﬁéﬁonl y

exon sBiledlosing ofitlaa BYR r ¢2M sspe cancbe isplateddonp cellshich mepresidhs cl oned

into a,,sujt yvector for_ pr [ : &S h&Rods,
enbodi t‘fl‘CE%KEgﬁ%@a%h%g?%%%?ﬁf%{%a%ggigﬁé‘ggg?ﬁgmhgﬁ epgl yirer ase Schai n
react isQdh 4sRERNe AsaM el fsiaticefing Sigegorpic DNASiMay flhwechntibody tolthe KiSBwm a2dfuence
of a related or honol ogous HSP or a2M PCR is used to a desired

: ) { 3 mplify t
sequencavailableNhe HSPorre2dt may fe idsntified by biimg qfislaajed aytibgdy tofhe gﬁ%@ ¢OF on.

PCR C%al\ﬁgyn({ﬁgs{zlir?éj clgHetsi €.g., by use of a

Other specific embodiments for the cloning of a nucleotide sequence encoding an
HSP or 02M, are presented as examples but not by way of limitation, as follows: Ina specific
embodiment, nucleotide sequences encoding an HSP or 02M can be identified and obtained by
hybridization with a probe comprising a nucleotide sequence encoding HSP or ¢2M 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 (Hutchinson ez 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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thermal cycler and Taq pol ynerase (Gene Anp(b). The pol ynmerase chain
reaction (PCR) is commonly used for obtaining genes or gene fragnents of
i nt er est . WBas/oeXanpl e, a nucl eotide sequence encodi ng anPHBRSOr2@&2M of any
desired |l ength can be generated using PCR priners that flank the

nucl egf} des 8681 PPN 1 @RS (118 o\ foRONGEAVE: $1-50%) HAFR Or
a2m gékr?ggosléj%%gg%g% be g%gg\gg agt apprgéri atfaz sites vm'et"ﬁ rest)r1i ction
endonygded asghmimef metagénesist(Barkanar @l 2090 Biutechnigles 8s4MHgd ) faf@agnment of DNA
encodi ng the HSP or a2M gene. If _convenjent restrictli sites. are not
avai | Meicingycawdy 9BNEebYEdouble THEdefenmm st NAsF giepging
site-directed LS dN4 hdasad 4 q hogdsokdyey i n the
art (see, for e;ﬂja%ep?ﬁgg?sﬁkidﬁ%g?{%%% étg{ﬁ?l.ei,l 199%, P&R thoc()j Appl . 1:
277- 2%8&xeted HSP M\dsclinagraztite theatetieods of €r frbsentiBFentiona BvicB 2 nudeBRCRIGR DR

PCT/ US02/ 26573 is then isqlated, and ligated into.an a@ﬁéﬁpa ate ]S(X ressi on
vect oconsgaeted bxidplgting thersodingsaaiusnes 1op the ER geienfiqngnal., aPPBrAatieng
frame i, Sai At aj l. i j r ~aml.egul ar

o P SR e Drbfhll iR IR S TR R RRfHig i¥frel iR ARG

gener ghfflcdtion b Y HSB&NEEtheiFopartion obinnamedpGe. Of addtieer esbadierengs: encodi ng
related HSPs or a2M are avail abl e and can be purified ia.nd, I abe{ﬁg, t he

c| oneanabpealar tagpeaibe adied fomatuyalibserietadNiSrs @r"aﬁ@- Rey meliczior@ReW By nucl ei c

To6: PAOAE WARRREA Rt AT B B RO R e s PRAER T,
3961) of FIEE JPhidé-taapRREST W thnsfedisd mmidraklls, hadwhcoiyyion of the K IPEbdeletdd) |

hybridize. It Is also possible to identj fi% an appropriate fra menéﬁ bﬁn
r est r ign96 withenzinedz@i decilitatsd (it )detgpiiorcrBhlSAsand BACH 2aglyels endits RUITHGAIRN ¢ hose
expected according 1 . ietioon map. Alternatives to isolating
the HSP? ?’mtgfbfod%%%%aghmﬂ?%g;a[l{ijggf,’lrok)eglﬁAare not limted to, chemcally
synt hesi zi ng the gene sequence itself froma known sequence or

synthesi zing a cDNA to the nRNA whi ch_encodes the HSP or a2M For exanpl e,
RNA for cDNA cl oni ng-35.1ERPRESSION SYHIIMS can be isolated fromcells

whi ch express,t HSP or L i . nmet hods
known in tﬁ\ﬁflcgf’pg%ﬁecﬁlug%?eéeeﬁéog{l ! %ﬁnﬁﬁgésm%lgﬁﬁéggfﬁ%gg&%?g% 5@%(1 for

scr eenkh@sorIRREFI6r pRPadatibh and expréssidn iR Rddobidikyant oellshAHGipreasion 2dhstiust,

avai | abl e, the HSP or aZ2M nmaybe identified by_binding of a_|labeled antibody
to t hesMSd heovin, rafert toyarnustestide pryuencesagoding peFLSE R 2M erasbnenspeiaicd With t he

cl oni e (c)); m%renr%gllllg’%}; Qeegioshes" %V%?&Cﬁlo%%ggﬁeggoﬁgf the HSP or 02M molecule in an

appropriate 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 02M sequence. A
variety of expression vectors may be used for the expression of HSPs or 02V, 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 a2M 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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HSP or a2M are presented as exanples but not by way of limtation, as
follows: In a specific enbodinent, nucleotide sequences encodi ng an HSP or
a2M can bwoiodent7if i ed and obtained by hybridization w thPaTASOH26573
conprising a nucl eoti de sequence encodi ng HSP or a2M under vari ous

condi %‘féﬂ%@ ia%fea?:i& gfd?&?t&c ¥ndHe i nglrsgﬁcwfﬁ"a kirkdl %WQ térthihd] eptiat (KSWNIE/TRYi ng those

enpl o or SS-Spéci es zations). "Any techni que for nutagenesis
knownpiomdtéie Iadicitdapronsoters ditht tayrhediséfinl inndamindlian cellsindluds bulese ot LimifoRA

sequence, for purpose of making ampno acid substitution(s) in.the . .
expr e&@@s%@é‘?qlﬁ@i) Wi thsgtallgthionsin 1 seng, moypuRemmany {'F‘é‘irt‘l)lfué EfsRoticd o
facil |t Jur - ' @{ﬂ' PG C c ' | £ not
lim t}eeég@gs,l ‘tegﬁé%%%g}n%%{g esi’s, %T%Vﬁeﬁ}gﬁ&get e_%ﬁﬂ%&%dé&%@léu@? Zggnlgesi S

( Hut cwisiams @t a/al1989, (ASer Res. BD:01735@2eWayRb 3t /65599, Mol. iGptinBimil ), il 62~
directed nutagenesis (Smth, 1985 _Ann. Rev. Gene&. 1 :ﬁgﬁ3-4(gg; HIll et
al ., 1887Thewifirisery ofgxmuossien ofi the HSHerm2Enna bess eel nﬂxg’ﬁ ancq& By thesg_ 56g) |
PCR- based. aver | ' 4 9 ' 9 RCR-,based
regap i B R Y AR afingB! clom Gt (R lon Mot b g hoson
etc. fivediihisvanivans, Hepatiie Bognk] ¢yi@tedajoviiasfirematoghubdbia gdhedeoxynucl eot i de
DNA sequencing. In certain enbodinments, a nucleic acid enggdi ng.a secretory
f or m ofetallotanein deacindgeeiSitingrser ¢d o 10§ o Mithads it Engyreolbidi 0d8-5885 GRS esent
i nvent {00.~. Su a pucl ej cid,ean be constructed by deleting the coding
sequeagg&f%mg#emé%oreé@éﬁt ii?néj‘sll gnal , KDEL. Optionally, the KDEL coding

sequence | Theepprosash wictdt ngay ik séqagndes tHad perdniit mbhintértaecea axiogni tion and
purification of the HSP, such as the Fc portion of nuri .. I n_anot her

) e | gd
enmbodrendisationof thevestariinmara ghaapneppepidest B, ardpieRiiry 02 Q@rvgis@a intsfhe or

a2M  PCT publ i cati@n no. at. : k of the ER
et enBP S RETE oo Pugh S e ytcids PR TRO-AED & paicaRy Rl Af,

pept i datonemaliax %)lif:z{tﬁigl et RS), temmineeeDNS, and ttlétherefRISA O oy slbe
KDEL-del eted gp96 with nurine 1gGl faciljtated its detection by ELI SA and
FACS Anatlyantageaurdoiuse stpiitle vecters it cambe mpheaied apdapaigianeddgr apsostiive APehe ai d
of Pr o%gi n % 4.3.5.1 EXPRESSI ON SYSTEMS Nucl eoti de sequences encodi ng an
HSP o4 ecul e can be inserted into the expression vector for
propagat i oy addltiexX MiES$ir&B8ion Vet D€ B icomain seRtiable ohBcrexpbismanier gamws foruct ,

as used herein, refers to a nucl eoti de sequence encodiﬁ% an HSP or a2M

oper alpkijial isolating evidantifiingdist eslls it éOl_?t@'Q NAsRgodRg AR HSP G0N drordors
expr e%esrlm? [1111g%f yiélH %1‘0|3151(|?'[i81‘{ ofﬁ%s”&l (%M,l Stathd e)?ﬂ}ession in mammalian cells is preferred.

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

the Herpes simplex virus thymidine kinase (Wigler et al., 1977, Cell 11: 223), hypoxanthine-
guanine phosphoribosyltransferase (Szybalski and Szybalski, 1962, Proc. Natl. Acad. Sci. U.S.A.
48: 2026), and adenine phosphoribosyltransferase (Lowy et al., 1980, Cell 22: 817) genes can be
employed in tk, hgprt or aprt cells, respectively. Also, antimetabolite resistance can be used as
the basis of selection for dihydrofolate reductase (dhf¥), 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 aminoglycoside 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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appropriate host cell. "Operably-associated" refers to an association in
whi ch the regulatory regions and the HSP or a2M pol ypepti de sequence to be
expr essedaw@arngd/ojvined and positioned in such a way as to PETAISN2/26573
transcription, and ultimately, translation of the HSP or a2M sequence. A

vari 0 935).0 @%}éﬂ&% W@ chsfiRE nbiEniBb Bsstidaiv] @hd HSPs or
az2Mm efl%é"r ﬁ’éﬁ@?ﬁ gg%é?geltl%liné:b%e to, pl asns1' dsf1 cosm ds, phage, phagem ds,
or nmogddci@d cuh Blse ®s usékanpl es i ncl ude bacteri ophages such as | anbda

derivatives, or plasm ds such as,pB?iRgég or @@ﬁpl asmd deri v:ﬁli ves or the
Bl uescri pt THe@tDEpssiOBCORIEHISEFRINPIISHE, Pyor Odyg SEREPERORAAANYr s conpri se
a functi.onal .oriqi ' ' : ' : in an

o opr o iRas ik AltoR) 1chioR LAl AfkoltfinidiBATAN Ardpriatd Kook BAITE 1 1 °

i nser &ipRessih ah eréduttion oABMHASEN® 284 venplexesoithe myention witheit Sether cloning

mar kers. For expression of HSPs or a2Min manmalian host cells, a | ety
of 1 clget. dommsgrplay UbRePale Nop 580889, TH1e GREFBHOE CORYECEPMY g fopiaim it A o

pronoters. the cvyt L OV - o

P meaiengioss iy P ARE AP StS hEMing dodh AR dnclc oM ORI 2 e
( RSV- {43 Rbmols @@ tbmblradiugi b thistinsamiegit $s tidtalecassary heernslef ah ekpressionmal i an
cells include but are not limted to those associated with the

et al Vestdricompirising|a rgpkicationstisia syHakla fSr apprRRrals hogkceds i ordsk loirrgpagate and

responsive | termnal . r -LTR), the O-interferon gene, and the
HSP?OC’S’éﬁSéthe?\%ﬁ"ff%W%Pleﬁ‘?lﬁe,@ﬁ?ﬁ%é‘g’%%cer Res. 49: 2735-42 ; Taylor et

al ., 1990, pMiessideédnstrBito bontdifingbdned TP orldEM ebding semeycesfcarkp messiuonl of
the HSP or a2Min a host cell may be enhanced by the | nclusion o{

appr opté theanammabiar host ralhbenariese et eriawrsknopnip theagt, meliding Py or | such
as thpse .found in,SV40 vir IS LI LSs, |.OYh I
i mmnﬁﬁ‘llt(%fﬂ? ciym pho ,Séhaftree 5@%’89 %%ttgéft%d,n Q@ggééteﬁl"(lgzz | t’t?irigr%B ez'[t3 §gil ., 1987,

Met hogsodomeERadiaRH trah§i3cticn}Bcledfer-FGaderan al., IBANScicaer 215 (66-168)Bi ot echnol .
1. 36-47). The expression vector may al so _contain sequences.that permt

mai nt eleameprativer (WelHl 4f ¢ht 195, Broct Natl\Agadepcl; $4:gfd) ppLRIGRRICYRR of host
cell, qr inte t |0 f ector into the host chronosone. Such
(Ctmperty M PR 221 ey

seque t"are not limted to replication origins,

aut onomous awy @ ld déking Snd egresivas etBRIescritsdt epsir may Bbléynthesizetleindner e DNA.
It may al so "be advantageous to use shuttle vectors that n be replicated
and massemhieddbm knewn sequgpces Pydechniguen wsll keayp & the ﬁﬁaﬁ‘(%’ietr ?%ﬂ?to‘g’h e’

eXPr egston MeCtRl IPHSONL Al bt LOARR) & SgitS bEANAREA B EHRReRE NS Of
vectors and host cells may be obtained commercially. Non-limiting examples of useful vectors
are described in Appendix 5 of Current Protocols in Molecular Biology, 1988, 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.

Alternatively, 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, Cell 17: 725),
adenovirus (Van Doren et al., 1984, Mol. Cell Biol. 4: 1653), adeno-associated virus
(McLaughlin ez 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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initially isolating or identifying host cells that contain DNA encoding an
HSP or a2M For long term high yield production of HSPs or a2M stable
expressi owoiog/onEmral i an cells is preferred. A nunber of ®PErASPYHF'BYyst ens
may be used for mammalian cells, including, but not limted, to the Herpes
si npl | £l ' ' t TR chind§ib/aen&laly toh'bedRe}ted in
hypoxg' t’me:]lgt-% pté%ﬁ%ﬁﬁﬁ@'é pﬁ%%&%@?&éﬁ;ﬁg@%;@g@ ézgfgglﬁis E’i and Szybal ski ,
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h horib | t f ] L { | .., .1980, |1 22: 7) . b
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oo PR JfRRp RSl flleBocohd SiodAds iy Aleckl Rk (A, bOY [l sHERIGhR B84,

1980, phat NatlAcad. S&CU.S. M. 8186533658667, O Hare et al., 1981, Proc. Natl.

Acad. Sci. U S A _78: 1527); gpt, which confers resistance to nmycaophenolic
acid (Ml I Bgalﬁeaﬁﬁlllsélﬂgl,mq@%ﬁ,)capmfe@ RgYy| higheg ygrtebsptes, 1 qgﬁ% m?%*m%d )

neony ¢y hosnho nsferase ' ' o the

i mod s SR aRecs hh e PRk of D ORIAHaT s PEARSEBRERED 1€ 0. ).
and  haah®dineet gendhapiebabn anhschaxas as {thhle)multibomh(20ilaopiesiesll)st ance t o
hygronycin (Santerre et al., 35 WO 03/015712 PCT/US02/ 26573 1984, G?ne 30:
147) . eirgsbromespuel slsmentsar repumalian oplls sTpieallyothess YRotorycanban A S8R HOE and
Zeoci | SO Thene | Fdi Bl P- or
vt o g e R B S b e e

di r ectdngel MpdlpAeaFdtidnEignapPliopigails, asekitabid harkennand Epgiseniss qlasand
production of the HSP or a2M conpl exes, of the _invention w thout further

cl oni sepuepessdhat plpwdhegsite, to be groppgatedhin Kysolis FogWasrenstiyplor 30 essi on

construct. .aks 0 | : EN | 40N of
the oot TR B kadeTA e pibaton sSEPLFRERS if Bsrc AR mid UG IRAGRAIMED 0 o
r ecomimafir@Rample, bt tedimidues of cdldiuinphogiharempsadpitativn oeelpttmporation.
expressi on vector cot(rg)ri sing a replication origin suitable for a @I‘.Opl‘i ate
host diet thes¢ hosbeelts thetslogras pragiies adrgsiopned phenobype. Jqigstipn o @msto?gqnag % in

the host. cel.ls. ' i Diag D, 2 di
sequontligreiy iss of RUPB AT sAOMRHE HER- A0 &) AUnfl AR AincBTMoE DT 00
t echnigugsickBPVWR ebrd fieh as pPBCMGSNe i@ pRCMGHIs nidyrbietuset] tocexpmbscHERS or

phosphat e nedi ated transfection (Wgler et al., 1977, |1 ’I%hl: 22@- 552), )
| i poserd! (eryedaer dn Hueck fomupde b&EX et U ef abiHyman Geagbheragy Gi3¢a- 215+

166-1 el ectroporatio | ff e iy 84:
3344) Db ORRY BE kB Rl Bl g 3Pt FhGErorBEE g PekorSlon
Alternatively, the vaccinia 7.5K promoter may be used (see, e.g., Mackett et al., 1982,
Proc. Natl. Acad. Sci. U.S.A. 79: 7415-7419; Mackett et al., 1984, J. Virol. 49: 857-864; Panicali

et al., 1982, Proc. Natl. Acad. Sci. U.S.A. 79: 4927-4931) In cases where a human host cell is
used, vectors based on the Epstein-Barr virus (EBV) origin (OriP) and EBV nuclear 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 ez al., 1990, DNA Prot. Eng. Tech. 2: 14-
18), pDR2 and ADR2 (available from Clontech Laboratories).

Recombinant HSP or 02M expression can also be achieved by a retrovirus-based
expression system. In 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 62M coding sequence, while the missing viral functions
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Any of the cloning and expression vectors described herein may be

synt hesi zed and assenbled from known DNA sequences by techni ques well
known i n Wbhe3at1712 The regul atory regions and enhancer el @6EniSe2/2&Mm be of a
vari ety of origins, both natural and synthetic. Sonme vectors and host
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conditions that promote inducible HSP expression.

Alpha-2-macroglobulin and HSP polypeptides of the invention may be expressed as
fusion proteins to facilitate recovery and 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 translocation across the ER membrane for secretion into culture medium. Further, an HSP or
02M polypeptide may contain an affinity label, such as a affinity label, fused to any portion of the
HSP or 02M 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 example, the cloned coding region of an HSP or 02M polypeptide may be
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For those host cells that do not manifest a transfornmed phenotype,
selection of transformants is achieved by use of a dom nant sel ectable
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whi | eptdper Fadinis B infd a feens icbatamimythVEqidhe G RET 1BE24 @6 578 thedBP be
supplied in trans. The host range for infection hy ?\ffr,e,tr iral ctor can

A
al so bee2Melyneptideis espressed ag popRiddeopegsi WFigp BTQIeBg AHRILY, ?I&rw%‘aﬁ R49i ng.
For exanple,. a,fetrovir . ' : : Ffal at
(LR BE B8y b QU Rt pholen Ao BERIEUTS: Aty piREELAER BT D HSCREC
and aq3®t poiipdptidenar ker. The ND-associated antigenic peptide DNA is
inserted iTnto a position between the 5 LTR and . 3" LTR sucg tg‘%;
transcri pt iloa prafemed erabetimentrihg affirstydabel infised Atilsemip.tegmpiab e triEabeRd 5
LTR ¢ Lise r t ' i L1 : r, an
R regraming SERPoRRE: he weflic s At matheiod bl if el A HERRIET: B0
sequeRee&itfal. t RS eptlnlfR skt eaEtY detafineddy rokitiessxpetimichiatiomr t . A het er ol ogous

pronoter as well as rru[tia%Ie drug sel ection markers may al sqQ. be jncluded in
the expr esd) variereef affinity labals knpwa i the@rtaney baussd, sugh ag putnetdimited ioelhe

MeLauchlin et.al.. 1990. Prog. . Nickei c Aci Sk g
s 3 3miyp Slon s posia rpelch S diona MR Gfbich (PR, 199 MRISEElR ity
Choul icKl%n@ito@hphy, 198 8srent Profoéddd inMolctd Q2 BilolSS;, ViBO.SS Bd. Atisubkl ¢f al 9G4gene

Bi ot her a 6: : .
Publeg/h. Assoc. & Wiley Interscience), glutathione S-transferase (GST; Smith, 1993, Methods

Mol. Cell Bio. 4:220-229), the E. coli maltose binding protein (Guan et al., 1987, Gene 67:21-
30), and various cellulose binding domains (U.S. Patent Nos. 5,496,934; 5,202,247, 5,137,819;
Tomme et al., 1994, Protein Eng. 7:117-123), etc. Other affinity labels may impart fluorescent
properties to an HSP or a2M polypeptide, e.g., portions of green fluorescent protein and the like.
Other possible affinity labels are short amino acid sequences to which monoclonal antibodies are
available, such as but not limited to the following well known examples, the FLAG epitope, the
myc epitope 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 a2M polypeptide novel structural properties, such as the ability to
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291- 302; Sal nrons and Gunzberg, 1993, Human Gene Therapy 4: 129-141; and

G ossman and W/l son, 1993, Curr. Opin. in Genetics and Devel. 3: 110-114).
The reconwpDmamis7ezl | s maybe cul tured under standard condi PCOASIDE6573

t enper at ure i ncubation tine, optical density, and nmedia conposition.
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affinity |abel can be used to facilitate purificatio

bi ndi ey DA glenirtes DA gmpkifieation, sl athelc mgthods3omee H’S’saf#l IEIP%%I i on of

fggnl flruaisg!ﬁn 5 chrﬂ?etlre gqucu ean%éollati%ﬂ%a\}aﬂ?ﬁlg%ofi’ﬁﬁerma_l mani pul ations which

(i%0n 'can occur a protein |evel,

pr ef er abl yp@ﬁrefei-ﬂé@ affRfiey k6! &4 a nérevaribiepurtion bflﬁemhmadglobdlmgo}ee@aon of an
HSP or a2M pol ypepti de maybe 38 WO 03/015712 PCT/ USQ /2(538;@ m)dl d by
any ofTynigatsy, sesh p@@mﬁmmse @I\I&a%tfwafa@nk%wf?twet ‘? al .

990, I I o b
iabor g%%ﬁt%l lfleég'({ndo on 1 [rrun lbﬁﬁﬁ'il %I%{rak%lﬁgl US%% mac@llsﬂl 6&2&90}@31” or

et al., 7in Chapt'er 8 of

Cur r e RérmipifRtoP R Fo pdeD bﬁ@ U&)rfstant Bdnﬁhlﬁ,g()r a 1eRAmniditély pingp-tessinel t@tths and
Wl ey Interscience, New York It will be aﬁ%arent fro thefolﬁ% g
di scugHiloof thhbeavy @b dight dheins stitalslmmusaglobpiskased gRinitydabel mpyds I%fi%] on

Seauonion BEbaPg: Sh FespSes 308, RRCIE o TN i PhoGabbIRG1 MRS

fusi omuRhR @G0 OPHI Siude fhen ﬂismprora@m polwq&pi‘elmimtafrm;td e in pivd@seifirng
reconbi nant DNA techni ques. For exagan a reconbi nant gene enco%{)P an HSP
or a2Mupehsy pMpmy BV Aveiycodingdamasnoglobulin Bght gshepaihamconsiapigeeigps is 8@

fragmen or readﬁy avaelable from cDNA libraries. -See, for example, Adams ef al., Biochemistry, 1980,
19:2711-2719; Gough et al., 1980, Biochemistry, 19:2702-2710; Dolby ez al., 1980, Proc. Natl.
Acad. Sci. U.S.A., 77:6027-6031; Rice et al., 1982, Proc. Natl. Acad. Sci. U.S.A., 79:7862-7865;
Falkner et al., 1982, Nature, 298:286-288; and Morrison et al., 1984, Ann. Rev. Immunol, 2:239-

256. Because many immunological reagents and labeling systems are available for the detection
of immunoglobulins, the HSP or a2M polypeptide-Ig fusion protein can readily be detected and
quantified by a variety of immunological techniques known in the art, such as the use of enzyme-
linked 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 a2M polypeptide containing the affinity label. In many instances, there is no need to
develop specific antibodies to the HSP or a2M polypeptide.
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proper reading frane into a vector containing the sequence of an affinity

| abel , such that the HSP or a2M pol ypeptide is expressed as a

pepti de- twoga@d1s7usi on protein. Affinity |abels, which nmayPChASIB2GTNI zed by
specific binding partners, nmay be used for affinity purification of the HSP
or a2M polyy tildalethel s fused
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I nterscience), glutathione S-transferase (GST; Sm 93,. Met hods Mol .
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1987, GCe t ent
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to an HSP or a2M pol ypept i de, portions of green fl uores ent Br otein

and t h@S) ilieader peptidas améqctﬂdéoaaqc? %th@ynqeracifém@s%e £y Hiewls bactrd

sequences to, whi ch [ [ not
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epi t ope affinity | abels are reg%gnlzed by specific blndlng gﬁrtners
i

and t hessinfraenmatian eslls sai be pliaingd fignt theM-J2-Copgan 8§ thegneyss PNaPEgoYH  ner
whi ch, can Db d t f els ma
af f or 53133%%11&&2 ? %ﬂe% ﬁ&dz@m&ﬁd@? fZ?}? ﬁrﬁgpglﬁ?ofgé%#g%bhgﬁch as %/he

abil i Eétpfeﬁce%%ﬁ@g@ﬁﬁ@ﬂ@?b? oPMTAAI5E61d6 BFressicar imbatdetialnetls incRidepbut ze mcdn of
an HSP or a2M pol ypeptide with a bound peptide _nay increase awgoﬁ

i nter hmltedﬁo,ﬁb@ leadar seqnenegspf the Emw ﬁtﬂt‘?ﬁ% phe(HQem €ialn 4P hdtevi

cours ! n l. [ I derlved
from SF eg%@%%ﬁﬁ{} % {tlt)y etgl?s o%%oé%ée?gi% szfl?nfbt){/{g#gge%/s such as
the exfohass! &4l 1990 PRtdis FRprecditn osrmmmgtLaaiB andlOB®F (Hoffnkaxn & Wikight,
168: 1993- 2005), or CD28 (Lee et al. , 1990, J. | nmmunol 145 344-352)

porti d)ﬁ&S diroc. tN?él Aﬁﬁdj@é’gl B2: ﬁl%ﬁébﬂl B-lactrmase RKpdpnags esals 4984, r‘t%&ol‘hal n

di |
alpf)r e 29@9?%%%@ q%oqug a—fF ?iEﬁH% ezocﬂ 95%{?;] dfélogg(rﬁlﬁ m. %S\gggk 39)3
obt ai gnd iR &Qﬁtﬂtﬂzo&&@ usmeu@&)rdtaﬁ A@@QM@hﬂi@éﬁ mm etbest NuslefcyAtidbREs, 1417|48’V-ud| ng

but not limted
7500), and the B. subtilis endoglucanase (Lo et al., Appl. Environ. Microbiol. 54:2287-2292), as

well as artificial and synthetic signal sequences (MacIntyre et al., 1990, Mol. Gen. Genet.
221:466-74; Kaiser et al., 1987, Science, 235:312-317).

DNA sequences encoding a desired affinity label or leader peptide, which may be readily
obtained from libraries, produced synthetically, or may be available from commercial suppliers,

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

4.4. COMPLEXING PROTEINS AND PEPTIDES TO HSP AND a2M

Described herein are exemplary methods for complexing in vitro the HSP or 02M with a

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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i munadstien pf anyrangse aF deserited by Cayo@ of- v B Hd CER 107 28814/ ngﬁ“‘@lﬂﬂ . etc.

Simlarl if the .affinidy: ' [ i . ' ilabl e
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t o defcagénts. M Fréfetrad Cxe@dPlry SotoabEfdr e ndiSkvaent adivpleringdptpogelatombai ni ng
the affrnity l'abel. I n many iInstances, there is no need to devel op

speci pensidgntaviseage dengtiubetiecn o 24 agimmasiisy ioaam el or MV i flispyssed

PCT/ U%q2/26573 A particularly preferred enbodinent is a fusion of an HSP
or a2 Bg’l'ypepti de to the hinge, the CH2 and CH3 domai ns of human

i mmunogl obahi Bofuldtidl SeptideqRLPane thegirewdatddIISP (9pk) atenatinnioed toldite 4 2- 49) .
Thi s hinge region contains three cysteine residues which a_recrq]gr r’r&l |y

i nvol eppfokimatiely gIpeptidesderproteinshi 1 1St melar gafior dihsa<the mixtyee 1 gooyppted ferelS

Si nce_none of,the ¢ ei nes . are. I ' 0 f ion as a
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by angidigh phBplata pHI7 2 SSOHME NaBUCImMSMEO1, a2 dmM @herpé mictieyl sMésriyd fsotidnder

sequences known in the art can be used for the efficient secretion of HSP
(PMSF). The preparations are centrifuged through a Centricon 10 assembly (Millipore) to

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
Spectrometry (MS).

In an alternative embodiment of the invention, preferred for producing non-covalent
complexes of HSP70 to proteins/peptides, 5-10 micrograms of purified HSP70 is incubated with
equimolar quantities of proteins/peptides in 20mM sodium phosphate buffer pH 7.5, 0.5M NaCl,
3mM MgCl, and 1mM 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 any unbound peptide.
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or a2M pol ypeptide from bacterial and mammalian cells (von Heijne, 1985, J.
Mol . Biol. 184:99- 105). Leader peptides are sel ected based on the intended
host cel IwWOan®13T®y i ncl ude bacterial, yeast, viral, ani mrRCI/tzoz26sahmal i an
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sui tabl e Tqp sferh i SiMddih¥ntr t}fmﬁl;@’}tibﬁrbrﬁﬁkﬂea -foxg)reﬂlﬁ;iﬁ% hedcdvarder’

peptide for “use ' enmal i an cel | s can be obtai ned fromthe V-J2-C regi on
of t heonples 6fgpPoayHIRIOIta peptides-thmicrogBmsmdpdrified g6 orHEFPPO iProc. Nat | .
Acad. Sci. 78:5812-5816). Preferred Igahder se&%en es for. tbir@‘lefzﬁ%ng HSP or
a2M pangpbaist vk RPRRIAEPIFKCRIT qUaRttssoh fregupiemsineptiddn ai5hate 1R 3y ¢ ed
to, t I 3 i t gl 59 5,
pev.  tiigeSRAE g AR R bdsDfet Ry By 3 8NN T 6T C R o
Sci 8- XPrhzr. 1Mis ifdubdiion(Ans dnalkiwedlto codla8 GoonPragsratuiexmd esgiifirged one or
7:104-113), LanB and OnpF (Hoffman & Wight, 1985, Proc. Natl. Acad. Sci.
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259: 21495%3), enterotoxins (Mrioka-Fujinmto et al., 1991, J. Biol. Chem
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1986, Nucl glofioReigiéonipiexing #ith4BHgeni&P0)einwaid/drhatiBenis péitides, an émomgbgenimas e

(Lo et al., Appl. Environ. Mcrobiaol. 54:2287-2292), as_ well as artificial
and syiShearnplex pyu complenesaoptippalyrheseayed uging, ol expmplgdhe miged  Genet .

221: 466- 74 ise t_al., DN 235 . S
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obt ai rggh_ffowth thipRkbEhavebeos isoRtbdsa iditatadetky yan be optivpatig clavaidrzdetie from
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Such rfertheyds animal wedelssgrihe arefgred gdminigration PrNPEEX RBC

PEPTI TO HSP AND a2M Descri bed herein are exenplary nethods for

conpl oﬁ"@ invitro the HSP or a2Mwith a popul ati on of proteins and/or
pepti des Which day@itive ednakigan@dcdvakm esthplgasiof HSHsland proteias/pegtiles, a
fraction thereof, or viral particles. The popul ati on of proteins and/or
pept i depukation pf preteinsipaptidpshcande WI%IM@VE tpd¥R3502/ 26573 preparati on of

th ti | . i i i . .| i | ts,
the “pept: dBong FbBBRrb 3 BF Coplalad EOUAR: b rotbins AaRE bl RGN
ant i gefégarffinlby: chemidl bdsalinkinga altiegfical thsslaking Metheds ale vl kuovinds thefdre

conpl exing reaction can result in the formation of a coval enf bond between
a HSP BEm@xampleoine prefsrreg epbpdisnest, aluteraldehydgempsslinking may bgiused- particle The

conpl exi | eaction can.result inct 'y i et ween
o oo it b o R o it uspd srrmlalolRE LoV s BB G Hen R
The comgbExtdBarkRaet 4/QN992Ewd! B Imhfbl. 2] 1BESHS 7RI PRéferablypl-2ang 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, Eur. J. Immunol. 21: 2297-2302). Alternatively, a HSP and a population of
protein/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
protein preparation can be non-covalently complexed to a2M by incubating the proteins/peptides
with 02M at a 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, each HSP or 62M is observed to bind equivalent amounts of proteins/peptide
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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 conplexing, the HSPs can be
pretreat s8OWBOS7TATP or exposed to acidic conditions to r@eHusoaess7pepti des
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centrifuged one, or
antigenic proteins/peptides to a2M can also be performed using a bifunctional crosslinking agent. -

Such crosslinking agents and methods of their use are also well known in the art. Preferably, the .
crosslinking agent is inactivated and/or removed after the complexes are formed.

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 antigehic 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
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and/ or anwpg@eni1pepti des, an i munogeni c HSP conpl ex or PAINISeRGSIEX can
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of HGRGeRBIRE bY e UbEce Xiniy8t atotss lenblsdithdnt, “teatment’ suibeatsis” ocfor19

gl utaral dehyde for 2 hours. dutaral dehyde is renoyed di al ygi: I nst
phos fitebsinghé progeession phd caupE)r W@%ﬁﬁlﬁfggse@% §E€?}€/P S‘?fﬁi&: “49 é%ﬁil’%ﬁfr?&?\] .

| mrunal . ..21: .2297- 2302 I\l YabildyaHSR o 28 ghidap bief) or 0bth.
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condi t i onsy kAR dribodiniits tHe.cohtpoaitiohhef the preseitriwvention arerpdmimgierrdit9?, a

popul ati on of proteins and/or peptides in a .protein.pre at be
non- cobiEceastd provaryiveepsurs againstsych tRGER aﬁdB{eﬁ%"‘B?‘&%ﬁeﬁ %Sp&esﬁﬁ ,ﬂg%@? with

a2M gt _a 50: 1, nol ar__rat b [ P oichbdreer 601 | onwed b
a 30 RFREOROY; Qfc REATTS gfﬁ%&)&%%gﬁ%ﬁ%or%gloef%%?ﬁ%% Fides can be rem)veé

by SiizfacR¥6d Miséae8 T dncensie of Gaghieodiment; thepomipesitiphsyofifbepigsad iyjpnton are
scintillation counter to make sure that on. a per nol aii 0b soin§ a}%ﬁ HSP or
22M izsinubistretes 4 reBWINEGRRPSER nE SHTBUARENGF SSPEaTFUMSEERRdR
03/ 0 e of f1ie LRtbadi ' OhsOf 16 @RbschhivéiitRntddaimimsrtd of t he
pept i @9“&5?‘038? f}ﬂese,rn@%@%gﬁgg‘?{’@oﬂ, °J. Ilﬁnunol_ . 166(8) : 4968- 72, which
i s i %Oiltﬁ‘@{réﬁtﬁﬂ/ehﬁéa@hﬂ& 1Y silgéaratingetpositeso earvinogens.incheding buicwot lipited to
propensity of form ng coval ent conpl exes of a2M and tthe .%%o%.ei ns and
pept i chemicals amderradiation, or to a subject facing exposure to an agent of an infectious disease.
Human subjects are preferred in the therapeutic and prophylactic methods of the
invention.
The compositions prepared by methods of the invention comprise complexes of heat
shock protein(s) with a population of antigenic peptides, and/or complexes of alpha-2-
macroglobulin with a population of antigenic peptides. The compositions appear to induce an
inflammatory reaction at the tumor site and can ultimately cause 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
agents or specific immunity against preneoplastic and neoplastic cells. These compositions have
the capacity to prevent the onset and pro gression of infectious diseases, and to inhibit the growth
and progression of tumor cells.
The therapeutic regimens and pharmaceutical compositions of the invention that comprise

complexes of cytosolic and membrane-derived proteins, may be used in conjunction with
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6009- 6014; which is incorporated herein by reference inits entirety).
Such conditions that allow fortuitous trapping of peptides by a2M can be
enpl oyed to prepsie TARGGAMNPROTIOES DISEASES nvent i on. Coval ent |i nking of
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f or neYOIOFQR @’@tpgaé??HF%ZFhee%g&}oﬁ‘é%g?ﬁgﬁé%ﬁﬁ Ihgtgfl?%%gro?r B{éﬁ? g?ﬁg‘%%ggti i des can be

conpl Racellitst HitBo&nsHSP and a2Min the sane reaction by the
non-c%é%qmnorcecova?entg#et hods descri bed  above. \Opii@kfré s, .of HSP and

e
anti geni ¢ Viratdiscases dinat/can bp apatedieprevestadaphe sretheds SERfdrgeution

non- coval ent conpl exi.ng, reacti ons | I : | :

Comp oSy i o UbBRAPL AR AT S O Bty et Do B Tphy BRE R
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non- coval ent conplexing reactions can also optionally he conbined to form
a conpmkidsrhibefinrseeconims, sotavrisorespiAtarySyReae! Virus, B?Plﬁﬂéﬁ/ﬁﬁﬁ’ SRPARD

TREATNENT OF CANCER AND. | NEECT].OUS | SE J?gy’ US02/ 26573
In acuBIdeeBesHe HIUSHECIRYIHE % O,VI%S’(%omSagm ’icégs%gesﬁégiﬁ%% {'on. whi ch

conpr j ses. GoMR! &¥8% AlusPPsieRischigRt indasnddeficieady vinonypt BV angt osol i

and/ or nmenbr ane-deri ved
human immunodeficiency virus type I (HIV-ID).

Bacterial diseases that can be treated or prevented by the methods of the present invention

are caused by bacteria including, but not limited to, bacteria that have an intracellular 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

trypanosoma.
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.

45.2. 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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proteins of antigenic cells or viral particle and a HSP and/or a2M is
adm nistered to a subject wth cancer or an infectious disease. In one
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enbodi ment, the conpositions o e present 1 nvention are admnistered as
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radi at1on, ubj ect Cl ng exposure to an agent of an I nfectious
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nmet hods of the invention. The conposjtiqgns. prepared by nethods.of the

i nven%qu@ﬁﬂygﬁ’ﬁﬁ?ﬁt@ée‘&%w adac vy my a?ytlcéﬁg‘éwlig{rﬂ‘?%?'ﬁﬁ%c’ WOPHCRCH pul ati on of
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regression of the tunor burden in the cancer patients treafed. The
conpodiedekins dscasradopgHedekingdisense), HWYtEPﬁ%myﬁ & maﬁlﬁﬁomtén hance t he

I mmu Igfégﬁ)noﬁﬁ% iQ,me%%awaﬁ%g elicit specific immunity against

i nfec agents or specitic I munity agai nst preneoplastic and

neopl asti c cel | B.a speeifie eabopnadit) the sadeavie mdtdseativagaandtiiet spegifievent t he
onset and_progression _of infectioQus diseases, and to inhi'ﬂbi_t the growh
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CoMPORLAR: Bkshifd HENIRG 5k SOP % abEASIER P hesiopplaionnd
PCT/ Uséptide Gbriiglexes or administration of the HSP- and/or a2M- sensitized APC.

There are many reasons why immunotherapy as provided by the present invention
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 into the
circulation at surgery and effective immunotherapy applied at this time can eliminate these cells.

The preventive and therapeutic methods of the invention are directed at enhancing
the immunocompetence 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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ost eogeni ¢ sarcoma, chordonsg, an(f:;i osarcoma, . .. .
peptides, cancer immunotherapy does no depend on the availability of cell lines or CTLs nor

does it require definition of the antigenic epitopes of cancer cells. These advantages make

complexes of HSPs and/or 02M bound to autologous antigenic peptides attractive immunogens

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 a therapeutic approach for treating cancer or infectious

diseases in which immune cells are administered to a host with the aim that the cells mediate
either directly or indirectly specific immunity to tumor cells and/or antigenic components or

regression of the tumor or treatment of infectious diseases, as the case may be. (See e.g., U.S.
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i nhibition of cancer, and 47 ] . i )
prevent and treat cancer can further comprise administering 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 comprising 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 a2M 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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and CTLs ﬂfb%ﬂ% n-FREGRIS celld S @udigbeTios liatied tnmasiophiges, deodritamcells and
overwhel m ng proportion of human cancers, In an enbodi nent of . the present
i nverBicells, drerpreforblyt abtained by progiction i Vitbliematim gath P@ge‘b‘%tclﬂgse@?mc ancer

I nmunot her apy. do not depend on _the [ Ll fscC &S CTLs nor
does hmn%mf%h%raﬁaf’?ﬁ%‘? HHrehes %eﬁfﬁ%egrﬁ}?gg%df?%’p%g l'i)?édgé%gg? ' 1(\:%6] s. These

advan{ ROR&3 MBS, DeRIRLEXER cah bE'ohainea By afy e2Wrias nekthicds duowh oyhesrtady geni c
pept i attractive 1 munogens against cancer. |n other eS odirtr)gnts, t he

ant i geay of gepiledes nohlinHation deadritistdelis ean hsr dinipedpy fhe maethossalerasived 1 pe
d f i th bj
P T bokibisto 6L T, £ By Mt EAR0-13F a7 Chuf YA, 0L ARG 60 MBsBAT B
ADOPTM{ﬁh;aM\{HtNQgM%%%&H opéfRntdmURaE btreins. Teberafeotral apedidnapaut i c
or r

appr oac ating cancer or infectious diseases in which inmune cells
ar e addidnitis celtsabtainedfromdtunanttloadellapiausedt the cells nediate either

directly or __indirectl eci fic i mmuni S / hagni C
conponent sABF cap 8§ P@?ﬁ?@@ﬁ)yoﬁﬂytﬁa?wé%?&sﬁ? ém;ﬁt kot ggﬁegtggﬁ%iggeas es,
as thg . CR3RadlB¥RGsed, Ferifedrom Human dfbodlells}/ By wad of BCHAIBBaY o6 Birdtation,

macrophages can be obtained as follows:

Mononuclear cells are isolated from peripheral blood of a patient (preferably the patient to

be treated), by Ficoll-Hypaque gradient centrifugation and are seeded on tissue culture dishes
which are pre-coated with the patient’s own serum or with other AB+ human serum. The cells
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. Increased numbers of macrophages may be
obtained by incubating at 37°C with macrophage-colony stimulating factor (M-CSF).

4.6.2. SENSITIZATION OF MACROPHAGES AND ANTIGEN
RESENTING CELLS WITH HSP-PEPTIDE OR 02M-PEPTIDE

P DE
COMPLEXES o '
APC are sensitized with HSP or 62M bound to antigenic peptides preferably by

incubating the cells in vitro with the complexes. The APC are sensitized with complexes of
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Pat ent No. 5,985, 270, issued Novenber 16, 1999, which is incorporated by
reference herein inits entirety). In one enbodi nent, antigen presenting
cells (APEP 0BOI57U5e i n adoptive i mMunot herapy are sensit PEEAISOR/2437HSPs
and/ or a2M conpl exed with antigenic proteins and peptides prepared in

acco ce wWiih 5 i o witheh&HEPe¥aexcam2be pr oduced
by c%’%{gé’iﬂng ﬁﬁe%?gﬁ%gﬁ?%nggﬁﬁﬁ%?géﬁlﬁz 2- macr ogl ob_ul.inﬁ%t 0 antigenic

pr ot gbmpldkhaB7eC Grdsmivetds to déthaurs| Bastay 5esenaple brbnetilpmigation: 4ot ei ns or

at least 100 different protein resent in ant.i.genic, cel r.Yhaal

par t dendsiia ¢ells caxly iBewbatgd With ﬂ@@ﬁf’r@g@& @%WQhFQB?mClﬁX%S&le%PH toﬁg?é causes the
i nf ect.i ous di e oal P1 Pmimited2e Bsurbin { Ml pHip] ecting a
pr ot é‘?lfzfoﬁfaé%m??%ﬁp%{eér |o\1}‘g)gé%%%§rénle@1eﬁt?§g gfﬁsai d1 type of cancer pt 0 either

di ge REMMmsiiu. aT RlieasevshedhnteaihesmndessFpgndgd zma physinlegierl sdiyri de,
and/or acid, to generate a popul atjion of anti i C_peptides (b)
conplpesteralyt serilpab alcanvesienh Fonogratpa{r-8-» 6%&% ‘gﬁ Eort IBJD eﬁﬁ?ﬂ II‘s*’r%aé‘%H% rotein or

al pha- 2- raal obul.i.n t fég% ! LRehpdR¥dRy tiRGatigMtFidgnat | on of
in v}f‘?z%%g' é??lantalﬂtioi‘iéﬂelﬁ]?gl% Sg@%‘. esﬁang <1IS—GIJSHI%S alnjcaieﬁaor az2M prlepar ed by the
et hQgscRfheldeadiitiy/@mt inere cryihelyciestaied ¢alitulogbus eathwditherd).i nmunot her apy usi ng

APC sensitized by HSP- and/or a2M antigeni ¢ peptide .c | exes red by
any met hoditimmahy,ithe atnlitynfseqsiiged ARy to gy at&a‘;f)’éﬁ’fm’ﬁl?}‘?ﬁg? %3%%?@%"%‘?1 whi ch
the antigenic peptides di I 6 nfitbeaHyahiy alifityo stiffuldidie type
of c&fed 'r?istm‘:tg(g%ﬁ%t&élﬁ)f1%&%%%%@@?35 %\PC can be ygdrﬁ %i ngr ed alone, in
conbipt § @teldhictuinbBEndciosid fa6wr, abdyltesieabilitydd ectras tpepss p8sschdllsHSPs and/ or
a2M or before or after adm nistration of the conplexed proteins/peptides
and HSPs and/or a2M In particular, the use of sensitized APC to prevent
and treat cancer can,fHiiH ﬁqggr' §7EH Kp€ring to the subject an
anount, effect |4/g(‘;’ n%mggjsi?r eat ngg?]\. ! rZ%?el\%gnti on, of conpl exes

conpri si NnoTheahsiERCAPOS Slcabinfinsdime tal pabientZysteminatiyl pybferably infradgymaled t o
antigenic proteins/peptides, wherein, said conpl exes r r ed as
descriybemhvatiine! cligiienal pepcpdures. nE1ass éctaf@t@éﬁﬁ? %i@&ﬁlﬁ?g) PF‘%F"'%P@%FX%% or
preventing a type of .1nhect ' PG fenbiall§ et ABIFdrS Bbout 10° to
adni rﬁy§fte€ﬁ? ﬁ%m%gs%‘taﬁgn & gcaﬁlkogé?og%gﬁ@. le)?t?egi(ri:kt% ve fgre_sai d treatnment or
pr evefdup 1! eénsAREP igneeisic cenPddpehdigg baalic ciditionpf thepaticah dh spmea FgshRcEs,
macrogl obulin, conplexed to antigenic gr of ei ns/ p%gtl deé. Fur t her(ti’r.%reg, t he
mode teatimay etioaslioieceive ihadditiona siigblesiesass,pE g biglpgiga fpsponse moditier ",

pr ot ej ns/ pepti des.and, HSPs / 2 1, Be var e, 61 TG ebiher Budkin®t

li mi t]élalsuldg‘}gp@t&f)t,shm %&935%%@@%3%@%@%%&% y or int rarruscul?rﬁlsy,

al t hoyglh pckgdermal Iy is preferred. In another specific enbodinent,
adoptTve 1 nmmunot herapy by adm nistration of the antigen presenting cells

47. PHARMACEUTICAL PREPARATIONS AND METHODS OF

ADMINISTRATION
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
ameliorate a cell proliferative disorder or infectious disease. A therapeutically effective dose

refers to that amount of the complexes sufficient to result in amelioration of symptoms 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 02M are administered to a
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49 WO 03/ 015712 PCT/ US02/ 26573 sensitized with conpl exes made according to
the present invention can be conbined with therapy by adm nistration by
HSP- and/wo oa@M7ant i geni ¢ nol ecul e (e.g., peptide) conpl eP€3/ysoBp@red by
any nmethod known in the art (see e.g., U 'S. Patent No. 5,750,119,

2, 83¢ t 50335 o Bfbr oPiTinBsdkibhs ikéan s W AHdd dBiTGuGng MO

99/ 56%%‘% in Redof batinent eciit

t| geni ¢ nol ecul es display the desi reéi ¢
ant i gaRiuge fespémseqgainafthativendey peindéctionndiseaser Tﬁélcﬁbg%ﬁhera@e'ﬁmie EEVA'N NG

ANTI GEN: PRESENTI NG, CELLS Th t t not
i m e qmm@@s@%a@sgtemaaﬁﬁw%‘t R e N

obt ai ned. ! Qido tRET DL AR Adde Mg &0 50% of ¢ied population)  human
per| m?g? oaggﬂglE hfg?%%{;[%l?%v&agrs descszofcrﬂhed by I naba, K., et al., 1992, J.

EXp. a@ehe E]jZché@BBeﬁl@ﬂaeutﬁanyieffethe@eﬁﬂ)% of e prpulssion)- n’@%? dse &P of vari ous
t hods k th b t t

col | Sebeaentiexio EQ@M%W R e R e S TV

| nco%?@ﬁé‘d]@ %&é%h@t@‘i it gér @tthéi‘épeutlé%%ees%ﬁé&n@@OW}ﬁE&oﬁ@]ﬁxm&mh are

nce in‘their entireties. In a preferred
as pekhib4HB0 mdé&ﬂﬁbtstnn@ tealstd catetshoulddbeftalm th dasign b Heléeery systemn éhaé used.
APC can be obtained by any of é%/ar[%(gus met

aspedargets unﬂhcormﬂéwﬂﬁ shgesite of affededitissyp E%?‘%Sﬁtofrf“é‘%ﬁ‘ﬁe ﬁﬁ{eﬁ ?15%&}1“ % s o n © By
f but h b bt d f [
mﬁ/ﬁ%o?}w&l} 8%?(1)8% l%lld t%gltebg OrPaLEcggi&rbffectgacr opnages can be O ai ned as Ol | OWS:

are from peri pheral blood of a patient,
(pr ef er ably ohB@nidotintt, th@dat:bebmmétﬁ@d) thetepll Bl lassayang anigrlgndia can

centrifugation and are seeded on tissue cultur S

pr e- deatsed informulabiag gameedf desaggforise i yPags tﬁ’ gjltoﬁgre oﬁﬁwhﬁegrgn serum The

cells | neybat e t B erith tild @ mr e
BFB'%l 5{11[3[ r?glgé?‘ﬁf &%:Hgtlﬁgg%ﬂceﬁﬁé{'ions tﬁ‘&nndlﬁl{b'tﬁéi §

r emo s erent cel in the dish, is added

col d tdflty 1Tﬁyagga§3mdy vahasmﬂnatlasbaﬂgédﬁmdm uqm thm@osagm@rm camleyeskamd) of t
at room terrper ature for 15 m nutes. cells arg Sotf%l Redgw th
RPM 'dhafrqiu;e ofariministigtipe atlized. ﬁPMmb‘iPFIF pxes used WAAR e ﬁ’nbers of muct ophages

may obt ai pned hagesst.0AYdose nmlbat | ng
fact d e’taﬁ’/?‘&ﬁﬁy egb %‘Vf%%ﬁ{%gi% t%\1”th n}f%%gﬁg%s ANE)&(ZNTl GEN nJIIDWRESENTI NG
CEL L SroliididdSR R nk¥dcGRo adhibREPit i tingGlARDEXES camation sange Hit toddes {e h

HSP or a2M bound to antigeni c peptides_ preferabl
IC,, (i.e.y the concentration o%the test%otpl)lpoun thgt ieves a%al?}/nammal inhibition of -

symptoms) as determined in cell culture. Such information can be used to more accurately
determine useful doses in humans. Levels in plasma may be measured, for example, by high
performance liquid chromatography.

In another embodiment, an amount of hsp70- and/or gp96-antigenic molecule complexes
is ad;ninistered that is in the range of about 10 microgram to about 600 micrograms for a human
patient. 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 a

gap of one or more injections. Also, split inj ections may be given. Thus, for example, half the
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i ncubating the cells in vitro with the conpl exes. The APC are sensitized
with conpl exes of 50 WO 03/015712 PCT/ US02/ 26573 HSPs or a2M and

ant i geni ewewB@etIlles by-incubating in vitro with the HSP-c®epluse2/a5722M
conmplex at 37C for 15 mnutes to 24 hours. By way of exanple but not

| i m t doseamay Wx §0én idemkitetand thmadther haHronbmn otharsita e dhadante dby. Al termgively
gp96-pepti de coml exes per m or_ 100, m crogram, HSP90- pepti de conpl exes per
oot BmederosraiB it DS seentlivarisdie 1 W%P@V HYCGHORE ARTeEAY R STHENER | 5
are Wasdid e bR AN ESUSRRRAGIk i aiRkaY OARG £8lwdRd i
preferably st§€?1e, at %m%énvenﬁent coﬁc%%tratio% (e.g.,vﬁxlg' ?'for

I nj ecinjections aze gureferably giverPatavervedakyintetwads gat b@otiod of timwbf ofe hbeths datdirt | zed

dendritic, cells are injected is the patient from whi ch,ﬁl he dendritic cells
ver e SHegicRamay begayenaenthlyy (Te HaeR &f' lafendbsctiont may bpimogdiind, Jependweanrn; ¢y

of sepsi.ti: éF@[’!’l’ L,gen-specific, class
l-res '?% i %aﬁléﬁ%c@?]&ag%%& - y@rr%ﬁ’oc’g%/%%&? %qu%é\‘ﬂx%teﬁ%ki tored by their

abi l'ity tohsydtnubtheecembddisettaitied @asttidny ol amoearad$iks70F acd/of gpRRghtidgnichei r
ability to act as targets of such CILs. 4.6.3. REINFUSI ON OF SENSI TI ZED APC

The sBfRfideicoawplonoeds adnanisterqsk thatds i the sangeof gheytdat migyagrams saphaput 6By ef er abl y

intra , ' I ol e T . | cells
ore PRl for PhpENENL CB¥nofilct Hese MOGRA R tegRtall Ll
aut ol egoust qidisp Blrtand Bakpeiinstiggricendkinle taaplexes it 16351ANA0tmMitRRrdms, eabdht

1012 sensitized dendritic cells depending on the conditign of the patient.
| n sofhs rargs Hidhk to 9 perogizms; the prefpredinaninydesagebsing subsiagtally emivelanitq apl e

q :  cal b . . vitad to th
eyt ofefisdlosfhesa0 A3 o iR 12 B Pk R olsiE bbb Tohe e 7 0, 11
f act odosage Tor HSpPRMNEEId olecRRENARIBT EGINS. HNRn\RTiERITo fifed B k&SERATI ON The
conpl exes _of , antigenic f?ﬂ%pt | des_bound to HSPs and/or a2M prepared by the

met ho#yenim isja theyaags olhosiahiopdOaisragrame r Bip pscific smbpdimengtthe
h i - . ;
ther aﬁg!rﬂa;'teﬁﬂ@‘éa'l%. e?fehg&é AnfGurd fgs}gb-%nh gééﬁé m%ﬁecuPeArE%bhﬁ’éx%E £ 18ssGfian 50

prol i Irve disorder or in Ious®di sease. erapeutically effective

dose nii@bgrats] &g, dtheatmyerdf 5ab 40 heicRraphs Xiasprefetid db&gt beidg e e ringdbf 5
anelioration of synptons of such a disorder. 4.7.1. EFFECTI VE DOSE The
conpoi 40 wiogrmsh d hgsedaser arp piederably adménipsreddnisylermallyrenmerpsaibe BeMpEct i ve

amounte example, the doses can be administered, preferably intradermally, every other day for a total of
5 injections: In a preferred embodiment, the doses recited above are given once weekly for a
period of about 4 to 6 weeks, and the mode of site of administration is preferably varied with
each administration. In a preferred example, intradermal administrations are given, with each site
of administration varied sequentially.

Accordingly, the invention provides methods of preventing and treating cancer or an

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
formulated in conventional manner using one or more physiologically acceptable carriers or

excipients.
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of conpl exes of a popul ation of antigenic peptides with HSP and/or a2M are
admnistered to a 51 WD 03/015712 PCT/ US02/ 26573 subject in need of

t r eat mrentwegalonst2 cancer or an infectious di sease, as a nPCRABODE6STHduci ng
an inmune response agai nst that cancer or infectious disease. Toxicity and
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can bédwaHstrtionayiake thefgrm ph frexpmple, felutiensa SEURAOTr SUsneBsians Ay they may

: . ) | * ! | .
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doses 2F§ePibRgaddItives suthsas syspendingaseriy (4o, sshisel sy, ¢dlulasg derbyatives9r hi gh

f [ LU hment f
bop7o VEREe TikR CRARM AR Mon o 2TRERRD of HERED TR aqBLVIRT O o
t he r @ngealionddl)bild @stsiscethgratoshborab@tibn£60 vedetiblosi BifRant @Fesarvativ@ie.g.,

patient. The dosage for hsp-90 peptide conplexes in a human pati ent
pr ovi @sHRer PRPYhPAydrexybenzoeet eroertis agid). t Ree prapajatians maymlo wotainbeigoo

mcro : ( ' l.crograns. The doses recited
abovegacgaﬂr%gPl B\r’&elih%f gélﬁbﬁ%%@(g%&%zwbﬁ%s%ﬁ&oglq%)tg'ri od of about 4-6 weeks,
and the nodeepafatidnt ordfraladiifisiedtiontrhdrbd sibeffemalhtyd wogive SontkdiiRd ecledve
adm ni stration. Thus, by way of exanple and not limtation, the first

i nj ecof B¢ asHye smPeyen subcut aneously on
For buccal administration the compositions may take the form of tablets or lozenges

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 nebuliser, with the use of a suitable propellant, e.g., dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the
case of a pressurized aerosol the dosage unit may be determined by providing a valve to deliver a
metered amount. Capsules and cartridges 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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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
ri ght thiyp,03®1v12 The sane site may be repeated after a @ap/ush2/245¢3 or nore
injections. Also, split injections may be given. Thus, for exanple, half
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5 i nj Waterigls §for pxanapls ag i BTN 38 RARERY Of HALECPARGETETNS BL¥SPARREY ven

once %ﬁh . I 0 eks, and the node of site of
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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
a2M 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 0:2M isolated from a specific
patient for autologous administration. Optionally, a purified HSP for complexing to proteins and

peptides is further provided in a second container.
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4.7.2. FORMILATI ONS AND USE Phar maceuti cal conpositions for use in
accordance with the present invention may be fornulated in conventional
manner uswO@3OnE1dr nore physiol ogically acceptabl e carri @C3/us02/26573

exci pients. 53 WD 03/015712 PCT/ US02/ 26573 Thus, the conpl exes and their
physi ol 0gi faldovheREHBERIARNE 8 kifs RADrEO V5T 1icHE cBftafnef Mb@ap&@ichIBf or

adm nistration by inhalation or insufflation (either through the nouth or
t he npophylagically effectivaeuaiints o termosmddxed proteios/atptidesinHSPe and/one2Mor  or al

e anpperergily ke i Bt hEarBa B ot U st Bade e Pppprise in |
phar ng&%ae&game@s%ﬁﬁﬁmp%ﬁcs, SeRbBiifedch as binding agents (e.g.,

pregel atini sed nmaize starch, polyvinylpyrrolidone or hydroxypropyl
met hyl cel | ThoHSP;or i2M emspléeesdn a chaemesef a ki of the iywnton imay be e thelfoseobr

calciu hydr ogen phosphate): lubricants.(e.qg.,. esi.um stearate, .talc or
sili c%ni}ara}aé?‘ﬁ]f’@& %ﬁ‘?@tg@@ spfution,gg. awoﬁig?a@ﬂgwtk&g%ﬂﬁ Fﬁlénteaﬁ OFF S )
or wetti ( i : ) e : e

coat oo RiRerBERI 8, ingr RARhARI Hoe R S ML AR . s

adm nast a2Micomphays tak be tlphilizedroodesideated;cx dlnp instanse| th¢ ki optiomsyly dipsheor

suspensi ons, ,or they may be presented a _dr roduct for constitution
Wit h GRIPRISESIn HEHUFDL RIK‘BP%CWEW% 3ecely ‘F%pllﬁ'é%’. @‘gﬁlfé g, dgEFFeSPREI R at i ons

may b r : i } fMFH}%{ BE .o e
addi tlgt\‘;'g’ g%%:%%%ﬁ%’?géﬁ%ﬁgﬂgég% nts Eéaﬂ%h sor 2?‘?%’1?&?5?3&6’5 yaénéagﬁ(ﬁgéslggs
der i vatfonas sotutiohYariogetiat gdpestsbl e fats); enul sifying agents (e.qg.,

| ecithin or acacira); non-aqueous, vehicles e.g., alnond oil, aily esters,
ethyl al coftAnogier emBedimsan Akt Qfé’@%lné(ﬁm@noffmé‘ﬁr;%msﬁ%gﬁd&ﬂri%%g e.g.,
met hy shr n - i [ Ak may
A S 3 R e
appr oglcoladl ad. Pingpadtidvhi aresoptionalby iatludedoniadiiradtiadion wf .2 Mearsi S RHpEptide
fornmulated to give. control|ed rel ease of the active conplexes. For buccal
admi nFERPlEXssdy & HiwiaaLydeithe Baletay t ake the form of tablets or |ozenges
formul ated in conventional manner. For adm nistration by inhalation, the
conpl exes for use according to the present invention are conveniently

del i vered #.3.t hDETHRIVIINAGNON OFSIMVIINOGENEGEY &K THH HSH pr essuri zed
packs or a nebyuiNrsezM @OMPLEXRESse of a suitable propellant, e.g.,

di chl or odi f | uor onet hane, ) )
Optionally, the HSP-protein complexes, HSP-peptide complexes, a2M-protein

complexes and a2M-peptide complexes of the invention can be assayed for immunogenicity
using any method known in the art. By way of example but not limitation, 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 HSP- and/or 02M 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 infected with an agent of an infectious disease, may act
as a positive 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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trichl orof |l uoronet hane, dichlorotetrafluoroethane, carbon di oxide or other
suitable gas. In the case of a pressurized aerosol the dosage unit may be
det er m newolwg/opi7exi di ng a valve to deliver a netered ano®eT/USCARpEH es and
cartridges of e.g., gelatin for use in an inhaler or insufflator may be

for muyalRec RNl Bé Rt AR N8 SibsBlXendll; i Digr ¢ 8xBHoRbfldehdeyild @t e powder
base Such as |actose or starch. 54 03/ 015712 PCT/ US02/ 26573 The

conpl expesssedhthelantifarofimhiatestd f or parenteral administration by injection,
e.g., by bglus injegtj@n or continuqus infusion. Formulations faor injection
may be pr eg%rrﬁxéﬂip#%g’ﬁirﬂ {IOHGE SRS 8?3#1“1@'. .S?I Lﬁatﬁquﬁ’étgﬁé‘gbomﬁf)wyﬂﬂl i - dose
cont ai DR Sor YriddiAEH GIADRTOORLES LENSEIN BningMee arftiER _ef:hﬁéremomms trakedisich

forms as suspensions, solutions or emulsions in oily or aqueous vehicles,
and nwith@anappioprifte zand, as theycaseggaay be)siuSml RPMUspdinoi qogtaising B0V fetahgalfind/ or
di spersi ng. agents. fernatively, e active ingredient may be in.powder
f or m Y5 & %?45\11&19486@ %/ﬁ%‘lSFFOé‘daré’ d%‘l’tx&‘% R@nﬁ'@ﬁ}’t@ |cgl,turg .SQP‘?m%tf‘%trIP%/yebep‘?ﬂBSgﬁmf ree
vat er g ﬁfu%%n&ﬁﬁng;fa SoO8BE PLES gt 3G BSeel QIR BEIE L1 bT) T0ROLAIE,

conpositions suc S suppositori retention enenas, €.dg., con{)'ai ni ng
conv edfeid oL 8 &) o sdst the prinasy sytetoxic Hselt mspansh afteraimnounizdtivey splegmoes | des.

In addition to the fornul atjons descri bed prevjously, e.conpl exes may
al so &y bg _BFI_FPHP‘;Wé"BO"atssnﬁl_“geé‘;?Bt i‘b?%ﬁ?’&ﬁ”&iﬁmsﬁ n|°8ﬁ%g°é@? FIHEH‘%’&F %%t i ons
ey b&agqg}; BL3L 'Iﬁgla%ﬁ wi{HTzH{t%Eﬁi% y&asﬁﬁﬁeelﬁ?ﬁd@t@mﬁﬂmﬁtsgsaﬁw o tRE

I ntranuscularly) or by 1ntramuscular 1njection. Thus, for exanple, the

conpl eptetoxivaly cdlbrefmmsell at ed wi th suitabl e pol yneric or hydrophobic
materials (for exanple as an enul sion in an acceﬁlablsg Oi ll ' exchange

resins, orSHsdayplatqriby qultuees aipiested dpy YARIPYELY Wrdt byt ik gaégfr‘sé‘!")g{f}vﬁ?’i ngly
sol ubiaeﬁ;earaﬁigfé et Jh@mp&ggéﬁzté&n@ﬁ@ryzm_sws» AR h&fre, 3a10 39@@;\}. embiRoderappk O

di spens vi cé y contaln one or nore unit ‘dosage forns,
cont ai a3 s@356)e Iachis ¥way, iy mikied iympHdrytepadturaniapddaito adagepéat] snepymsiosdo net al

or plastic foil, such as a blister pack. The pack or dispenser deyi may
be acB¥fPHfred oBotrTiergeh (T Flios Spsuakil i twoP; She et o3l ks prsiahelid By
| nvengy P85 1 Bl O neRftfl ¥oiBnidhotRe; TR YS: ARFCRF at 37°C.
t her g%gu |ﬁzllgfl§é|8{ntege#se of t{:'le li|crnveen{'?d|’n§)n. %n gne er’rg(;g% ment, sugﬁfii ts
conpr ThecdlB apnwashied tiveetimen fdiomdngs lapekixigei Each pssap aoatt (BTsrationip peomged in
antigenic proteins and Pept | des for conbining wth HSPs 5q;t(E;d/ r a2M
triplicate and the appropriate controls incorporated to measure spontaneous ° Cr release (no
Iymphocytes added to assay) and 100% release (cells lysed with detergent). After incubating the
cell mixtures for 4 hours, the cells are pelletted by centrifugation at 200g for 5 minutes. The
amount of *'Cr 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 derived
from K-44 hybridoma cells (an anti-MHC class I hybridoma) is added to the test samples to 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
centrifugation 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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that are provided in a second container. In another enbodi nent, such kits

conprise in one or nore containers digested peptides conprising antigenic
pepti des Woro3poitid ni ng with HSPs and/or a2Mthat are proecCkasor/msa second
container. Alternatively, proteins and/or peptides can be supplied in one

or NMoGEn&:RRlca! BQlsSird Rtul@diPlof 7110k vﬁﬁ%ﬁy@df@éﬁell@gﬁﬂréﬁﬁ{%aér%ﬁ&éﬂm a
y, ap

specific patient for autologous adm nistration. Optional urified HSP

for coplscelei Agtigen presinging seldnmay, pppionalbsbe added fa the pulure 2Ade 43 haurg psiet ond

t . 55 WO 03/015712 PCT/ US 26573 .1 th di t Ki
o el e 52 i Ot piBeSe AL pEE e anigen it e BRRG The SFETHS Mitinaciifey ' 10
ef f ecy MRS 2 whited EPRPMIX@D0 RiMiL{MBIHAL, IGHEthetsBuldSPRL PRI @r a2M

preferably purified, in pharmaceutically acceptable form™ The kits
opt i cavdivhigd fTurellabvellcoein REMI il 640 medipoontiiningi @i feal s terumndl (upEE

f | ified.  The HS 2 | ex ' ' f a. ki f
P o EBE, B4 e Mmool 8 B B of o,
e.g., sugﬂr}xa@&imm&ﬂ Bl%ﬁ‘é"‘férWZ%@ bi 372 S 31 wiltEX hC?SI@-ﬂ%%iB{ﬂleQDgPoﬂtrN@Nf fered

sol ut or ot her arnmaceut i cal |l y ‘acceptabl e sterile fluid.
Al t erBastion, Nyss. )il fdSP hrsahalvaéd, andpiédioresivitanebairddophTOPZOWNY desi ccat ed;

in this jpstance, the kif_optionally furth onprises in a container a
phar n%EHEUlaFle’éPPV‘t%rdgéﬂia&{ﬂnég%F%ﬁ 'le\’{egfi@’%’rogﬁﬁi ne, dextrose sol ution,
etc.), preferably sterile, to reconstitute the HSPs and a2M or a2M and

HSP- cont ai ni ng conplexes to forma solution for injection purposes. In
anot her enbodi n#8t3, ANKIIBODY RESPONSELAS®AYuUrt her conprises a needle or

syringe, referably packaged in sterile form for. injecting t HSP and
a2M conpl eﬁ",a %@}rbﬁ’m@dﬁ’&@%é’g&ie IHXF‘BH%Theﬁﬁ‘ﬁ?“nPﬁ?’E‘flﬁ’cqui @%ég'r%‘ ﬂgﬁh onal |y

I ncl } Al St | . : < | ;
RIS %&P%eap e GO rddaRe PR Rkindse SR LEXRRABN AR the
HSP  diMipie MnGldRh ¢S thidpdrhbotimkeyt, ntitretitiSplaes @@ wvell dmmpinexitiste IHBRnpkegti de

conpl exes, a2M protein conplexes and a2M pepti de npl exes of the
i nverftoRéd %law%eva@ggﬁé&ﬂﬁdrgfmmﬁmwéﬂ? &Py ledug%ﬂgﬁnw AEARIGEHHOTR t he

éﬁ"d&@ 18" 4k he¥E R 1 RYPCedur es
can b@%é%ta{jsn/s pr éeﬁseeplrﬁtég{ge\%%%?}%%s g?ﬁe@gﬁl SPg)S#bgdél say |9s us eledE see,
i nf r aThe Welld areremptied did bidclediwith B0 M HBSASBAX (PBS containing 0.05% (v/v)

TWEEN 20 and 1% (w/v) bovine serum albumin) per well at 20°C for 1 hour, then washed 3

times with PBS-T. Fifty pl/well of plasma or CSF from a vaccinated animal (such as a model
mouse or a human patient) is applied at 20°C for 1 hour, and the plates are washed 3 times with
PBS-T. The anti-peptide antibody activity is then measured calorimetrically after incubating at
20°C for 1 hour with 50ul/well of sheep anti-mouse or anti-human immunoglobulin, as
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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Briefly, mce are injected wth an amount of the HSP- and/or a2M conpl exes,
using any convenient route of adm nistration. As a negative control, other
mce are wWojdotgd with, e.g., HSP conpl exed to proteins ROA/USO2/pESP3 i des
prepared fromnormal tissue. Cells known to contain specific antigens,

€. g. EMPRIinest, er anp®), trabdli@alstbkimds i bea@Rire@isiaB ah TFEGt defatsiofli sease,
may act as afposltlve control for the assay. The mice are injected twce,
7-10 aaystodpsirfor iMmannagsyisity pf @ eomples of thetinyentioni wan examplhef thisiraethed,ar e

by s bipod i RaE L S8l o RS becl Bt uiRa HRteie i O R4ide o by
t he aggdhpieearodindaadd %'@pﬁ%tiﬁ?%?%@& fultRr 8ivitA peptade ain'ﬁ%@ﬁsecﬁtan For

exanpl e,” 8x106 i mmune spleen cel _ e stimulated wth 4xI04 mtonycin C
t r eat agénbof pfictionsiiliacasel CollsiPe G0 stanks) witle T osllspenifi¢ labalgd ahigbasiasi gen of

i nt erest r.ceJls transfected i n a pri. e e, case may
be) i et@?ébqﬁbwgo%‘&it?fpﬁ o réﬁxﬁ‘inﬁg @8@? ‘Foé’@%%{eﬁéﬁl?é@%%&fﬂf éfp_ﬂ’ﬁéé‘lr]?% “cases
33% S@m%gwdi&.xgﬁeﬂ \Vﬁgﬂl}%?&’élﬁ FAik e, PeditBINEl, AR rdRYedRFit Ml HH&Ed i N the
culture nmediumas a source of T cell growh factors (See, dTasebr ook, et
al ., 48bBodied redexipe withthamat SFANGABE- afin-IFNg). Sieples ancanglyzed ot oo cytomeéiyl
response aft(?r i ni zation, spleen cells maybe cultured w thout

st i muPsiRg YAndard techpuesk per i nent s spl een celI's of the i mmunized nice rmay
al 0 be I eagki iR Rb LGSR Y lisikd ShmERbddt 2k daUSPETRE the
specifici t{/&?%i?ﬂ%ikg&e%gt 5tloxi cT g}él | reSponse. SiX da%rl)g ?a?}égﬁt he CE| tures
ar e t estedndydre wsetl dd deteat specifincyaoldndsaurrobdding r 8l eells én assaybddsment, for

Pal | adi no,, et .al.,. 1987, ncer Res. 47:5074-5Q79 a Bl acher e, al .,
1993, X HW?BFH%?IB’%VG‘Z’E‘&‘%EE‘?‘P@SN platg I%W?ﬁéf%‘g’a%/l?ur{r}dﬁél ¥ “Briocyt e

cultu [ ; : t A fEth i . Ot '
ef f ec%%??@a@gigtg g}(”té%T)%mtrl gﬂtﬁlig-g’s (ushgﬁﬂigwk?gtiﬁoi%% eu]thgr%ggtﬂ)t cells are

pr el aheispedfibpindingraeftdher prptdind 04 shaupipedf meddnsclear biedd eells, eoathining cont ai ni ng
20 nCi 51Cr/m for one hour, at 37C . The cells washed three tine

f ol | oftAge-eraptingcellsabtpirdEom 3 sphtect teeated with 6%%%'3?6,8&‘9? Bhdigepay] peptide
triplj i 1 t .QEAHL aneous
O pr %cﬁ‘fg}glg)é, i gﬁ Qﬁ}@g@{c‘ﬂﬁﬁé@&ﬁo g%\ﬁrél@ of thé‘%%@&f@}%l%. 018ERE Y. &, BiBRA

hocyt es ad to assay) and 100% rel ease {cells |ysed
wi t h Hbtled geoddarpitecytolineidstbiody it ddded.c€hde antibotiyicgekihe codipleawas thenfve cel | s
are pelletted by centrifuygation at 200g for.5 mnutes. The anoung of ,"Cr
r el cadgertsh k- E’H@n%%?%'??é‘md ﬁt@pwmr@aw%we-aﬁega%ceélam @PPCar iR "Palcent
cyt ot QXLGl LY mk u nfeRiBd ¢ t sanpl e m nus spontaneously
rel eafs}%g&é%mm%c?& g@’ %Iséie‘?lﬁe t ot gpo%ggee}ﬁoglgnt rel eased cpm mi nus
spont aneously rel eased cpm

4.8.5. TETRAMER ASSAY

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
obtained from a subject treated with a HSP- or 02M-complex. Biotin is then used to stain T cells

which express the antigen of interest, i.e., the tumor-specific antigen.
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In order to block the MHC class | cascade a concentrated hybridoma
supernatant derived from K-44 hybridoma cells (an anti-IVHC cl ass |

hybri domayoiog/osddrd to the test sanples to a final concerCmaiSOwReseF 12. 5%
4.8.2. CD4+ T-CELL PRCLI FERATI ON ASSAY Primary T cells are obtained from

spl een, frggh bivmﬂnmmﬁ&im%hmw@md@e CANCER PR VENTIONUND
FI COLL- PAQUE PLj RapypsalTa, Sweden) essentially as descri bed by

03/ 015712 ﬁ%%%a?%@% e %ié?ﬁié‘oé%m@?’%gﬁﬁﬁ% BBt 8 2y

W t h Grobisab® oPhedp®lstis dR¥RELESI Bt tored dg@ﬂy @ethb®keswth € oy Hkilldrin the
presenting cells may, optionally be added to the culture 24 to 48 hours

pri orart,tiecTeding hytegt linitedde n@ﬂsmgp rabd@lgxeddwelﬁﬁmfe\ﬁb' asle agyessBRYiof n t he

Iysat The cel l.s .are,.t. Lv.e entrifu nd d in RPM
a0 Gl acﬂ&E{ e e 8 2 ot S Rt G SR el Tare
in RP gm%:% A @ﬂ@ b BEInIRE Bl hb(bﬁ?wauhE&ES H 7.5,
2 W%qtlgg%ﬁfgm ne, 100 uni ts m %?m [l |)n Gg arllld 10811)9 trepto?rlfllgl n

sul pHaehsigues gaclmi 3 chputesstomegrapRid(G) atarg @1 ©) ghangasdn Vevels of pptative
3Ht di Pont NEN, . Bost h sted, and
A e R R N N Y R cheid

| nst rlﬂgﬁﬂfolo%? ofull\{ﬁéﬂsqlgﬂ GefdEram, 4. 8. 3. ANTI BODY RESPONSE ASSAY In a
certai n enbodi nent of ﬁe i nvention, the inmnogenicity of an HSP- or a2M

conpl ex |sThi@foéluomm@wbchtlm@spmb@ome@mre}slawrmmpdwa n response to the
vaccination with the conplex. In one node of the enbodinent, mcrotitre
plates (96-well Imuno Plate Il, Nunc) are coated with 50 gI/vveII of a
0.75 gg/m sol ujiogn DEI%WD'MPERSWSIH@?ITWSI@N@ESW' exed form of the
proteins/ peptides used In the vaccine in PBS at 4C for 16 hours and at 20C
for 1 hourDelayédkhypetdensitivity &npt%@@mﬁﬂbﬂ@@k@dn Vhetqve@@ongmmpssnﬁetm (PBS

Com o4 Sy S22l e UEEL B S PR BT B R P

pl asr@nﬁédg%gﬂsm@ veaapu@@seéhﬁrmmnoi%%zam %-mgdel nouse or a human
patient) is app ied at 20' Cfor 1 hour, and the plates are washed 3 times

wi th  PBS-Rrop@hteckmigic gfepini tosingreduied yhaa(ﬂla amngyna he stdred sieslesl |4eG

| t 20C f th [wel | of
cheeppaireieciue bl i eroRtin P imssTone A 25 a8 L i B ERE ™ onj ugat ed
with B%&&ﬁﬁg'r%epﬁﬁﬁﬁﬂéﬁ@ﬁe&@nﬂﬁ%%h&i J)Pzir@l‘éeﬂ- Twalt)-foay ﬁ@ﬁﬁ-ﬁoﬁ@%ﬁer

intradermal administration 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
3ml RPMI medium containing 10% fetal calf serum. In some experiments, 33% secondary
mixed lymphocyte culture supernatant or IL-2, is included in the culture medium as a source of T
cell 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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and (after 3 further PBS-T washes as above) with 50 gl of an o-phenyl ene
di am ne (OPD)-H202 substrate solution. The reaction is stopped with 150 |
of 2M H2380 0ab1wn12 5 m nutes and absorbance is determ ned PCA/GSOXGITF ON
SLT-210 photoneter (SLT Lab-instr., Zurich, Switzerland) at 492 nm (ref.
620 nn). i i &M RELESAN AFSAYx tags, fidcultiires @ld tepiedforf er at i ve
respaér%%nﬁ%gﬁégp%%%ﬁgonpﬂ exees of the ingseglti on may _ be rreaslglr]ﬁg by
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WD 03/ 015712 PCT/ US02/ 26573, enbodi t, . for .ex £, ] Hrged

cyt okeachs levs) lese thaw200p-oor g ?fﬁ"&ﬂ’l{a‘é{éy Rlerkige ?écﬁryl a%{seg@l?g&{dgst or

| munogent,cl t isQfiatd® tho N4t Ofhal béncentraicangtl1e.59% (Héiks Mt hod,
peri 6@%@%@&)\@%@%@@%@(}%%}5 cells froma subject treated with a

HSP- pept j 1 @nmimadddapentilés-17épnpl ex are stinulated with peptide antigens of

a given tunor or with peptide antigens of an agent of infectious disease.
Cells are then stained with T cell-specific |abeled anti bodi es detectable

by fl ow cytonet f ’ eém___ﬁ___r__d_ IRESONEIGENSDS and Per CP-1 abel ed
anti- CD4 anti b%%?’e Bﬁ %@F L |-E§,1§ggj S are fixed, perneabilized, and
reacted wiAifnstiph-it Mbgherbe pasdiblodsl desctrumaqutei twaonintigenuomall Fupery, nasp.
anti-1FNy). Sanples are analyzed by flow cyt t usi J d

F echriipossdiosiey axigans del geiguien bep iR Say. TR dRs et tRRHEY

i mmunospot ,assay (. . : : sdedRtiog betle 2nfg&isfahd hayd oki nes
surr 68‘?'%#?&1"136?%5“&5%& ﬁ@%%ﬁéﬁﬁsg&?dnﬂg#(%?? %br% %xar%pl e, a B

ni t r qgeh knl.aeeid@ekestcligriot distarctiph af ansomus: feem noutrangiqpmes £ellspnd for

cytoki ne-specific primary antibody, i.e., anti-I|FEN an late is

bi oc kdsfinitipnanfdhel celblinegeen ‘aalkaf%mteg celly éﬁ“r‘f*@“tﬁt?{#%“’@g“%‘{}%’erg prot ei ns.
A sanpl e.aof . nonon , ol expredseaduarer eti ng cel | s,
obt a?%é%c“%?%ﬁ?tégeg g%@@% O]?Jrogé;%eag}ﬁ% I%Qsh @%%S%!t%gﬁ?rge Isanq/ or aggl\:/l pepti de

conpl Gxprybhinebis SaTateatisent @i Weryekiffiontt e détectimhbsna dulhdsswec The PYAEYRR ate. A
| abel ed, "e. g., biotin- |abeled, secondary anti-cytokine anti 11S,, added.
The aantigon ihcarginenbizone ApSR (CED nEcptotaiouRd oy ?Etél.%‘?a%iﬁ‘gﬁgél cdldn
enzyne- conj ted str i g KichRe 3804 fldhbd o8l dototdrdinampedlls as

" spot‘?ncerb‘]s?ﬂg’ﬁ’sLﬁgfﬂ,sonm&g{fn%g%:&gfpl)qu,b%érgng] gg??oni cﬁsdégt ection _?ret_holgs. 4.8.5.
TETRANERASBAYihReanQiheds izhodiyrkaight thaetht pesscacee this antigangn thesssaym (Al t man
et al., 1996, Science 274: 94-96) maybe used t iden%hi ff{ ntigegh- ghRgcifi.c
T- cel tauld Ponsasidarspreen pitienisfer eple ganren Howgver, pafients with otfier timors, sic

pancreatic and breast cancer, also have elevated serum levels of CEA. Therefore, monitoring the

£all and rise of CEA levels in cancer patients undergoing therapy has proven useful for predicting

tumor progression and responses to treatment.

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

cells, is found in the serum of patients with liver and germinal cell tumors and can be used as a

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

M ASU R VA A A A A e
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IVHC nol ecul e containing a specific peptide antigen, such as a
tunor-specific antigen, is nmnultinerized to nake sol uble peptide tetraners
and | abelw0,03f003712xanpl e, by conplexing to streptavidi n. PCRASMNAGSpEPt | de
antigen conplex is then mxed with a population of T cells obtained froma

subj ect t regd Reldok B pataiRPbioffaridd MG RFRIfspedifi® bartet Sre bitABuEE RmbAItGt ain T
cells which express the antigen of interest, i.e., the tunor-specific

ant i gt effsg oACoOBHHIETL DIRTFINGIYRSOBEAE! membrankederiTERINGIGF Hor FEOMSe[OR NG

CANCER P HERAPY The effect of w th HSP-
or a2Pf ?ﬁ\ﬁfsea}«? ?:Pr‘fe‘g)ﬁ‘ék g/gu WETS ‘?‘r%%ce%ﬁ?{mrb?r8§Ft§ss§’F%}hMIg?ggg$§ﬁ| c di seases
can bg.smpl dtlﬂftg\g Rycedit¥ degdinedn B?élWertM RN gKilobed Rolt e7:341-845, 12081 udi ng
but not Iimt Po nmeasuring: a) del ayed hypersen5| tivity as an assessnent

of  c@ithlonarWilynatiai.; 19930 A 270:948-58; ©ytroinylm1dua'1's atyishtiosplasctalreangarr o;  c)
I I f. t f nbr, t

0y | CHEBBds MEAITR g sBHOT g Vo Sertion 4 biang o bRCRAvR ettt Ak B opput ed
t 9”091?1@94@ lofndeCTs- &ﬁg&bxﬁ%ﬂf&f SHANEFER naéaséu%a %# %&gmmh?et dégribdaigar kers of

risk for a particu cancer in 1ndividuals a risk, and f) changes in
t he Sahmpliet,Joyr @if, 1982y Prsc. datlnycal. §ondﬁ;4&§9130¥17ré305hl Th@uqﬁgewbsw ihons

descri be opti onal enpl ary. pr Cedure 4.9.1. DELAYED HYPERSENSI TI VI TY
SKI' N WEQFOEQI%?@&YHVE@PE%@FWFW tests are of great value in the
overal |l imunoconpetence and cell uI ar immunity to an antigen. lnability to

react to a battery of common skin antigens is terned anergy (Sato, T., et
al ., 1995, dind.I6emBONOGRANMOIl . 74: 35- 43) Proper techni que of skin
testing requires that the anti ens be st .ste e at 4C, rot.ected from
light and PerBRgTET [FEEsAIGEpiR plyyes 8° “‘fﬁr I the ageprels SePs @4y ensur es
intradergml , rather than subcutaneous, adm nistration of antigen.

Twenty-tour and 48 hours after intradernmal adm nistration of the antigen,
the | argest dinmensions of both erythema and induration are nmeasured with a
rul er. Hypoactl vity to any given antigen or group of antigens is confirnmed
by te3tingEWAM her concentrations of antigen or, in anbi guous

ci rcunst an . | Pyecte : iRs derit@l I VI TY
" SuTSt a2ty SRRt R8sl AP B LUTRY B poifl dri T
| ynphfremteslinbke fiatesh, kit (b eifiee BISP- ddafisgr@ macroglobulin (a2M), are effective at

protecting an animal prophylactically from cancer cell growth.
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centrifugation gradient technique, are restinulated with 4x104 mtonycin C
treated tunor cells in 3ml RPM nediumcontaining 10%fetal calf serum In
sonme expewPre¥F]12 33% secondary m xed | ynphocyte cul t ur e PEIASON2852N0t Or
IL-2, is included in the culture nediumas a source of T cell growth
factors. |g10r dARATERIRIQUARD METIOMr Y response of cytolytic

T-1 ynphocytes after rmruni zatron, T cells are cultured wthout the
stinmulator tunor cells. In other experinments, T cells are 60 WO 03/015712
PCT/ US02/ 26573 _re t':PrruI at ed }M th antigenically distinct cells. After six
days, the cul tuﬁéslsa roteupwrilieaion. o vt 5t oxicity in a 4 hour 51Cr-rel ease
assay. Thep ffﬁﬁﬁ@lﬁ%féﬁl@; ser@ith $RREnfde WAL hASORY Swih@odM TrisqaEh.6a | evel

| ess than 20% For the anti-MHC class | bl ocking activity, a tenfold
conce0fl 5xt ¥aCl andpapphiad tmi 65xhl S¥phaayhy BOORI (BRGNS, adldea eqoilibtated argiteluted a

fi | trati f 12.5% ((Hei ke M , t al J.. | t .
15+ 7wt iy Samne AT (4RO TioR TPONAR Sk e Ry BAREPTR BRI HORES G not
be poa&aﬁh%ésoch%%ﬁgg agj?om%oai. oMt OB Per O 5 lbytuddBF SPDITRY B lurkh MEHeS

di splay antigens I'stingui sh them fromnornal "cells. The nonocl onal

ant i bpbyeinfconginings fradions peraapplied td hHEonmahedlinoh sepivirdst ocloam Baind protein
characterjization of the antigens and. hav been i | uabl e di agnosti.cally
for dat elitadiwith B2 M msHymrHose PSRBT et Eab Qe qigbrate _

def | n\w{ith?)rbﬁ\tl sB&'ﬁxxlcﬁ:leJcaéé hIRAINR tvak %ﬁ@ﬁl‘ciﬁra;ﬁge £l & andYFe DRSS IPA@E eri zed
human tunor- associ ated antigens are the oncofetal antrgens. These antigens
ar e exfl essetbbdotting evithalrb3Megdinmsicstatdout are absent or very difficult to

detect in normal adult tissue. The prot ot tigen is carcinoenbryonic
anti gen (Cﬁlﬂéqmeae’@e?ﬁ%?ﬁ%ﬁ%l\dﬁv%smaﬁﬁlﬁ@%ﬁGﬁ' an human col on cancer
cells, but . Ay I el bSSecton@e3. £EA is shed from col on
car ci noma @?Fg&%@gﬁ%‘i@&ﬁﬂ?%ﬁlﬁg dggbrr%m I|§tevv<'(a)s originally thought that the
presence of this antigen in the serum could be used to screen patients for
col on cancer. However, patients with other tunors, such as pancreatic and
breast cancer, aHsd H'Mreﬂeéﬁ?&?%&s%?um level s of CEA. Therefore, _

moni { o1 N9 i bRl drekd dbhe FhtrddenbifV ! L vARME B PBR! 1681 gl ng
therapy has proven~useful”for ‘predicting tuhor progression and responses
to trQafdEén oReWEsedpattt B&Fen@RicRiefind ofaiPM G£ NSg bAMBOBRRMsEEpdruhjettion

di agnosing and nonitoring human tunors, e.g., alpha-fetoprotein, an

al phaeighapls bicomptaxralalonesbive damer dolis { H0100) wes washgd fise RE ediire medivg, | s

found LDt M8 Al Al ThEadthhiny bl ed P B ThdBhnfiflribt! PPlfioRNd can

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% trifluoroacetic acid (TFA) and
3mM ATP for 10 hours followed by centrifugation in a CENTRICON membrane filter (Millipore)
with 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 in a vacuum, and reconstituting the peptides in a buffer suitable for complexing. Gp96, a2M,

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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matter of disease status. 4.9.4. COVWPUTED TOMOGRAPHI C (CT) SCAN CT renai ns

the choice of techniques for the accurate staging of cancers. CT has proved

nore senswoim®1Em] specific than any other inmaging techni @aeasbeesthe

detection of metastases. 4.9.5. MEASUREMENT OF PUTATIVE BI O HERS 61 WO

03/ 0?&?&%\@%&%@&&@%&&&}%& f‘e\éﬁhﬁ% ebm 1eﬁe§\?§ﬂemcsd RFSeK Binpebdtureifsiaf  a
or e

specific cancer are neasured to noni he ect of conpositions

conpr isnutey ayittheoplacedaordicasroe, aneondplekadsbppide twas nemovdrusingdppNERICEN 50

i ndi vi de | s at entfanc dri SAS:QLN g)ro tate c.a%cer, serum prostate-specific
ant i g@\‘{lﬁ}?%%- Gomplexes dipsapads v H BSSG S B2y i bed by Brawer, M K., et
al ., 1992, J. Urol. 147:841-845, and Catalona, WJ., et al., 1993, JAMA
270:948-958; or in individuals at risk for colorectal cancer CEA s
nmeasur ed aS.2desRESIAAISbove in Section 4.5.3; and in individuals at
enhanced rjisk for breast cancer, 16-a-hydroxylation, of estradiol .is
measur ed bip e cppPEEBEy theqdXs ﬁb@ﬁl%ﬁm‘ég HYRS] 'ﬁféfti,toﬂemé’PSt&art?, ¢ g5 UIBPT)
Natl . 4 i : ; Ihedrehs ppi&ds 2PRY SntiRhR MHC

i ncorb@?‘gﬁ%égdyeglg%éﬁ g eerc’eé)l |Xr? ’[hﬁlei r eRt' ret 3‘/). ptAlf 9?6. S ( M A
Sonogl gitopesdiithis tnowdre ankatwny MetthAicel lysates wetutragted with ATR endiciflmostaeetic

staging_of cancers., 5. EXAMPLE The followi.hg e ripent. denonsirates that
conpl astd€TBA) png thenkrackionial peitides daat Yres {558 all Wﬁ%%&iﬂ?g&fﬁ PPQ%‘?‘?%?R& Wit h
(b) either P - / | : i cting
an an’1g e%é&gﬁ%%@{%ﬁ%f@%&%%%@%éﬂ%& gc?eowt ﬁm%%%%%g%%%rﬁb 2
PCT/ UgR2b28R%8d ob cdmpMRIERIHLIGANDONBAHBR: mide Wereraidoeinimmizéd with talbmmintor
purification of a2M -serumfrommce was diluted 1:1 with 0. 04M Trjs .pH

7.6, MpthAsN oeRBS anrreaips ferolso Immmirrtigeywearedpne bvigeeme Weplerpart: ol gHee

ilib . el j . ff i 1. . i
e or R PR B AR TBY EeoRPYRARE B i ot
0. OLMrs@@i bvvwah sk hadtokud dvefy Pddys ub t@yayB®afdr the EHalléfecol um. The

Table 1

Compositions used in Number of mice challenged | Number of mice with
immunization of mice with tumor cells at day 0 measurable tumor at day 20
MethA10 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 serum 5 4

The data in Table 1 shows significant tumor protection in mice immunized with a2M-MethA10
(p<0.05) or gp96-MethA10 (p<0.05) complexes but not mice immunized with a2M alone, gp96
alone, albumin-MethA10 or PBS.
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protein-containing fractions were applied to a Concanaval in A sepharose
col um. Bound protein was eluted with 0.2M net hyl mannose pyranosi de and
appl i ed twWOa3OBAR col utm equilibrated w th 0.05M sodi um RCENBVB24503 f er .
a2M was eluted in a pure formas anal yzed by SDS-PAGE and i nmunobl otting
with 0.13M30di pRyetekfd® | n sone experinents, a2M was purchased from
SIGVA. (96 was obtarned by the nethod descrlbed in Section 4.3.3. 5.1.2
Tunor rej ethé expaissay onAnimuniration 2geingnivmeey des¢ghed hmema@mwatratys amoyebo1
vol unme_of S. Two i muni zations gi ven

i o oGEAecR TBRheIRYY bf St wael Sy uthns e KA RS AR o ex
or al 0 \q?gih e

res usg{gﬁl er%? Sgﬁa{lé&lB%&g ﬁ::ﬂejﬁtelgése%’ci n?l?egggfroﬁagl gﬁ%i}&[egﬁma%oﬁgﬂrl é}é{éﬁgffl&ggﬂe}yn

I Munktaailaed theThosy's Smmbae gysteatuespdnd spebiﬁmaﬂy aeshewarkereitidhe dath mdmtathet age
was used as the. radius of the tunor to calculate the%‘qturmr v ol

vaI uethewdtifity efdhisrappraagh i pioghydpmg pan g ededed o fregieat Rf%‘le’éls’é‘?g \?ﬁq'sf’a?ﬁ:e

ﬂ%} | ysate was obtained fromlive
I\/bth g)dla? n]tr%trﬁgrﬁuncteo&%)%ngé%g I'za |on§1:ln o%d by ultracentrifugation.
100, 000g supernatant was treated with 0.1%trifluoroacetic acid (TFA) and
3nmM ATP for 10 hours followed hy centrifugation in a CENTRI CON nmemyr ane
filter (M Allirpirapes gifadhezein grepacqpqratselhereinypy refpigpes igdherr edizety gad forglpg
(refe t

Fever 2P da B i St he MR AL S G et oD bR HEfe b

pept | q;%slﬁcdmymd indigiduatiyindicatsddo bemonpbiatddibyrgfetdiee priptentiesy fonaldplrpbdesr
suitable for conpl exi ng. G396, a2M__.or al bum n_(which was used as a

control) w%@nmmdefepaflen%@ vapiaions ofiﬂw@ﬁ%w@fcasbe msda pitaqet depargpg frgm g
03/ Ol gdhearfdSll Sgs%ﬁﬁé Shpaldalt (MhoddicfibF i GRGH! 308 R MR tICad et | NO
conpl exes wer aced at™“room tenperature for m nutes and then placed
on i cnerelﬁrae@offate@wmhﬁxﬁﬁan@nﬁ drfllg, and@the iRt edlisus ba imEENIRY Bpiedems of the
(MI11lipore). Conplexes, thus made were used for immunizations. 5. 2. RESULTS
In t ha@eeéqiec‘rlmn@rﬂlona\ﬁéh K Ll Acqne o eqwivalents i@ &hichetych elaessm srtitiade t he
anti-tunor imunity elicited by gp96-pepti de conpl exes, and a2M pepti de
conpl exes. The antigenic MHC | epitopes of this tunor are unknown. Meth A
cell lysates were treated with ATP and trifluoroacetic
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acid (TFA) and the fraction of peptides that were |less than 10 kD (Met hA10)
was col l ected and conplexed to a2M or gp96 as descri bed above. BALB/c m ce
wer e i nMmMmpa3M13m2 h a2M or gp96, un-conpl exed or conpl ex@dTWisV2d53 hAl O.
BALB/c m ce were al so i muni zed with al bum n- Met hAl O or PBS as negative
contr e i . were done twice, one week apart. Al mce were
chal |2‘lr71%‘é II ntr%%lgfrﬂngPlgy with 100,000 live Meth A cells one week after the
| ast i muni zation. Tunor growth was nonitored every 5 days up to day 20
after the challenge. Table 1 Conpositions used in Nunber of m ce chall enged
Nurrbeq of Ringhod Mprgﬁamg% {edxedofieatBhe €k Motdin hnthmitigesit beotéihs, §aiyl nikthod
nmeasur abl e tunor at day 20 thAlOonly 55 A bumn-MthAIOS5 5 PBS 5 5
a2M Metrhgisaribestepyod soBptexingropepviationiodaetiganicveteins derigpd Gomantigerg cellom

liver 55 a2M.purified fromserumb5 4.T data i.n _ Tabl : .

si gni P} BEalP Eﬁ]r%r{op‘?llﬁ %Wﬁ%dﬁﬁr%%gatiwgﬁipﬁcggnﬁl{l N %f‘ﬁé?lﬁ% égﬁo}zu&tbo.n%)
or g p%@%&@ﬁl&s@ PR 0 e G ABRhE}ERInG B atedst 50 Gﬁfekéﬁﬁgflitéﬂsdoﬂﬂlé dntia2ik atione,
gp96 alone, album n-MethAI O or PBS. 64 WO 03/015712 PCT/US02/26573 5. 3.

DI SCUGSHfNpttielesxpsrectieely, amprésentiniazetlilonfragimnndithe antigericgeldecr i bed herein
denonstrates a novel approach to i ”munot herapy of cancers, whereby an
array of total cellular peptides fromthe tunor, including self and

anti geni ¢ ReRithAeSFpreSarmBBIBIREs dfhe@hbERhrBfeiAlM anBdhic fEHALE ¥&E method
effectively stfp&rrulpét ed gheinﬁost' S _iem*rune.l?sy_st emto rgespgnd specifically as
shown ctreprising thElstep ddicampleetingz pulation of srgigenicipeptidestio ph¢ er meredbAerpntiheat

prophyl axi s can .be.extended to treatnent of pre-existin i sease, .a |1
as | nS}iqCEé’_F‘i’f’EWts lﬁﬁdﬁ‘br‘ﬁggﬁ?’i tﬁ}ﬁ pSPSETéCE%B Q?ﬁg?gf%?gﬁﬂ%ﬁ) ﬁss.grog}l‘fe%r of %rnée?l}(l:oedge
citedg il & @stin%%@lp&ﬁ@éﬁﬁofé%&bﬁ_epx pEREIR RESeation doRkiking At Icaatspvaed for
all purposes to the sane extent as if each individual publication or

pat enthedliffgreitemnotemppt atdedst Hhdiffzsent protedis afeatiggniaendlsi axsillvlagfragtion therefe ax ed

to be %nc rporated by reference in its entirety for all purposes.
of viral particles.

3. A method of preparing complexes of heat shock protein and antigenic peptides, said method
comprising the step of complexing a population of antigenic peptides to one or more different heat
shock proteins in vitro, wherein the population of antigenic peptides is produced by a method
comprising exposing a protein preparation comprising at least 50% of the different proteins or at least
50 different proteins of antigenic cells, a cellular fraction thereof, or of viral particles to ATP,

guanidium hydrochloride, and/or acidic conditions.

4. A method of preparing complexes of heat shock protein and antigenic proteins, said method
comprising contacting a protein preparation in vitro with one or more different heat shock proteins
under conditions such that proteins in the protein preparation are complexed to said heat shock
proteins, wherein the protein preparation comprises at least 50% of the different proteins or at least
50 different proteins that of antigenic cells or viral particles, or present in a cellular fraction of the

antigenic cells.

5. A method of preparing complexes of heat shock protein and antigenic peptides, said method

comprising the steps of:
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Many nodifications and variations of this invention can be nade w thout
departing fromits spirit and scope, as will be apparent to those skilled
in the arwo o3hes7speci fi c enbodi nents descri bed herein ar@Cofiserzd’by way
01;] exanple only, and the inventionis to be limted only by the terns of
the appendedioeditoTréte irhtfonicB@ipfiihb 261629 80Rfof e\ fferb@ipk Gein® omdileabt such
B L R R S A e
A net hodiffefenppeyseins nfantigeplosells, aofellhlenfractimcthensob o iof viapldagtivldsgrith ene or
proteins, said nethod  conprjsing.the step of conplexing a popul ation of
gpt ingrgﬁgfeg?rﬁﬁegeéit‘i’lgerlféi'tﬁ%’gg'f‘ﬂaaﬂ? gtfnat‘tf TigemP Bg}ﬁtgeis’sanffg viral mparti CJL es to one

: b ) hesélffﬁ tidh OF @hifsent tidEPt $1€mbrd dNifeRAPHEA sheuk
conpri ses Q Fgﬁg@[ﬁ%%o tEc‘e1 di ffetlri]g;entdq%érﬁolt ei nos or at feas'é3 50 different
prot eprteied the antigenic cells or viral particles, respectively, or
present in a cellular fraction of the antigenic cells. 2. A method of
preﬁarl ng conpl exes of heat shock protein and antigenic peptides, said
met ho co sy X RY [iRRnR i ;
popt i des t Sssiod o dfanfily SBpBlexEUTR AR b AR Pl AR prths SR kehod |
g ihgeg %ﬁr;g?ﬂﬁe @fep&iftcbg@ﬂﬂx@gm{n}iudhﬁ@n iof aptigriicidins derived fou antigene iceling

19 Wi th one or nore proteases rotfein preparati.on ri.Si at

| east O50H pAticlento %?W@F‘é&i?blﬂ%{l&t’i?swg@%g’ct ?B%ié‘ﬁat CBP’PFlé‘?Sé’ﬁ]t%g%rsb?‘éq ° of
antl ggﬂ’fe?en? o e?ns&a‘fﬁ%t%b%ﬁfférérﬁﬁ%&ﬂs 6fﬂﬁé Sftfceni®lellr ViR AHIPE fekfdcBifely3- A
nmet hod of ~preparing conplexes o eat shock "protein and ‘antigenic pep%,l des,
sai d oEpeet incoopiulsifrgtivhof tieentigghicomtipl exi ng a popul ation of antigenic
peptides to one or nmore different heat shock proteins in vitro, wherein
the popul ation of antigenic peptides is produced by a method conprising
exposing a rafj r4_si . 9 i s
oot eina. of b LS PEREREbRB TR Flabiheloul AR amih e hol e SULERE, o)
f ract cemptishes e ktep of cathplekingla pppulttic efantigendeFptidgaitarnt-2Himamrogiaiubo in vtrode,
and/or acidic conditions. 4. A thodﬁgf reparing conpl exes of heat shock
pr ot eMCEHHIAPRRY IO IR RS T HEPIHITPIAELIFEYY 2 @W%S%ﬁ{gﬁétmgf’g}’r&tem
prote i i | it r i ei ns
inder B e T R A R L RS
conpl g diffdrént pedteink efbntideaikeellgraaietulasrasttvartbeneot, beofvicd pamicles.epar at i on
conprises at least 50% of the different proteins or at least 50 different
proteins that of antigenic cells or viral particles, or present in a

g R e S s A R R e

comprising the step of complexing a population of antigenic peptides to a-2-macroglobulin in vitro,

wherein the population of antigenic peptides is produced by a method comprising exposing a protein
preparation comprising at least 50% of the different proteins or at least 50 different proteins of
antigenic cells, a cellular fraction thereof, or of viral particles to ATP, guanidium hydrochloride,

and/or acidic conditions.

9. A method of preparing complexes of a-2-macroglobulin and antigenic proteins, said method
comprising contacting a protein preparation in vitro with a~2-macroglobulin under conditions such
that proteins in the protein preparation are complexed to said a-2-macroglobulin, wherein the protein
preparation comprises at least 50% of the different proteins or at least 50 different proteins of

antigenic cells or viral particles, or present in a cellular fraction of the antigenic cells.
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conprising the steps of: 66 WO 03/015712 PCT/ US02/ 26573 (a) digesting a
protein preparation conprising at | east 50% of the different proteins or at
| east 50wWOiBoe7ent proteins of antigenic cells, a cell ul CTfusay2dsah
thereof, or of viral particles with one or nore proteases to generate a
popul gpi on AQhetABd bR B &inRRBEHpHESs o RO n{aBo olebiRh axd m%fﬁi@ pEStRiek, @hid@ﬁbt@éd
antigenic peptides to one or nore di fferent heat shoc prot eins.

met ho«tompnpngtbarstapg OtEorrpI exes of a-2-nmacroglobulin and antigenic prot e| ns,

T Gl S5 AP L
: f : Hg@ rdg?éfrélg :}BHt@m's R hiigic YI8 re?éél‘lula? ?ra@t%}yﬂl%féo? Noro?WRG] Sedcled witE 38t op0%

ent proteins or at |east 50 different proteins of the
ant i gemire progdabes torgendratala yrpulation efantigesippeptides) snd or present in a cellular
fraction of the antigenic cel.ls f ar i onpl exes of
a- 2- macrog@lfﬂmp )%qxé&ﬁrpppgléﬂ?%omlg@aggep édtdf?go ﬁéf‘ﬁaﬂ‘)z&gl% i sing the step
of conpl exi ng a popul ati on of antigenic peptides to a-2-macroglobulin in
vitro, wherein the population of antigenic peptides is produced by a
net hod 1confihé siettydaif Gt Inuy Sawlprain diepopulation mfmatigmﬁmteimsrcomai8®$ytosolic
preparation conprising at |east 50% of the different proteins or at |east
50 di PriFiBht proteins of antigenic cells, a cellular fraction thereof, or
of viral particles. 8. A nethod of preparing conpl exes of a-2-macroglobulin
and antigenic peptides, said nmethod conprising the step of conplexing a
popul dRj on Thé nasthodefi Caipep) 3,02 or Bowherginnthe rpogienbpieparation vortiprises oytesoks n
t he popul.ation of antigenic peptides is produced by a nethod conprising
expOS|PFF§elas protein preparation conprising at |east 50% of the different
proteins or at least 50 different proteins of <antigenic cells, a cellular
fraction thereof, or of viral particles to ATP, guani di um hydrochl ori de,
and/ or3aci dhe method toif dPiaim 9. oASnehdreid th proppiationgoicanigerix groteins comprises
a- 2-macrogl obul i n _and antigenic proteins, said nethod conprising
cont adRenHEane-¢sriyed PEPIPEparation in vitro with a-2- macrogl obul i n under
conditions such that proteins in the protein preparation are conplexed to
said a-2-macrogl obulin, wherein the protein preparation conprises at |east
50% of14f he Tde nieth@nbdf Qlaiined, 85 7air Sawhdreiasthe pevteinfrepagattonprontpeisessmombrane-
antigenic cells or viral particles, or present in a cellular fractl on of
t he aderydiretedss; | s. 67 WD 03/ 015712 PCT/ US02/ 26573

15.  The method of Claim 1 or 5 wherein the population of antigenic proteins is isolated.

16.  The method of Claim 2, 3, 7 or 8 wherein the protein preparation is isolated.

17.  The method of Claim 1, 2, 3, 5, 7 or 8 wherein the population or protein preparation
comprises at least 50% of the different proteins or at least 50 different proteins of cancer cells or a
cellular fraction thereof.

18.  The method of Claim 1, 2, 3, 5, 7 or 8 wherein the population or protein preparation

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.
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10. A nethod of preparing conpl exes of a- 2-macrogl obul i n and anti genic
peptides, said method conprising the steps of: (a) digesting a protein

pr epar at i w0 0sonyni sing at | east 50% of the different prot®Chaiser2@v3 | east
50 different proteins of antigenic cells, a cellular fraction thereof, or
of vingl pgpd fne{h%a o‘f@iefmolng D15, 7 B0 PhREALARIER tﬁe‘}ao@ﬁl&ﬁbﬁlbﬁpr@teﬁﬂﬂ%ﬁhﬁ&ﬂ of
antigeni c peptide and (B) Conplexing the popul ation of antigenic peptides
to a- 2empuisesgt keastl 50% of the dilfiferame proteinoér @llaasts0 dbffel‘énk/\lbreteemmoﬁ dedls @Iﬁﬁ@rfat i on

of antl enl C te co cyt osol i c rot e The t hod o
3 ai mizstetgmion it § niRleicah maEou shemeepRiest LAY ingifiondagent Jied Soprec
pr ot eltﬁbsmﬁ%gh The nmethod of Claiml or 5 V\/nerel n the popul ati on of

antigenic proteins conprises nenbrane-derived proteins. 14. The nethod of

Claim2, 3, 7 or 8 wherein the protein preparatlon conpri ses nenbrane-

derived proileln aim1l ar wherein the ul ati.on of
c

1 The net ho 0
ant i g891 %’Enéﬁwé q% £131a), 4: B3> s}j01’1?6""11‘?’F“l’é‘ W‘T’iﬁg‘e&"p a&P’f‘rPrzprO@Pn eRAraion
wher el g&ee BY Rl $hoR'o o Bietettht bibudiR0b2hiast 56- diffBenBloRAE Of ceffh Mhdlade 2.
3, b5, 8 wherel n t pul ation or proteln preparation conprises at
| east tﬁﬂ_%m{edt\bneh dlnfu&leroem:hd prodncalermc«sﬂinga tinmasspesificdintizen entunpir-aswiciedf
cancer cells or cel | ul ar fractl on thereof. 18. The nmethod of Cdaiml, 2,
3, 5, antigep, @d\ﬁh%treé‘ﬂ??s’é He BBeurRRc fiSr AN BeTh PTHIBIOR 25ROSIRIATTIEH. conpri ses at
| east 50% of the different proteins or at |east 50 different proteins of
cells that display the antigenicity of an agent that causes an infectious
di seage. 68hé/ﬁeﬂﬁ>ﬂ(bf5ﬂa]1ﬁ1 RCJ3,5302f 26het8inbtherdih thepmphationdr Ebimprépartios, 5,
7 or 8 wherein wherein_the fDo pul ation or protelr} preparatlogh co%wes at
| east ComDHEss at keastdi0ps of hadiffrentaroieing pr 2itle3sh Al fiifpeni prateipaft ymas Glfs of
cells that are transformed with a nucleic acid nol ecul e encodi ng an
antigen of an infectious agent, that express the antigen. 20. The net hod
of C apgm 1Th2meﬂlod':'uf Claiar 2 8 Tivhéreinsaididigeaiing sthyeisparriddatut omdeo corplitidrsisnch
prepar ation onprises at, | east 50% of the different protei s or 8 Ieast
50 di ﬁh%ﬂ@mppﬂﬁ%?#@h&ﬁme erpiides Raga sigedange of fromy / amenageidiresi H‘?fé?@

nol ec%ﬁrgs%l%g_l ng a tunor-specific antigen or tunor-associ ated

23.  The method of Claim 2 or 7 wherein the protease is selected from the group consisting of
trypsin, Staphyldcoccal peptidase I, chymotrypsin, pepsin, cathepsin G, thermolysin, elastase, and

papain.
24.  The method of Claim 2 or 7 wherein a mixture of proteases is used in said digesting step.

25.  The method of Claim 3 or 8 wherein the exposing of the protein preparation to ATP is

followed by sonication in 0.1% trifluoroacetic acid.

26.  The method of Claim 1, 2 or 3 wherein the heat shock proteins are isolated.
27.  The method of Claim 1, 2 or 3 wherein the heat shock proteins are selected from the group

consisting of HSP 60, HSP70, HSP 90, gp96, calreticulin, grp78, protein disulfide isomerase (PDI),
HSP110, and grp170.
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antigen, and that express the tunor-specific antigen or tunor-associ ated
antigen. 21. The nethod of Caiml1, 2, 3, 5 7 or 8 wherein wherein the
popul at i OWO®B/0p¥702 ei N preparation conprises at | east 50%Pofi/ushz2av3 f er ent
proteins or at |least 50 different proteins of human cells. 22. The net hod
of O 8§ M 274 1 &n¥h BF ElimSIah Gr I hvaRESA §6d SiFRBert Bt AhEdkaFoRMls alBlgmBifsmen | ons
such that the population of antigenic peptides has a size range of from7
ami noofdiffetentdsatdhesk proted® selectad fromdhagrrescansisting o ISR A, R WodSBP0,@pa6.m 2
or 7 erein the protease jsS, Selecte 0 rqu nsi sting of

trypsf ,e“@il’a’(‘pﬁm%gc?)r@&eéli‘ aﬁ@ﬁqed%‘g‘éer?sfqgﬁ@ngsﬁ)gE%’i%ﬁl,g g&e@r n, cathepsin G
thernol ysin, elastase, and papain. 24. The nethod of aim2 or 7 wherein
a mxture of proteases is used in said digesting step. 25. The method of

Cl ai n2@ or T mbthodiolf Aldim &XparsS wereih théaplha-dingicnogloapariatisotated o ATP i s

foll owed by sonication in 0.1%¢trifluoroacetic acid. 26. The nethod of
Claiml, 2 or 3 wherein the heat shock proteins are isolated. 27. The

met hog, of ' (N ; : i from
A T e A A
pr ot eidaciibns Ldnidi st gérsio peptides r¢sBDing, fronHBR Hiffcremintiggpt ik Oombeibe08) O4b®)2

PCT/ US02/ 26573 28. The nethod of Caiml1, 2 or 3 wherein said different

heat shock proteins are a conbination of different heat shock proteins

sel ecked f LSkl :

R S R e S e
170. 284 hehhshook prumeinoivithl aadrosselinkingrageit. wher ei n t he al pha- 2- macrogl obulin is
i solated. 30. The nethod of Claim5 or 10 wherein step (a) is repeated with
different proteases in separate reactions, and antigenic peptides

resul i ng ich £ i i . - ~ The
esholth? EREMRARR LR o Uncheal it ot ARd SRIGE St SR ol

pr epatad d-QAnacadlobdat wih ackospiinkimigagenti t h a cross-1inking agent. 32. The
met hod of Claim9 wherein said contacting conprises treating the protein
preparation and a-2-macroglobulin with a cross-linking agent. 33. The

nmet hod, of | i i - NI ; p of
'sol attng ThoneindBf Chinifte bl Rihe iRl SR, Sep 1D AR LIPLIREIET, 2
or 7 ypbpulftichwriahggeriopaptidees the step of inactivating the protease or

34.  The method of Claim 2 or 7 which further comprises the step of inactivating the protease or

separating the protease from the population of antigenic peptides.

35. The method of Claim 1 further comprising isolating the complexes of heat shock proteins and

the population of antigenic proteins.

36. Themethod of Claim 2 or 3 further comprising isolating the complexes of heat shock proteins

and the population of antigenic peptides.

37.  Themethod of Claim 6 further comprising isolating the complexes of a-2-macroglobulin and

the population of antigenic proteins.
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separating the protease fromthe popul ation of antigenic peptides. 35. The
nmethod of Caiml1 further conprising isolating the conpl exes of heat shock
pr ot ei ns WEM3/0137¢€2 popul ati on of antigenic proteins. 36. TReTASIhRG 7D C aim
2 or 3 further conprising isolating the conpl exes of heat shock proteins
and t Bg popyLALILBA 0PE1:8N Y1098 RirthePEithriia e iscldtingthecdriplonst ofh-2Ghadrogl6biilid t her
conprising 1solating the conpl exes of a-2-macroglobulin and the popul ation
of antndjtheipopylattreohantiggdicnepidd’s015712 PCT/ US02/ 26573 38. The net hod of
Claim7 or 8 further conprising isolating the conpl exes of

a- 2-macrogl obulin and the popul ati on of antigenic peptides. 39. A nethod
of I ngyci n%lﬂ&hbmﬁﬁu&iﬁgeﬂi}ﬁﬁmh@re@p&m@h?ﬁu bfBhst @ firkt'antio@id Edicvtiveratel |
or viral particle conprising admnistering to said subject a conposition
conpr ipaitiel; campiising admenisterimgtowaitl sulpéct e corph esitéen covmpisingiangmmanegenegarount
protein and/ or al pha-2-macyogql obulin, conpl exed t ti geni r ot eins

Wher e/ CHBRIENSE GHBPEREE highshOTh RIS A bR BaypeoRu Canpleredoableets,

al pha; ?cgtﬁigy}éﬂ%?éiﬂ R d SonlReRRUL S8 PrERECHS 'calglgléé:?{fgf Réa€ sHEUK prefbid 60apR4-2L east

50% of erent proteins or at |east erent proteins present in
a secamgrapidhiutia e antehic prateims tha brdefivaiciomat kehst 56U of the diffiereal profeanstaref e,
sai d second _anteiﬂ?eni c.cell or.viral %cParti cl e?@:( reﬁsli ngr att It ast .one. 1
ant i gdeastoY i EFeRt RERIEINS OBFREBIND: % SqoARd ARLSSRICGH'; gé;ﬁ plag, Spptioq thgfeph or vira
parti ‘glaleticled'gaid Redball géHic o Hf VR8 ARIdETBIEsIRSRIBAEL ohd aigRhie] RErmagat NSt
a first antigenic ce or vira particle conprising adm nistering to said
subj ecbmtonaopesisi anigeniopell o myalgartickrunogeni ¢ anount  of conpl exes
conpri sing heat shock protein and/or al pha-2-nmacrogl obulin, conplexed to
antigenic peptides, wherein said conpl exes were produced by a nethod
conpr igg N9 4083k o P thddciR 3h Sinfhung E&P@ﬁs@tiﬁ 2 Suti SREAiAtATiret an'tigéiﬁé c&050atal t he
different proteins or at least 50 different proteins presen in a second
ant i geaitivlevehiprisingadinittaring toaaidisobjedt h esrepdsitiarcompringao anuhupdgeaic pzount cl e
t hat expresses at |east one ant iegaequlih? det erm nant1 onmon tge tcgte fhr st.
ant i gehFemplexgs cgmpgisinghepisposkirat % APhar2-MaTes OEP]&‘?@Q@B XPolosrgeEte a
popul af.| 0 ' i k i P@ARskAE |20profdin
Bt g Bdbscin gl UFRIErRfRle, SR% piic by SORIEY hprima B tAE otelin |
met hoghr&fardtiofl deinpeisiap ai loas 56%r of shpadifferentrpratemsior etdeash §@difErend pfateiss present

2 o8 Re100R TR Sihg BN PRI ot ot Sl pra ReCRp e
heat Q¢ &e%lﬁéﬁh@ a@8 i8R bRRro BROEONABLL Bell GOARN BXEid1cAAGHe o BirE

proteases to produce a population of antigenic peptides, and (b) complexing the population of

antigenic peptides to heat shock protein or alpha-2-macroglobulin.

41. A method of inducing an immune response in a subject against a first antigenic cell or viral
particle comprising administering to said subject a composition comprising an immunogenic amount
of complexes comprising heat shock protein and/or alpha-2-macroglobulin, complexed to antigenic
peptides, wherein said complexes were produced by a method comprising (a) exposing a protein
preparation comprising at least 50% of the different proteins or at least 50 different proteins present
in a second antigenic cell, a cellular fraction thereof, or in a second viral particle that expresses at
least one antigenic determinant common to the first antigenic cell or viral particle to ATP, guanidium

hydrochloride, and/or acidic conditions to produce a population of antigenic peptides; (b) recovering
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pepti des, wherein said conpl exes were produced by a nethod conprising (a)
exposing a protein preparation conprising at |east 50% of the different
prot ei ns WO 0aw1i7emast 50 different proteins present in a PETASA2/A573 genic
cell, a cellular fraction thereof, or in a second viral particle that _
expr egggdpafation @ﬁlﬁiigé&ﬂ@gﬁﬂfd’e%@tﬁﬂ ) @&hﬁfeﬁn@%&n@ﬁfﬂf@ﬂ of éntigBfic béptifes RHengeni ¢
cell or viral particle to ATP, guanidium “hydrochloride, and/or acidic
condi shaskroteinmr athhee-magroglobatinon of anti geni c peptides; (b) recovering
71 WO 03/015712 PCT/ US02/ 26573 t he popul ati on of antigenic peptides; and
(c) conplexing the population of antigenic peptides to heat shock protein
or al pha- R B HRRMd &t préventife ARYRAST Bficet, RApr R HInRAIBKERS i Wsdjdy Re Of
cancer, conprising admni'stering to a subject in need of such treatnent or
pr eventedof suchongtmetti @npregensionsa ngmpesitionocortprisig e tamasmf, affestivedfor said
treatnent or prevention, of conplexes conprising .heat, shock,prot ei nd/ or
b1 oo PSRBT O CoEBIEH S FRPE S G ers B ey Eals ke Mo e
Conpl EXERINET 5 oRfiHCH Ak, GABRAFAdbni}ialos SAAGH0dRIA Y bBmBlexing heat shock

al pha- 2- acr ogl og [ nﬁgo asr’ltg‘}?lgenrl?gc%l pr (I)I?)gi ng tﬁﬁé?oaree dgri v C?X%‘nrgorer?gt 0? east
50% obrdtéia or diphh-&rmatroplobtkin b amigeatc prewats tht ate lemvehfroprad lasns0%oédlent i n
the cells of said type of cer. 43. A nethod of treatjng o reventing a
type 3¥ffe€ea‘H@E9t?m%8ﬁﬂﬁPa§F ﬁ%gg THiPEqteips Agsen i the gplls 5314 'ﬁ(gﬁ@é‘ff?‘ﬁ?r' such
treatment or prevention a conposition conprising an anmount, effective for
said treatnment or prevention, of conplexes, said conplexes conprising heat
shock 4pr ot di methnd bbtreadinghapReventing o gipelofitanver, comptising ddinmisteringera subject
pepti des, wherein said conpl exes were produced by a. net hod? e'é(?:[[rlgri sin

di gesth RePILISHER BPHTISPEHRPYEY PHITCHRIFRSTIHG ATt a5 8906t F f9etalht
pr ot e'tx%étmeﬁfor%}ev'eﬁﬁé&, of ngméie%rs%mcoﬂ{p@é;@g &ﬁnoxﬁrfs‘ﬁgﬁfé&t shBckGRbiem a8f/oPAbRL-bY Pe
r produce a

of cancer with one of nore proteases to population of antigenic
pept i desroghobalifpyomplepddeto ajigehie pepidesytwisnecinfsagdntdngeaxes weptprddsed by heat
shock protein or, al pha-2-macrogl obuljin. 44. A netho eatjng or .

pr eveMsthag campisiag G ges U RPTotelis RSPt ORI SHisA: L@F‘Eﬁ&% B%"E}e gﬁtﬁff’g’&’mt‘?w need
of su . e s o

of f oot teeb 0 Eerl pR Bl e B AR e B i O B baser e
conpr ipgiduge hpatulRioaoi ajtigehe peptdel] ard (B) @ingpl&xingrthe pophlatien offantigamppeptides t o
antigenjc peptides, wherein said %o | exes were produced by a nethod
conpr it heab shogk pestpinar 3pha-2maeteelobBlBpar at i on conprising at | east 50% of
the different proteins or at |least 50 different proteins present in cells
of said type of cancer to ATP, guanidium hydrochloride, and/or acidic
condi ##ons A fethpd ofltresting qrgpeleatinga typk ofidricge cbmppaipg iadafristé)g toacsobpct ng

t he popul ati on of antigenic peptides; and (c) conplexing the _popul ati o({1 of
ant i géthp?,ed[fgrﬂlf’}él frsatmenf @ prevention a composition comprising an amount, effective for sai

treatment or prevention, of complexes, said complexes comprising heat shock protein and/or alpha-2-

macroglobulin, complexed to antigenic peptides, wherein said complexes were produced by a
method comprising (a) exposing a protein preparation comprising at least 50% of the different
proteins or at least 50 different proteins present in cells of said type of cancer to ATP, guanidium
hydrochloride, and/or acidic conditions, to produce a population of antigenic peptides; (b) recovering
the population of antigenic peptides; and (c) complexing the populati_on of antigenic peptides to heat

shock protein or alpha-2-macroglobulin.

45. A method of treating or preventing a type of infectious disease, comprising administering to

a subject in need of such treatment or prevention a composition comprising an amount, effective for
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shock protein or al pha-2-macroglobulin. 45. A nethod of treating or
preventing a type of infectious disease, conprising admnistering to a
subj ect iwWOmgets7ef such treatnent or prevention a conposi PCIUSODLII Si ng an
amount, effective for 72 WD 03/015712 PCT/ US02/ 26573 said treatnment or

pr ev enhido freatffent @FHreveRsi 06,0 6P lcbfiphg ek @dinpsibingKhgak ahotln proweino andibip hiph-2-

macr ogl obul i n, conpl exed to antigenic_proteins, wherein said conpl exes were
pr odudBeEreglobiiznspawiexgd He aantigrpic kPrpteise MICHHN Spishaompleses ¥iro BrAdbsed By
ant i geni c . prot.ei h ar | . . 5009 LEfar

ot ot o g iealihob B Br AFfFSthcl{ediBuftio nfsbicBoh i i ooy Rl |

cel I ul Anedst 509% io@ thet diefeRAl prodéiny/brf @lledsas0 Hﬁfe@&ttﬂﬂc&ﬁn@?ms@ﬁﬁinmﬁgﬂﬁd oy @
determ nant of an agent that causes the infectious disease. 46. A nethod
of tr ecgllitlay fiaetiqay theraef,i argyival pyitislesthat ekpiesy Huantigenisdsberminanb of ap agent that

adm ni sterin 0,. a subject in need of such treatnent or prevention a
conpos‘iapfeéﬁhegll}#ﬁp?‘éﬁﬁae ¥ amount, effective for said treatnent or
prevention, of conplexes, said conpl exes conprising heat shock protein

and/ or al pha-2-macrogl obulin, conplexed to antigenic peptides, wherein

sai d cnpl ekesthediof trpatigi s previsytinga type pbinfecbonydistasgy compesing AgMEISKHTBEAP n

preparation .co i Si at | east 50%of the different. proteins ast
B0 B bR SPB T i maR prevany fdmiipoiion SoRRiai it iappe lfcfths tf

t her eafy Oireathéritlor BREVEhGIE Sf chiplex6X B8 SEmPRxENEI BN Kl SHdtkpastbinGhd n
agent that causes the infectious disease with either a protease or a

pl ur al dlpla-Binadiogfobrbintcopidixed seantizamd persides. estierain sadeqaplaxestyarproduced by

tigeni tid : t _shock . ©] . al pha- 2- | in. A7 A
ot hod BrbT e Esshe arpragtbugheh Srirse Rad sOR L B AR e bros o
adm ni c%ta?fehxﬂQOHﬁ‘fqré’r;@%Eiﬁ@breiséht%@Qﬁ%g}?ﬁic%_@ﬂé) a CEIRAAITRIt0R theBof b EVikA] partiales

conposi tion conprising an anmount, effective for said treatnent or
pr everthatosxpras$ a entpgemxedstersrinaht of ap lagsnd shat sapses shaigfentiaus diseasr withotitiena

d/ | pha- 2- | i I d j ' rd wher el
A S e e L et S e S
Pr epar @iHeh6 Rbich Halpha-b @rioO@f the different proteins or at |east

50 different proteins present in antigenic cells, a cellular fraction
thereof, or viral particles that express an antigenic determ nant of an

agent at causes the infectious disease to .AIP,. uani di.um hydrochl or,i de,
and/ or‘E aci di Hlez%ﬁd’ifﬁeﬁtﬁbg, OrFPGCVp?Pﬁ%%@PSO%BﬁPg‘H ‘Bﬁeagﬁf’ CaRPHEaRa P%m'B’é qr}n&etg;

(b) recQpnllingetder sﬁ%ﬁé%bﬁﬁbr??ev%ﬁﬁé%nﬁfpo@ﬁ%'c@ﬁi%i’isi;ﬁ@(inﬁﬁubuﬁt%ﬁgcﬁ%ftﬁl t he
popul ation of antigenic peptides to heat 'shock protein or _

al pha- @idvaeatnghtabpkéventiad of thmplestsh sald sbmpleabse@gprisiag heat shiockypeteisi and&ui d

first eﬁp ta{-g-%ryc?ogfo%llﬁin? c%grlp SXed t6 amn ngl(ljic %Qﬁtid%g, Whérein said complexes were produced by

a method comprising (2) exposing a protein preparation comprising at least 50% of the different
proteins or at least 50 different proteins present in antigenic cells, a cellqlar fraction thereof, or viral
particles that express an antigenic determinant of an agent that causes the infectious disease to ATP,
guanidium hydrochloride, and/or acidic conditions, to produce a population of antigenic peptides;
(b) recovering the population of antigenic peptides; and (c) complexing the population of antigenic

peptides to heat shock protein or alpha-2-macroglobulin.

48.  The method of claim 39, 40 or 41, wherein said first antigenic cell and said second antigenic

cell are the same.
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cell are the sane. 73 WD 03/015712 PCT/ US02/ 26573 49. The net hod of claim
45, 46 or 47, wherein the antigenic cells are infected by the agent that
causes t hwoidPeUll ous di sease. 50. The nethod of cl ai m 45PC2aIS02/26573
wherein the antigenic cells are infected by a variant of said agent, that
di spl a¥s anThgmwihod by claim 44 4b @ag¥nivherein thd hietigeridwells afe ififeatethbd Zhe abdnt thdt,

45, 46 or 47 wherein the conposition further conprises an adjuvant. 52.
The netdSes he NEpclions diseasgs 44, 45, 46 or 47 wherein said administering is
repeated at weekly intervals. 53. The nethod of C aim42, 43, 44, 45, 46
or 47 wherein said admnistering is repeated at the sanme site of the

subj ec$50. 54Thedinethoebhelainods, @b ar 47, 4dheretiBthe ddtigehlc celbareinfddtetbes earfantel sdid
adm nistering is intradermally. 55. The nethod of C aim42, 43, 44, 45, 46
or 47 #ahdha displays arfigenicity of PHE agdtsubcut aneously.  56. A nmet hod of
treating or preventing a type of cancer, conprising admnistering to a
subject in need of such treatnent or prevention a conposition conprising
an anmosnt, ®hd @ethbdl 6f ERIMSR] 48, 44 £5UFBN7 WherpinttheOdrhpobiticH fudthéd @Biprises an
presenting cells, said antigen presenting cells having been sensitized
with cedipyakes, said conpl exes conprising heat shock protein and/ or

al pha-2- macrogl obulin conplexed to antigenic proteins, wherein said

conpl exes were produced by conpl exi ng heat shock protein or

al pha- 22 macTRghRNei 0T CleinRAR) 4RMAC 4P 40 6 416 whBRin 8di@ adefihiviefing iORpeadéd heast
50% of the different proteins or at |east 50 different proteins present in
t he ceweeklpinigsplg type of cancer. 57. A nmethod of treating or preventing a
type of cancer, conprising admnistering to a subject in need of such
treatment or prevention a conposition conprising an anmount, effective for
said $§3.eat TRhine®bd RF EV:EMI42003, £ 4846 GFeT wHeesiA Biil Agntkiblefing Hatsbatdlat gRN
presenting cells having been 74 WO 03/015712 PCT/ US02/ 26573 sensitized

wi th ceaipd gteed thesibieckonpl exes conpri si ng heat shock protein and/ or

al pha- 2- macrogl obulin conplexed to antigenic peptides, wherein said

conpl exes were produced by a nmethod conprising digesting a protein

prepar §4.i ONTEORBbE o Tlatn 42238144 A%0 4 ort4Tenitbréih @biddniihieteting $s @traddimally.
55. The method of Claim 42, 43, 44, 45, 46 or 47 wherein said administering is subcutaneously.

56. A method of treating or preventing a type of cancer, comprising administering to a subject in
need of such treatment or prevention a composition comprising an amount, effective for said
treatment or prevention, of antigen presenting cells, said antigen presenting cells having been
sensitized with complexes, said complexes comprising heat shock protein and/or alpha-2-
macroglobulin complexed to antigenic proteins, wherein said complexes were produced by
complexing heat shock protein or alpha-2-macroglobulin to antigenic proteins that are derived from
at least 50% of the different proteins or at least 50 different proteins present in the cells of said type

of cancer.
57. A method of treating or preventing a type of cancer, comprising administering to a subject

in need of such treatment or prevention a composition comprising an amount, effective for said

treatment or prevention, of antigen presenting cells, said antigen presenting cells having been
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| east 50 different proteins present in cells of said type of cancer to
digestion with either a protease or a plurality of different proteases
separ at elyotog/opi7eziuce a popul ati on of antigenic peptides, pandSovaispd exi ng

t he popul ation of antigenic peptides to heat shock protein or

al pha- Qensﬁiza(b gVt wbinplexe§8sai@\ comtiglexks ofortipriziiig hgatoshdek ep@Rdin NEhdAT t Mpiea-2f
cancer, rrg)% in %ﬁl stering to _a subject. in need of such treatnent or
pr even{qaﬁli‘? Bfﬂ‘rffg é@l‘ﬁﬁnicsﬂeﬁﬂ %nwh‘?%‘!}ﬁ@ld cippleges were pendugesd by amethod

t t s t

pr esents e ?Egﬁ% ol pRBlra G BEGTSHE bl Bieor B8 A ph e e
conpri bast@Ohbﬁbreﬁmcﬂelrmrp@esennnamﬁé of said @baozcam&%mg&ﬁuﬁ ithGRREY Bpr8fadd
antigenic 1?1@3“ df% wher ei n sai d conpl exes were produced by a met hod

conpri & #§ fegen)d panteqsss senapaelyite produemp ppgulﬁtgoraof arémgmcw@pﬁm; ami
di f f t t
O 11 BB, 1t oL i RO SR oPFRER R 5kl

conditions, to produce a popul ation of antigenic peptldes (b) recovering

t he po uI ation of antigenic peptides; (c) conplexing the popul ation of
anti gemi-c plprsthedof Eeatiaggor srryenting obee Af eanceraFemprisngadmbsteing tb ra, subjgct The

met hod; exi ng of the popul ation enl

pr ot ei rlllgII t gJO?tS ﬁ?hﬁ%@?@ﬁ%&éﬁg{b&%ﬁggﬁ? minosifion cgmprist ﬁgéﬁtm%% e?%’ﬁ Sﬁ’é]t hod
of O afreatthemth@r gieveriohdof engdedXprogenting cBiY) aat é\:rﬁfgeﬁfpr@d%hh% RLIfs ]EHV’H{ b&ﬁl to
the heat shock proteins is via a non- coval ent bond e met ho

d ai m ¥ngitized \xsﬁt%lr EPHPIeXPY W@mlmsrmpmm hedtoshogk Iantqng@nd/or Wéﬂtat-ﬁes

t t h t . d.. 62. d
o OB R Aol SRt M R i PSP ety BropBisaPiaBietiag ™ ne
h e at Svanitispio@ikPosig 4 rotéirBprapatatlortdnirR e ablead 50%2 1 e PRérBdiDfdéins ovat least

PCT/ USQ2/ 26573 63, The nethod of Claim6 wherein said conpl éxing t
popul a?q @ffe’iﬁ’ﬂt RIAteinsdresentin selds ofsaiddype.of. canegrtogyTih iguanidiunshydrechdoriieyardént

bond. d th | at f
ot geniic SARHARE R Bluc Apdhlahlrah et Dol Gistusribieht Pfiions
The nmdm(gdmefpeﬁcwsﬁ'(c? cofn ﬁfex\ﬁfgaﬂl%lpbpﬁﬁh@n eP AR RNIcNEptiAgs mwa{ dcR 'ﬂr&gm or

antlgen eptides to the a-2-macroglobulinis via a covalent bond
The netlPfd2-sfactoglgbvliz. or 8 wherein said conpl exi ng the popul ati on of
ant.i geni ¢ peptides to a-2-macroglobulin is via a non-coval ent bond.

59.  The method of Claim 1 wherein said complexing of the population of antigenic proteins to

the heat shock proteins is via a covalent bond.

60.  The method of Claim 1 wherein said complexing the population of antigenic proteins to the

heat shock proteins is via a non-covalent bond.

6l.  The method of Claim 2 or 3 wherein said complexing the population of antigenic peptides

to the heat shock proteins is via a covalent bond.

62.  The method of Claim 2 or 3 wherein said complexing the population of antigenic peptides

to the heat shock proteins is via a non-covalent bond.
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67. The nmethod of Claim3 or 8, further conprising recovering the

popul ation of antigenic peptides prior to the step of conplexing. 76
WO 03/015712 PCT/US02/26573

63.  Themethod of Claim 6 wherein said complexing the population of antigenic proteins to a-2-

macroglobulin is via a covalent bond.

64.  Themethod of Claim 6 wherein said complexing the population of antigenic proteins to a-2-

macroglobulin is via a non-covalent bond.

65.  The method of Claim 7 or 8 wherein said complexing the population of antigenic peptides

to the a-2-macroglobulin is via a covalent bond.

66.  The method of Claim 7 or 8 wherein said complexing the population of antigenic peptides

to a-2-macroglobulin is via a non-covalent bond.

67.  The method of Claim 3 or 8, further comprising recovering the population of antigenic

peptides prior to the step of complexing.
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