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(57) Abstract: The present invention relates to methods and compositions for the prevention and treatment of infectious diseases,
“~. and cancers. The methods of the invention comprises complexing a population of antigenic proteins or antigenic peptides derived
from antigenic cells or viral particles to one or more different heat shock proteins in vitro. The population or the protein preparation
used to produce the antigenic peptides comprises at least 50% of the different proteins or at least 50 different proteins of the antigenic
cells or viral particles. Methods for making antigenic peptides comprise digesting a protein preparation of antigenic cells, a cellular
fraction therecf, or of viral parncles with one or more proteases, or exposing the protein preparation to ATP, gnanidivm hydrochloride,
and/or acidic conditions.
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METHODS FOR PREPARI NG COMPOSI TI ONS COVPRI SI NG HEAT SHOCK PROTEI NS OR ALPHA
2 MACROGLOBULI N USEFUL FOR THE TREATMENT OF CANCER AND Z\Febomrp2@Mpl SEASE
The present invention clains the benefits of United States provisional
patent applications serial no. 60/313,629, filed Augu 1, and
serial noWBM¥% 222 filed Decenber 6, 2001, which ?Fﬁg%%?%orat ed by
reference herein in their entireties. This invention was nade with

gover nment support under grant nunber CA/ Al 84479 awarded by the Nati onal
Institutes of Health. The Government has certain rights in the invention.

for t ho NSRS éﬁﬁiﬁfﬁﬁéﬂﬁ%ﬁﬁ&g RISIRE WEATSHOCRIDOS 11 00
et ast AROTHEYS OR:ALPHA-ZMACROGLOBYLIN [

e pf&eventl on and

treatment of infecti QRCANGERANDINFECHONS itions conprising

cytosolic and nmenbrane-derived proteins fromantigenic cells and/or the

di gestion oduct s .t her.eof,,. ar SPtRdt ovisialkpapnot ei ns and/ or

al pha- 2- nap@}ed’éﬁfsgfs)tdﬁeﬁ ?noélgll}]gnﬂgenbt%ﬂﬁée |mme?1§m%_§¥onse to tug{)rs and

i nf ect psHsatRfs Biial nd 60BIKERAIMIAEH: 7200 NvEiFarehno- $0/337.1AF°EHOCK PROTE! NS

- Heat shock proteins (HSPs), als ef . i iRroteins, were first
i dent i Peernbss 6, 200 mdpeharg fﬁgfgi%ﬁé regégngglh%gmﬁ%ﬂ]}gseg%ﬁgg to heat shock.
HSPs have begRifkathividsahde With gbientnent supprt eier prasteumber GAAAEH™Er wei ght
HSP100, HSP90, HSP70, HSP60, and_ snHSP, Man nber.s_. e famlies

ver e f ewadedbibibetatonal Ipstitytep at Heplfhc £op %Vﬁi‘@%ﬂ%&ﬁ%“ ggl%tse{rrnﬁit ressf ul
stinmuli. | ntcl uding nutrient deprivation, netabolic disruption, oxygen

r-adi ca¥™Hd infection with intracellular pat hogens (see Wl ch, May 1993,

Scientific Anerican 56-64; Young, 1990, Annu. Rev. |mmunol. 8:401-420;

Crai g, 1993, iil ﬁg@;ﬁéﬁ 1902-1903; Cething et al., 1992, Nature -
355; 33445; et al., 1988, Annu. Rev. Genetics 22:631-677). 20
February 208fe MG<ABI0dRitA 2:RETD HBABALGE Z8mBosittine fordhe mrAeEnte 4l ar r esponse

to heat shock and other physiol ogical stresses .rey L the HSPs are
i nvol vdtkaimsnt effipfpctioys é@?qsﬁﬁ’%}?dﬂﬂ"%%ﬂdi“b‘i&uas & Apeples lﬁgigéea‘g%d%@se condi ti ons,

but al sg 1.n bédkiop)! FL&bf inRelidusalastapl ealcapcanesisiess i n unst r essed
cells. pr%%@%ﬁ%%lgﬁ I fferent kinds of chaper_on'ingnfu%:ti ons. For :
exanpl eonipasibg cwosofic tibmembrane-derived protemns from anfigenic cells and/or the ,

digestion products thereof, are complexed to heat shock proteins and/or alpha-2-

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

2. BACKGROUND OF THE INVENTION
2.1. HEAT SHOCK PROTEINS _
\) - Heat shock proteins ([-ISPé), also teferred to as stress proteins, were first identified as
_ proteins synthesized by cells in response to heat shock. HSPs have been classified into five
families, based on molecular weight, HSP100, HSP9Q, HSP70, HSP60, and smHSP. Many

members of these families were found subsequently to be induced‘in response to other

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




HSP70 famly, located in the cell cytoplasm nucleus, mtochondria, or
endoplasm ¢ reticulum (Lindquist et al., 1988, Ann.' Rev20 @906
22:631-677), are involved in the presentation of antigens to the cells of

the i munecsgsmism and are al so involved in the transfﬁ%mbsg)g%]ﬁ?j] ng and

assenbly of proteins in normal cells. HSPs are capable o nsg pr ot ei ns

or peptide I | ' . ' LN the presence
of adenosi ﬁtgdﬁ%]{rﬂ} %ﬁS@%ﬁdé? %P%‘%%Wg%%ﬁ?%ﬁ%@ﬁoﬁ%ﬁ@ 5%10 and

Sri vasdvaaled thiidBSHSBs arEigyolvivédot onllZBcelBBi prbB@69n against thesevndedrseva et al .
denonstrated i ne res se, ta net hyl cho| ant hr ene-i nduced ar.comas of

i nbr e§® ’bllggg) mFﬁﬁ?ﬁ‘?Pﬁﬁ%"%’&ﬁ@‘@ _@glo_g] r???é?é‘%‘t“ﬁﬁ?%@fcehf‘ was. f ound
that HSPE aétenBhsh dFerb 30 SF Eaferbithg ful@ion8 dirdH edatahik Ym SHhiSerd S¥ah

e
im*run%%eni eity of these tunors were glycoproteins of 96kDa (gp96) and
i nt r a&SP7O fanilyploented indheyrellggtoplssiaarelens; Bitpehesdias or endoplasmic 1986, Proc.

Nat ] . %q!ﬂpgl : ' = ' L4 et-al .- . Broc. Natl. Acad.
Sci . r%% : %f%%gﬁﬁgﬁgﬁ%nﬁ#‘%%g Flil)élrtllk{) ﬁgn%lc(‘);eﬂ%ia{%mééég% 1f)lrl?ﬁep84/ 86 isol ated
-f r om arepentdtion of antigensriv fhercelitefiteinrivae pystee, andara elsd mvblvad imthe t i cul ar t unor,
. but ngt to | geni cal Istinct tu S. ol ati on and. gharacterization
of ge%%%s eerh%glgﬂg%ﬁgagﬁlgh&ﬁgp A?Sé%n?'g\?ggﬁ'i]&d}lhg’f ﬂﬁf"?ﬂa&?ﬁ? g’ﬁ’g’ﬁ‘ﬁl ogy between
~t hem prissinsdigugided, and refiafife e GoRfidr&Einy\& RptideR HPME pred@lcy of ddesosirendopl asmi ¢
reticular and c¥t osol j.c counterparts of the sanme heat shock proteins
( Sri viiphgsphate (A TR) or acifigggndifi enertad Pevastema. 1883, Jobixp. Medy ast ava et al .,
1991, 148}i591.1B9g). M crobiol. Imunol. 167:109-123). Further, HSP70 was

shown to elicit  inmmunity to the tunor from which it was isolated but not
t.0 ant i genbPrewbtave adinb demenstreigdinmunetiesnense to mekbpiciolahient-induesli  pept i des was

f ound |: ' Vi b n ' 93, J. EXp.
ved, B3 T bl iR UDES WEadCt oty B oo MR SE B i BB P P
pr ot ethesnaleles edsponsibba oo the idivifeily dtinchinimfmigaicifosfehesatuenmts wanapl exes with
antigepi c pepti nd _the ., conplexes can elicit specific i nity to the
ant | qERFePrRE: ?@3@3%&%& 4 ,°%3{°t%w?84&§@®a Regsagaemals. 1770 Udono
el . al 19861 PRA, Nall. ALSISBOUSA 5202398 RS or2M! P38l Pt Natll A8, SciSCi ence

269: 1585-1588). 20 February 2006 WO 03/ 015712 "PCT/ US02/ 26573 Noncoval ent

conpl ERAs8IF12H3HR5) a ampeigationef mingrwith gpP6 o1 it oasndated Gemaparticular be used for
the t | n_ . -0ed in PCT
oub | SR ko ol e 28 08l p PRRGF R bub B BEERERNGEIRED )1 " Gt
Mar ¢ htudirs. I8datiop dnGchaPatarizttida! gerfss @xOdihg @pPemd pd4/BAyevedded 1998, and U. S.
Pat ent. Na. 837, 251 issued Noyenber 17, 1998, spectivel ach of which
o | neaPBSHR Paelng YLy R, SRR 1t 4n0% SRS nicpdiy BT on and
endoplasmic reticular and cytosolic counterparts of the same heat shock proteins (Srivastava
et al., 1988, Inmunogenetics 28:205-207; Srivastava et al., 1991, Curr. Top. Microbiol.
) Immunol. 167:109-123). Further, 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 immmmogenic activity (Udono and Srivastava, 1993, J. Exp.
Med. 178:1391-1396). These observations suggested that the heat shock proteins are not
immunogenic per se, but form noncovalent complexes with antigenic peptides, and the
complexes can elicit specific immunity to the antigenic peptides (Srivastava, 1993, Adv.
Cancer Res. 62:153—177; Udono et al., 1994, J. Immunol., 152:5398-5403; Suto et al., 1995,
Science 269:1585-1588). '



purification of HSP-peptide conpl exes has been described, for exa Ie from
pat hogen-infected cells, and used for the treatnent andZBF@WEWW

i nfection caused by the pathogen, such as viruses, and ot her |ntraceIIuIar
pat hogens, including bacteria, protozoa, fungi and parapifgsksss, for
exanpl e, PYFBUSTI¥Pcati on MD 95/ 24923, dated September 21, 1995).

| mmunogeni c_stress ro IRecRAHRPaEETr by in
vitro conpl &9 P?Pg?{a](?’r’l@fnlp §§3 &i d1%eﬁgﬁgng§?%§eﬁ%|ﬁgcag§3??de% and the uses of

such copPr&st b pretitibd fthieninddiade bres desotibadrin BET publiseiosn¥O i nf ecti ous

di seases has been descrlbed in. P 1.C ed March 20,

1997 (96/1841 RartedAprblL, 69%zendsWE 5]%@@8{1 %%&PWZI%% %@%O?ateﬂg\fg use of

stress t S g3 zsalgggedaﬂwegfaer lﬁr é%ntl ng cells
isp 1‘jbuse IMQ@%pWTB&@@?% Ph&f NoCsI§I 1S i

in vit tive | mrunot herapy is descrlb 1 Qllcatlon
WO 97/ ¥efRaivetiataH obhich isdforieadt l(}sre@r@pwr@sﬁspa?@ iso % 270

I ssued Novenber ﬂﬁ, g@ﬁf&g&dobul I ns
are nervefisatiop °§H§P&CB‘F%)°§WB]§F?SMF 7 dps W%%%{@t ed proteins
whi ch ageﬁf aﬁ@{{&ﬁ'f&&ﬁe ﬁ@meé;@mremmmmam@aaus@nbsam r@BogeEhEchan pl asma

protein al'pha 2-macrogl obulin (a2 720 k tein
pri mar i Visns¢snandether m@ﬁ@@@fﬁ%%gepﬁm%ﬁ%%aﬁtﬁ%a’ BPZOZ‘%%%H ?# i %tigws'a('?%e?y f1uid
pr ot ei 5003, daRdiSepeabe 2Qu99ahdmﬁwmgemclsggss Lab.
o st nf%?%{a?&%f?@q Mb?%hgﬂjfﬁ%s. 7ed as a %reecu %%\%g 474 4 M no acid

resi duq&oteiﬂmt@errannpﬂ@ieamﬁmé?ep@ﬁal?@lhtﬁwp%?é“ @hCce that is

cl eaved to.yiel & ;ﬁteﬁlldium (d6dn et
gbn 19855 hgﬁaﬁ% S%ng%rcﬂ:&gmgg gﬂﬂ'SZ 2282- 2282* ea2|\/| r r’rf% uously
hi/nds tEfdéﬁ&isﬂhé%ﬁseaﬂﬁkua&pddsdﬁﬁdml’(ﬁl‘pulﬂicmqym-’()l%/lﬂm%éatéfbwcg‘2§ 9 ghal ns in

a coval ent manng 994 bteinbatipend1- 307) and
t ar get s(U- F%ﬁflf@océp?%ﬂﬁﬁﬁsﬂ%m m&mre“é‘gﬁ%ﬁ‘}m Zmln u and Pizzo,
1993 Jcon IR Br- séés%zﬁi%)anugealpmbmgg@éusaﬁ Mﬁodoﬁdselme@mm@c@pmﬁthﬁfépmdu at ed

y the car oxy-term nal portion of a WO
03' 11574@cﬂ®ﬂ|@8@§/@b@?9%‘6’0a?1/ 1@%@@@%*@41%13 aff%?%ﬁ%gﬁ?em dues
have be t al., 1996, . Biol. Chem
271: 129 %85%5(2%1{65%%% lléq ?1%)Wn for inhibi t| ng protease activity, a2M
"~ binds to a var|1ety of proteases through nultiple binding sites (see, e.g.,
Hal | et al. 81,@%@&;&%. Common. 100(1):8-16). Protease
i nteragti on #Pth ex structural rearrangenent called
transf or mat i @Rs o WhcfRlobslisk A eshet ofalpratein bepmuamdy off stmptprallpeciatehi ¢ region

| g];n? f,?”ngic&;;%;ﬂéh aﬁégrggg%}ggab O S mpondRPES] Catla b8! BRShEh piki

protein alpha-2-macroglobulin (@2M)isa 720 kDa homotetrameric protein primarily known as

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

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

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

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




required for receptor binding, allow ng the a2M protei nase c;borrpl ﬁx o bind

to the a2MR. Met hyl aniine can induce sinilar conformati dhEereassd®s and

cl eavage as that induced by proteinases. The uncl eaved form of a2M which

i's not reocwghpeetizby the receptor, is often referred tg as the "slow' form

(s-a2M. The cleaved formis referred to as the "fast" FGIFE5732M)

(revi evgds 9oL IHEBS <8 344: . Sei . . 437:.291-307) ecent |y,
Lo 4R Ry et B beeFMenigd e 20 198

it has also been shown t e a can 6,
hsp90, hSipkEhemnd/icR9%0812812i n (Basu et al., 2001, |mmunity 14(3):303-13).

St udi es hav te |- ition to.i.ts nrqQtejnase-jnhibitory functions,

a2M when ?gﬁrrpi Qxe@g’{igc";‘%’ﬁj?g%%&" e%%ﬁcaﬂﬁa?@g%%t%ﬁngrﬁpf%ﬁqsi ty to be

t aken (hrohgh rawitiplg bindreesitentstaig ., BEll bal S1581, BiochE TR RSs. esented to

T cell I%Qilhqgggps invitro by up to two orders of magnitude u and -

Pi zzo, 5-1pk FTotpaRg dueraction withs?M mgeniis ine ¢orepleestictue! keapangembrtrealiédon

( Gsada tehsfeimatiod; Yhich iB\ j . . m- un. . 26:-31). Further
B e A e TR AT

evidence suggests that conplexing antigen w nti body
pr oduc PrYFnasy beconge "toappedbydiibdstersi The cenfarmaliGsa diangé exposes k@38 Bi ochem

Bi ophy - D0 elicits an in vivo ti body responses in
exper | ?r%qr?tggfﬁ_’?%%l ts u(l%ﬁ% aﬁ%@ﬁ? a%lg@i?te??sefmhﬁlt? gﬁé? the@2MR545) and i ce
(M t subletislamine caninds siBiilac traformBionpldhsngeRam c169 thal Sdackd 2§~ 1331) .
azM ant,igen yde canpl ex ave, al so been shown to induce a cytotoxic
T cell E’# es po%sé g%?ﬁﬁ?}FVSSFC@%T?gEﬁ&e‘?m&h 1s notxgepenized by theersptor, isadten698- 49720) .
3. SUMMRECE asTHE: S OWERE QoTME The BRI il 80100 1A HIPARS 5Tt hods For

p ea

prepari onpl exes_of antigenlc roteins an epti des and shock
‘pDot ei Prg’?‘?-é?‘)'e‘ﬁdbéﬂ%%f 2l 984, o8 iAgad, SEIMF3T:22it304).eRecumBf ftthad M50 t he
pr evenhien BhAnnhi t mE eSS, ang,J nect i j.sease. 20 February 2006
In a first aspect of t é’al??]l\l/lg?]otl on; gjtC %Sr%’fggélsﬁg(gz‘?ﬁgdaécﬁlﬁtﬁﬂl&l@wbrepari ng
conpl e®ed. FAipmireinity IMEABOThBCck proteins conpl exed to antigenic proteins,
sai d et ho LSkhg. t.he .stepn. of conpl exi ng, a. popul ati on _of antigenic
prot ei ns ngftﬁcgggj{a@ ek t?%tlm ddfion s i%Pr}_FthBSﬁé‘DB‘P“W@cHPWSf eMdnvheReat  shock
pr ot ei exgnpilexed kd antigenshemenhancdie RAREAALHIRE 19be %Réd&?&!&ﬁgéngj’r@deﬁ'ﬁp( a) is

n

pr epar e(ill wi t hout aving selectjvely rendbved or retadine y particul ar
pr ot ei SFHCE]@‘E)H"“&FBP Aipresentedstn Tpel} hybridopas i wite By nmtedwe biderseifipr | ses  at
| east 5%l afdl biz86 804 REO LS t ast ifferent norofeins of
the viral par(ﬁl_lgl es. In a second &g's%lg?:gtzigflh?%%d?cﬁag??ﬂi%?ﬁﬂﬁoé‘r 53 provi ded
a net hgd-dP8priRipdemnBiopbrpRex Commungp46:26-51). Feshershidetcepigaeas that conpl exed to
o SRR b i b TR oSRBR) prRRoh B RSB SR b6 "9

. (Osada et al., 1988, Biochem. Biophys. Res. Commun. 150:883), elicits an in vivo antibody

responses in experimental rabbits (Chu ef af., 1994, J. Immunol. 152:1538-1545) and mice

: ) {Mitsuda et al., 1993, Biochem. Bidphys. Res. Commun. 101:1326-1331). o2M-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 th: prevention and treatment of cancer and infectious disease.




antigeni c peptides to one or nore different heat shock proteins in vitro,
wherein the popul ation of antigenic peptides contains a20Feguarygg06
different peptides and is produced by a nmethod conprising subjecting a
protein preparation to (i) digestion wth nore than one protease or (ii)
- cl eavage by one or NOr g Rt SpEteRtlicGnvention dbere i9/#6¥i a@ﬁasald proteln

, 0
D rar par t1cl ob, Reof St BObLE ﬁ%é&ﬁfﬁ%ﬁ?mﬁé?@nﬂe%[ e
retai ned any palﬁ{lﬁlmca?ml]@méis@ldﬂ#%é@PW&%MPfW@%garPPP‘g'éﬁlﬁlhOfceI s,
Isal dt cggl/ul ?rt hfaﬁ bl otetﬁ.g déﬁdreﬂ ﬁfdﬂaairalqﬁmdwslts%ne &Fﬁoﬁc@ﬁ&@?ﬂﬁaﬁﬂﬁcﬂt ;

eas % 0 e differen rQ 0 en eins., o0
sai d antigeni c PEFLS ms‘a‘if%"éﬁr rPQPP%E 8#?“%38'?“’85%?%“% %ﬁp ﬁ%ﬂ'ﬁ%}ﬂéos}‘t
respectivel y. | haeing bélectivelypemovedforirkteinkd emyparticulartpinatein or pephide\prersat in
met hod of pr epaEAlHQ]tﬁlj:E?}tc‘?é%e& Z%Ihﬁﬁéégahg%ft @‘%Qﬁlcfihe%ﬁ&%h {\SroRinsr 4t least

ex ni sal

macr ogl obul i n conpl ant C pepti nmet hod “conpri sing the
step of conpl ex diffeaentpmieing oihe Bralamticksni ¢ peptides to one or more

di fferent heat shock proteins or a-2-macroglobulin in vitro, wherein the
popul ati on of antigenic peptides contains at |east 50 different peptides
and is produced by a nethod conprising exposing a protein preparation to
- ATP, guani di um hydroch| oride, and/or acidic condjtion wherein said
protein preparation (alt3sscondnspest phthejayention, dhere spreddsdia cells, or a

-cel lular. fraCthﬁnétﬁlﬁfﬁere;ﬁﬁhgﬁé eimastﬁﬂngmgrhemhmmmsmgmlexe&tmsol

fraction, cell i on, nbr ane, f r.ac

fraction and a SQIFBW%&%&IQ&? ?‘E“é"aﬂw ?g%gé‘fo?:g) I crf 3 ]glﬁ%no?
i s prepared wi tdntigenihpeptidgs ®eineor moré ghffer@mbeeédh@kpr@@laﬁ ne*aﬁan\yhgamtth%ul ar

protein or penthelifheaiigkh f:?ﬂ!tfhe!éb&ﬁbn?ﬁﬂ%és?'j@arﬂ‘eréﬁg%tﬁféﬁhﬂ&ﬁ' c cells,

or said cellul conprises at least 5

d| ffer ent
proteins or at P@Q%‘icdbﬁad‘?ﬂ‘@r@mpr’é%tsé‘ jeetinga Qe RIFRFTRRT @éﬁ %5 ai d
cel lul arf fL athﬂlilmo@éthSﬁlbﬂeptbfeaéedrE(ﬁ) cle:h?gebﬁoé’@orﬁﬁmf mnmzmﬂadmemodsol urth
aspect of the inventi there is a onpl exes
conpri si ng heat" g rp5?t81ian§ep§Fat§’§?V)r}ﬁ§P gg%ﬁ}ggd% g@gﬁlﬁ- 0 gnt i geni c
proteins, said ﬂmmﬁarwﬁpartslen,g(bwmrmdr@t@utpammqlpopwelymw@m nvitro
wi th one or l%taﬂiédfaﬁxgﬁhcﬂ%gﬁm@ﬂi) fiad t 81 saftt 58@6 cems, ehgbélmtdrn t he

presence of a cross-li Ing - a %%thtge niﬁl ni in
ﬂ@%le oc

- ent. u diti Onlzgstgﬁ
the protein prditian,ossad WE“‘H?&%‘FI%@‘?@F%BHWF%

proteins or a Zromirtseg belbssk 50ifRkan pidieitihor salddstipemiptelasad belhlérfaction,

prepared from

or said viral particles, respectively.

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




antlgenlc cells, a cellular fractlon t hereof, or viral particles, wthout
havi ng selectlvely renoved or retained any partlcular p2Qf?hﬂ¥“Mﬂ09%ptide
present in said antigenic cells, said cellular fraction, or said viral
particles, and (b) conprises at Ieast 50% of the different proteins or at
least 50 different proteins of said antigenic cells, said cellular
fraction, or said viral particles respectively. In a fifth aspect of ‘the

i nvention, there is provided a nethod of preparing conpl exes conprising

a- 2- nacroglobulln conpl.e enlc eptides, said method conprising
the step of conplexin E‘H’Sﬁ}@al? m‘@ﬂ ?‘bg}?ﬁ‘c‘sﬁ fdeda@s to a

2- macr ogl obul i n i Frethog o Pwmmgéiompﬂwmmmghmtsim protgmmioro-Zeept i des

contai ns at | eastachdplsbulih es@plex@b@tantiBeniepdtdiss, RiPHeMSE c@ﬁﬁgﬁs Btk ting a
Tore oy o easos B é@%f%a%@?%ﬁbﬁs i Ghors Sifereht et Shpk aroteins gy q?fﬁﬁs‘“

wherein said plsicel hghepaﬁhapresmc(sa)falcmsﬁ-ﬂmhmgagengmdeccmﬁiﬂlms saclctat ul ar
fraction ther eOi)rot&ﬁs Mith tﬁ@ﬁ&g&h&éﬂ Qhecrh?ajg;&ggr ﬁ&e&%t Mdjﬁ?a@gi/dcﬂg

sel ectively rermv%d or retaine art| roteln or esent
in said antigenPP ‘E}Bﬁ?rs“' E “F‘Hsl‘é{ F@%P@Wmmﬁmdahismmr | es,
and (c) conpri se@%clcekhc@ﬂ’mﬁaoﬁbﬂﬂiﬂré&f&ir&m @ ﬂ@th@ﬁt}ﬁﬁudgeas'f 50

different prote sai fract.ion, or said
viral particl e@%@ég?@*@wﬁ%ﬁ&%ﬁé@a@?&ﬁcﬂg ?m(?f' P‘fﬂ@re.l’ﬁ%ﬂwéﬂd there
i's provided a netigsaicselisypaich mlluigﬁwhpm @t 6%d yoalgritictispanda(bP compriseg hidbast | n
conpl exed 0 a50%@e Hediiraitpréigins SPhdedtP5O Ak f@b&&g&gs&%ﬂm&ﬁ e &ils,

conpl exing a p $ i eﬁfb‘Pn of . %‘glfﬂi pro el ns rom antigeni ¢ cells
or viral partic e ‘if&? Pﬁmccﬁr‘?ﬁp?cr“@eYV\Mer ein the popul ati on
of antigenic proteins (a) i s prepared wi thout having selectively renoved

or retalned any partlcular protein or peptide present in said antigenic
cells, a cellular fradfiadHtbraspecsof theamvestionl there lprpadediac| es, and (b)

corrpri ses at’ -le o:d(bf;) |.fferent
proteins of sai d%gértlltll gen) P%’aﬁﬁéfﬁﬁsglgsa%gﬁgg BET&F ]I%I léln’f&ﬁﬁplg’? vi ral
particles, r es FRIEFRiE Peptidss, syighngethagt 1@?@3%%%%@?0? gmtmmpfaws
An enbodi ment, amtigernit papﬁd&ammfbgﬁbmwamon@h&emh@ sﬁi‘onld?laﬁu

R e e W L
ant i genic cell §0mpmmg&ubjpcmuglaq1reismtpreparauon to (1) digestion with one or more

proteases or (ii) cleavage by one or more non-enzymatic methods, wherein said

protein preparation (a) is from antigenic cells, a cellular fraction thereof, or viral

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

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

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

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

particles, respectively.

In a sixth aspect of the invention, there is provided a
method of preparing complexes comprising a-2-macroglobulin complexed to
antigenic proteins, said method comprising the step of complexing a population of
antigenic proteins derived from antigenic cells or viral particles to a-2-macroglobulin
in vitro, wherein the population of antigenic proteins (a) is prepared without having
selectively removed or retained any particular protein or peptide present in said
antigenic cells, a cellular fraction thereof, or said viral particles, and (b) compris&s'at
least 50% of the different proteins or at least 50 different proteins of said antigenic
cells, said cellular fraction, or said viral particles, respectively.
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one or nore different heat shock proteins in vitro, wherein the popul ation
conprises at |east 50% of the different proteins or at P@Eeumy 2806 f er ent
pr ot ei ns WOBYOKWFE: present in the antigenic cells or viraPFCHARFEFTs, or
present in a cellular fraction of the antigenic cells. In another

enbodi nent, Arhenbodistehpohay propidé smethodbefirspaiingromplexgs obHEPsANr epar ati on in

vitro with one or nore different heat shock protejns upder idi ti ons such
t hat apopuliins antigenkeprpteisef gniigaiasdls i%wrﬂrpéﬂ%%&i&se‘&eﬁ‘«?ﬁt”ﬁ@%%e at shock
protei ns, Yet another | e : | QORL BXES of ORElIPastiohd thISPs and
a poﬁﬁ@ﬂ?%%?ofﬁ’lt’l?t X eoﬁig%ﬁ)%eé]ﬁr?%ées_ 0 e"%%‘?#g‘g‘%ng"%g{’ e or vi’raltjl {)art i cles,
Wher &nB of Bﬁ)é@ itk he shéck prbleligan vitrg) wbicietiethe pspdetian coroprisey ableat SA%
conprising digesting a protein preparation of anti enb’%‘ cel | St o c-0§l | ul ar

f r actafdie dififerenbprotsims oxiat kast) differeat pigteins tbattqﬁ%Pfeaeﬂg SgH 3%I Urality

~of different proteases_s rately. -at ] | R dEmespiHedes

can P%“é‘ct?érfg PLEER B @ Ggﬂlﬁﬁ]éﬁﬁ% ngk#%ﬁ@@%%%ﬁ%éﬁ fﬁﬁaﬂﬁ)r otein
pr ep%@ﬁbcﬁ?@oﬁg '%@ch:&ﬁéﬁn@r_ 1REhiotein prepatakivh af vilroarith e drivowdifferentrheat r al
particles to "} . guani di um hydr ochl oride, and/or acidic condi EI'O g .

© suf f ishbeinproteinsundeeconditidng endtcthpteproteinssn theanpisHoprepL I LLED %“"i WHE in
the protein preparation. The antigenic peptides generated- by either or
bothh?é"tﬁb@ﬁ%l"é’rt@n%onpl exed to one or nore different HSPs in vitro. Yet
anot her en@&%ﬁé}tembme@r&yipgﬁﬁem leg cafiprising B8PS agl aconpl exes of a2M and

~ a popul ation of antigenic protei ns of antigenic cells. ,T&iﬁs r’rﬁa{;od# nvol ves
@rrpl;@phlagonaf adizehiatpeptidesfof antigapimeal]s or viralipagticlesy whew RGPCRIERERA ¢ cel IS

viral particles to a2N.in vitro, _wherein, t ' i ses at
| eastantgenip peptiles iy gepe tbyﬁrIBf’%ngoﬁpn%{lb P%S%@%f%gg%ﬁfggégﬁeﬂgf ot ei ns .
that Rfigedk SR cbluhd1FcRB HAE oSl PufibloY witdlithérd protess ovs phriteat in
0 S.

cel Iura ractron e antigenic ce n anot her enbodi nent,  the

et hogffeeapprosases-sepumatalyt iTig popelafionofintigeyic pppiides canalsa by iEeRgagi PR 2a0M

under conditions such that proteins jnt e.grotei r ' £
conplastbed comprisng mosalﬂ&meﬁe%maﬂ’ﬁ‘i‘r%??wﬁa?%? (i g%%%ﬁ%’%@?ﬁ%%r i si ng

a2M and.a.popul ati @pp0 U S b d8a/0P heiafdidofl@ifioss sefficientto eluteal

par t.i?,rlvé]?}g?lﬁgire&{on ?}Elbéuﬁgi%‘?lg% ?gfr?cgﬁ)ﬁh%%ﬁﬁlgg%?gﬁpdggﬁ des is generated by a
met hoghisenie e i fdOEStdinGoraiplened mesenpinsthaprmtéin preparationa Thp gaHEMICe| | s, a
cellular fraction thereof, or viral parti I%E, Wth ei te;grﬁm fRpEgse or a
pl ur'@@ﬁﬂemmmt@@m@ﬂwr@@mmmﬁﬂ 1peR9 PIFIHEE 73 Ui 1 er ent
proteases separately. The popul ation of antigenic.peptides can also be
gener‘&F@d by a nmethod conprising exposing a protein preparation of
anti.geni ¢ c@lil,gomd ek inal/ pRFide @ eitide bESEparing complexes of

o2M and a pdpuiation of antigenic proteins of antigenic cells. This method involves pomplexing

D a population of antigenic proteins derived from antigenic cells or viral particles to 02M in vitro,
wherein the population comprises at least 50% of the different proteins or at least 100 different
‘proteins that are present in the antigenic cells or virai particles, or present in a cellular fraction of
the antigenic cells. In another embodiment, the method comprises confacting the protein
preparation in ‘viu'o with a2M under conditions such that proteins in the protein prepgration are
corﬁplexed to a2M. |

. Y_ct another embodiment, may provide complexes comprising a2M anda .

population of antigenic peptides of antigenic cells or viral particles, wherein the population of
antigenic péptides is generated by a method comprising digesting a protein preparation of

o antigenid cells, a cellular ﬁac_ﬁon thereof, or viral particles, with either a protease or a plurality of -
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or viral particles, with ATP, guanidi um hydrochl oride, and/or acidjc

condi tions. The antigenic peptides generated by either 29 Fabsrapy 3hods are
conplexed to a2Min vitro. In various enbodi nents, the antigenic cells can
be cancerweaklegs70r cells infected with a pathogen or infectious agent,
and preferably human cells. The antigenic cells can al SEYSETE of a
pat ho Lnfectious agent, or .varjants . thereof. The protein preparation
of t neXBerpt pholeasts separitel The dophlario el fiesic perider e algp bt emeteddiRy

menbr anehaompeising exiosing s prowin PRpR koA TaflideicARfls, a CRRLAASE oG
proteins. .The. ro‘%iﬁ% nzgrepar_at on may be a crude, unfractionated cell

| ysat é).rv"?lr?aﬁlcgeﬁ’e T %@Wcmﬁﬁd%ﬁw@ﬁ a¢idi eopditians. (b apigenise made by
l'ySi Ngepiites deHek BN dyeithb o Soth nfcAiTAY b ﬁﬁfa&e&jﬁ%i\/fmm.non’ protei naceous
materials, and optionally purifying the proteins, by “nethods known in the
art. |In cefnariousembndiments the antigenjorcolieian bercemer edls,on célizSnatd Witk n

subj e Q0 et hod, of. pr tion that selectively renmoyves _or retains
one o%taﬁn@%eteﬂ oﬁgnr ol 25et H“dﬁ%@ﬁ%ﬁ"&%ﬁ? ﬁ"égohﬁﬁ patgeRe seliscan alse hecellaef geni ¢
cel | s.a pathoge dranfectidib i B asiantt fredf, Oh1R ﬂ?oﬂ@fn%ﬁﬁfa?a}i&?ﬂfﬁ@ aﬂdggnié Rliisgeni c

cells, a cellular fraction thereof, or viral "particles can be digested by
a var P\ PORgpTiSs Qilicyteselic mofeins.pabpmembrare-darivied prpteins, onthogipestasolisimdphy | ococcal
- PPt Shfbrincldtisd HORKE. P RO GAGRralE) maf BY TRl REkdLioRERPLA 1, @I NEPST N

G thernolysin, elastase, and papain, unéer condi't 1 ons surtapl & ror .

enzynit  8pepidis embediment the projgie prepahtianiren bt grade bylysivatheletigenivicetls,ed by t aki ng

a sanplfo | | | njgues far determ ning.the |ength of
Egpt i des. | e?%%ﬁggg Frg%g%b % Irﬂle:&‘3 | g’eAs“t iR O%a?lgBm?itgmggfﬂerRrg 1530t under
‘eondi methreds kuoyin in izt art, He cerabudntbod imgnespibl pkdtein phdparatgi had@st b ch conpri ses
anti geni.c epti de have an ayerage size of fromabout 7 am ng acid -

r esi dg%%éecttegqggﬂﬁetied %ﬁ%‘%‘a&eﬁ* at selectiyrlipemopes qrdetging e st pariculas gener at e
f rom prawio fethpstBagratinom i dohigasdéengopul ati ons of  peptides by digesting
aliquots of the protein preparation with different proteases. The peptides
resul ti ng PriGHPFEbedimerts.dh prateyauensmatiog obthe coligsisedlls o tdiuder daeisne xi ng t o
HSP othepedllor BRiIQhficles ORlcitieidd biPg vRRRH Akl LAes LR conprises
antigenic Sépt [ g@?ct (o} H_Slg%gére aZF\’l?givt m@&%tg&ggé?@ggﬁgﬂﬁg%g%ﬁ vate or
separ Hyesin, ¥taphylocesen peptideseli(#so lowpnlaa pioteasoV8)) elpimatigpsin,pepkin, epthémial | y

puri f | ation_of peptides. L[.p certain_enbodinents, the protein
pr-epa?&E | onﬁg%?!%teﬁa%tasaeh%n%d?ﬁ?@ YOEr g ‘ﬁ"l%?émt%%l%fﬂf FIPENOIFCtORe 188 , or viral
parti ettest ofithe digesd@Ciat te ibhitoralinNaEh e sdnkp1p RASRERY B (AT Rhowguani di um
hydrogehbé)lri de, and/or glclzi dic conditions such that antigenic peptides can be
el ut etFHREYES &Fr detyamiginghedengthaf Reptidrs 6 ltivmrgforablq thesitha digestire Semisicavied

i ni ti ghtlinder EBAIAGHSSHE the RGBS b f?é% k Svhi L5 peptides
that are endogenoussl y associ ate v(\’ngt h (IﬁiI%oP é}%&%ﬁlgﬂ%&?@%ﬁ?ﬁ%ﬁgﬁ I

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

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

In certain embodiments, the protein preparation of the antigenic cells, a celtular fraction
- thereof, or viral parﬁcles are contacted with adenosine triphosphate (ATP), guanidium
hydrochloride, and/or acidie conditions such that antigenic peptides can be eluted without the




In a seventh aspect of the invention, there is provided a conposition
conpri sing an i mmunogeni ¢ anount of the conpl exes prepar 28Fgyrai@0fet hod as
defined in the first, second, third, fourth, fifth or sixth aspect. In an

ei ght h aspect :of. jdwvention.. thereyis provided,a Qsi.tion conprising
an i rrrrunogerhef%(i:E)c’alﬁsél_tﬁ]tﬁtbi fmmLeX oﬁﬁ@%é@é g%eg%cé’(fp ‘%/esteﬁlge%ﬁh%d_ as defined
in the fourhéthed conhprish pgfidesthat ardénddSnously bésBahied O/itBHIPsHEMHOY a type of
cancer, wherein said ;ljopul ati.on of antigenic proteins was derived from

()

antigeni-c bl and Banolegalss.cel |s of said type of cancer. In a ninth aspect
of the invention, there.is prepared a.copposition .conprising an

i nmunogeni ¢ arrpun]fl ang. Hlease%ﬁ%f)@?(&/eq}oélp @dswvﬁﬁ%éﬁﬁ%‘%@m&s defined in

t he second, cobdprikiflg & infofnbFentsadRfihs of iR cobiPRxésPrépaRa by i nRfhodagvent i ng a type
of cancer, wherein said popul ation of antigenic peptides was derived from

ant i geni ¢ - cdefined infhe firsty secend) third Jourdw fith pygigthespeetancer. In a tenth aspect of
the invention, there is rovig&egtﬁ cov%gtci)si i on. conprj si n]gl anﬁi nmunogeni ¢
anount of the cor &% _ 358 & ?/“f _CWE edlsa%m“_ e _p?%otnhe_first
aspect, fofwﬁﬁﬁsihgaﬁﬁlﬁﬁhﬁdggm@%r_nﬁﬁﬁ}tﬁ'ﬂ&é Anplexty pepREd bR GhdiRidsas di sease,
wherein said po ation of antigenic protéins was derived fromviral

d u
particles td@ﬁtle(gmpﬂle§@r63noraﬂixﬂlgm fotewserinitrealintg @f praventig@e attygeneft causes
said type of inf.ectious disease. In an eleventh asp of the.invention,
There 15 prourhoeEe SHE IR of atisiedRES ' ARTOGEVE CBMBisnt of the
conpl exes REBPRLESe BMIslrSai hafcager defined in the fourth aspect, for use
intreating or preventing a type of infectious disease, wherein said

protei n preparati bnawisthcaspéos ed the dameninan, ghere ds peadphred ar compasitionparti cl es
t hat express_an .antigenic determ na of an agent t@‘ﬂﬁt causes, said type of
i nf ecti ous GIPYEHLE ™M 3“‘%%?%%?3 CogFPIgXgE PEeRAred PY thy m % is provided

a conposi t'déﬂned?ﬁrﬂ?ééq‘ébﬁlﬂﬂﬁ:'&dr@%%ﬂ%ﬂ'f&@%aﬁﬁéofﬁ%v&ﬂﬂ?b%? prepar ed
by the method as defined in the sixth aspect, fof use in treating or
“preventing ol ¢apper, ovheianf egtli popslatidh sf amkigenib greplides swasd dpdyd| fivmon  of
antigenic prateins s deriyved. from 7 .20 February 2006 antigenic cells or
viral part3gdug ‘Ff'?];l]\té\%@iﬁﬂ seid BYRegEfMCeet er mi nant of an agent t hat

Thventi on, thete g (R Sk e AAAATE et Brovtlel keGpdudizpect of Lhe
' - comprising an immunogenic amount of the complexes prepared by the method as
defined in the first aspect, for use in treating or preventing a type of infectious
disease, wherein said population of antigenic proteins was derived from viral
particles that express an antigenic determinant of an agent that causes said type
of infectious disease.
In an eleventh aspect of the invention, there is provided a composition
comprising an immunogenic amount of the complexes prepared by the method as
defined in the fourth aspect, for use in treating or preventing a type of infectious
~ disease, wherein said protein preparation was derived from antigenic cells or
_viral particles that express an antigenic determinant of an agent that causes said
type of infectious disease.
| - In a twelfth aspect of the invention, there is provided a composition
comprising an immunogenic amount of the complexes prepared by the method as

defined in the sixth aspect, for use in treating or preventing a type of infectious

disease, wherein said population of antigenic proteins was derived from




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

antigenic peptid - derived fromantigenic.cells.or viral particles

t hat expr es%lgg?\mg;éﬁﬂlé%gmr% paglec egrﬂﬁ%t AT SSoaP%ﬁﬁg%%%tte%atm 8%1&1?5 es said type of
i-nf ectious @bﬁﬁﬁg@ausbgsﬁdf@@bfmibuga&%_ of the invention, there is

provi ded a conposition conprising an i nunogeni c anount of the conpl exes
prepared by the ra@etlbgeendsaspedtiofide inventione tifererig proysisd e compesitianse i n i nduci ng

an i mmune re nse_in a subject i,nst _a,second vi,r apti.cl e, wherein
sai d second™ \3’ %r% lﬁg%'Wﬁoegen%@@g)g&ea“tm}p?gﬁprg??éedalm%agﬁf d&%pern‘i.nant
comon to tdefinyd Idhe R6id, iRl 'R aspbut Ibr SRiifl treARiglod bie@Bntifg 22Nt | geni ¢
proteins was derived. In a fifteenth aspect of the invention, there is
provi ded a wpawigniection discesepwhereingadpopnlationoefamtigerapprptideofas he conpl exes
prepared by, t.he t hod as efined in the fourth aspect, for use in

i nduci ng andep%ﬁgmragg%e _Cs%e Fﬁrgragﬁﬁ?@%f%laéa’ﬁrﬁgtan&&%nd antigenic cell
or viral pafetdriint o0 ragknt 1% cslsELERNEpaot n8RAGS dikddd or viral particle
expresses- at | east one antigenic determnant conmon to the antigenic cell
or viral particl dngdeirteghth@spestoitheinyemtion, therspapravideda vempeigionved. I n a

si xteenth aspect. of the invention, there i rovided. a.co sjtion
conpr 1 si ng SERRRE AR TR PRIEERE ARV R ColpRe RS TS bRLFIREN « he met hod as
defined in ghigfigddih hsReEbect] BF uktS8 ihdhclngdMGnfiing feshiReRgar €SPONSE in a
subj ect = against a second antigenic cell or viral particle, wherein said
- second ant isybjettomgainet 4 seopndwirehparfigles Whdreinssidsesnd yiraltpartécdst one anti genic

et o I NS SRTITR, 0 A B A50SS5t LB Bl 0L 551

the i-nventigfeh §ae @daﬁoﬂb?%it%@ﬁc%r&&ﬁ?ﬂﬁé dd-REd. conprising an I nmunogenic
anount of the conpl éxes prepared by the nethod as defined in the second,
third or fifth adpatificenthespectofthie mventivodhergis providedaerenposisippnse in a subj ect
agai nst a second antigenic cell or vyiral Iélgfarti cle eyein id second

ob ¢

, S
anti geni ¢ ¢8MPIYPE i} PIRUNOSENE angunt ok the complexes reparad e'a'ﬁil’f’géﬁi c
det er m nant 0A; j ' I i ral particle
from whi ch dggﬁ%‘ﬁggg)ﬁ?%%ﬂ? %%Q%Tﬁganti éﬁe%c%ggg%%gg&b sngﬁglral S%)chw I n various
- enbodi nment sigaidepeacind gniogenidyell we vvind art b wheremoaiol sesoridreatigemdpul at i on of

antigenic peﬁtide tg HSP or a2|\{| the reactiogn can result in the
_ cell or viral particle expresses at least one antigenic determinant common to the

antigenic cell or viral particle from which said protein preparation was derived.
In a sixteenth aspect of the invention, there is provided a composition
comprising an immunogenic amount of the complexes prepared by the method as
- defined in the sixth aspect, for use in inducing an immune response in a subject
against a second antigenic cell or viral particle, wherein said second antigenic
cell or viral particle expresses at least one antigenic determinant common to the
~ antigenic cell or viral particle from which said population of antigenic proteins
was derived.

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

antigenic cell or viral particle expresses at least one antigenic determinant
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antigeni c peptides conplexed to HSP or a2M by either a coval ent bond or
non- coval ent bond. Heat shock proteins that are contenp?&Feuudy2006
conpl exing include but not limted to HSP 60, HSP70, HSP 90, gp96,
calreticulin

: 7 . Bi.P . i nodi.sul fi. [ PDI ), HSP110,
and gr p170_m%%grﬁo%§%§5§%c ):ﬂlu?{gvﬁfgfa%ﬁrﬂ%? gﬁéﬂﬁaﬁﬁ 19%5@5&? d. 2I'he

conpl exes aintik& pepidenvasgriivéd. peptides can be further purified before
their use in or as a therapeutic or prophél actic conposition. Such

conposi tions may Inypigvs embodimentsedependingd; ethod et 40 eamplex the ng HSP and/ or
a2M antigenic._cell -prot ei re at i and/. or roteases are also

" provi ded. glpr?pglﬁmeq c&sﬁpggemc},pegg%ééé? P@? Ofﬁgﬁi’s';’l?\%‘??f: %cfantg?félité“ provi ded use
of an i MMuuREgeR SepadeWbinpRked 8ISTOSRLRKBSCIMECPEHERnBonl BEndiE hod as

defined in the fourth or sixth aspect, for the manufacture of a nmedicanent
for treati rrgvaent bpadeleaitshogk proteipp thabdre conteraplatedvfos cemplexiag thepdpul at i on of

antigeni c proteins i f ntjgenic. cells at_.are cells of said
type of caﬁ’ﬁg?&we@f@@%gg@é‘@ﬁ%‘é%@ gB?até‘}ée%Pﬁ%HH%R?rﬁlﬁgre i s provided
use of an préve ARGETC Ssof RO [P, HYTE 10008 |of196. PuRRAIRBshyd t he method as
defined in the second, third or fifth aspect, for the manufacture of a

‘medi canent hugan e2¥earé geperlly ppafervednThawpnzplexgp of ISP emhagigeninher ei n sai d

popul ati on of.anti gen ept..des was .derived fromantigenic cells that are
cell's of s & eﬁﬁ%&ﬁ%&@ﬁ?heﬁﬁ%{e?}ﬁ&ﬁﬁ?&%%gmeﬁc he invention, there
'S provi degar B9la6c @pobifibh! AR BAEpRIIME naf furlRE SRR XA IGRAr €d by the
met hod as defined in the first aspect, for the nmanufacturé of a nedi cament
for treati kgtssomprisive HSPragd/ar e3Meantigbnic néllscproinpradpasamss, andber ei n sai d
popul ati on of anti? nic proteins was derived fromviral particles that

expr ess anpéc_?li?qsﬁear‘i SURP Finant of an agent that causes said type of

i nfectious di seail?ané@t@erﬁw@s@&afmh@%eﬁé@ﬁgnmq& fomﬁieaﬁy@d’ftahom there is

np

provi ded use of an i mrunogeni c anount o he C exes prepared by the

met hod as d@fmunegénicrantoust ofdhetdmpexee pteparbdby the enattedisk defineden e a nedi canent
for treati r preventi t of infectious disease, wherein said
popul at i onr%%fr&éﬁlsﬁxgwp@tagg@‘ém‘?ég% a?ﬁ@é’ﬁ‘?’@é@“%%%eri ved from

anti geni ¢ ¢alksidRa tbd & f b ; ool ' [ det er m nant
of an agen? thatI%Caa ses cgl%d t%egﬁ%%@?&r# ect ??ﬁ?%&% sgt.gﬁllgh%g t went y- second
aspect of udbevadrveenantigenictdells thal ®e pel\wif ded typs f odncamn

In a nineteenth aspect of the invention, there is provided use of an

immumogenic amount of the complexes prepared by the method as defined in the
second, third or fifth aspect, for the manufacture of a medicament for treating or
preventing a type of cancer, wherein said population of antigenic peptides was
- derived from antigenic cells that are cells of said type of cancer.
In a twentieth aspect of the invention, there is provided use of an
immunogenic amount of the complexes prepared by the method as defined in the
 first aspect, for the manufactufe_ of a medicament for treating or preventing a type
of infectious disease, wherein said population of antigenic proteins was derived
from viral particles that express an antigenic determinant of an agent that causes
said type of infectious discasc.
| In a twenty-first aspect of the invention, there is provided use of an
immunogenic amount of the complexes prepared by the method as defined in the
sixth aspect, for the manufacture of a medicament for treating or preventing a
type of infectious disease, wherein said population of antigenic proteins was
7b




i mmunogeni ¢ amount of the conpl exes prepared by the nethod as defined in
the fourth aspect, for the manufacture of a nedi canent 2®Febrpas2(9qy or
preventing a type of infectious disease, wherein said protein preparation

was derived,f. -geni | 1.s.0r .viral rticles. that express an
anti genic ddeefjgf%mrhﬂa%%‘hg?% %‘?\enggre‘rr\lfal S?rﬁgf[es @gﬂ% §68§§ri‘ %{ﬁ][g%%lg of infectious
di sease. | ndeferinivit oF dnhigése tias pasks fd theof infeetidus@keadehere i s provided use

of an immunogeni c anount of -the conpl exes prepared by the nethod as
defined in the sléééwth'ﬁ?ﬂOﬂ@Ia&?PthqfﬁEhﬂ‘@ﬁb@bﬂ}emI@Prct‘/lfiédmmﬁaacture of a

nmedi.canent . tr I r reventin t of infecti-ous. di sease,
wher ei n sai p%lf))g%g% %Iﬁ%ungf) ftggf?ng}@ﬁ)}‘eg pg?grﬁfl %{)%2%6%%0({ r‘fegg%ﬁflg%em antigenic
cel | s or vifoadth fpedt) ol 8% nidafacRiPsfRSEeddhmeaanior feming ol ptRemingant of an agent

that causes said type of infectious disease. In a twenty-fourth aspect of
t he i nvent itgpe oftintsetéous slisspsey/Wikeein gaid prftein preparstiomvgedsrivedfromnt of t he

conpl exes prepared th 1 ho s. defined.in.t first.aspect, for the
ot ot ur ARRELEEARb: LA AR thal B B g Rermirab RS RBER 1 cobj ect
agai nst a shaQagkeYkdidlypeartrféditus Jikasei n said second viral particle

expresses at |east one antigenic determ nant common to the viral particle
“from whi ch sai d goptwventy-8rrdespeshef theinventionctherepsproidedieseiofatl. 1 n a

t ty-fift.h a t of t i t. th i i d f
munogent ArEBREEc ol St bRGRNLES prpaSh By i RHR S3ERME T4l ned 1 n
the  fourt heasmide®ird of Bfh hdpectIPKE AthifaBulf ofd MBRlaGRABRE tréadihg bpduci ng an

i mrune response in a subject against a second antigenic cell or viral
particle, winsicaiing a wne of igtectons disasegwhéreinceid/population eflanfigenid cl e expr esses

par il e { HERRR CEAYe T BRBH e ga SRR 1 nn

twent y- si XtatighReskerMinaht\6F anRY &M tHaPlhausdshBldaypSomhoMicis diseae. of an _
i mrunogeni ¢ anount of the conpl exes prepared by the nmethod as defined in

the si xt h aspectin atwenty-frarthaspebtafthe isvention, therdisquonaded sopf amduci ng an

i fMmune response in a subject agginst a second antigeni ell or viral
particle, P%Fm%g?%mgé@gw@ﬂﬁeggwaw@@y ed?é%@‘?‘]?aﬁl °§9f%tlpg}ee expr esses
at | east ongstafidch ftithe himablie Bf b AelicZROG fHSh&idR M mna@gMON to the
antigenic cell or viral particle fromwhich said "popul ation of antigenic

pr ot ei ns - waespdeseiin e dubjéat againsie neopnd eirapattickess pheteinofaid seeoridnimht i on, there is

rovi ded use of an — . . .
Pr.o partlcie expresses at least one antigenic determinant common to the viral particle

from which said population of antigenic proteins was derived.
In a twenty-fifth aspect of the invention, there is provided use of an
immunogenic amount of the complexes prepared by the method as defined in the
. fourth aspect, for the manufacture of a medicament for inducing an immune
response in a subject against a second antigenic cell or viral particle, wherein
said second antigenic cell or viral particle expresses at least one antigenic
* determinant common to the antigenic cell or viral j;)article from which said
protein preparation was derived.

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

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

Tc




i mmunogeni ¢ amount of the conpl exes prepared by the nethod as defined in
the second, third or fifth aspect, for the manufacture 2 Febrmayi288ment for
i nduci ng an i mrune response in a subject against a second antigenic cell
or viral p L cl el . sali: d anti Le cell or.viral particle
expresses Zt{ei%nglas t%)\g%%natﬁﬁl eg%ﬁlg%ﬁgé?qg(r’r rﬁg%zggéci% nWIPSh e anti genic cell
or viral paidpukatien bf @eipsfi¢ ploteialia degped, at i on of antigenic peptides was
derived. In a twenty-eighth aspect of the invention, there is provided a
conposi ti on conprigitwentaseventhasnactef thensuentionf theraid pyevidgtussefiert ng cel I's for

use intr ' L. or ng.dn e of nger rej p_said antigen
presenti ng%“?‘gg- acr%n@éggilltb?%&%ﬂ\%\%gﬁregﬁ?%%g@éh%ﬁ%ﬁaﬁﬁgﬁn@ngﬁe nmet hod as
defined in sebudf tita bhfifilesped! for SR inthnb RIFRIEHBSMEREHNdnS fid thdieRL ahoCk protein

or a-2-macroglobulin conplexed to antigenic proteins, and wherein said
anti geni c; 1pNBMErespoRge iea gubydcleginst vsacemt anggenic callirivirakatticlear e cel |'s of

o ovi ded a VISEREH sl BuRER D B PR N antigen
present i ng sfpdric d@rmitft tdinmbi RAhé AiligehicREIEYOAEa Paidle OBEwRIEh Cancer ,

wherein said antigen presenting cells are sensitized with conplexes
pr epar ed byaidmepriatieroef antigenid paptides wastdegvesh xt h aspect, said conpl exes

conpri sing a-2- rogl obul i n conpl exed. to aptigenic.proteins, and wherein
sai d antigenic %flg‘?ﬂgyﬁ@@a&? 9‘§ ef"r"S’f‘r@é‘h%ﬁﬁP@V@_gfif‘s that are cells
of said tyRempbsiGeEMiprising af cFBitvelaBloinEIRBE enGreseitthd RUSHr N, there is

provided a conposition conprising an effectivé anount of antigen
present i ng 1 &etingfos preyewinga typeedicamagr, ovhergin saidanttigag pmsenyipg celfs cancer ,

wherein said ant.j.gen .presenting cell re nsitized . w th conpl exes

pr epar ed bfr‘?sr%s’hg‘?%% %)glp&gﬁﬂrgaaqeﬁgyﬁ'@rg%ﬁ%dgé}@%&%eggp@ conpl exes
conpri si ng 2§84, s8ib eskpRERLBIBriGRERLE YRRk bR BERLropRBhifles, and  wherein
said antigenic pg&to des were derived fromantigenic ce€lls that are cells of

sai d type obmplenedio antigenie proteing, pnd wheeingsidentigaic proteins weenderived t here is
provi ded a conposit.ion .c risi n effective anmount of antigen
presenting %’gf%gf’lwC?r]]sséhq?g}%tcfﬂisa‘{}%ﬁ@wdﬁ?@@énti ng a type of cancer,
- Wwherein said ant ipggRyd ﬁiﬁ@ltdsﬁ&t%éﬁwgﬁtﬁ,gs %iidﬁﬁﬁge{g 20 February 2006
i int

with conpl exes prepared by the nethod as define e third aspect, said
.conpl exes composisimmnipesing sh eiféctipe ameim obantge? presantiog balls dbri use apnpl exed to

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

d




antigeni c peptides, and wherein said antigenic peptides were derived from
antigenic cells that are cells of said type of cancer. |30 Betrpary200&econd
aspect of the invention, there is provided a conposition conprising an

effective mt_of antige r.esent i | ls. for,use in treating or
preventi ng%ﬁ"a{nllﬁ!t[]§’/°|cl)nel§i%’%e(§1 %H%&?,"g\%‘ﬁ’e‘?[%}?‘% %aleﬁngfl i‘%%‘ﬁ‘“%?seps?ﬁ‘hf"r‘ g cel ?s are
sensi ti zed gtintplexeoaihists HeneRadastolin drbe-AREDEdhEm dafiaedld n the fifth

aspect, said conplexes conpri si ng a- 2-_macrt£I obulin conpl exed to antigenic
pepti des,  afgengRaPEes, aml whesein sy antizepis peptiles warerdstivied frerad fr om ant i geni ¢
cells that are .cell f.sald.tvpe of .cancer. In a thirty-third aspect of

t he i nvent iagn,gel}l%%el}%ﬁjlaga%?%l/sioég%gﬁgjg ogf,anger. conposition conprising an

effective amount 1af thiflse@nd RSRSEITihd 18venabh, $hdr®ls pkdiededipnuf act ure of a
medi canment for treating or preventing a type of cancer, wherein said

anti gen pr esawpsifien ewprisingran effeivienmpunt ofantigeo preserding selprfopusedd by t he
nmet hod as de]Eii ned in &]?e hﬁ%ur%h or s'hxth aspe té wher ei n ﬁai d antigenic
prot el ns wel B NEETEEAtDE 3 Vo8 AF fayer Bhergi sdidntipen presepln elSpes 2’ Py pe of
cancer. | n sandifided ith @iipldke@pRpAEd BY the RfJAE AEFRIL in tHRET dspedpr OVi ded use

of a .conposition conprising an effective amount of antigen presenting
cel | s for tsawl comptraresmemprisingfo-2rmasthighdbniim corhplexadite antigegicqrepiidesvent i ng a

type of cancer, wherein.. said tigen presenting.cells.are sensitized with
conpl exes FPAPII R #igSis pemlidss Rt dorysibEom AtigeRe BISWA M hird or fifth
aspect, WhekRd & el tfpAdTichfiRpi ¢ peptides were derived fromantigenic cells
that are cells of said type of cancer. In another enbodinent, a nethod nay

be provided for indélwitpdhichaspecintithe investiom erd is peovidedjuseof mgai nst a first
antigenic cell ar. viral.partigle. conprjsing admnistering to the
"l v dual e e S VG Ch BTSRRI 5P and/ or a2u
conpl exed 4Ry RARAPSSEE bl cther® Prt@8itCor pRERRBIIISHPERE dH82, WhdEinvere
prepared froma second antigenic cell” or viral” particle. *~ The antigenic
pepti des canidhstigapadserduhglovllsdirgyessitizag withecoprpbixes prepralay the imethodf  t he
antigenic cell r yiral particles with.a protease or exposing the protein
prepar at i oﬁs\ﬂf%}?gﬂ‘l%? f‘{jﬁ%ﬁf&’?‘ﬂ?ﬁ%%r@?ﬁ?‘%?‘ﬁ%@%ﬂmw F¥ condition. The
first and seaeRck&R SRR cCREhhSirOelbiok 8lid BRE b &ugs: €xpress at |east one
common antigenic determnant. 7e 20 February 2006 In yet another
enbodi nent, a netlhadhirtyfourth gepery offhd irfventidn; thatd improsided use of a

composition comprising an effective amount of antigen presenting cells for the

manufacture of a medicament for treating or preventing a type of cancer, wherein

said antigen presenting cells are sensitized with complexes prepared by the

method as defined in the second, third or fifth aspect, wherein said antigenic

. peptides were derived from ‘antigenic cells that are cells of said type of cancer.
In another embodiment, a method may be provided for inducing an
- immune response in a subject against a first antigenic cell or viral particle

comprising administering to the individual a compbsition comprising an

immunogenic amount of HSP and/or 02M complexed to a population of antigenic

proteins/peptides that were prepared from a second antigenic cell or viral particle.

The antigenic peptides can be obtained by digesting the protein preparation of

the antigenic cells or viral particles with a protease or exposing the protein

preparation with ATP, guanidium hydrochloride and/or acidic condition. The

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

antigenic determinant.
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preventing a type of cancer or infectious disease, conprising adm nistering
to a subject in need of such treatnent or prevention a 2®HRgwsaryi2006
conprising an anount, effective for said treatnent or prevention, of HSP

and/ or a2M co exed 1,0 a popul ation.of antigeni eptides. The antigenic
ot o1 el pept | doe Eoliiy SphoBHe 4 A8l ) bt BRM AR e Ber 00, 06 weh
pat hogen t gﬁbveﬁﬁﬁg a Bk bf&ML&RY InfedtibhAlifdsd orifiRinpdfRiistingtbhect i ous

di seases. g_at hogen or infectious agent, including viral particles can
al so be usesibicet ip negdad suchtrcatagent Qrameveniien? ¢agenosition hempiging@ini ¢ pepti des can

be obtai ned_by di gesting t t e ' t tigeni s,
ool Pul ar |t 1 REp 8B o R SR fot M cace. or ' exposi ng
the prot ei neopipihaa & 4 pepuldtion of\difigefid pohtilies MhBYHEQHN Rotes/ paiideor aci d,

such as trifluoroacetic acid. In yet another enbodi nent, a nethod may be
provi ded f care prepared frigmeancep pals oncélladnfected wish apatbegendhatere i nf ect i ous

di , I Si L ni st i t bj t . d of h t t t
or 7150 FeBPRITsIReLE B sedor igraa P BER A S e | gon
presenting Hehd micibingRikByLtiddeaan SRE Sk hicdespibirb t@ﬂiﬁ?@ﬁ@ﬁﬁﬁﬁeéﬂsp and/ or

|

a2M and a. popuf ation of anti genl c proteins/peptides. I'n addition to the
sensi t i zed Hretanggenic papbdesrran hgolbtainkdby digesting sheprotinisparation ofthe2M and a

popul ation of. antigeni c,.peptides.can.al so. be.adm.nistered to the subject.
In various aé‘hﬁ%"é‘f ??@ﬁmasﬁe“@ﬁ‘gﬁ%%ﬂ?ﬂﬁeﬁé?wra%wa%wqhme to a subject can
- be repeat ethyp@ind A8 pRARprEhdrRionaNth m,!gﬁﬁﬁ@iﬁH}gercﬁfoﬁﬁéﬁmMr%cid,at weekly

intervals. The conposition can be admnistered by many routes, such as
i nt r ader malsugh aatrifudroaetineadis| y. 4. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

The present invention provides t ho or prepar,i conposition

conpri si ng heat %né’ﬂ&'ﬁlﬁ St W%g@?&&%ﬁ%ﬁ@?’ﬁﬁ‘g&’S%‘Hﬂﬁﬂn (a2M that
are useful ﬂr@JenﬁﬁEa@b@Mf‘éﬁhbé?Brﬁ?&ﬁoﬁsrﬁﬁéﬁ?&inﬁifsmg%ﬁﬁﬁstéﬁ%té gf ecti ous

di sease. The nethod of the invention conprises preparing irn vitro

conpl exes ochbjeiSkn peeda? Mcharatntehieorant i geni ¢ prot ei ns and pepti des of
antigenic cells. In one enbodinent, the nethod involves nmaking a protein
preparation of the antigenic cells which preparation conprises a

popul ation of antigenic proteins; and conplexing in vitro the popul ation
of antigenic proteins-to HSP or a2M In another enbodi nent, the nethod
further involves digesting the protein preparation of the antigenic cells
with at | east one protease to generate a popul ation of antigenic peptides
prior to conplexing in vitro the popul ation of antigenic peptides

7t




to HSP or a2M The invention exploits the fall antigenic gotential of
‘antigenic cells. The therapeutic and prophyl actic met hod3V&ebmpg 2080ent i on
are based on eliciting an imrune response in a subject in whomthe
treat ment 9pop§RY@Nti on of infectious di seases or canc%T}lgogﬁg.}:,r ed. The
I mmune response is directed specifically against antigenic determ nants of
cancer cells. I | nf ect ' : | agen G t he
i nf ect ;i&g%scn % |ns%3§e§%r4§§ndn r??llfsgvg‘%fﬂgﬂ%g{% gé%geﬁ%%eg%@? eielx%l{]‘?gl oug%ggent . By
adm ni S2df amig gopulbiivn of adkigenid padteias/peptides ith hdditiorcto mher sessitizpd M@ienand/ or a2M
conpl exed to peptideg of ntjgenic cell, the ¢ osi.tiop,whic
comr | SESeutsi s efRsE SRl wrda ropulaior SRR AR
sti mul ¥e@dRthidtébadehe suBjeONse, such as a cytotoxic T cell response. The
antigenic cells can be cancerous cells or infected cells, or cells which
share anti gdnyasiodvsnehodimrain the wilmpnigering of feppmplenes ta @ subjest ganbeicpspteds  t he
.cancer L nf e . : : i NSEpe Various |
i m’rune%gﬁeg%fl%%ﬁe’ %@%ﬁ%ﬁ%@’ fgf%a}%]giﬁ?aﬁ%/e}cﬁ{)aﬁ%%sl :Tﬁgézlctﬁn%o%ﬁtg & cancerous of
i nf ect edmigitéred byunedy rhwteg) stoh ak irgradenmedly nesvbcwanepusxent i on of such di sease.
20 February 2006 WO 03/015712 PCTI US02126573 The individual or subject in
-~ whomtreatnent or prevention of an infectious di seases or cancer is
-desired.i s PEHLERN DESCRIFTNON OFTHETNMENEHOMNN- human primate, and nost
preferably _human. The term anina éﬁfs used herein includes, bg\t I S not
limted to fI&FRicEHRE RHEFSOBPOVISHBERPEHORRICREINE 2 COMBPAS P CPLISERRL  cows,
prgs, %ﬁ@&&mt@ﬂr(ﬁsﬂor%hﬁbﬁﬁh%mgﬁb%ﬁnIMA)‘tEﬁ%?eQ%HM for iRGrERASorid .
pharmaceut i'cal conpositions of "the invention may be used in conjunction
wit h adeitmienhef cangsmanddnfedinye disease g mesdhod of theliinesintieni eamiprisesypenisiog odi fi er s
i ncludi_g but, _no gt t t he,.cvt oki | FN- I J -2 o] L-4, '
L 6 R copipteste b e o A e BR i e Bteaor b bt 1
and netdaeembadimbitthpmethod invb Recmbkinga proteidprepaiiodod fdenintigantd cetls vhich
conposi tions, and nethods fhat use naturally-qccurying.HSP-antigeni.c peptide
conpl ePEPHHOR F%E{HSGS&P%P{QE%?#@%%‘%PfB?“ﬁsrﬁnaé’P’i“B L [ .eﬂ°ﬁ§‘§%‘%}h ot her

et hodsyf amtigeRR prdtdis tHPIRPAR G20 In GRS dimehi thedMitoditker BRBIVesles are
i solated froma cancer or infected cell, and admnistered to a patient to

i nduce digestingtheproicipensation ghiba gntigenis cellyiwidh atdeast Wé’&téﬁile Keyeneraied vivo (see
ol eoRuaie i diechll pepdted ptordd oty YD e pppd ol e RE YA,

desi r edo HBRws p2Ma The mivéntionegploits the fidbmikarepotaftiaboftapfigenid celSP and
antigenic pepti.des co | S nl.y those antigenic tigdes . that are
co-local i ze ?Weﬁp?’g‘ﬁ%g‘i{?% ac“gfnefm@sﬁ%g?ﬁ’gmq_ﬁ’n@gqeﬁ) LT HAREE t ype of
HSP.  Ceinhftin® rdsydeSin@fsubjefisn #hem fied i inbidit Gtisbvention 6fiffeci®@isldiseaes arompar t ment

and sone ant |dge_ni c_peptides are found gonly_ jn_certain _conPgrt nment s ?f an
cancer 1s désired. The immume response is directed specifically agamnst antigenic determinants o

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

treatment or prevention of such disease.




antigenic cell. For exanple, HSP90 and HSP70 are found only in the cytosol.
Thus, they will only be conplexed to antigenic peptides2d &Y 2000 t he
cytosol but not to antigenic peptides |ocated sonewhere el se, such as the

- endopl asmi gg @fekeyd um for exanple. That is, only a subsglepRbancfie
antigenic peptides of the antigenic cell can bind to each particul ar HSP.

Thus, to stjimulate an i e response to a naxi m{-gg?ﬁ Lgenic
_ determ nantgh%*fl‘%é{‘dﬁaﬁﬁﬁ‘g?% mi“f]i‘f’g]gtfeégne@é?ﬁgmvere@%nry ype oFsﬁ elggégtghd t heir
pept i dgmeQ PG elMRlsh dniRil refeabiiea aminal, @@ofi-hm frimatg aoémosipreferably nf ect ed
cell by their respectiyve nethods of isolation .and IIérhlﬁ(lan .adfn' nistered to a
pat i enbumahThe tegipSatdaal; 25 used hereiniipghudes gt 13/mg) it o famp apE@SQFpunt s of
Ant | 9° Pl finatifil st a3 odi o) G AIEE shedRiseS,RbicRénk, " CUITSt ances. The
met hods  oF e present invention solve this problemby generating a
pept i de pr oThd therapentic reginging gndgfharmageutisnl dogwesitiess of fhe ameniiangy Reaised i n

vitro, and. then ompl.exi.ng the peptides to o ' t HSP
and/ or ma?ﬂ%ﬁ?@nw@ﬁ%t}%ﬂ Hg’émﬁeslggpogf)e en§ 1R Ioéplg’lo 5 %ﬁ%'l I%(;e(g%%ﬂs_e in a
pat i enfpchiRingtiBithat khRed B thasifokites TN IFWen I1i-0 T -4 a6, TNE,iogethercytgssst i des
and HSPs that are not co-localized within the same conpartnent of an

ant i gefHatafieets imgge odlsFebr uary 2006 WO 03/ 015712 PCT/ US02/ 26573 form a

- conpl ex. Th?h G0l ankl BRmbaYSHIhd %gseatfi_h%eioﬁ hv@ 2R @B bBdnhdat et othEor m
conpl exes of a particular type .of Pwth amjority of o eve?rgagvery

. ] y .
ant i geporopgsitisms awkmehodsihat neeingerally-csering HaR-eptigsnispeptdesompiogesd? Fett i ve
| une respon A . L.geni I glg,ggﬁ ¢ erkPhna i Bomplen@osi ti ons
prepar 8ﬁpr8§eqt ﬁ%c%gﬁk’%gémg%&%eg% ﬁ&%ﬁfﬁ%ﬁ%&g%ver , this net hom .does not
"t@q Ui r vithtahfigdnid geptides atedsdlaed fodm kiscempifectebeelinandiafminigiged ioAraePept i des,

thus, al]qow ng.the use of ver smal | amaupt startd Fol which is
often M WFWiW%W“WE%\} er?anf%grﬁqcpeaggﬁsplﬁ%tf ?Fggg'fgg?é%ggtr%gtus cells,
i nf ect @ghs CRY45119Qd BAENIBENRatiRlly 6BARYE: coipitiesarpBolaed byeitiodedicteted. , even
during a course of treatnent. Many pathogens, evadel t he h?y%t % Une system
by mut &y Reiverel HSEwHgLis oued R EERID S HEIng FEPIgies OF A PP GERSR IS by

| mmune mﬁ%ﬂgfpﬁ&g%&hﬁ%@qhﬁﬁos%ﬁg PEptiied thit ¢ @-leRMieed ina: ddepamEent esi st ant

‘to certal tatirons resulting in the synthesis of nutant
pr ot ei rfthesatigenif cellhwiththattypaastie Gesteimgynes efffiBPs are found PRAYFNEIDODE: em  An

e o 36 e P ol RS Bt o [ o (1

by di g rane-deri'ved protei'ns from cancerous
cel|'s, ahifaed @Y. FerddpRIHIFIOROQEISHT0 fre fhad onlydmthe cptbsalnThusethex Wik ot ei ns

and hence a greater diversity of antigepic p‘e@}icﬁs [e cog@deeged to HSPs
and/ or cabnhe camplexedioantigenicpaptidsslngaied Bidpordaso; Wit ot iR AREY I E gr eat er
number ‘{a,tem}){ngvgﬂérs 92 kRN TS B RhfopRRmidYeti@Minh @ Rkanie | Tisat isf brlga subadtiofig i t

I cu

nore di or the antigenicC cel such as a cancef cell .o

I r, an
i nf ect dhi gdighnic peptidecafte antigeigrriellicambing b caeh pasticnly HSBe ThHuSH ﬁ%mgk?%t em

L } an immune response to a maximum number of antigenic determinants of a cancer or infected celi, -

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

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




I n anot her specific enbodi nent, the nethods of the present invention
generate a2M peptide conpl exes that are not found nat ur?fl FepruagpRPG6s an
extracellular protein that is known to bind to various extracellular

proteins, Wokgasps i n particular, to inactivate them ar}(éThJIgszzr)%g;i ng them
to the intracellular environnment. a2M does not generally have™a dess and

t herefqQre does., n conpl. e 0. the entire repertoire of aniigenic peptides
of an ST AGRPIec: AP SHORES SFBUETgH e D gpRREHD 1P FRFBHETBIPEIA Bw a2 t o be
conpl eyadcllf eI CISPWITE! majBRGRS of cvRf Bidrflfiobhla beptidBs 604h et call.

menbr ane-deri ved, or that are generated by the in vitro djigestion of

cyt osokiceordingly, araems cHefdlvE PRI esnoBicaEEst RtigeRid (ghhsaa bedndneed bipdlscr i bed i n
Secti o ; Qf%h | P 5 | ' rations
can bee?rlg%%?tﬁlﬁﬁpréect | On ﬁf.ngiﬁmrlréet hodlgv e?]glr)ﬁsrrbg {eﬁg%r%%ﬂgﬁgk %yr%é%ﬁ%@pr otein
pr epar $heippinsiselftion of 5P agomlezecandite: assvdiatadtpepiities,ftius, allaydng thegseaf pergt ei n

pr epar at.i ar rovided. .Sectians. 4.3 .and 4. 4. describes respectively the
i sol at ?%lﬁl?%lrwuﬁlr?%foa%ﬁgblﬁg%?ﬁﬂ%&hﬁ o%efl%m%ﬂil%f?pg}ye used in conplexing wth
anti geni ¢ peipteoekesthe Atigen profild dfeamersnd @Xk,ngfeaibd bEPE, @pdihagns epilengept i des
are descri bed ir},lo 20 February 2006 WO 03/015712 PCTI US02/ 26573 Secti on
4. 5. DEEFPRPEAY qikimsee SfenAunntgs eoups oheriment. Maay prthegsas eadethelest in the

preventhQhnfdibdem b n L6, types of
cancer and aiasgf ee%t?%%‘sﬁgi %ﬁ%@%@?ﬁﬁ{m@%ﬁp&#% eat gﬁgéﬁg&'& e e&%?%fenlﬂﬁe
conpositlisend anfibedies: deimpsroysivellnwt ko tobetdne resistanitto cantainvinggd bpt | ve

| muno . i.s 1 I N..Sectlion 4. 7. Secti.on. rovides experd mental

dat o S TR Rl e iR Hmeb i S e prktolis ol FBich RO FResi BRI

‘prot ec tliengmane systesa | Apadahypgacitusing ohe/offthoembodinans ofthd pregnidintehtiontis1.

SOURCE ANT). GENI C CELLS The antigepi.c cells qof the invenii.op conprise an
ant i geﬁ%agyoﬁgﬁwvﬁ féﬁfmslohceﬂ"ﬁj?fﬁn mq%f#ﬂﬁf@l’fr%@% B GARCeEPUS fi ]tse‘EEW'i “desired.
For theeﬂsroe?atn@eﬁs, ik eMeObf AfigQiic FraLRME hndPhenkdh Eﬁ&tbp&ﬁerﬂ L afenithe

met hods of the  invention provi ée conposi tions of HSPs and a2M conpl exed to
ant i geRFRtidpyast emmiexsd tp HEDt andios 02Myis @iyesiiis the ianengrespossedsdipraist fxies wer e
derive : c F Sl ts of
Furor - St TR R G o e L e MR s fmore SBRERR' 2 2

" gener athgdntigepicyelbtsadi aptai canagi cplbarian infotedmelltte iestsp recapnjtiocn pndactib by thed/ or
rrenbralm e-derived proteins) from cancer cells, or antigenic cells that
share PSS ™ det ermi nants with or display sinilar antigenicity as the
cancer cel | g .andthe spetificORodinkap thelfGhais Bf e pfeshe iGRAtEAlepdatbY2MX POSi Ng t he

<. proteins to ATP, guani di um hydrochl oride, and/or acidic conditions. As
used heFRtids complexes thapare not found naturally. o2M is an extracellular protein that is known to

bind to various extraceltular proteins, proteases in particular, to inactivaie them and then bring

them to the intracellular environment. «2M 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 aZM to be complexed to a much wider range of peptides that are
cytosolic or membrane-derived, or that are generated by the in vitro digestion of cytosolic and
membrane-derived proteins of antigenic cells.

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

with antigenic peptides. The in vitro complexing of HSP and antigenic peptides are described in
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cells or tissue "of the sanme type of cancer" refers to cells or tissue of
cancer of the sanme tissue type, or netastasized from caltsbreary 26Q6 sane
tissue type. For the treatnent or prevention of infectious diseases, the

nmet hods of wd@hdyyention provide conpositions of HSPs @g@@mﬁgﬁrrpl exed to
antigenic peptides that were derived from cells infecte {)y a pat hogen or

I nfectious agent that. causes,jfhe infectious,disea : n which -
i ncl udéctigp - -é)eﬁ?ﬁbeﬁg forRerRep ‘f’%)?reg‘%ﬁﬁgﬁmﬁggg%ﬁnfﬁln&e? %%%E&v%%g?%%an,

par asi yfamEltGf cardbShd iftiYus doBfs Rl BReERRs bicatdte aidinfeciinfsdistachihatns. The
antigeni c peptides are generat ed by proteolytic digesti,on,of.

e e.g.,

cyt osotreatedarihemse ofshbeompesitiensiprenayed by dreansihods pt the fvgn qnd’r‘r?dqpﬂ?“gect ed cells,
antigenic cells t e[=Xa) : '@%ﬁ] fal MutOfhoWirpRhay sim | ar
ant i gehl eIt 4e% gg&;ﬁ*@g%ggﬂ%g[ [%g&tﬁ)g(rg%{r e&ggat hogee‘lrf}lsﬁII Jimncl udi ng vi ral

parti ckfistivaies oithé eaplexes it invmxion mpretbeing e agionbpraphadpchcallyignsi ng t he
proteins to ATP, ﬂuani di um hydrochl ori de, and/or acid. The antigenic

pept i dEQELHFIHVG e generated from antigenic cells that display the
antigenicity of an agent (pathogen) that causes the infectious disease, or

a variant of such agent. 11 20 February 2006 WO 03/ 015712 PCTI US02/ 26573

Si nce -whol e*éanc@ﬂggﬁﬁé’——&wy C or other antigenic cells are used
in the pres Sﬂ@ﬁi S of thb inventRBlcoMBER A Ahilgehi defehinin® towhicha act eri ze or
even know tﬁgé:im é’nt?‘t%lﬁeg of t_hnese oggt i geni cg peptides in advance of using

t he pr &smnhe respdneciin a sitject solgsicad. of the antigenic cells may be sel ected,
dependi ng on the nature o ' WL WhiChe themambdagRs are

associ at ed. g?ﬁtﬁ%ﬁga%ngﬁﬁr %‘%ﬁ?n%#ﬁ%ggﬁ%%nt“%@ﬁ, any tissues, or cells ,
il at eebehticPproviaesmaositibualf HSPs gndedM esmplivet] to ddigente protainsging BEPtdes. mul ti pl e

sites, can be used as an agntigenic |1 in the pr

exanpl &mqwg%l@reﬁwﬁé%ﬁ%\ﬁ%a ?Ih‘ﬁfﬁ%ﬁmb‘iaﬁ??ﬂfe?ﬁsﬁ%%%g# h(%g?&g%rg%f %1 ui ds
can al %%éiﬂgme %Pﬁmoﬁglebﬁc ab 8B arldi teBsQisdoBiatbd antiehTETHE pepiddes erefgenrmated bi opsy)
can be uSed. As used herein, the termcancer cell also enconpasses a

pr eneoply asatealytialigestivr of proteins{e ge lcytosakic ppddoransmtsaner degir LPTRLG %o a

neopl ast i c ferqm The tr 1 . Lol | & Ksldy st h to

neopl astH L8 m%la?&%%lﬁgﬁﬁsgﬁghsg#e&é/l%ggrlgﬁggl a, {r?eziflgip(lﬁ'(:lﬁs%?a{y and dyspl asia (for
revi ew aafigenitély a8 theenmead cells. o Thdartigemlc peptides cpseleo bergsivprated by suposngd | 1976,

Basi Pat hol 2d Ed. B., .S d .., Ak d | -79). A
e oL R0 S o SRS B g S Bl e 88 79 A

can be used herein is
provi dednd & tisSRCIE 88 sén Sohmat” refirsas odih er tisnbofiiamen of e saetisswayent i on,
any cell that is infected wth a pathogen or infectious agent, i.e., an
i nf ect dppe; ef metagzsizep Homsarrenef e saMAtSTERS: cel | for the preparation of

ant i geni ¢ pet iy Ratleft oP probisiigh Bf infik Abils iskAbg elcatletibisafthoftivieatial | ul ar
pat hogen, such as a virus, ) ] .
provide compositions of HSPs and 02M complexed to antigenic peptides that were derived from
) cells infected by a pathogen or infectious agent that causes the infectious disease, or the pathogen
which includes but is not limited to, a virus, bacterium, fangus, protozoan, parasite, efc.
Preferably, the pathogen is one that infects humaps. The antigenic peptides are generated by
proteolytic digestion of (e.g., cytosolic and/or membrane-derived) proteins obtained from
~ infected cells, antigenic cells that sharé antigenic determinants with or display similar
antigenicity as the infected cells, or the pathogens including viral particles. The antigenic
peptides can also be generated by exposing the proteins to ATP, guanidium hydrochloride, and/or
acid. The antigenic peptides can also be generated from antigenic cells that display the

antigenicity of an agent (pathogen) that causes the infectious disease, or a variant of such agent.
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bact er.i um' fungus, parasite, or protozoan, is preferred. An exenplary |ist
of infectious agents that can infect cells which can be2QEeuuirg28dh | s
provided in Section 4.5.1. . In yet another enbodi nent, any pathogen or

i nf ecti ouswap@ntsihat can cause an infectious disease cﬁé}‘\/}?s%zfz'o%sd as
antigenic cell for the preparation of antigenic peptides. Variants of a

pat hogen or g jaf %pﬁ%%b&%ﬁ&ﬁ@ tinfe?c?cf&ﬂ@%r }gxﬁ& an 'g‘enﬁcec%ué e (&R} &1?. Lo def ective
vari ants, non-pathogenic or -attenuated varrants, non-infecttous variants,
can al sm:ilrds,litisdotarecemsarg it sgjata ioc clzedcteri@6r dvbi Bnovpthe filesities bbthesexanpl e, many
viruses, .bacterig, .fupgi, parasites and protozoans that can pe _cultured in
Vitro GRUSGREPUlsS in anch oL Biing iR BIes micliods | be eqiies oh the anigspic alicay

ant i gemkgel6@td, ependiBl bRES nhm%tﬂeruiéegse @Oig% wﬁilgﬁ AL b Rdo@Med) B3Lbogens

i ncl udi ng viral fpar_t Icl es can be used. | lI'ines derived from cancer
t i ssuesmbedimentofdhs ipgention, any tigsteseor aslb fsolated frond sesntre, indedingeancegthek geni ¢

cells. ' b d S0 - cekl ki origin are
o ef o HEERERGaRd kO ERpR ik, Bt e £ dnlini RaiciRltin o PSR
i dent i fekauplgrichkemin elledrdniatiagin bleidh behphrovther body flnids eatt alsofbenuseal suifdl e,

cancer .cell,s or, infected. cell's can be identified by, marphol ogy, enzyne
e SRR iy PO ASRon DIpRRE) e AR UsHLA dptogy Ginodt Y
cancer cglailsé e@orbisdesRipredebplhdie AR wRi2h FeDEMTH Wrard@A AR Dtn@did 52

- PCT/US02126573 characteristics of the antigens of interest are known,
~ ant | gemeeplastis fasme Jhe Fpasiiondionyaen-peoplasticsell grayeh in negpiasia eommonlypednsisiscal  or

| MTUNOl@giefiasiieil 15,%9&’8{%55% r fview gf‘%cl’?%ﬁﬂﬂa??o it Rbitioffsks Of

infected Cel'l's can be isola surgery, endoscop er bl opsy
techni diebbins aidi Angellyl976Basivalatipilagphdd Edn¥.B.|Sauwndesdion Philadelpbiaapmd cel |

| aellylo Y B Soondendan bilaiiphisond |
crpr oo 8 hzolittite HEAERER, b chRE i B R R o0 e 1

have oiSectionrd. bbedowant i geni ¢ determ nants in commopn agai nst which an i mune
response in_a sybject s dteéi red (e-g., faor therapeutic or prophylactic

pur poses) . Praopiiet sahadupent o e mveptioneanysell thapis infeeted ith apAtPZERMS ect i s
i nsuf f igbRidhs adeRSi € Sl ififeBRY c4IE carCit! dsbd E‘sdqniaﬂﬁ%én}crc@ﬂ?c}fﬂ%p%}ﬂf’aruﬂnﬂﬁt hods to

expand the nunber of cells prior to use In the present * methods. There is
‘no r eqa@tigememeptideat Inpagicalan (celisrinfseind e preintracelinlarpatiogtm dugp@palvires on  of

anti genj | , ) r f | an [LOVI that a
subst a%’lfuﬁ% nunter pg% Qi%égﬁrg? Oféén- tﬁg%%m%xe?ijrpél e%%%? Ig.l% %‘gfﬁgmfgcrﬁ P%e%gtsof :
i nt er egiai cdnrinfectapBcwhich cavtieodedbendin istgrevidodtih §ealot 43l | s and/ or i nune

cells are purified. in oyrder to prepare._ pathogen-infected cells, . uninfected
cells of a toftap é@h@%‘@fﬂ%%@% eni%frﬁmwssytﬁ%@%mfgéﬁéﬁw
i nf ect idReSe ogBtustd @ ant 1ifhahéprepaafonol AntiRnic pERREE A7driani of & O-

Dependi ng on the node of transm ssion and the Dbi ol ogy of the pathogen or
i nf ect P ggeg@@mfe;cnous agent, such as but limited to replication-defective variants, non-pathogenic

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

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

assays, proliferation assays, or the presence of pathogens or cancer-causing viruses. Ifthe
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standard techni ques can be used to facilitate infection by the pathogen or
i nfectious agent, and propagation of the infected cells20Februay290be,

i nfluenza viruses maybe used to infect normal human fibroblasts; and
nycobact ery e used to infect normal human Schwann ln various
enbodi rrent"g,aﬁggl)ré]”‘gnts of an infectious agent, such as rgﬁf)lu%‘ﬂé{zfz‘gﬁ-def ective
viruses, non- pathogenic or attenyated mytants oagjé#[e era egdegﬁsensitive _
nut antehagiarigicsef thrantigeng of Biiera ér&lmew’ ai‘?%ﬁ%"fcﬁp“?ﬁ et gener at e

ant | 9Q0 e B b biehonlibf PRERRAM AN ehodlnb @1 heRRP FolGamplbcaiar go

numbers’ of pathogen are needed to infect cells, or if pathggens are used
di r ectdelis asinfeticd grlintan bedsdldted bpswygeny ehdvdcapiowherbippsy teckiiques ZWRY ysed to

- propagat e and grow,the pat hogens.. Sych.. th ] &f20-20R i Ja

Dt Pogarem iy et A el ot kiR Eadecanichy
t echni guBis: ABtideh exess By tHeeRs)! Atiferds @ils that distliodmilarcnbigenicsy haye oheingi  and
ot her non-viral  mcroorganisns in gulture, jncludin e

al _ | ar g Sa%f%Le
f er mer@rangre pntigapie deterppinapis|iy compon peainsbyhich an wamyne faSHga??d? SREFGEn (e g,

t unor PANe Wol=TetprcTal m-@%@g.at ed antigen) or antigen of the
pat hog%%ﬁ‘?ds{e%g?l%a%#e, no #)gli-lylcelcl s of %he appropriate celds&;a&nge fromthe

i nt.ended r dfthpienter nfantigenie cellsobined froma subispids Mewidgiopty thy £¢ Ph an
_expressi.on .construct conpri si [ ' ' such
ant | gerbIEadh A by SendBRRih s efbllt e SiiRA OISR G Bt 0 e

ant i gepeflisds XMER sSRdeduireinbst thet@iciinahdr hemogdnksus dr puchie pphlaiineént, a

tunor-associ ated antigen is antigen .t hat i XPress i gher | evel
Ja& a t@rgenie edlls bs eedy R\Fé“‘?"ﬁe ‘gincﬁgsr ??Elb%é‘%qdlpfovédetdlsm%ta-sugsgaenglglfn ?%lbé’a}r? igen is an
ant i geghl itdhe bndcd BRan & Bfihehs biinkrdst MG speific antsbdinnt.ithe atigrofrvalls cel | .
Optionally, nore than one such antigen may be expressed in the recipient's
cel | i and/driimminsteiinme pasfiedyi | | be appreciated by those skilled in the art,
any techni S; SEhfeREMcdIR of AU sufdeptitlie to( 1989,
Current Pr%?ﬁdgg%ﬁﬁﬁﬁggﬁﬁﬁ%%%%; ngdj{:éllﬁt ersc%vjdgﬁécggfep_rraybe used to
per f or mfédien by da siturgendi infectoustagent siab caupes thedisbasa tpa dg ifepicd i B8RHI nant

expressi on of the nti.gen gene in.recipiept, + St roteins and

pept i dDSPIEEE OHQS? e aiﬁwg@%@niaﬂ@ & °1°E%|°?£h&fpﬁ%%gé e %&ogsfdﬁtgt linited

to th o)gﬁn(%:g}@eaﬁ,}qu&?c_ah Beugltd ﬁwgimé intyecﬁén 1 the pntheg,alumg ia:tfcng'lms aeq:nt,wné\; g ntion of
cancer): tunor _antigens includin rosi nase - .

" nuci nsPropagation efthe iﬁ@%ﬁeii &etisnent e’@Fl%lep %@\'}@ﬁ"? VBHses gﬁ?’%{: g%egﬁ%%gecﬁ}ogggs e): viral

pr ot ei ﬁﬁmwﬁ%fuglm@ 2Rt Ry @biRerRmdy BRHRQOS i fBit BBANal Kinntis Scivmecells. (Il V- ) ,

human i"'munodeficrency virus type Il (HV-11), hepatitis type A _hepatitis
t ype Byaridvspmbodiments, yariants ofianffensiensagentasiich as rea}lcaézeaﬁsf?ﬂ"ﬁ?g, faPBs si npl ex
type | (RSV- 1) hernes simml &f fvig.! Wirlednts doh A6 bRRRA to ihkERVI T US,
echovi P ?gepﬁtogﬁtF]eFP@?ds?gspl ’rog.;{%n? syﬁ'g%/rts{tg? \}.%n us, | _

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

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

expression construct comprising a nucleic acid molecule encoding such antigen, such that the
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papilloma virus, papova virus, cytonegal ovirus, echinovirus, arbovirus,
hant avi rus, coxsackie virus, munps virus, neasles virus20Felsaary2006 rus and
polio virus, as well as proteins or protein fragnents of infectious agents
i ncl udi ng, wlaWsek9}, ' iMted to, mycobacteria, rickettsia, copl asma,

nei sseri a, Iegidn% |l a, |eishmania, kokzidioa, trypanosoﬁﬁ?géﬁv M?di a and
rickettsia 4.2. PREPARATI ON OF ANTI GENI C PROTEI NS AND PEPTI DES According to
the i RPABEEYSFFPTETES BORPBEPITGTS! D1 I oRR SPPRAMAET GV AFPR AT TR 1T

pr ot ei Bfiger@AIb B4Rt at HBIEher VRS 1P findoP Se1RBihE G50 1 hoRiA tal; RamAde from a
preparation of proteins of" the antigenic cells of interest. The
conposipesifieisntigen isan anfigasrthat drexpresssd oniypn 2 ez nell apdmotinrmormilieell. conpl exed

to a2 [ tigeni.c_proteins are.fLom a.pr.epar-atii- 0 ot ei ns
of ¢ helPIRRFabed B B BFRicEoRRRY B B3p Bl 1 IR DA BE G AR P o0 Vo
conpr i witl leepplecised bo thokiiRslledanthe art] ingetvhfiigiakinbae,Suchods thaepesented inf a2M and
anti gepi c, pe tiéjes that are repareiclj[ggy f_iqrst . generating a popul ation of
pept:i Astblah sl 18P S Espiogs Br¥elesuia %910%8*’%@*3@%%3@@&? ¢ pyed

| Nt er esiperfadiht ReRFGRRRLEH tRAsARNREPhibIQR et QedoRBhamexprdonl dT thear | OUS

enbodi nents, to maxim ze and preserve the diversity of antigenic proteins
‘and  ebgeoReRe in 1¢eipieptst6ls used for preparing a protein preparation of
anti geni ¢ Gehibsie 40l and defRLRHA I 2BR0YE 3 OXS LRuEGH hERa 26573

sel ectively renove or retadlin any pg{tic ar protein or p€ptide Trom other

. pr ot eilositartd tipepdispleging the attigeniaity ofGoritlo: teaainkent v@eventiorcafichmier): dmdnodi ment s
when ¢ %osol.i roteins or nbrane-derived projeins are used, the nethods
used (AREREERET SR FRID TR, ERa RS, 81 (R ORI Pt Ai n any

_ F);r ti cptb@hticl Sftiffebticik disBRe)l WiraFbteRk iRtudidi@roEiad s BRBRmodditicfiyints t he
najorlty:ﬁingﬁhprotelng@@qgesent.|n tqf C t&fﬁ' g% in the ggngéggfs are -
al so p¥ess Hh MREn HREHOEeRSIECH VERFYRR -B), hepatitis rami\chepptisdyps P, and

Pept | dRBaldsABRNHARRLE VAL, adkibrBlE hEpEAIARP AL TR V) Aifibal |y the
entire repertoire of antigenic protel’'ns and peptrde$S of the antigenic

cel | s,typaid (H8BdD aindemlestyrhaiovirushechovints| wéavirus, pespiraomy symeytbl paps, i des in t he

cytosal. or in.the nenbtanes are,present. in the co exin react.i on and
For m dopplomeda PR ALES HiaRbsnBARE Hhint i Aeir: PRP A FPERGICE
ANT| Ghith )@d @Ehd j;sswﬂjg lﬁékﬁleefﬁb@d_ dnm‘ f T vifls ah&lﬁoﬂoﬁ}ﬁﬁﬁl,}aib%]_.l a?pﬂ&feﬁﬁ@i‘ ﬂioi‘.ehﬁpar ati on

i s proyide ich is derived froma cancer cel], infected cell, or
pat hog%ar%‘“eﬁﬁ\rg@ﬂ%‘i‘ﬁllseﬁg"?% focme; P apiERedse: mERREIIAIEN I ot ei n

pr eparngidopRsma meiskirRPREBSbI1a NeShiRREL RbkNEbY, m{:&ﬁéﬂﬁ#&ﬁﬁmﬁﬁi A riRRédtaned from
~a cancer patient. In another enmbodi ment of 'the preéesent invention, one or
nore antigenic proteins of interest are synthesized in cell lines nodified

by the int rofuchndh GiaFRICER MM GENR: $REIHINS 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 u2M.

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

peptides, the methods used for preparing a protein preparation of antigenic cells do not
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systéms that encode such antigens, and such cells are used to pre;())are t he
proteins. The proteins can be obtained fromone or nore 2Q Behrpary 2
fraction(s), for exanple, the cytosol of the antigenic <cells, or they can
be extract Iub| i zed fromthe nmenbranes or cell ~Lhe
antigenic qu{mssl?Any techni que known in the art for Ce}ﬁ?‘r{u%gz?z‘;s?ﬁ
“fractionation of cellular contents, and profejn nrichment 9 Iation
can be sdg@uelymovefogret@;z awppasticutar protein DIFHBB’?‘% tgﬂ' AR EC S, hde§81

chapt S n tcerthif Smbodinh @it s&uﬁmams b@erabrRetdedgehi c and

c i ni ca gé}" (I%gl g%nﬁﬁmLabor%tory Manu?b by Rowl and et al., Little Brown
& Co., pidteiss eﬂrSﬁsbﬂ, mamemoas wseil trooaksdhenrepirationy &q gpt BSlectizeE POV OF Tiiaihe r

entireties. ) n the.tec U e gl | ul ar
cont entay pati %Fﬁ]ﬁ&”ioﬁﬂ %t rllg%ng@ra%% ﬁ'}e'%rggow g;%&%agéfﬁ}lo tElEhlg‘oo 1, 000,
5, 000, p]&eﬁ%’the% oso? Br AQ8e ibhbRhdRte doQireskitin tbésespsmdem]weamns ohe term
“protei'n preparation’ refers to a mxture of rot .s obt a qu_ian fgm

ant i gersntigapisiireteing andeptidesiont g cels- s 6‘2 Weg i?s oS

particlgs, reﬂéﬁtﬁeé QEa%hgé.rlls Cte'ﬁﬁ an ﬁ&é@%@ﬂieraﬁﬁr&eamq,ehd uﬂzcvsnbs‘tmally dhthesuch as

the cytosol r ot an- al so be non-cyt ‘0sol i c prot éhpg t hose
from ceinhgmpretemsehdpmé@naﬂ@ﬂféwl9’#@&?@1’@%‘?“3@?3%%“1 F?’H FE | acti ons

may i ncl ude are ng V. olic fractions, nenbrane fractions,
and or grﬁz??gf”?@’ figrmm Forpp; %%eﬁﬁ&}%é%g%%%lmm PCT/ US02/ 26573 fracti ons,

such as nuclear, mtochondrial, Iysosonal, and endopl asm c

reticul um deri ved fract i oas IEE ﬁr iI 3 be obt ai ned from
u@ r econmbi nant %8 He—te 1 CCrits protei ns" as
used

herein h@hﬁ@eﬁd&@ﬁﬁ@ﬁ@éﬁﬁé nﬁ&{ﬂoﬁeﬁ'ﬁr&eﬁ%éﬁaﬁlﬁbn iiq;smﬁdbd whizhtis dreived pept i des
that may be present in the preparation. The pro e| n g‘a??gératl obt ai ned -
SFoor

from tinmanancgmvﬂon&eieﬂgelbpr pehoees. JFor erapeRls, 5 % particles
can opti on al I S8R Gom@tcanideal S t o
%019#%% I:{lleﬁg'e% é)gf.;ﬂﬁpe%b Mﬁﬂ{o?t:ﬁls% 0. &

var i ouspfa ﬁlrpé own the art. The protein . preparation
May - COlMpitiefte ﬁﬂindﬂﬁﬂ&hb(ﬁﬂ%nt%%e pBOSH nﬁsméonm%orm angigenic IBOSANS 950 959 97%

98% 99% of the different, nprotei n nt i geni C
cel | s olnteygst 8 Sﬁ’é‘i“’?*??f{ peel) esén‘fd?fié% %ﬁ gonaﬁr?cgglﬁlfngﬁ t%)eq%ljaguﬁ

speci fi ﬁ;sgﬂﬂ 9‘?* BR0le subh Sntef, Ghd bubl €ll8 brRlseItS phpue tiegirotbies rﬂ"lwmtw ed to

any met reparation t hat sel ectively re one or nore

s
parti cubaarbepbbmd ﬁpm)onb oo PoTe religrfEctionds)ntop FHEn ?aﬁtcr%ma‘ﬂf’ ‘3 e%lgl ls. In a

speci fi¢ ’ bh&iitwiiabf thehdtigenis at e whi ch
EChot | SRy Tt pldEed bRl L SRR b brkies b I e e

pr ot ei nadiROARyY tmhmqueadnswnﬁn thh@né@ICblélYSIBfﬁacaWh@?f@B@é‘i @P@ntér?ﬂgmc’ﬁ@ﬁt , the
POt €1 B ERALAL L0022 S, S5t okt P BloB 60 2,

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

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

_ may include but are not limited o cytoso_lic fractions, membrane fractions, and organelle
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~exanpl

has not been subjected to further fractionation or purification, and may
contai n other non- proteinaceous materials of the cells. 2¢Helgrearyaﬁ@6 her
enbodi ment, the protein preparation is the total protein in a preparation
of viral pwdd;;mgg In specific enbodi nents, the protei nﬁﬁreggratlon
conpri ses tot aI ceI | ul ar protei n, total cyt osol ic protei® 2665 al

menbr ang; ‘ecllens r}if,%pfm C c I n var,ious enbodi nents, the
protein prepéra |on cConp ogg%n é%?g’f“ @6"1’1%"1'3“5‘9@“1‘“‘2“@0 5, 000,

10, 000, fraptioR0  THO Prothif fmpﬁaﬁon@wiwwsama ﬂ%kd&io%hbéo&h%an%rfrfa&ﬁxﬁmanﬁd%hk genic
prote| are“ resent in a protein preparation of antigenic cel

Mor eov Herpis prQteing” aspsed hesein plio ensprapassestaniigeniomp embqa?dt ed to a
step ofanﬂ @;t, Bddd Bl 8l r exing or a2M_

Al ternati \%elgﬁt he prot Z?ﬁ‘s’&?’%ﬁ%ﬂ‘gﬁ‘l EIOEI% g?’ﬁ %E{kﬂprg% %‘03 E%?w%ﬁfﬁ”ect ed to
a step B¢ am}ﬂﬁ’e? ediser d&llglbistﬁlactmnpthemof tirwmuSIpatuo‘.lé@saﬁGﬁmhﬁﬁjrﬁﬂplﬁﬂe&ﬁE’ﬁ or a2M

To mak epar of an enjc cells or virus particles, the
lysi ngeo ?%%geﬁqagéou 813? B‘?gg‘??ﬁ pieckniques kpawnsin thesrt Thepioteimes, or

viral gmepamﬂoemy corfipriseat Ra 5b% $5% [ 608418 5hs, 24684, 7925 swa Gl 99%%5‘3/99429% known
I n theeg%[;} Ln various enmbaodi ments, the antlgenl ¢ cells ¢an’b sed, for

by ﬁ*é’é e fiiZetent grateins s peptéies prasenbin the aéigeriaweslla nrivits awtlnlg$ or

adj ust |mch&eof@§5mgaﬁégénsof t he nmedi um surrounding the cells, or a

conbi nation_of techniques. In less preferred enbodinents, the anti genic

cel s can bdn?§nseific Wbmmﬁcﬁlleymt@mmpa&wdehmgmmmmﬂ@ec%td:aigrrmmliqd 2006 WO

?03/ Oag%%:éfeﬁ &ﬁg%%%?%@l Q%%rl ap?m? l |°§1%1$rrerg?fl8 lﬁrtfg?t:‘?’i’@gg'm r ter| al s

at dcvl‘qt@msmdhﬁt@memqtaﬂsol i c, and/or nenbrane- der| ved proteins (1 ncl udi ng
anel l es), Renoval of these conponents can:

protelnsmth s aof .or
be acconpli s%ﬁ’g&rﬁ g%cﬁ]ﬂf”&utelgp %Préléwft’(?%“s‘ﬁewl e&hlysats whigh isaat or -
filt rat&aomnnakﬂfaﬁvoﬂlﬁfﬂiﬁw agd nﬁgb&m&abm&%hlﬁotaasteb&ménaﬁﬂf'& cefls, 9N speed

~centrifugation, C:Fg%gan be used to separate the cytosolic proteins which

are i n?PRETSHF en, the Rrplsin REpAgHe ?ielsdféﬁllmmm @)Gﬁéiulas frodtiouwiicle
col | ecthesindtBedd t r 10 in the art
A e e S T

all ows the further ané-deri "% fromthe
pel | et Pr@lammm@@hmfmﬂsmmemmmem ﬂ:iacprcaémpfepﬁmm islgrd to

extrac m Vi r i cl. In.certain enbodi ments, the
net hodtéo%lée%lﬁa n}%)r a%ié:?gai‘?é"&“ﬁ%c eehodimenisethe PrOlFR PEPBFGNet ai n any

- one or coropesep@td bﬂlﬂﬂ@prq&ﬁﬂ,tt&ark{y&}soﬁd’ﬁ&bﬁ§ Q@{oté}&&hﬁ}ﬁ@b{)&ﬁ “%ﬁﬁw esent in

t he ant|t eni c cytosol or in the menbranes. I'n ot
embodi ARRE' °‘Ehf( ré%&?fmys e‘f‘h@“aﬁl&i% éh%ﬂtﬁm@rﬁpmeowmwéle@@mss% 290, be

separ ases] 1,00y, 5,608} Iow&rﬁiodw é}edrhﬁﬁémsa@dﬁiﬂ{ah o? §én‘f BliOpfete such

as size, charge, or _conbinations ereof . "Any ni ques the art
can be§PEgentdn WPFC& PFF‘EWOQ% antigenio pellsSMopaiver) the proteins in the protem

) preparation may be subjected 1o a step qf protease digestion prior to in vitro complexing to HSPs

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

embodiments, the antigenic cells can be Iysed by chemicals, such as detergents.
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fractions of the proteins/peptides that conprise at |east 20, 50, 100, 500,
1,000, 5,000, 10,000, or 20,000 different proteins or tPaFelwoup2lee at
| east 50% 55% 60% 65%  70% 75% 80% 85% 90% 95% 97% 98% 99% of

t he di ffervﬁgbyarq%ei ns present in the antigenic cells or cg{l | ul ar
gt

fraction thereof, or virus particles, are used to form¥ to HSP or

a2zM An exempl ary, Bbut not, Li.m.ti nmet hod at be .used to make a
protein pr epq%rcg "G S%%ﬁﬁ?q’ éti1%“5%%@6?@@%?%@%@%?&?%* § BHROD-Ce| | s,
whi ch neyteinaceotsmmataialsthataiol noeebntaiiRaRol, SRBY ImBrR-RATdditeitd  t UNDr
cells ¢ Iii vated in vitro, or cell infected with a pathogenic agent, are

sus pend@§MdePreiging indhe wempmangs ofioscapslies)e Reweya of BiesproBooneniseenibem
bi car Dogadfitishéd b teohnifibd SohfPBs tobi el B RGO icnGF sl el LG, aNd then the

hypot oni cally-swol | en cel I's are nogeni z I'n a dounc onogeni zer until
>95% c&linler debys angddmtdet calls, amighl speedrattiifigation skpean beged akpasaicthn be

soni catzs,g, 1.C ntil . >99%cells are |ysed as, determ.ned by m croscopic
exani na |o%]&rkﬁtgﬁsg§lﬁlhc%etlfl esup%mﬂ@&?d@glnﬁle? ~depRedPrteins VRSB uf f er such
as phosphedte ihtHefpelied Stntird @rdcbihRds combiofil) kiBWn HOMP it 80Ws e WaVBF, before
soni cat.i %{j’ngﬁéo ngruar 2006 WO 03/ 015712 PCT1US02126573 The |lysate is

centrif! raneqleriged mroteips Fomdke nellety Siandarditeshnigues earmpenly nucl ei and

ot her - qablviilthe BBl o usdD dxBaMlirkINgb:SHPRIR jofes) RGEMRLE 1 fuged at about
100, 000 x a for about one hour, 5n3&; he supgfrrﬂ tair?lfesr egcover ed. The 100, 000

X g sigde i1 therppthiods wied g zeicpr prsmo3Bssigmadrte selectivelg r¢ndve eereteimany, 100

tinmes ' ' PBS.or,, gt her suj.table.buffer, f,0 provide
:&e so?b%%%grftp g@:‘é{ﬁﬁ%ﬁ ﬁ%}fl(gﬁg?dr?g&%?r ch}?eénSptpﬁéﬁéWmﬁ b&ﬁl{ei “g.eqcfcglié’é@s ary,
t-Asol ulslesolmr axthadneinbrahése preparati on may be renoved by filtration or

| ow- speed centtifugation. An e lary, but not limting, nethod that may
be used to ﬁh?féerg f"ﬁiﬂ?f‘ﬁ’ W@B@S’Q‘FBW&BE@H@FH@‘%?IE%HWPW prot ei ns
is as fglthavgnertldidchemivhl £Ia/0FBIpRRIchIPIRerticS, sush £1Q5deV@deh fo? %rﬂbipﬂtﬁﬂ.ﬁy' of the
patient, or _tunpor. cells cultivated in vitro, or cells infected wth a

pat hogéMfireotafan techmiques kaoyapimthet ¢an b used tapestorpithelskparstions Seledtéder conpri si ng
30MM s Grlifibhs B 82 hRBRAYSEp %&gMa IAC ' f m nut es

- and then the hy%ot onilgegrll@é}-t%atmg?? n CQP@{;ZO&FQ’ @%@ghﬁ@ég’%ﬁ% ig’b?j%%ﬁce

" honogerRPHEP diffisrent protsis g5 thet ¢ampuiseat/lsastesd%, A8%n60%,) G584, 08h; 7686, BOY%S$E%4S i ng,

g;l lms c ?gg’(’; g%f; ?9%;%&%;,?%{’@ gt‘r}htla @ﬁfgﬁny p%tiailns 51%5'-93%’2 1%641(!, :;snti%én?c c|:e¥1§ grda caeﬁulgret erm ned
fraction thereof, or virus particles, are used to form complexes to HSP or «2M.
An exemplary, but not limiting, method that may be used to make a protein preparation
comprising cytosolic proteins is as follows:
Cells, which may be tumor cells derived from a biopsy of the patient or
j . tumor cells cultivated in viiro, or cell infected with a pathogenic agent, are
suspended int 3 volumes of 1X Lysis buffer comprising 30mM sodium bicarbonate
pH 7.5, 1mM PMSF, incubated on ice for 20 minutes and then the
hypotonically-swollen cells are homogenized in 2 dounce homogenizer until >95%
cells are lysed. As an altemative to shearing, cells can be sonicated, on ice, until
>99% cells are lysed as determined by microscopic examination. When sonication
is used, cells are suspended in a buffer such as phosphate buffered saline (PBS)
which may comprises 1 mM PMSF, before sonication.
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sonication is used, cells are suspended in a buffer such as phosphate

buf fered saline (PBS) which may conprises 1 nM PVSF, befQFeraaniz8q i on.
The lysate is then centrifuged at 100,000 x g for 10 minutes to collect the
cel | nenmbrwaesoisienbr ane-derived proteins can be di sl odgegyknpashe |ipid
bil ayer and isolated fromthe 100, 000g pellet (where the nenbrane-derived

ol oot g i f PBS
~ proteins are | oc@heR3atd¥ cERERHSBERN (VD X r bes my%&gﬁgﬁ:%ﬂ?

containing | %_sogi um deoxychol at e (wi thou I Hicubat ed on
ice for 1 hruclqigad plhergellplagdebiis Eheteatingsupematait isrgenitifogeda0abioin at 20, 000g

Changes of RO & RRBhR B 1B XS AR e, The 0003t *“The

resul ti-ng deeeystenbmnsbedalyzadifagishduarat 90C (thies titkes, 1001R0 @ rams t he

he” super nairine) Saitst o REother Tk it g arosice Biepubloriombiessary
| ow Speed contrit ; et o B i R R e Pt 07 6573

on,

In a speci f &Y BHIFBEVFew tliratien osdowispred sentofugetionosol i ¢ and/ or

- menbr ane- depah\e@dn tish AS: 1 neichdf .genic cells can be conpl exed

" to HSP or a2M di rlgi% ytw&tlﬁﬁ%gprot gatfslagma? r@éggeﬁé%{“%"ra%fﬂ'ﬁmrﬂﬂ?ﬂﬂﬁ&f’n |
- ext r acFPBPRS mehkrand-dmivpld proteinsdsas fAlleves nat i vel y, the proteins can be

subj ected to pr . Li.pr. to.conpl exi ng.. 4.2.2 PEPTI DES FROM
'ANTI GENI C CELLS%@?%%%%%%%@#@F colbdmivedonts, °E"9’?’8§’8|P?'éﬂﬂ&ﬂfd -

menbr ane- defumpecklls cultivatedsinotrrq ionedisfinfedied i 4 fARigeni6 Bhdn® 2N be optional Iy
dirgest ed tomgyenggcﬁéﬁba% egiﬁ\;g’ep ides. In _one enbodinent, either the
‘t:s}?osol ic of R Youmes g X Jasts prifir epmprisine3 Gy dodivm bisarbairage st i on. | n
anot her — engR(isPEAKL PMBR, ikibRe@bi fce 30 MRIREANA IS d/€d proteins are '

conbined in the digestion reaction to generate antigenic peptides. In
preferred &hBe@ sollen eells ot wimrpgpnizgian atlbwrs hotedenreamtited i n t he

prot ease o1y LS il uPSRRAVBISTLEN ! 00 ELOd(s) of preparati on

that sel ectivel e or retain one Gfein(s) from

the ot her pméi 2996 célls atelpsed s Hefemiinedt§irhibroscopic dkBinBHdOWMen OF  MEMbr anes of
the antigenj ¥arhs(c)ugfl§)rotc§ ses or proteolytic enzymes can be used

. cel |.s.
Wofficitfon iuse 5 SBFG lrbqlﬁff@@rfpcbﬁép%ﬁahﬁfqﬁvf@fedanti genic cells

in the inventron to p

a popul at i mlﬁcﬁwnspwhﬂsmamﬁﬁﬁseyﬂaﬂkﬁmﬁﬂéf{;@%sﬁigaﬁogepti des. The enzymatic
di gestions can glerf(_)rmed elther individually or in suitable '
conbi nati ons wi tHE §fe brthenrentsifiged ot 100,090 angApnibminks tcamotieatetiel  known in t he

art i ncl udicel meRbkanes. Membrane-derived proteins can be dislodged from the tipid
bilayer and isolated from the 100,000g pellet (where the membrane-derived
| proteins are located) by resuspending the pellet in 5 volumes of PBS confaining
} - 1% sodium deoxycholate (without Ca** and Mg?) and incubated on ice for 1 h.
~ The resuiting suspension is centrifuged for 30 min at 20,000g and the resulting
supernatant harvested and dialyzed against éeveral 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
| mag11esium are both added to the supernatant to give final concentrations of 2mM.

If necessary, insoluble material in the preparation may be removed by filtration or
low-speed centrifagation.
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not limted to, trypsin, Staphylococcal peptidase | (aI so knovvn aﬂqﬁprot ease
V8), chynotrypsin, pepsin, cathepsin G thernolysin, papai n.
Trypsin is a highly specific serine proteinase that cI eaves on the

car boxyl -ty gi4ah,si de of lysines and arginines. Due top&%sdmgg-,g ed nunber
~of <cleavage sites, it is expected to | eave many NMHC- bi ndi ng epi t opes
intact. Sta | &%gflmty
for cl eavagglh% tgéeiggg uc%c%ﬁmaié,t&%@&g@%xgﬁﬁ@f%ﬁl{i@dm@fe%ﬁi&g%ﬁ@ edl gestion can be
carri egbiained fvomhnﬁgemcnxgllmanb@tcempbxmtoﬁ%orumMeduméﬂypmhoae;sreteaseThe pr ot eases

- or protealytic zynes, used a I.ncubat ed der.c ns su table for
t he pa&'ﬁ‘%%? % tr?f'rs"@f‘gf éeiar'c;t}on?lﬁ&esseéng‘i}ﬁ@atfv fg’p Pfq? B enzymatic

et hodsubjédisdto dfotdayAnRaaeht Bt d6mplegiayage, can al so be used for
generating peptides. The protein preparation to be digested can be
aliquoted into a plurality of reactions each using a different enzyne, and
the resul ti pg ,PRip¥BES feENYC PgrxRoo! ed together for use. It may
not be necessarrrb‘wconp ete ‘—r‘lgﬁ%"mg oteins in the enzymatic
reacti ons. #Hbesdng wdbd ingesionabe bytesom andeengearer detivaiprofeing Obhamect gemand
different set of tid teln t hat resen n the protein
pr epar ALHESHC °%B$&W§‘®h&§?m§\ %Jr%é E?—f’ﬂ)‘i]?eagéege&o’gl %tr a greater
pr obabiefihdr YheQfytof@itar Bleiigntnid- et CppRik kAased R Me BetiGafabhdthedf 19 20
February 2006 WD 031015712 PCI/USQ2126573 i nducing an i nmune response to
t he anFF’B@‘H%lBFtn"hF ﬁﬂﬂﬁ?ﬂlﬁ@é@ wemb@peferved Rrofgsire ¢pmpingd dn s gigeiadeacios HSp or

a2M’ | B GenBiat Btk m@&nw&aitgﬂth@qa?&aﬁ?&b%@e gheadhgasted is
aly quoted into two se arate reactions and two dif ent proteolytic

zy medn te profeaserdigestion Ws dlet hogp subjictedde amrmetiead(s) of prpgqs@twaébat sflectivdy pr ot ei ns
Present.felRee R et ogé g&ﬁ%ﬁ% p?&elP@fB% %erb%e? ﬁg&eﬂ% in MeQhfddiR cef12YTES and
unail geste pro

reaction conditl ons, ns nay he feactions. In a
preferbeﬂ:eeylﬂaﬂﬂbﬂﬁﬂhbraﬂds}oﬁﬁiemnageincﬁteﬂphyI ococcal pepti dase | are used

separately to.digest the tein reparatlon I n._anaqt her 8 eferred

enbodi ment, m@sgr%?aé@wf SFEDG 4ied b HYROROR BHPRIGE PR 2 Sini | ar
activi bi—cﬁ&n BrephrifonUreht@hiticels Afdpulatibh 3§pe§)ﬁlﬁ:§ whic8 c&ﬁ?ﬁ@s biftigehi@ pr ot easome.
The proteasone is responsible or t he extral ysosomal, endocatal ytic-

 degr adREPHSIES of hePrmRasE digegtivgs ﬁﬂtbed@rfomeéteéhmndlma@noamémﬁqbé& f ol ded or
T ield
a”a%@mhﬂméno%@kv'; @%ﬂ%@&%@gﬂe iyl e.g%@ga: &¥uSh BR £908 ﬁfb&c to yie

si ngl e ‘am no aC| may or I st oconpat | "ty conpl ex
cl ass bo(lithi@dltd, trybslmcﬂtar@ybpmdcempndmmﬁ(alsakn@mmrth&sé vy ehymeppiige

precursors t.en nderg f,urt er, tri el sewhere in

Phe ce PRt Slhann EnGpBRTe Hesip fn PR RREEh, 1 ho
pr ot eagai@eavés oﬁﬂaebi}eox@aﬂéﬁeﬂaykldéml}sﬁaﬂd@nﬁl& bﬁﬁk&he]@ﬁﬂeﬁhﬁmbeﬁﬂﬂ hydr ophobi c
am no rote C en ﬂatl ivitie re present
"t he CpBRsie s S s Stk bR s el SebibieafRlepigheeBar Ul £
aﬂd pe périnel loginadectnry sppdifiditydar- dvﬁekgahﬁ& glagmiahd agpdrye acid rcsulucs A digestioncan -

be carried out with a single protease or a mixture of proteases. The proteases or proteolytic

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

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

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

peptide sets allows for a greater probability of generating antigenic peptides that are capable of .
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(Uebel and Tanmpe, 1999, Curr. Opin. Imunol. 11:2 203-208). As such
enzymes having such activities and specificities can beZ E@t&u@éﬁﬁ‘?%t ely or
in conbination to digest the protein preparation. In a preferred

enbodi mentwotesyizsin, chynotrypsin, and/or peptidyl gl ut a%ﬂggﬁﬁgﬁ-

hydrol ase are used. The resulting peptide digestions conprise antigenic
The

rol “used. " The resul ti ng e digest lons cormi! ¢ it
ehct | ona Ry R PoRER L AN ecA SO Gsditon Fhertimgeat cormame gen c

- prot ei e HSher g3Mbt kel preferedsmiypiinent tih [6tEinipedparatibn foR dide¥edisaAfuddE

rmnitorl?ﬂotiwrésordqr tgqngen rate peptides that fall within a desirable range

of | engths. oI P pTeast < TR proteolyfis enpimpss iarpaisedforperdacaiioar e f.r om

- about Tdiffereahi@titof BEptilRt HOhASHRinG SRkl §SMm ; 960 HePeRLLI8Sd hat are
presented to T ce?%s by M—I%grgl_a}sg | and g%ﬁnﬁr{%ﬁﬁfbﬁ \%" h ﬁ'ggﬁ‘i%ée range. In

var i ous BB dIREResand ferstignnsnditiensonndigesiod protabesmayompain S the paptiorde I havi ng a

Si ze 1 3ReRred elfbd@mdt; trivsihQnd 1o, 20...0r.at |least 7. 8 .9 10, 11, 12,
15, 20?‘&25, 30, 40, ai"s‘,rﬁ’ér g%o%&%hrﬁ}%é’“éﬂc <qigase T foused Spperattly &g dgisie

enbodi rAfpER prefatatiant | geni ¢ peptides have 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, r 20 am no,;acid. residyes. To nonitor the progression of
protein di gé‘é?‘?"élhe?%?%‘f’& cmpgdiment, the prgteqlydic snzypers psadiiy tieyjnvenie exiibia/ 015712

“PCTI USGRi6a26vite tio B0ty R 5B thatdkd SuRl & o irhe flosshlaan are
t aken out of_ the reactjon and m)nito?ed for the‘“ﬁ‘?%é’?%‘sgﬁ%ﬂ{’o %ﬂeggstion_

't hroug Herpsiile forthesxialysesempale erdpeatalitic dpatadationwf cytpdotic el mclear proteins

("tri civigaASCR; ' e~ lguid chromatogyaphy. ("HPLC'), or nass
gs"@yct roma% ry, o%fdcgyrdl%kl g‘faﬁgegfre&){r?e%gd'lt%%eafoﬁ’et%n%%ﬁr%{etpgaé‘ﬂé @Wﬁ&ﬁ%‘;%e si ze
of’ peptiekésinglelsining asids/can gtreste apsanl inajor histocstapAbity @iiphix 291 MEHCHe as to
when p : t rticul.gr size rapge will be generated at a-
parti CS’ ar e EztE {ri& crc:l ccg:%g%:nee rﬁeﬂglﬁe'éﬁe.’ph% PREFUIRraT Y’g’%F gld,potentially wadergooyy t hat
can be furthenirpuhaigetbewhert ittte ¢dligo aittlbitot@lic PLal &ifdpds" CidloadeGAGELARs of NE
tenperature, the.duration of, incubation, the presence of cofactors, etc.

Once t B WPEHIPCIORbE CTRVACOQH )} -5 pihmaie, abigiic, abhygmpbebic aroimo eidpept | de
f ragnem@eq(ﬁmanpm@%%%agg Mﬂ&ggﬁtﬁgﬁ%%@g{ﬂ%&% enic cell, the

enzymatj c reaction conditions can 0 generate antigenic
pept i dEBYRRIN@Rnks agiivilyolaypsia-like nctivitypmdipeptidytilttiaylpdptide-bynylnging sctivily gest i on

. 1s terp r h, .| des ar.e, C d,to Ps or .a2M | n one
~ enbodi gﬂ%ﬁ ﬁg%@, ?grgeégﬁgﬂ%ﬂ'?tﬁﬁ" (:;]t %lﬁés)ggé eSS PHESIARPE 88N g - an

enzy magsitvidisged specificitien cantmtused separitelpiok v driblidtioCRiRE: (HEMBtel) the *
i nvent P’%ﬂaﬂa&% Liiéie, g.ut?éarngl not limted to, PNVBF, bestatin, anmastatin,
| eupeptihocand CyPFArTH cofpefimset Hypssh cCmerpEnApdespeatidylguemylneptidee pr ot ei n

di gest hgdrolasd aadadetit ors for nost proteases are well known in the art.

Al ternatively, another nmethod of termnating an enzymatic digestion is by
physi cal r eNR&MIEAS neptidedigsytians cownsiseragtigaingicptides, ibhiastigenic 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. Ina preferred embodiment, the
peptides generated are from about 7 to about 20 amino acid residues. Most antigenic peptides that
are presented to T cells by MHC class I and class I fall within this range. In various
~ embodiments, the population of peptides comprises peptides having a size range of 6 to 21, 8 to
| 19, 1010 20, or at least 7, 8, 9, 10, 11, 12, 15, 20, 25, 30, 40, 45, or 50, amino acid residues. In
preferred embodiments, the antigenic peptides have 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,

or 20 amino acid residues. To monitor the progression of protein digestion, a test reaction can be
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can be done by attaching the enzyme of choice to a solid phase, such as a
. resin or a material that can easily be renoved from the2 Eghrppy0 9 wel |
known met hods such as centrifugation or filtration. The protein

prepar ati opgiesiefkl,oned to contact or flow across the soll,'bgmgm&%f or a
period of time.” Such i mobilized enzynmes can be purchased conmmercially or

~can be produced b rocedures for.ipmobiliz enz s that are well known
Bt he SR TAICRIGROt RCe RipiERRRgiPY a6 R oY Hereptir b wonfred

opt i ONafot Hhe PRogRBRS f BEbsfisPiidugMeittiiPirRik!palyaiFlagiiie gePdietrbptiogesissuch as

di peptides, or si ngllsﬁl anmino acid residues, in the preparation. For

exanpl! e triche-Badi ).digh pesfarpance Henid ehsempgcrephin (LG A 97 9105 WEHKETH Hrenbr ane,

such as | - [ . / - de ed by

het r - caafer HEALS KRRy the Shb B e LOF RBRISC B RS (BERALRRCE

char ge, detdrmématityi caatbe ansde hdwervehef péptide freghenitopfegpaitivelansizerangelvallhet can be

used to performthe separati.on resul.ti I n di.,gested protein preparation

conpr i sgq%&ategf‘tﬁ@ﬁgct“?%ﬁ?%? c‘g’(ﬁ?ﬂ%m ?ng%,he%‘faﬁﬁg?s %g?edgﬁg"‘t%‘%%ﬂ%gw, 000, or

100, 00%%&&1&&@1&&11@@&& lEl6Bnt of Pro®nOib gy reptibedhdmAberafurd, the dimatiendf on,

‘peptides that are endogenously present in antigenic cells can be used in
t he i nvidgghation. Biemresencg|ob FEHPSiS- conbi nation with the peptides 21 20

Febr uary 2006/Q3h A1 hifioRCTt LIRENRATEIOBRRALES R il TReBbA 80 VT | ©

di gestion of the cytosolic and nmenbrane-derived proteins. Peptides that
are endpeyéoubu sizgrapgefena tyne of antiggein cell, Sislehzymatic repgdonropditionssan bt are

g 1 i o St e B e M. B oo o oy P 0110 1

prepar adigestionfs taninagatieretk peptidesarbeongiened exHEPY @ o8P In angknrodaddvt | n

specific_enpodiments, either the cytasolic or the penmhrang-derived proteins
are use®f the ventign, iRgbitars ¢40 bos %."‘Flﬂat’é‘ﬁé‘?ﬁ%“?ﬁ'égé%%Bn‘gﬁKWF%nt ., the

cyt 0sol jnfibfed HEPSRHRBedIR theiffentifd REIRHM) Buttdr€nd Witlied &5 PMSF] Bigtatig ol at i on
process. Tn preferred enbodinents, the protein preparations that are used

i n t he amatainloweptinyanhepstabaalspendiveon tberbienzapss arpdisprbiatlg prefein digesliph. at i on

t hat  se | , (A | art. t n(s) from
e of nisfldontndeE Bl bec R R B Ofe RUGRRREly SR mBRA & ot ancs. of
 t he ant icgninatingealehzymatib digastion deini physigad removelofalrecenizend fiore thedeaction.| This r om a

protein preparation qof the cell .without i.solating, conpl.exes of . tigenic

et | doShdoRes A insche ramsIoL Sorop Ao solSkRbRisy S 6+ 1oHa ops Breria et 9"

_ Ppr epar aginQBsily®R fdhdvet oS AiPFca&RndY weR RBéwRethdbds sudlOfh, celfifigation@®0, 5, 000,

10, 000, or 20,000 different praoteins or that conprise at Iea%st 50%, 55%

60% 6554irationThyputeinprsparaion s gloyied typnigsionr tlggoaprogtidy sl Phse Lo aReEPEnt

Pr ot ei ne e SRR ishiobilfed Uik BhifbeifibdisclcofinfRld bREanftie 3R Byher eof - or
~ procedures for immobilizing enzymes that are well known in the art.

) . At the end of the digestion rreaction, 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 di'gested protein preparation comprising
at Ieast 50, 100, 500, 1,000, 5,000, 10,000, 20,000, 50,000, or 100,000 different peptides.
Iﬁ another embodiment of the invention, peptides that are endogenously present in

antigenic cells can be used in the invention cither alone or in combination with the peptides
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particles. In various enbodi nents, the nmethod conprise treating the protein
preparation to ATP, guanidi um hydrochl oride, and/or expd&FeRjuarid0Pt ot ein

- preparation to acidic conditions such that antigenic peptides that are
associ at edwa a3hoigmpot ei ns such as HSPs and MHC class | a '/ﬂsoﬂ?és cules in
the protein preparation can be eluted. Many different acids can be used,

i ncl udi peherdred byeat ploteBivi j ic.acid, .Mefhods are known in

t he artg?lor theﬁiﬁsgl %ﬁ%‘%ﬁﬁ’ég{%g@%’? ?%W%@Q?H@EBW%&@@%UW as
Menor et thaf argiendoggnnysly przsent incamtipBiloesily inclile peptiGiniatare coRpRcdd indidvis 8, Whi ch

IS i NCOURPALBIMIRT & ference,in ilts entirety. Methods known in the
art such as tEvﬁose d‘ggsggfpcﬁ]e%%?ﬁecﬂﬁﬁ’&%ﬂWO VERNO Sugh peptides that ez ynol .

182: 264BlBjedidirotlyfiomsapiorid prepapitioh of fiRass 68 bASHCRMhpikSPiolRepiSeder | N
parti C%ﬁrdz the isolation process conprises exposing a proteln preparation

of antigenic cells with ATP, for exanple, at roomtenperature for one
hour, and/ orintsp&@#id dfhodurRhQl &t .atj.on of, anti.genic cells with
trifluoroacet fsg aci d E) TFA) ,’f’%%%ggﬁgﬁ%&gﬁ‘% %’?ﬁ&?e‘%%’é(e‘a Protesns A psed

pr ef er aBie sekion meegsss dmannther sppeifivenbodimehtthp ERPMD bidRembBrale-4%LFA | Na

nost Siefls" [ rotein preparation is first exposed to ATP,
fol I'ovvgg by Ss?geﬁ?"éﬂgtﬂ“?g%@%sﬁlﬂg ’&%%?-ETQW%‘%E?GG ety therproteiCT| US02/ 26573

0.1 % Tryparafions batarpused betbeisblatitbhdve nst KeadsubfRctdd Rk e By ent i on pri or

to cell ' h i sol ation process to prevent or redlce cl eavage of
cel I ul & é%a?é) gi%r}agfeiaieéﬁv%mgﬁgrrﬁ@ W& ST geepatticular pratein(s) dronethd othenous| y

associ gretdiniid the HBEsnio telle) oraNytdzer %@n Lt Uk e of ot ease

i'mhi bi tars. can .b(g ucéége:e phoernyl nyéts.hy?rsul onggl Off%il{?g?l%%{éc ?%ﬁlsqléﬁe %tﬁﬁﬂm

ethhyl e RERRIFYEFRFRlttpddireetly om apratein PRPAptiom¥theathwithout isolating complexes of

gl ycol hntédidspnes DN traacetic acid. (EGTA), I nmM (all ~
¢ ﬁgg tﬂﬂ&liﬁIS]%Low s,mﬁ%}@_%ﬁd ffg?%i%?‘?%e FRaralpR st atin 5

obt ai ned fro igma, St.

gg/ m , F’F’@ﬁ%@llapm atztgaspz%/sm 10,3, %BA)gwoo,\sL@b,rng)ob,amzepmb ?%fe{-eﬁ& ‘}Iﬁfcm(s"’ﬁ

epst a e dNd. Apoprot ein t a

ob i neyiE ?%ﬁm‘g%c?giﬁ‘r’ﬁt Eﬁgb}é’?s%lﬁﬁﬂﬁ’e?%% Py J1K3%, DRI, 95%% Ror b, 96

resul t iohthefdifferett peotgimsqtresit i the RAt Sni QRIS QIRETS ﬂ%?ﬁdz&ﬁ&’e&fr Qle,%lisdes and non-

antigenifgicﬂeptides of a variety of sizes ranging fromat feast 7, 8, 9, 10,
11, 1_2,p <30, 25, 30, 40, 45, or 50, anmino acid residues. At the end of

t he procejSSInidﬂi@u%ﬂiohﬁiﬁfﬁts,aﬂ@nﬂﬁn%ﬁ%ﬁﬁﬁ*q@e%%ﬁgﬁrﬁtﬁwbg se%_alrlati ng,Ff romthe

proteins in the preparation prior to comp or
exanpl &ranifanydrophieridecand/op exposingviermeatein propantisr thagidicicOAdii QU R

il e SR Sl A 6 10
BPLC Paplssulin thoprotein préperatieptinte dBitas WA it ferdr@ BRAY S8 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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~with any

MA), equili brated with 0.1 % TFA in water and elution by acetonitrile.
Accordingly, antigenic peptides that are endogenously pitEemaryd0¥nti genic
cells and that are isolated directly froma protein preparation can be

conpl exed y@pdetsz, and/ or a2M Al ternatively, a mxed poRyhbiar;Pf
pepti des conprising peptides that are endogenously present 1 n antigenic

cells and peptides from . digested cytosolic and ne - ' pr ot ei ns,
Can b BoABRCY i g S patpiee mihe el PR TRt BT 00N
Accor qulgiohe,lr&c@ﬁ 16 pRS Biitlor tedN@Ilehvige oBcHlnGEprORIB ay@snetite paptidesitham

i i s are conplexed to HSPs_ and/or a2M Descriggd herein are

antigenic ce | _
exenpl a¢ ot epddgoemskyiagtocisted Wi Hide ar ererM. | Kog Py B 2 FHE508 A PTORESHsPs and

a2M f of,,.. i | DX G @R IsuliGRA i thplehedlmdh@cttdatalid ef er r ed

to i ntlé]?]lé%gﬁg{eha elnlg/e{iigirﬂel n é<'§§Mst resgﬁ%?fgg?ﬁgj,@m%gfg&hi n t_heegr actice of

the i netdEDTIA) eVl ethylemrplipolbis@-sninochylether) b NN dptgacedticegl 4G EAM ei n t hat
~satisfies, the follow criteri t 1,S rghein Q. | el lul ar
conceﬂPMagaﬁ]dﬁtWélf@%\g@'%%n&é“fwh a‘ﬁ“s“@i@%?ﬁa‘ “{H(l)l\’l\ggszatnrngsq{sl ul” stinuli, it

- i's capeiihis@fin Bb PYIRYESS DETig/il VetiiePfind] ttFePepesine il tgginsl, Refibddyl 49 of

rel easi ng- the bound proteins-or peptides in the presence of ]%;d 0Si ne

11 phodghted Apomotehb it gk (AN 93 Bosimnaes Mseiegmg ot #5895 IRTP) or

under ﬁfe'p@@gqegg{aglpsg%ﬁf h@PBreitpripiraBoR b dtinish asthieit Péptiats dn@@sh- 35% horol ogy

rotein having the above properties. The first stress
pr ot ei antigémic peptifesariniverien ofwizes rangag fomtat ErE k8% W dln: 133 3h&0t nej r

nanme i npligs, HSPs.are,syn ' e LA feqshock. To

aare, P ot i i SR A ARAE? el e Bl PAPpRAR PebRleds 10
| ec ubyadep M@ Hon0helphaeihisinithepreparition prior tJ besexihgeiieESRoea2M) Fed sHSPs

(smal | "heat shock_proteins), P60, HSP70,  HSP90 agd HS 10%1e where the

nunber example e pentides samhedsionarEbyRoNtEgation heough 2 mgRoTape, S in

kil od Arep- ﬁﬂﬁh bty rRutuf) Sor BRERErsESiRisé atiFbhnits SNEapbasion tn

reticu %‘%\qﬁg%?gb nt p%qteirn, cal %ticufﬁ% has al %gp%gee% jdentified as yet

anot hea Bie€ad20shistdenplytincal HPl{z Berps R colump £ acr?eﬁﬁ"ea]ﬁ‘“y?ﬁ‘i‘?ﬁﬁ%”&’E‘%% nse when

conpl e é?)%gf%g:\ihd%ﬂ ?.1%01'199%&'&&; &?@flﬁi&% acbth RS, WRordkBBantikenibxp.  Med.

189: 797~ 20 er stress proteins that Can be used in the invention
i ncl udgepkitiés thatarereatiogenbumsly esenton gtigpdic cals apil tpt arpisoletell direftly dopHa de

I somerase, (PDl),. HSP110, and (Lin 1993 j [,
4:1 1091“?&31*%(31,’”&%?&3“&?“ B ‘?‘{ml’g‘?i‘@%"%l"%#ﬁ%“oﬁ&: %ﬁ‘”ﬂé’gﬁ’ 21”9‘7‘9@& R’)é‘%ﬁmﬁé’%er s of
t hese %@ﬁh&é RMpYEHE Peptidtd 516 emugaibhaly presdatiniantigeniedellrund pepiles oo ot her
stresstul stinmuli including, .but not limted gq, mégl.)i ent, d Mi vati on,
et abofligestedi cyiospiic Bélﬁ,m@@%’éﬁe?‘é?&il’ﬁ‘ﬁ?‘%% °a°rRF|c?8W xeghg HSEP a3 ¢ h

i ntracel | ul ar pathogens. (See Welch, May 1993, Scientific American

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

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

capable of releasing the bound proteins or peptides in the presence of adenosine triphosphate
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56- 64; Young, 1990, Annu. Rev. Immunol. 8:401-420; Craig, 1993, Science
260: 1902-1903; Gething, et al., 1992, Nature 355: 33-45; 2%‘%]?@%&@@
.,1988, Annu. Rev. Cenetics 22:631- 677), the disclosures of which are

i ncor por atW¥@ op@rseizn by reference. It is contenplated thabpybiaRsdstress
proteins belonging to all of these famlies can be used in the practice of
the in t | I h | evel s
in strgAs@d‘”c‘;‘*é&Yg‘?&’ES?“dt‘ ey’ %l?éﬁ%agﬁf%?%% %%?g&{%o 9 s |n cell s that
have netllulsspretein havingslie aﬂéwcpwpm e, the h| ghl y i nduci bl e manmal i an HSP70

I's hardly a at, .nor ratyr t be f,the nost
actively sﬁﬁiﬁé‘éﬁ g?asé pf)cft%fls HOE l‘i‘eﬁgg%g ﬁﬂe‘?‘ ﬁ el%@’@%n% V‘%%ﬁr et aL,
1985, damdiedglies, BSPE are sﬂuﬁﬁesﬂzEESy i2diln resbénssw”ﬁeraa@bek HYP e, &eimifoP’60 pr ot ei ns
are ab ndant nor ratures in pnost, but not al |, manmalian cell's

and ar ¥ o abased op t e@fﬂeﬁlﬂaf weight of thegfpmilygapmbers. B o .
4: 280278&¢ cmadasﬁeaﬂea sHBPJ‘@HﬁHﬁbB@@KbcL?:‘otﬁls Hslf%?r—xsz%ngép%znd 1:525-31).

Heat shock 0E_rotel ns are anong the nos conserved proteins in
exi st eHSBIO B’hefe@)@mbéfsI@ﬂﬁawhe@mommdac@lmﬁelgh@ﬂheﬁlﬂi’sabout 50% ani no

acid s tein rom rlat rdwel |, et
alL, 19 rocﬁﬁg{*ﬂ%@fgy&% é‘Tﬁ{ﬁ as‘?ﬁée‘? @%‘F&iﬁ? %2006 WO
03/ 0156'&1@1@@31 hiSQRH B&nid3enHBEH s jaﬂnhoHBPEHit §haalt ﬁﬂo&&x&bﬁﬂfc&h@&iﬁ@dﬁl l arly high
| evel s. of intrafam,lies on‘%g tl an E% : et. al 1999 I\/bL Cel | .

Biol . GHOWFePABE Vhgh fomplex ERF o srnd Sgivesiang, 9B Exp.| 1y
addi t i bled. 189: mMOi)e@meﬂst&%Weﬁid iHiabéth b REaHSRRave SRy AcRAChUrSRIS: T ani | i es

are co osed of proteins that are related to the stress proteins in

quenkigited 19 2IR 4PrHR). ProfSR Aiguighidaisemernse{RDD, HSBA10amdnerpde) CLin Mtl ty, but
whose f8! HRE iRM. dtét?l‘éghzw m@owaﬁngefbo?yj ;:M:;Wnﬁa . 6{%’%&467?3@ e);s s brotein,

cont enpl at ed t hat efinition ‘heat’’s eln
as useuemberepfthese idmilieewere fiind lsu]:;(seq]lBﬂﬂ}ﬂB be indizeddris respoiat agaher stRdsfidar i ant s

t hereof.. h VI Iea to 55%, preferably 55% to 75% nost
or ef er aBT! @9)11?%" i%}?%ﬁﬁ‘*aﬂ?%ﬂ#&&lﬁ?’?‘mp feidho W@n@‘wﬁ%ﬁ&ﬁ%e
fani | |1@@oxwaﬂcsﬁfeeﬁmmmacdmmeb&h¢ganﬁ (SLlWelsh, @A@ﬂb@@%@nhﬁufﬁéﬂense to a
stres?é$6%§$lwlu In an enbodi ment wherein the HSP portion of the

"HSP- oung, 1890, dani, &ep wgrupl. 3:4Q1s#20p Graig, 1993, |§€F?’i’q€|2éﬁ 1992-Ei8cel | s,

exenpl | | S b I B 3.1-
5SS GeksRiul ok Bsosstus R UEE R B R ORI

t he Hﬁ@aﬁhﬁﬂsmu@ep&whwb&eﬁm@m%d@ breddgenﬁmcﬁ%mep@mﬂhteddrml exes in the

presengep [ der di,.tion fo bse aue in vitro
conpl exi nsggtrteo pgotglgsg %lf%m&ntogp S%FT"'S‘EIH’I"SS ?fé‘g’?“ﬂ'éjré“ ﬁfe 1eg§tany; - 1997,
1 | mrunedntioh/et hods, 204:13-21; Li and Srivastava, 1993 EI\/BO J. 12:3143-

The major HSPs can accumulate to very high levels in stressed cells, but they occur at low

:} to moderate levels in cells that have not been stressed. For example, the highly inducible
mammalian HSP70 is hardly detectable at normal temperatures but becomes one of the most
actively synthesized proteins in the cell upon heat shock (Welch, et al., 1985, J. Cell. Biol.
101:1198-1211). In contrast, HSP90 and HSP60 proteins are abundant at normal temperatures in

- most, but not all, mammalian cells and are further induced by heat (Lai, ef al., 1984, Mol, Cell.
Biol. 4:2802-10; van Bergen en Henegouwen, et al., 1987, Genes Dev. 1:525-3 1).
Heat shock proteins are among the most lﬁghly conserved proteins in existence. For
example, DnaK, the HSP70 from E. coli hae about 50% amino acid sequence identity with
HSP70 proteins from excoriates (Bardwell, et al., 1984, Proc. Natl. Acad. Sci. 81:848-852). The
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3 15 1, which are I ncor porated berein-by reference in their activities.
Al t hough described for tunor cells, the protocols descr#bEePreay éP¥bel ow
-may be used to isolate HSPs fromany infected cells, and any eukaryotic

cells, forw@%g}g%@h tissues, isolated-cells, or i mmrtak,i:;/%gm%;@@r yote cell

lines infecte an intracel lular pathogen, tunmor cells or tunor cell

lines. 4.3.1. PREPARAT|I ON AND PU TI.ON P HSP70-.PERPTME I The
pur i f | &P andHSPEHamilics aleg @8‘”&6‘%@)@@%@5 ikl ?rﬁgﬁsgg’ag?lgvi ously, see,
for ﬁéﬁﬂgéfet 110989 §lo T, HiI0B 267526260 TmdM dosdl 167, L3A1BBBIB2TN2EDcedur e
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Lysis buffer_consisti of . 3 . i.um bi.c y/ lEN1388SF.  Then,
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0 S

renove un en ce , nuclei- and other cellular %I]gbriﬁh H\Te eslulti ng
super nas A5f, dns mestpraferablyigécro 86 Ywno aod ideatity HEh memperEs o1 the geé‘ﬂlbéﬁﬁnat ant

harvest ed and t hen, m \ : ithiishimatgd W t h phosphate
“buf fer _°§%1?’Tpﬁe€s"{”¢>§§flé%gan a{{a%ie% EQM‘ %gﬁ ﬁ%ﬁ‘ga%fﬁl\{e. Wien the cells are
‘lysed by ne¢haahipdimaieacrsinthe HSP porpien nfthaHEP-astipghit peptide apRleR i equal
- volume of 2X |ysis ffer prior .to 1 X1..NQg W Rhs ibhe
- super ndlesiFd P GPW@F%%% FER R catuﬁ]gpla%ér?m elﬁ%afs%_se 191?)?635{53 hour s
at’ 4C. JTHE. 4198 blo cah Beémiajel So praifp EISE-peptideavmplresafenvhith thef1%Rs car 36
hours (three tinmes, 100 vol unes each tine) against 10 roir adgetate pH
7.5, O.WWWWWQIBWWQQBCPWSWMGPF&%WO 8 IRe RTSERST 2, i's centrifuged at

17, 000 1 bm {Rafibal Ifor%&%ﬁqlfeﬂg R bitrd DinptdingTh B Péfatiod HRitipdc peptitdst iSeg
super natant | snhar’veste anci applied toa Mno Q FPLC col u %qBHI gl br at ed
in 20m\Pehgj & aACIODATenhimpl. BettROsi A0 8121 ; bi apd Sriwstere, 3908, MR . 12:5143-
- 2-mer capt oet hanol ., The lLumm ,i s n Wi o 00nM NaCl

gr adi ent!>in#ch g h“°8}1{?fag° berem Ry rgf;leg&P ¥ hg%oaﬁgﬁg%& t‘%}/ﬁgo i um <§;§§£°2y|
sul f at Rk YS! Kk pidtadsls gekrirk deteirbploor may = us¢iSDBoRRGESPsrom amapkerdr i zed by

{ nobl ot ti : te. ti. P70 ti .
1 one. NG fn GusAToRT el s AR Br cise SR GG o Rz S8R ol U
_'t he ant j;: LBRI0. ARkl DOs¥RiiRarpatossh, &sbricBIfs or tumor cell lines.

C

5O

4.3.1. PREPARATION AND PURIFICATION OF HSP70-PEPTIDE
COMPLEXES
,} - The purification of HSP'IO.-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 buﬁer consisting of 30mM
_ sodium bicarbonate pH 7.5, lmM PMSF. Then, the pelet is sonicated, on ice, until >99% cells
| are lysed as determined by microscopic examination. Asan alternative to sonication, the cells
fnay be lysed by mechanical shearing by homogenizing the cells in a Dounce homo genizer until

>95% cells are lysed.
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HSP70- pepti de conpl exes precipitated with amoni um sul f at e; specr fically
with a 50% 70% ammoni um sul fate cut. The resulting prec?Q)F?ta'tlfé'Yl 804 hen
harvested by centrifugation at 17,000 rpm . (SS34 SorvaII rotor) and washed
with 70% asoomommesul fate. The washed precipitate is thg H4bjl i zed and
any residual anmonium sul fate renoved by gel f||trat|on on a § ﬁadexR &5

col um (Ph AL aration thus bta ned can be
repurified (%3 3#“‘6 1%1 e&ﬁgﬁ%e%%t éﬁﬁ‘%ef%%p ?Ogrggmgy? (5°k558

HSP70- mmedeelmmnbms aaaréaﬂuaglwp&na&attlma@mgmamwmw gmmiuﬁﬂe@g this
met hod., F‘ﬂ{pl cally I nmg of HSP7Q peptide conplex can be purified from1 g
of cel thepynematzat haryested and thermixed el Goa A Srphitpsecenuilibrmtest withsirpephaisipr i ses

cont ackimekdGkdc{PRS) &%&aﬁh%@mgﬂh@gmw@w&mé%m&ﬁ gagypal og of ATP

affixed to a soli1d substrate at e lysate ctan bind to
t he . ATRedening sheatingthy susireataht 8 dilntad with am pqiabvalume gf 2K dysisbuffict pHSPIB0. A

refer h colu chro t QgL a wi,t h, ATP a solid
gubst r%‘&ﬂn W‘fﬁh@on}!{%e ?fgar os%'sp %ﬂﬁ%l%?g{‘%l‘”ﬁagmﬁg@%?k ‘?‘%ﬂ’%ﬁ are

hi ghe Ir for E—Bpmnﬂstaytl%dm d['lcéam?exihl dfalt fan@muam i Hirird%ﬂadﬁrﬁﬁ Hia%%%d fogmlaié&:ﬂz(gﬁ%l el ds
are al so | e SI I cant ut nore than 0
Febr UaF e ORGSO sepost | Db oAt e O PP T A MY aphy
Wi th nopiyevor YERRI0 ARG 008 cé}rmf&gé%at i 6@(?:6&1 (@Bn/ﬁi[gs&ﬁl fodh iamls ed for

purification of HSP70-peéptide conplexes. By way of exanple but not
i m ta@D@WS Thyathe neﬁid'maﬂp@ﬂatmsmnfesteéa@fappbﬁﬂm@éﬂmo QAFPLG gelnwse

h I | 500
o 11 ey 20 B R B o BRI R B e

t r [ 2 ugmdpta&thalﬁD 'ﬂﬁ(&otynfms tHah de’ﬂelmpéfbmtm. zmﬁM ﬂ;rseommmmmt a®l applied

to an ATP- ol.u The col S r.,and is.eluted
i eyl B Geetie v poofisodayL SiSe oD Paos ¢l HeRPhRES 5.t 1t ough
10 of (SDS-RPAGH) an&ihirﬁcﬂéiiﬂe@ﬁﬁnﬁhﬁﬁszblo&ﬂgﬁl@ing a Sppré&friatLAHIHSITD kivodpr €

anal yzed by SDS-PAGE. The HSP70 can be purlfled to apparent honbgeneity

usi ng @?ﬁhsaSﬁP%é%ﬂﬁrTQ'f‘Fié from [SHESSERTI ON AND PURI FI CATI ON OF HSP90- PEPTI DE
COVPLEXES 4 Qﬁs‘;@dﬁ e un&fiénpeewﬁi?tﬁg %W&ﬁ@o@)’ o1& anf %P € but not
| S esc bel ow.

Ilmtatlon ae n|t|a t unor are suspended in 3

- vol unedSEI0- -peptidecompldayes previpibadmlsviet gogorpim S0 fakd; specifically with a 50%-70%

ammonium sulfate cut. The resulting precipitate is then harvested by centrifugation at 17,000 rpm .
(3834 Sorvall rotor) and washed with 70% ammonium sulfate. The washed precipitate is then
solubilized and any residual ammoninm sulfate removed by gel filiration on a Sephadex® G25
columon (Pharmacia). If necessary the HSP70 preparation thus obtained can be repmiﬁed through
the Mono Q FPLC Column as described above.

) . The HSP70-peptide comple:i can be purified to 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 puriﬁcatioh of HSP70 comprises contacting cellnlar proteins
with ATPora ndnhydrolyzable analog of ATP affixed to a solid substrate, such that HSP70 in
the lysate can bind to the ATP or nonhydrolyzable ATP analog, and eluting the bound HSP70. A
preferred method uses column chromatography with ATP affixed to a solid substratum (e.g.,
'ATP-agarose). The resulting HSP70 preparations are higher in purity and devoid of
contaminating peptides. The HSP70 yields are also increased significantly by about more than 10
fold.
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sodi um bi car bonate pH 7. 5, 1mM PMSF. Then, the pellet is sonicated, on ice,
until >99%cells are lysed as deternined by nicroscopi 20ckebmamp20®n. As an
alternative to sonication, the cells my be |ysed by mechani cal shearing
by homogenjzina-the cells in a Dounce honpgeni zer until,7%39a&e 1s are

| ysed. Th(ryr’\ﬂ)ﬂ[gﬂlt]gsate Is centrifuged at 1,000g for 10 Prﬁ nutes to renove

unbroken cells, nuclei and other cellular .debyris,.JThe resulti

super nat antMt@%@%ﬁWWt?é’éa@ﬁ’éYm&G hyeey<ebls gﬁ?ﬂﬁﬁg’sl?&eﬁﬂﬁ?&g%ber nat ant
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cont aiséril'iﬁ(ri:’g‘:j3 m&lt) ?*gaa?r?g 2mvi gé}-ﬁ V\hcgﬁﬂt he cel fﬁ?ﬂare 1Isyseol%llf)oy mechani cal
shear i mgifichiton of FSE7heeafpeptidediy| AKBegavgse ehremategyaplly coB PRiFAEGOUb3E | ysi s

buf f er Hri or to mxing with Con A Sepharose. The supernatant is then

al | one8P8%hi nd to the Con A Sepharose for 2-3 hours at 4C. The materi al
that fails fethbi @etoins chlBr(Semmittiomeiis)tirahopmeehifedrin Bipotanie nffer tndde t i nes, 100

vol unes each tinme) against_1 dris- tate pH 7. 0.1 _10mM
NaCl, Yvsats Isemir 10¢.0b %T%B%“éesi%ﬁ%g he isPﬁﬂé%%““gis af‘?’,‘%% EE %:QP( Sor val |
SS34 T %a%s): ob1Rfn 2P BolikiriS wasHea in bufer bbb bluied grithSuphmnatchnesiof 3 mMvest ed

-and applied to a Mono Q FPLC-col um equj librated with | ysi ffer. The
proteiA@Paﬂ‘beﬂﬁg?ﬂQl}ﬂﬁﬁtléé'aquﬁzéhfg‘éﬂlklog%fgﬁit@ﬂtw(ﬁa"%m%oehéﬁo. NaCl . 27 20
Febr ua . i} 2heo by edltd thtons are

~ fract i%lﬁtgégx%%o??g%%{m%kgﬁgﬁg r%é??i ons cogggﬁaneiedr%mt he P90- peptide

conpl ek@sogedeintiising éds frgeadnreunobl ot ti ng usi ng an anti-HSP90 anti body such as
3G (Af(nity Bioreagents). HSP90 peptide conpl exes can be purified to
apparent honogeneity using this procedure. Typically, 15 0-200 jig of

HSP90- pept i de caofyl. eRRERA RMITON ANDPURIRICATIONIOF BSPOQ/PRPIINE. 4. 3. 3.
PREPARATI ON AND PURI EbpfiiLERESF GP96- PEPTI DE  COWMPLEXES A procedure that

e e

can be used, presented b vvag of exanple but nat limitation,.is described
bel ow. A pehipeecedie thifpah Be nsed, uessalsd Ry REY ?fﬁxﬁnﬁ‘épﬁ& 120 Fer consi sting
of 30 sﬁﬂﬂlédqﬂ:} Wi carbonate buffer (pH 7.5) and 1nM PMSF and the cells
allowed to swell on ice 20 minutes. The cell pellet is then homgeni zed in
a Dounce hohﬂgxﬂy,itmmrc(enstweapp@pdﬁbi@lmn@@féﬁé&ﬂabuffﬁémmgaﬂ@gr Wil

vary according.to e cgel )-0N kCe til .>950¢ | S 0 d. The
 ont oS DAL 3 TRGOUSE 1 T Rl il b e P Bm dAET. 0
nucl ei a@angked @4 AREmBRDTY Hicrd6pis upatinaioaNAs i Atntaivstosenication geacdlon step is

then recentrifuged at 100, 000g for .. ] _ . .
may be lysed l?y mechanical shear?nggby._homogemzmg the cells in a Dounce homogenizer until

>95% cells are lysed.
Then the lysate is centrifuged at 1,000g for 10 minutes to remove unbroken cells, nuclei
and other cellular debris. The resulting supematant is recentrifuged at 100,000g for 90 minutes,
7 the supernatant harvested and then mixed with Con A Sepharose equilibrated with PBS
\) contéining 2mM Ca® and 2mM Mg, When the cells are lysed by mechanical shearing the
supernatant is diluted with an equal volume of 2X Lysis buffer prior to mixing with Con A
Sepharose. The supematant is then allowed to bind to the Con A Sepharose for 2-3 hours at 4°C.
The rﬁaterial 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 534 rotor) for 20 minutes. Then the resulting
supematant is harvested and applied to a Mono Q FPLC column equilibrated with lysis buffer.
The proteins are then eluted with a salt gradient of 200mM to 600mM NaCl.
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90 m nutes. The gp96- pepti de conplex can be purified either fromthe
100, 000 pellet or fromthe supernatant. \Wen purified f30fabrussy 2006
supernatant, the supernatant is diluted with equal volune of 2X |lysis

buffer an sypernatant nxed for 2-3 hours at 4C wi pfrf8Rpespephar ose
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SDS- PAEdRs/ifsR] cal ly 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 sanple is applied to a Mno Q FPLC col um (Phar maci a)

equi | i brated witjy 3 B{fEir SPNANIBURDIMEASGNG IDKHH 7. The
proteins are then el {EErprESist Ne CO urm wth a 0-1M NaCI gradi ent and the
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_ 3 The p owever, may be nodified by two
- addi t i desatibsltepsy. used ei t her al one or in conbinati on, to consistently

produce appar entl v, NonDOCneouS, RIS, AERL dSEIRhENER of e Raonal Step

~involves an preci pi ron prior to the Con A purification
Jp aBftarbbife DR (pIPIS) amtbdmid PRISH dnd thewels Diotved Beptelirapdee %Sm‘llﬂ!lte& ation
af

er the Con A purification, st befare he Mono . In the
first dperdhegleds disn hgwegsizsd ip 32‘5% FmOgeRize ( é‘eggprf’%lfa\tgl% ﬁe super nat ant
resul t iyBgob &t dAieyvabd RocBRAG 16 8ith kil P9 lonaet wliepoI% cdiisatedidedt 0 a fi nal

concentratl on of 503& anmoni um sul fat e by the additjon of a ni um sul f at e.

The amoni uthlyb&tats@en@ﬁw@@fd@pﬁmf&oW‘}t%s te) EgmRqy vabrplen G5lS, PRACLERE it i on. i n

a beaker cedn \ dc@frifuBed4ti100,000g fbf om about
® to PP ES??HT‘& g{) ﬂ‘% %Xtt én{rhgs?l?% étlon t]?gir?H(}:entrl f’ﬁged a6 000 rpm

('Sor valgo miSidd Tietepd§-pepkiie camypler caatba pirifiasither frogn the 409,000 mellgttcmir% Fenoved,
brought to 70% ammoni um sul fate saturation by the addition of anmbnium
sul f at SURERMBLon, and centrifuged at 6,000 rpm (Sorvall SS34 rotor). The

resul ti ng p%ﬂeﬁﬁmﬁﬁ%&ﬁ't& sﬁf)@ﬁhtdxﬁ thadupaaitad 1@&61@1%1‘13@&1&&%@3‘8}&
~contai ning 70% amoni um sul fate in _aqrder to rltg e térgfpgel | et {M% m xture
i s centlysisbufisgansd the spnsoBtapRXeEHF ¢ howsesd™ G ?Jf SRR ssol ved
I N PBS WA Bﬁﬁé &n@ﬁnﬁmcgﬂ chd'im Mg?. Then, the sty is packed into a column and
washed with 1X lysis buffer until the OD,, drops to baseline. Then, the column is washed with
‘ 1/3 column bed volume of 10% 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 a—l\m buffer are applied to the column and
the eluate analyzed by SDS-PAGE. Typically the resulting material is about 60-95% pure,
however this depends upon the cell type and the tissue-to-lysis buffer ratio used. Then the
sample is applied to a Mono Q FPLC column (Pharmacia) equilibrated with a buffer containing
5mM sodium phosphate, pH 7. The protems are then eluted from the column w1th a 0-1M NaCl
gradient and the gp96 fraction elutes between 400mM and SSOmM NaCl.
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Undi ssol ved material is renoved by a brief centrifugation at 15,000 rpm
(Sorval |l SS34 rotor). Then, the solution is nixed w th 20disbmasedi@r ose and
t he procedure followed as before. In the second optional step, described by
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100, 0 é%‘ﬁ?‘gﬁ%eeﬁgl?%nt I'S suspen etgs%l% 5IL vol urrefggéof PB?, §ont ai ning '
ei t her (sb¥6aBESB IR ORherbamltatzepebet fov thiststep idlamneaipd Pt oeeated(BEPS wi t hout t he

(ll/g ﬁ :- r ??%&écﬁ%%%o‘ﬁ g%“{?gﬁ‘g‘bﬁ% %11% i Ogrrc%%r(r‘;tg {Jé%r tléel n%gﬁ'?ﬁ r’I‘his-I;ﬂﬁttﬁéJﬁ REMS MmO dtS

e result |n?]% syper na%gnt
i al yZ@,@O@ﬂﬁi(ﬂSﬁaﬂ%Mﬂo@rﬁﬂﬁb@h_ d_g?mdiaasgdmawwommf Amie" g M ndf Cat }92)
to renove the detergent. al ysat.e is ¢ g for
m nut eYndisypived Fé?ﬁovﬁggﬁébflgd’?&ﬂﬁ‘aatboglagP%@Oarﬁ%?rg%g%égﬁ%o%% added to
the syper Aataibiod 8 nitkdBvitd OF AGRRGRRE b thopdcadiredolidwades pefotei vel y. Then

‘the sanplé i1's purified by either the unnod fied or thﬁlﬁrm 'fin d.nethod for
i sol ati ng gm3be seequdi aptionsd st dzscrbeshint Wy of sxprits ol R PRl

See” above.
12,995 AR Ay Bl e ot 1
cel | s/ ph&sphiste buffer, pH 7, 300mM NaCl by dialysts, or preferably by buffer exchangeona
| Sephadex G25 column, After buffer exchange, the solution is mixed with DEAE-Sepharose

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

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

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

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

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

175mM. The resulting material then is applied to the Mono Q FPLC column (Pharmacia)
- eﬁluiﬁbrated with 5mM sodium phosphate buffer, pH 7 and the protein that binds to the Mono Q

FPLC column (Pharmacia) is eluted as described before.

29




4. 3. 4. PREPARATI ON AND PURI FI CATI ON OF a2M Al pha- 2- macr ogl obul in can be
bought from commercial sources or prepared by purifying 34 Febreasy RoGan
bl ood. To purify a2zM from bl ood, the following non-limting protocol can

be used b $2Y0:9 exanpl e: Blood is collected froma supj 02BBd;1 s al | oned
to clot. 1TCIE" han centrifuged for 30 m nutes under 14‘,:%% X g to obtain

the serumwhich is then appljed to.a gel filtration,colum (Sephacryl
S-300R) equﬁtFﬁaBPféﬁléfa@\kPWﬁV%.tb%NPﬁl?ﬁﬁdﬂﬁﬁeé‘F"fﬁﬂa?s.e%S’BYEPé‘%B‘? 3M NaCl . A 65ni

col u ”“e)#e@mléﬁﬁﬂoﬂ‘, e bRRBHLS i Fho g3BS WBdndBpLaR Bbp fnteubt panScatiore col | ect ed

and eac raction is tested for presence of a2M l%y dot, bl ot using an

a2M speoiocok Tnadditionit is appreciateiialse $he fhe benafihef adding eaghot B ApiieRp! 8988 appli ed

i T et nals SEREANTE shitg ML | 2 N T o o Bon A ool um
(10m) equi Wipeaire gposriricion Rdsqashdmtie 100,000z pelldihthe pellal insuspendtdsnéd and t he
Dver - vimos et oni e A % e ot 1 i AP PRSP °C 5 05
e S e gl s ivaroae it (1

i s el UR@EOEOOPEN Fisiytes and/the rewltivgrupeymeteatdigdyzed Faainsh s9voRL sangs © 13M sodi um
acet at i i i+ qglé(t LEs eaMifaden e purified

to app Q%%og{n%éyﬁgwﬁs 1:r?g t ?E'rstﬁ%?%%gﬁd&?gﬁﬁga%%sa;eq byg?odi um dodecyl
sul f at €60,p00gyfaEI0hinuics chepahernitant hropitel; exl eicium SidmagmetowRraadied PXIsRESS| ON
OF HEAT SHOCK PROT AND a2M rtain i - resent

i Avent FYIFMAEHE %@%E@%‘B@sﬁk g‘ﬂ%ﬁéﬁpﬁc 6%%%“@%%§?J lgkﬁfﬁeegsb §hi gher
level s cf@fer HRRSmAR A 3Mnb Mo nlef o8 T8 isting EBI0septidetomplackein teequences and
nucl eoti de sequences of many HSPs and a2M are generally available in

sequend@0,0Qe supaaiant, ssgtlevas GenBank. Conput er prograns, such as Entrez,
can be usedﬁ@?%%@@ﬁgw&%?@mp%gﬁﬁg% L hdehi@)emn RBNEIG ULAG tha | d sequence

and genetic’se ata I nter accessi on  nunber. These dat abases
can al gmckdurs.cAbait #0120\ ifgehé cdmbedsndalie 1gkalle/tivanei ous degrees of
simlarities to a query sequence using progranms, such as FASTA and BLAST,
which rank the simlar sequences by alignnment scores and statistics. Such
nucl eoti de sequengqs FREMARATIONAND PUBIRITABONOREM t hat can be used for

- the conpositions, nethods,_ and for, preparation of .the HSP peptide-conpl exes
of the inventi onAlpha-2gaacrogiqbylin 9“@?&’& §W?m@ﬁ%%}ﬁﬂmﬂ?§c°5§§¥%rﬁ&igy

purifying it from human blood. To purify ¢2M from blood, the following pon-limiting protocol
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
} (Sephacry! S-300R) equilibrated with 0.04M Tris buffer pH 7.6 plus 0.3M NaCl. A 65ml column
is used for about 10ml of serum. Three ml fractions are collected and each fraction is tested for
the presence of aZM by dot blot using an a2M specific antibody. The a2M positive fractions are
pooled and applied to a PD10 column to exchange the buffer to .01M Sodium Phosphate buffer
pH 7.5 with PMSF. The pooled fractions are then applied to 2 Con A colummn (10ml) equilbrated
with the phosphate buffer. The column is washed and the protein is eluted with 5%
methylmannose pyranoside. The eluent is passed over a PD10 column to change the buifer to 2
Sodium Acetate buffer (0.05M; pF6.0). A DEAE column is then equilibrated with acetate buffer

and the sample is applied to the DEAE columm. The column is washed and the protein is eluted

. 30




No. M24743, Hunt et al., 1995, Proc. Natl. Acad. Sci. U S. A, 82:6455-6489;
human- HSP90, Genbank Accession No. X15183, Yanmzaki et 20 FebrpugR000ci ds
Res. 17: 7108; human gp96: ML Genbank Accession No. X15187, Maki et al.,
1990, Prog, Natl. Acad. Sci. U S. A 87: 5658-5562; hunan. Bl P; nbank
Accessi on"RP* '\ ¥645; Ting et al., 1988, DNA 1: 275- 28%%‘"6‘%%{ 5”’CjeHspzz
Genbank Accession No. M4743; Hi ckey et al., 1986, Nucleic Aci dﬁ es. 14:

' 4127- 4%th 0.1 selinspagate. CBiaskionscahedMbarihen psiod  Thag sl caabe gimitied) 990 Gene

87:199- 204: : ' ; ' t tal.,
1987, %?’P@genﬂ%ﬁ%e%g&%?mé@ Q%E%“%%gg%%eg%%%%ﬂ?@%%mgga% gYanggank
Ac c es SobacrijamiddlgPaldcirophasesiet al ., 1988, Proc. Natl. Acad. Sci. U S A 85:

'+ 2250- 2254. Degenerate sequences encodi ng HSPs can al so be used. As used
herein, the term"a2M enbraces ot her pol ypeptide fragnents, anal ogs, and

variants of a2M;havi RECOMBEGSNT RXIREESTOMNOP Hil £T SHOCKBROTEIRE% and nost

preferably 75%to o0 acid identity wth a2M and i s capabl e of

formng a conplex w an antigenic peptide, which conpl ex i%]OcapabI e of

" bei ng t akein cqutaenshodimantsgd thepreses ivientiong HSPs a2 pasy beipkp %A Tofune

- responsg ai nst _.t.he | gent I EM&? M. roleecU 8@ ackdhe i nventi on
ceﬁspt% Ceﬁcggeés gber %Qr%fs %?ﬁF s 48'! S P%%g?orﬁgl ac

can be ommercially or p rom natural sources (Kurecki et
al ., 19f®nceAnad nudictidbenmenceOof4ddy H30} andu?darsgensrallyaveilpblein sugnense

reconmbj nantly produced. n-limting ex | f 2006 WO
03/ OIEAPFSWP%S@%%%@W“@HW U8 a}hn%tﬁ%ae%’%ag%ﬁé%g% or%gér%%ar ation of
t he aZiipleyRRARbESASang andikitacid Biéqithicmd gemtia sequbmiel datamf inBeesbayicedsivas si on

Nes. Mi1313, P01023, AAA51551; Kan et at, 1985, P‘rwgﬁ. Nat, Acad. Sci. 82:
2282. 2nder. Ahgsqydatabases sasalsn e reachef AoWrRHY SSVFResh WHR S WROUHEEI ™ once the

nucl oLAgASIIPRE Sasadl nd D8P st 22 NP HABIASTHAECRERR th dent i f i ed,

the nu or a fragnment thereof, can be obtained and cl oned
i nto asimilensppeasss by aligment scores andstativtiésn Shch ruelrotidaseguencespd nei BREEE; on

vector_can, th i.ntroduc 08 . t PRAGR [ of the HSP

or a2 I\ﬁanB{eﬁE;ggsﬁsﬁtPatrcgEge ﬁeﬁgﬁtﬂ%ﬁgﬁﬁ% lﬁg}%’nmgtﬁlj%s%gfg& a2M gbgfﬁglescri bed in

det ai | HERp&itide-cIRpcXINAT MRYnBAti@hirais fotlovy Hbhan ZISPT0.[Gabankdrecessionol ecul ar .

- cloning directl froma tissue, cell culture,,or clone ., a DNA
"I'i br a]ng! “M24743 rfdnd e¢tal 4 PP #{ﬂcgﬁ%ﬂ- éFa‘i- 1§be£§’ %c@ﬁ?&ggg‘t“s‘%@é}g . Met hods
i N ENzZA0RL 00X coel 95 N0 OIS B%, Ytz Aot cRA. RtigSRes. 15308, Golnaaigp9a: 1989,

‘Mol ecul ar oning - A Laboratory Manual, 2nd Edition,_ Cold 8955&2%5%;% bor

Pr ess, GbibankyArdessionido.CUis 87T tMaki ¢ftad e 99, Prac. Mitle Agada SeipV St o d: | et al.
( € ds.) 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. US.A.
h 85: 3807-3811; and mouse BiP: Genbank Accession No. U16277, Haas et al., 1988, Proc. Natl.

Acad. Sci. U.S.A. 85: 2250-2254. Degenerate sequences encoding HSPs can also be used.

As used herein, the term “a2M” embraces other polypeptide fragments, analogs, and
variants of ¢2M having at least 35% to 55%, preferably 55% to 75%, and most preferably 75% to
85% amino acid identity with a2M, and is capable of forming a complex with an antigenic A

B peptide, which complex is capable of being taken up by an antigen presenting cell and eliciting an
immune response against the antigenic molecule. The ¢2M molecule of the invention can be
purchased commercially or purified from natural sources (Kurecki ez al., 1979, Anal. Biochem.
99:415-420), chemically synthesized, or recbmb_inantly produced. Non-limiting examples of
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- Greene Publishing Associates and Wl ey Interscience, New York, each of
which'is incorporated herein by reference in its entire0Febr@rpaed) derived
from genom c DNA nay contain regulatory and intron DNA regions in addition
to coding reqgions; clones derived fromcDNA will contai on
sequences.wﬁﬁ‘flévar the source, the HSP or a2M gene sho%pd%g'geﬂzg%ned into a

sui tabl e vector for propagation of the gene. In a. refﬁ]rgr.ed enboedgsment, DNA
can beaMiskifenced tat eambgaresyiPrisparetional e «2Mpalyreptidss of RSP ERATEn (PCR)

anpl i L%q%wspgﬂ@bygﬁ&ggﬁﬁgscgﬁwﬂ%mm%Ahs_lm;)\mn%emammama rel ated

- or ho ogou a I's used to anplify the desired sequence in
DNA  clAeaE Sei. 82 20822fi6c AodegeiBiiie bdqbenee yncoging 62M epnalspdevsedn. PCR can be

carried out, e.qg., use of a thermalk T A estase (Gene

Anp(r)). The polg@‘??éaié’é’dgﬁ eﬁ%‘?ﬁ%ﬁqﬂg%’?g%@ﬁ?s&ﬂg%ﬁ&r%%ﬁy used for

~ obt ai NiQgHARN AR nR¥lediRB Sedub:Re S FaghibntithdrevTaeh befebtainest anbilered dnto g | eot i de
'sequence encodi ng an HSP or a2M of any desir.ed Ien%th C eneraf ed

b
usi ng PxiRegsionsvester fox Jeermbinanh RXRIPAEIOA ENGRFPTEERIOR ¥R Elétbgﬁ-g%lﬂ open readi ng
fram ALternatively . iR prB@ucA e RSPt
appropé!rhﬁﬁé%@?rglg’pg%atnﬁl%esgﬁgto?éaﬂdén omﬂlg egse(s) i?prsugh sites are
“avai | algb®i aré etsehtei hgdaaif kagnent of DNA encoding the HSP or a2M gene. |f

- convenient restypiction sites are, ngt ,availabl r&ated in the
“appropriate posiﬁ}eﬁ}?}g‘gW@Ff’ taﬂ)legg%ﬁ}eqé‘ m%gﬁ%%]é%eg%q%ﬁg?é?m&gﬁ y

alrrpl i f iﬁ%ﬁ{éQé%uélﬁélhﬁﬁkgrel,(meﬂ[DNM@.ga,rdDI(IAe'Ebrahdb uft@amdadﬂﬁl@ﬁhar apga eL '
-al ., 1992, PCR Method Appl. 1. .277-278). s encodes the
HSP or bwi%ﬂ%%“ﬁéﬁﬁeﬁﬁwm W\é“@@”@%@?’%@gﬁ%%%%@&fhen _

Ls0l at ey, aldl of &lgﬁ%ﬁ,wbﬁéﬂar@oﬁﬁgr ANEbRhBry MRS, In0 BditesCuld Spange bei ng
taken to ensure that the proper transl ation readi n%}frageagz ggl nt ai ned. -
in an alarerPadss, Newerdrbrinddrent Rptoeiuiniviolazlar fpiology, et ANEBP or a2M
gene from N ; ?eaﬂﬁ@}s e JEXhicRhigndorpaaedri C

l'i brar ﬁeﬁeﬁg&mﬂg&l?%dilq encege%ﬁ’?g%?ﬁg%}el ated. HSIés or a2M are

avai | ahefiramgrefencdin i eniiftyp dChnes dedial fen sedomic DNGmay PRI FgY#eRt s in the
- genom c DNA | i ry. my be.screened by nuglejc | hQdlsAabdgp to a

7 abel campie AT HdiSR0 1 ooy far el Fop PR RZAAR 0
Hognes iy Sba sedibies. Wahtover AaBurcEehe HIP & oM géne sBOEA pe cldirdswtoBNA fr agnent s

with substantial, honology to the probe will hybridize. It is also
possi blsvitehde vestonforpyoragetiop of BYSIZER® e fragnent by restriction enzyme

o a known et 1L R B e R Hp or a2 |
" genoni cpoBpiferasechaimireactiont(PER pamplification using primers designed from the known sequence
of a related or homologous HSP or 02M. PCR is used to amplify the desired sequence inDNA
clone or a genomic or cDNA library, prior to selection. PCR can be carried out, e.g., by use of a
\} thermal cycler and Tag poljmlerasé (Gene Amp®). The polymerase chain reaction (PCR) is
commonly used for obtaining genes or gene fragments of interest. For example, a nucleotide
sequence encoding an HSP or ¢2M of any desired length can be generated using PCR. primers
that flank the nucleotide sequence encoding open reading fram. Alternatively, an HSP or 02M
~ gene sequence can be cleaved at appropriate sites with restriction endonuclease(s) if such sites
are available, releasing a fragment of DNA encoding the HSP or a2M gene. If convenient
restriction sites are not available, they may be created in the appropriate positions by site-directed
mutagenesis and/or DNA amplification methods known in the art (see, for example, Shankarappa
et al., 1992, PCR Method Appl. 1: 277-278). The DNA fragment that encodes the HSP or o2M
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limted to, chem cally synthesizing the gene sequence itself froma known
sequence or synthesizing a cDNA to the nRNA whi ch encodsFebmearg@P0or a2M
For exanple, RNA for CcDNA cloning of the HSP or a2M gene can be isol ated

fromcell | xpress the ESP or a2M A cDNA |i brar ener at ed
by net hod?é@é%l?n the art and screened by nethods, sﬁ%ﬁﬁgoéaﬁggse

di scl osed for screening a genomc DNA library. |f an an ibde toﬁ;tape HSP or
a2M i is thepasataied, end k&?@%F@P%?PPWWﬁ‘%Wﬁ°f’i°@8 BYE BRGS0 "8 | abel ed
anti bo - reine Bandis Walbgsddzi ng clones. Other specific

enbodi%xé %o%e#%%s{éﬁ%rg%gnrﬁ ng olf_ a nucl eoti de sequence encodi ng an HSP or
a2M are presentizdn aeresivagsitodinrat, fordhe mplegplor gning ofian ASP QK 0ZMEePg)| | ows: | n

a specpfic enmbaodi nucl eof | Iy AN oftle oM can be

dont | FPEGET SOV v oot B S RGAS, SRGRE AP Tibcdiot ol ik

nucl eofdqflenceEhesmB e reRiR@AIEPs or 4I3R anravaikMlamdenn bymifiod sntlobded thons of

stringency which are well known in the art %i ncl udi n %hos% enpl oyed for

cross-§®é@i@§WﬁFE’éP%ﬁ%‘P°mﬂg BRSSP tlglﬁ 'é€% known in the

art Caﬂy&rﬁiﬂﬁ taQalSE%ﬁig e (B\GhkoH Al Davis ek eSvidrde $06: 186 (RAstedeapdence, for
ma

pur pose” o Ing amno acid-substitution(s) in the expresse epti de
sequenEiegness, 1094, Povceetl. dgad. el BtS.AglZ: 8861, E%Q’S@PN;“F fragmengs ‘V’élbﬂq’ﬁtg%ltg”i further

~mani pul ati.ons, . Such t | S ; biohliRdfb@neng hem cal
mut ageh%@?lg‘,gy ﬁoﬁé?/?rﬁ%&ﬁg% e- |g{elg@gggﬁsus{%%%g%eﬁg&%ﬁﬁﬁéﬁson@gt gf 1978,
J. Bi ObestricHenenz2i3 digbdba(s) andlcmparisoh ebfrigheent slzasadthdbose srnealgd Aecordng St h,
1985, Ann, Rev. Cenet. 19: 423-463; H Il et a!., 1987, Methods 33 20
-ﬂF‘bruaFWaerﬁ@P@Tg'?lz PCTI US02126573 Enzynol . 155: 558-568), PCR based
over | ap ext ensi ofjdriRivatto Ablating M8 SSPGR BEMEnorhik-TRA) incRER-bubarsadt megapr i mer
mut agenesis (Sarkar et al., 1990, Biotechnigues $. 404-407%J etc. '
Nbdi fi distitedtes chemrically spukesizing i ashe seqnence itsalt Bom & SOV HaUSPRTRY eot i de DNA
sequencing..ln c ' [ | f OFR&AENBRNRAFSCr et ory
form ofynggeﬁ%mgascgﬁﬁtogﬁgwgﬁ%%go?ﬁg%%% i&c‘?wtlgg rrefﬂﬁ%d’s of the present
i nvent icDIVA Sogihg of theHBR bou2M pahe cambdiisolated fromraglls which gxmess B HRF $the codi ng

sequence, f o Rretention si.gnal 'qﬁ%!m KeEbagodi ng
sequen@‘g}’{‘s’{fﬂé% & Ty B m%eggafxﬁg@o ag twgcﬁréﬂ(?i |tgt¥6em%n%b)r{ecognition and
| _ptrjnr) i 1; | (ga{mt RBMhdb disfleseﬂlﬁﬂl ,scr?aﬁﬂg Bgenbiie IZiﬁApib{drj'.dtﬁaminﬁledﬂQéheﬂgE@ ot aﬂl\g anot her
_ enbodi nent, a nmolecular tag can he ed. t o nat ur f _HSPs or
22N POyl SERASTOnAgM ey begarniBos by Banisrar F abies pbp AR R, 1L er
reten‘t'iagﬂi.%ﬂ{éﬁkinggloﬂ&% resulted in the secretion of gp96-1g
exes

pepti de-co romtransfected tunor cells, and the fusion . of the
'KDEL- del et ed Other specific embodiments for the cloning of a nucleotide sequence encoding an

HSP or a2M, are presented as examples but not by way of limitation, as follows: Ina specific
embodiment, nucleotide sequences encoding an HSP or «2M can be identified and obtained by
) hybridization with a probe comprising a nucleotide sequence encoding HSP or o2M under
various conditions of stringency which are well known in the art (including those employed for
cross-species hybridizations).
Any technique for mutagenesis known in the art can be used to modify individual
nucleotides in a DNA sequence, for purpose of making amino acid substitution(s) in the
| expressed peptide sequence, or for creating/deleting restriction sites to facilitate further

" manipulations. Such techniques include but are not limited to, chemical mutagenesis, in vitro
site-directed mutagenesis (Huichinson ef al., 1978, J. Biol. Chem. 253: 6551), oligonucleotide-
directed mutagenesis (Smith, 1985, Ann. Rev. Genet. 19: 423-463; Hill et al., 1987, Methods ‘
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gp96 with nurine 1g@ facilitated its detection by ELISA and FACS anal ysis
and its purification by affinity chromatography with tHh2 Egbouasy 280t ein A.
4.3.5.1 EXPRESSI ON SYSTEMS Nucl eoti de sequences encodi ng an HSP or a2M

ol ecul e GaRaRRsAHSerted into the expression vector fo][;m%@%‘%%ion and
expression 1 n reconbi nant cells. An expression constyuct; ~aS uUsed herein,

~refers_to a nucl eotide sequence encoding an HSP or a2M gpe ssoci at ed
with  Brrmgl 1% 5e8-ped) Pekdpsed oxgien Aetepson o waé’%é%%i‘zif{@%cﬁﬁe HSP or

a2ZM oY L EpabfimB A REMEANRY (Saikr 4195,1996) BiotecaRflca B! d04a@3p6kat ed” refers to
an assocl atioh 1n which the regul atory regions and the HSP or a2M

pol y peModificationsicrarbe sonfismicd bie st enfled didepymyelgotidedd seapensingd in  such a
way as to perm inéeﬁgiﬂsefx{l/%%%deﬁﬂ’alﬁl@ﬂic%}d éﬂ@%ﬁﬁéaﬁe‘%{/eﬁggb%'o?g gf. the HSP or

a2M sequence. A Vvarie expressi on vector used for the )
expr essceied GISPHSRRd ¢ pradivk therndthods ofthe present rtventionriStielda toleiqrcabom dis

cosm ds, phage, phagem ds, or nodified_vyiruses. .Ex s A ncl yde

“bact er rpFREDY eRkEe FifxRntrars e P ot e RRee dondbies oo or
pUC pl rpEt Godifi@Sdqiidict kaspladed Wit a RJIRERF taRlto BRAKAS the Ricoaiimaame) . Typically,
such expression vectors conprise a functional origin of replication for

pr opagetirifisatiosfof fiedISFe suchras the Famortiop phtuing 18GA o dn anolier embadumesy, 2 nor e
restri &Bieaﬁargxg%g e L&RE % ey JoQbtel REDS bi ﬁupgc%%bﬁé%&oﬂo. ) gene

sequence, an r nore selection markers. For “expression of HSPs or a2M
i N man®ai4312h deoststraed that, delktivmoefithe BR oftentiog sigaslmf gpPtogslindin thagecigtiolsed, f or

- exanpl e Sv40 early and | at r.Qnot er t t.0 | i 34 20
Febr ua?l;gp%-g%p %?f@i%‘?i o%ﬁ%%%gﬁﬁf”@ﬁg%eﬁs TR yle%ir?'fd'#gltc{eegw)and_ t he
‘RoUs  s@iosaiiih nvirine Sz DRAagilitasdriisdatection by BLIS Ravt EABY andlysiywnd és purifivdtien bl e
pronoters that may be useful in manmalian cells include but are not |imted
to t ho®eaffinibydromategraghy pithitke sideflirptsitionei n 11 gene, nouse mammary t unor
virus glucocorticoid responsive long terminal repeats (MMTV-LTR), the P
-interferon. gene, and the HSP70 gene (WIlians et a!., 1989, Cancer Res.
49-.273542 ; Tayl or #8.54 EXPRESSIONBYSTEMS . Biol. 10: 165- 75). The

ef f1 0i ency 0l SXRI S350 lodin R QloRPMIcR.8 AN &5l IR, De enhanced
by the incldsion or appropriate transcriptron enhancer elenents in the

expr es&ipiisive edctt forpuspagaivn hbbe@resfionindecombinéhOcallsr Aa expdessiahiconstrud, vi r us,
- cytonegal ovj rus, | rmunogl obyi in genes, . netal | othjonein, P-acti ny&gee

Bi t t nef® wed harem, Fefers to RaYglentde fequens Forling §8 5ISPoT g2l pperably pssgiatcd Y480 - curr .
. I o RuREIRBMator regdBnsilich al3Fs EYRERRDA 0P the LRIH Ga2WPiol8duidinGaNt ai n
‘'sequences that perm’t naintenance and
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 o2M sequence. A

) variety of expression vectors may be used for the expression of HSPs or ¢2M, including, but not
limited to, plasmids, cosmids, phage, phagemids, or modified viruses. Examples include
bacteriophages such as lambda derivatives, or plasmids such as pBR322 or pUC plasmid
derivatives or the Bluescript vector (Stratagene). Typically, such expression vectors comprise a
functional origin of replication for propagation of the vector in an appropriate host cell, one or
more restriction endonuclease sites for insertion of the HSP or a2M gene sequence, and one or
more selection markers.

For expression of HSPs or «2M in mammalian host cells, a variety of regulatory regions

can be used, for example, the SV40 early and late promoters, the cytomegalovirus (CMV)
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replication of the vector in nore than one type of host cell, or
integration of the vector into the host chronosone. Sudﬁ}%@ﬁuﬁﬁégginay
~include but are not limted to replication origins, autononously
replicati ces (ARS), centronmere DNA, and tel oner Lt may al so
be advantgg%gﬁﬁyﬁg use shuttle vectors that can be repl?ﬁ%@@ﬂ”ﬁ

mai ntained in at | east two téges of host cells. In addition, the

_expr esumowiareearkypromojercandiiag Roussueemampis lons teaina rsptd RIS genes for
I nit di
P or oieleR Ao act it 13 h i imafad Ok AR SRR IERGE (1D, O

expr esti thaose |a§sommﬂmith e mdlloﬁmm:um gdneymede mamnrytoeror virussghicocartienid sy st ens
may be used f

e i Rl e e C S M

hy pox agWiides er GL; 31'98951 TR RROADI TTasvbt Tragn@;feemaegﬁ Saybakls Biolar 165-
Szybal ski, 1962, Proc. Nat|. Acad, Sci . 2026) , and adeni ne’

phosphéDi Fbe pificiensyf exnression the HSP o5 p2M 1&98@“ c@émpy boenhgiopd bythces can be
enpl oy r abolite
o5t of Shusiin bhitprBARE b ip @Rl £ ook GEPEE eiiiton SR el USRS 2

r educt fomed bﬂﬂ%)wum{@mmmscwmdbmmtohﬂm gt e ( W gler et al.,

,%\228 g‘ﬁa{“ho Acad/?a%%( seg B fe‘é'g lg%mﬂi}«%tﬁ%} Fﬂ?”s%orl‘allssl n]jce o rrycNgfoLenollc

aci d (Mdol CQ@.I’O@MBIB&EEIOIJIQWT) Proc. Natl. Acad. Sci. U S. A 78: 2072);
neonmyci n phosphotransferase (neo), . which confers res* stancedto t he

ammi nogl ycosTRFSXe5esion Vepiar Hay 1130 ey Eafipseareages fiat perpitggaintgnangppad g 150 1) -
a hYQ QA bPthP RRER E}Pﬁﬁ)ﬁﬁﬁ:ﬁﬁfn@%e bR cellVY iR Rt 6fthe VR Sitafige t o
hygro n (Santerre et al., February 2006 WO 03/015712

PCT/ ugyom olg5mesor®s SuchGsnesngs mayjrojude butase n@élﬂet?ﬂémf’@h%*ﬁ’k efgs:such as but

Snot ression
const r P B s RO RS a AN PRI, B it DR 108, B8t e
with ngadvaﬁtageﬁuytegsmmamcthe ticht candiclrsplicated adunsntained o A fgastdpe typee host
cells 'fg]irlp exIEressi on and production of the HSP or a2M conpl exes of the
|nventP st out further cl oni ng (see, for exanple, U S. Patent No.

-5, 580, 859) . 1 biagiti6 el BletiiorCROBE f thtaifytleatable of eitbdiable Didfker gemufnces t hat
-faC|I|tate integration of the coding sequence into thg}gw of the host
H F

cel | ;¥ aiidplly isolgting podentisyseiost eslls st sontamANA eqcedingan qrlong 1ot

n'ecess QARA nSidhiAn tARNE Srefekre) origin
sui tab%ﬁg@gg#’g‘#.@%ﬂ% ggt%{:%s%ls%teo r&%r to pr lgmg:;ate énd express the

HSP or ActuiiYerw selectior systerisdmayiesisedfot ingmmalizrasBs, iiniuding butnet limited i ai ni ng
clo nec‘th':a| er[())ers sf']inzp excv?rglls Hﬁ’mcﬁ&uﬁﬂa se fog?er ezb gL, |1§'H; ?Ldﬂ S_E.dZZB), hypoxanthine-
guanine phosphoribosyltransferase (Szybalski and Szybalski, 1962, Proc. Natl. Acad. Sci. U.S.A.
' ) 48: 2026), and adenine phosphoribdsyltransferase (Lowy et al., 1980, Cell 22: 817) genes can be

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

including but not linited to cal cium phosphate medi at ed2@ Fehmesrzefdon

(Wgler et al., 1977, Cell 11: 223-232), |iposome-nedi ated transfection

(Schaefer-Ridder et alL, 1982, Science 215: 166-168), I [ ation
g s

0.
(Vol ff et WAYASE? proc. Natl. Acad. Sci. 84: 3344), ?ﬁj ection

(Cappechi, 1980, Cell 22-.479-488). Any of the, cloni n_g,‘ggﬂ e%pressi on

vect 01984 Gene 3t dd7h tbérmelasiablromarkerssrueh ssdwt poidimited SOMBIEI £RO M known DNA
sequepces by t%hgi‘gﬁu%gs wel | khown in the art. The regulatory regions and
enhanEBYCRT EARAPL PE8 be of a variety of origins, both natural and

synt het i c. TROARresHOs berisBudd bénitizhig aadISFs onedMbvediop saiered opasshier ci al | y.

Non-limting exanples of usefuyl vectors ,are, described.in dix 5 of
Cur r e Atsopintsd yalh regulatonygreinus Faty eﬁﬂ&?’@@?ﬁ'ﬁ%‘g’f&e@?mﬂ%ﬁ Bt w@geg{_ . Greene

Publ i %%res%&ﬁ d ﬁdedo%f{HatrmP&ﬁ LEPCRmpURLCHY theimvagion paheit detiveciening by
ref erence; an P e catalogs of comercial suppliers sug? as G}Igg’t ech

Labor gteerforexanie; HiS Paiont Nn 8,580,899 Th PHAresioR consHucts may alsqSfalbPyA 1 nper
of viral-based. gx ' . ] beln ke hékt l'ian
cells S?%‘Fn?eéﬁlgt af:ﬁgaﬁ?sﬁl(’tee pFé%lgétg%@o%%eﬁgiﬁg)zﬁ gé\l/lgl(?i“te gfgblt}si ﬁ%m% Vi rus
‘backbefgsnidomubresmbiastione th thisdmstaiceritis not necsssaPto(CBWID) anErpRstotet  al . |

1979, Cell 17:, 725), . adenoviru Van Doren, et al ... Bi ol .
4: 1638gtor W&ééﬁﬁﬁcﬁ%@d’“ﬁ“lﬁﬁéﬂbﬁ?ﬁﬁ%@ﬂap ogyeelly ‘.n,j"?%g&’éw%“?atw r%l . 62:
1963) ﬁﬁ@&tﬂ@fﬁﬁ&miﬂd}&ﬂﬁ%ﬂshﬁﬁcé@.nn_ et al, 1982, Proc. Natl. Acad.
Sci. 35 4897). I n cases where an adenovirus |%Bgsed as_ an, expression

vector, t Faprdssiorcompimctscquianiog cloaghHSP ofatM goding sEIueRfes o br firo
transcription/tr ' ' liHeltdin @O 031015712
PT/ih[ U%E%W%&%%O%%ggyg? %{%ﬁ%ﬂ%@%{qﬁ%&%@?ﬁﬂ?ﬁ%ﬁ, tﬂg I eagé%? soequence. Thi s
chi nenintitedanealéiam phbsphatb eneiliated traasfection (W@eraﬁdgdw}, GsUdE23Ae38y in vitro or

in vivo reconbjnation. l.nsgriionj.n a N; &S | . Qg of the viral

genong!POERmE-me 1@‘6% b’F’PséefL%‘? e?e\ﬁﬁ“?def %‘gagr %@h§§£drcgrb:%5nglgﬁgﬁst) >virus that is
Vi abl g1 aRdpGRARATWO I er £ ROTTS BioB INAE head ISoig 8dt3 3p4)pandatisrainjeckinh ect ed host s
(see, e.g Logan and Shenk, 1984, Proc. Natl. Acad. Sci. U S A 81:

| 3655- i@BB)CChI On‘éel_})%%ii‘”fp?ﬁ@vi rus (BPV) can infect many higher vertebrates,
i ncl udi ng’ R ARGy anPWprbSidh VEAHS eRBbAM hetdth SRYTEs syhihesizedand of shuttle

vectors have-been devel oped for reconbi nant gene expreﬁi on _whi ch exist as

st abl eassembiled fompimqv@ODYOGeppocs by trshmiyues ssellikaetp 81Bs el IPEIENYS i
(the areprcg eipmeaiadnisbn M ER0ABT HFbaAE Bl SRS ot 2 o oad
host  yectors 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 ef al.,

Greene Publish. Assoc. & Wiley Interscience, which is incorporated herein by reference; and the
_ \) catalogs of commercial suppliers such as Clontech Laboratories, Stratagene Inc., and Invitrogen,
Inc. .
Altemaﬁirely, number of viral-based expression systems may also be utilized with
mammalian cells for recombinant expression of HSPs or a2M. Vectors using DNA virus
backbones have been derived from simian virus 40 (SV40) (Hamer et al., 1979, Celt 17: 725),
adenovirus (Van Doren et al., 1984, Mol. Cell Biol. 4: 1653), adeno-associated virus
MoLauthn et al., 1988, J. Virol. 62: 1963), and bovine papillomas virus (Zinn et al., 1982,
Proc. Natl. Acad. Sci. 79: 4897). In cases where an adenovirus is used as an expression vector,

the donor DNA sequence may be ligated to an adenovirus transcription/translation control region,
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range, a pol yadenyl ation signal, splice signals, a selectable marker, and
"poi sonl ess" plasnmid sequences that allow the vector ta2bEchmapddied in
E.. coli. Followi ng construction and anplification in bacteria, the

expr essi W@ dNst ruct i s transfected into cul tured PRHRSPIER cel s,
for exanple, by the techniques of cal ci um phosphate coprecipitation or
el ect r ppOM@iddtomofePind thipatitchamtr segiches. i chitperivgenemaay hershe iasertpdiisf or med
phenot ype, selection of transformants ji.s . USSce

achi eved. b lenant
sel ect tabpdenavinis genonas i3hin F&ro AT <R YR FRETmbiRRHos, e‘¥‘8’§Ps¥%mce. HtIE—a(l)rﬁag’agl)r(Bat;rrpI e,
BPV vegt or %@g@[\{gﬁ a5k RRGMaH rScdiimdaevitis deht iseisblepnéss HSPs or
az2M (Kt Fgg%lfgﬁga??ee@%ﬁ?, ur. Jﬁ | munol . A 97-104; One e% al , , I§|%1|rran Cene
Ther apyaptile 305presSig hdtdralogomspradnetn injufected hetedece 48+ hPFHn AR Shrakd@Bhange of

cell types_for 0 e hron. Alternatively, the vaccinia 7.5K
prormtég’c-ml'ﬁﬁalfggdﬁ(iég@g%@kgckett et al., 1982, Proc. Natl. Acad.
Sci. U. S. ABdifie phfilomévinR (BNt tisfed many high@Brichatesy/inchiding agn, Y 7sg64,
Panicali et al., 1982, Prqgc. Natl ad. . Sci . . 27-4931) In
~ cases m@@aﬁaﬁwm{mc%‘?‘“@ ro%@@ﬁ?vvéﬁ%?vgggésde%&e%l%df 4’2 Epstein Barr
ViTUS (EaMinl bOlIbikdidD wRBNeERYS Rt oqniapy (W00 topieEBIp- 1; 2
acting réplic

trans- tron factor) may he used. Such vectors can be.used with

a br oaextrackmpesonfal bigments oo agellse Typiealpiiest Y5oiog fopRBRsemay of, °01990.
DNA P arech, 2:14- o o - £ bl BNt ech
" By 508 od 5 gohibor b ARG g s 2ARG0| Ayehbablut bt ot ec

Labor a ant expressi‘on can also be achieved by a
r et I OV kdop§ alponaenyRNRT dgsil, apliceyienama sclectallamater, 26 "roapEF eRlpTHA,

retroviruses can effjcient i nf ect t : 2gaW de range of
06) | 1 s gen e Yo bl O RIBine BB o I 7

et r ovigh UGS SR baserid Ml pikssion depecdneimioe i tamsfectersintornpivrebmampeliar r al  gene
sequenceS can be renoved and repl.aced with an HSP.or a Z%A cg%iggg sequence,
whi | e wkils, for exsmpis, b fagitechpignes of flcium PBesPRAIE CORIPYPISERR VB H 0T 71 2

PCT/ USQ2/ 26573 .ca ' | yrdnBREed pHeRotiRS keldc sl thwforimah®dd i on by a
retrov%fz’ra Oﬁ?é??té’re Sc%%%:hggin%@%s%ani pul at ed by%\e choi ce of enyel ope used

for veatigEveddgksgifmdomiant elcatble siarker,suely as\histidinol a8 E8iaREn T se a 5

I ong term nal__repeat TR g I Eﬁq:g; St presd HZRS LT | Al
origin EWRI%QEVC%FW,(‘%'& %e%g' B %%ilp?crrlg?' e he D associ at ed '
anti gepbgs iy 2R, Eur. TTEinet] 1818761 0d; Pbsertal.oHuban GensTherey §'32PTR dhd 3

LTR, such that transcription frogmthe 5 LTA pr SCeiblRs. the
cl oned 3BNmhiclrmay @mmma%*&ﬁ?ﬂil%ga’éfefsﬁfaé‘n%?fé‘%ﬂﬁqppr?ggﬁggﬁg"}%%tﬁ %‘5& [imted to
an LTR pro 4 AdifR7.58 pkémdtaghaibeanel @ed e pydiackdtiendi,N88%i te, in
t hat order %ﬁ%ﬁe‘%ﬁ’ @g sequences of these LTRWEI ’5 nt s%i_lr é\g k’aﬁ@ﬁf’m in
the arfroc. NathoAmdcFaddblid. id:oibe-34 1% Magleity & 45 Yt :TgF%l 357 SePection
mar ker o %%9@, i’gocpﬁaﬁ.%éa&ck%ﬂ U.8A. 79: 4927-4931) In cases where a human host cell is
. used, vectors based on the Epstein-Barr virus (EBV) origin (OriP) aod EBV muclear antigen 1
) (EBNA-1; a trans-acting replication factor) may be used. Such vectors can be used with a broad

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

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

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

U

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 a2M coding sequence, while the missing vi;al functions
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t he expression vector to facilitate selection of infected cells (see
McLauchlin et at., 1990, Prog. Nucleic Acid Res7 and MiEEebrBirpR00BS:
91-135; Morgenstern et al., 1990, Nucleic Acid Res. 18: 3587-3596;

Choul i ka SYO&¥01571309096, J. Virol 70: 1792-1798; Boesen eFCHPSO224%3H,

Bi ot herapy 6: 291-302; Sal nons and Gunzberg, 1993, Human CGene Therapy 4:

© 129- 14din aRepyBeo asm@ms. Thdhoangofor ifeidn bareirovigy ivectorican @spbe i cs and Devel .
3: 110-114). The recanbinant, cells.may be cgultured under standard

condi t ImaRRuiated by HigL %iﬁﬁp?vel?ﬂ?c‘ﬁﬁ'iﬁrgéd?rip 288Bti cal density, and nedia

conposi tio rh{}or%k&ﬂﬁla%tré&@m veoRk b dBRiprioea § Wnigteretnal repele (LTRY ol BLTRy 8

enul ating the nutritional and physiological requi rene%{sﬁiaﬁ a cell in which
the HsRkagnesigelebeteia) onginosepligationyadrisgeriably maker PEAL%%hd nedi a
may be used to SNRARCE {4 SRidh bbiRRePEP S IR £RMPLEN Sk fhgr  exanpl e,
reconb?rﬁjﬁ’fm@gqq & yﬁﬁnesgéggﬁ\/%%duﬁ%gggbcoﬁel t1ons that EF%’rmt e i nduci bl e HSP
expr esgiBtdptiinffivm the SUNROplolbter iransaribes 8 Igpod PHpt TReSSLER comprisehiyent i on may
be expressed '

o olote trsiisSriquof DB R comerischent i
{1 om L RiBRr e gng B PR pR Lo e bR e REQUE iSRRGl P

pol ypepihishlg siB Yo 2 rddr"NBcIBoERIbqRACHS 0fithesel TRMementptre well kuowdiindet  its
transl ocation across the ER nmenbrane for secretion into.cul t.ur.e di um

Fur t hestt. Arhelagtogsis prampicpat Vﬂbﬁt#‘ﬁf@?’ﬁﬂ?‘&?ﬁﬁ“&?ﬁ" iRy 3¢ be gl ,"_1 such as
8 af 11 Bt ool SRS veodb 586kt 1e ENctRAor bt coliGoe SR SHIod2 M. OB Foge. | de ot

i nvol ved Gh |nd‘1 ng antigeni c peptide, such as for example, the lgra]tr boxyl
t er mi nhkclefEhiridRés. mdMoleaRidl. 3811910351 Morgenster efel.) 1999 Nudleie AeidResilén of t he
pr.ot ei bindi.ng t af fj.-ni ty. b anl e ofidsniBt hods for
Prbduchiaise CohRfa el fRerh il 0 JPZ AR nRRCEa Cion Bl R

Mani pubet-BON Sakkting bnd @ gizbérg] 1998 ) MamaGead Therapyd:d2f- 14t eod Gressmarandene or

protein level, preferably at  th ene, | For exanple, the cl oned '
codi ngwlbgpdﬁ9éfc%0%ﬂ”&en&maﬁglrg‘ﬁ§p%°ilgéﬁhﬂybe 38 20 February 2006 WO
03/015712 Pﬂé}é@ﬁﬁﬁa@?@eﬁs RS bt bRehrby ey stiiard CoRTGuS of Rapeiatmant DNA

met hods known 1 n the art (Sanbrook et al., 1990, Ml eculaf C oni,ng, A

Labor airenbativartiue, optizal deukity, @dineedisneanmgsitian Hifermaiiyely.cells pay bppuifured, i ng
Harbor . Now YOL LG, ARHDS j | Rl rBpbmEE bENtlRA WhRE@es 1N
" Mol ec upﬂé\g cgﬁé@%ﬁﬁ@ﬁﬂ&tﬁ@ﬁﬁ;ﬂﬁﬁ% ﬁ#{ll%lg%sasg{g{i gtg%s and Wley Interscience,
New YOHSP.is bidogtrobsipexprgpat ddedifiéd aitntervonditivns and mgdia may b ysedrio ephgrce
substitutjons, etiqns, insertjions r | ' CheRder are
i nt r od GERIYCRAN of S PrRHdS CPrIRIPHCY oF X YR F’ﬁ%%&ﬁﬁigﬁg%pﬁéyg% uence encoding an
HSP or o &2d¥iorR @ PRRiotedfducttle MBP eguessiibodi ment's, fusion proteins conprising
t he HSP or a2M pol ypepti de maﬁlsae ) . .
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 i2M polypeptide not involved in binding antigenic peptide, such as for example, the
carboxyl terminal. The affinity label can be used to facilitate purification of the protein, by

binding to an affinity partner molecule.
Various methods for production of such fusion proteins are well known in the art. The
manipulations which result in their production can occur at the gene or protein level, preferably at

the gene level. For cxample, the cloned coding region of an HSP or 02M polypeptide may be
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5, 496, 88de usgrecombirant BNAJrchginges. Hosexiep

made usi ng reconbi nant DNA techni ques. For exanple, a reconbi nant gene

- encodi ng an HSP or a2M pol ypepti de may be constructed 130 Febryasydlong an
HSP or a2M gene fragnment in the proper reading frane into a vector

~ cont ai ni nQ"® HP18E{uence of an affinity label, such that P¢HESOREB™ or a2M
pol ypeptide is expressed as a peptide-tagged fusion protein. Affinity

| abel smotificd by &B)6f nh@eloecrymitieat D) Aspebodsikpowh ndhewyt (Fambroek ¢ algmy be used

for affinit urificati of .t he, HSP ol tid eferred

embodi 1k Mol tonme s Lestateey Maohel e, ol SFpERRRCE EbordidlytcRE P o

car box#ﬁ#f%ﬁﬂr%w%rﬂfﬁ%g&@éng"ﬁB@t&faiﬁi@ﬁeﬁdE&Goﬁﬂs infMalbouldne fusion is
t

made i e carboxyl termnal is not critjcal, Tglre piivﬁﬁk) site can be
det er nBivkegybGreemaRublishing pesosintesandtWidgy Intarsgigpoeetlew Jorkds Y PG HPAFEY s known

in the_ art be used.,. : chd [ t & anl BSimbihdiod Aegdo@bul i n
const aﬁ?mlﬂéeg’r?’g?l‘?flgég Y il()g'tt,hlc"l td]sluﬁgmg%’gr%%&em Pgtk%rs&si‘ggagy Met al - chel at e

af fi ni jry inteldoadw ognHbipkY/tp atrive @La fish nudirotitlo saghence enchging 8w HEP oBpBYlogy, Vol .
2, Ed. Ausuhel et al., Geene Publish. Assoc. & Wley Interscience),

gl ut at PRIRFEU% t r ansferase (GST; Snith, 1993, Methods Ml. Cell Bio.

4:220- 229) , mitvBBols enfolliimeliB! fhsLpdieidicogpfising the HSP GoedMeblypéptide 108Ys Cene
67:21- 30), and various cel | ul ose bi ndi ngi domai ns (U. S. Pa{ﬁgnt ]éﬁ .

6@ TefombinYcEERe gealine Ar B
7:117-12 tc. ..OXher f il : ' MRIHRSMEI I ther operti es
to an %@%P‘?‘%“po yﬁgg{ﬁngg{c{eépg%%gg?%@%hn@?&%gn f1 Uorescent protein
and t hgropérdeeadingGidngy infposeiiot entfrfing e seqberise o§ tyHiahel, sugh the thrck

sequences_to whi ch nonocl onal ant i bodi v aiyl : ut not
D E T o T PrbeRile BTE bR R Tufnpro @S b by BlicRmap Ll 0
epi t opge Ako@ibed By adciifc Hingp3finers, heayi befusedfor affmity peificationpfithet SR or (HA)

epitope. Oher affinity |abels are recognized by specific binding partners
and t he2Miebippptidst e i sol ation by affinity binding to the binding partner

which can b 4 FERAL LGSR Seurialy1shopiTel it itsSafilo @hkindlitd the chiblvl s may
afford the or a2M pol ypeptide novel structural _propegti?s, such as the
abi | i t yertinaB& E2SP GaizMiafle @06 st dich tirinsiopemads gpihe sebery! to | timers.

D nerization .of., an HSP or Mo l=TNY) fhel@tigyd peptide may increase
avi di t?o%?’l%ﬂc?“}t terpag?t?%anlsﬁ%?a\%égh&fhe H%?‘%?‘“ﬁ”ﬁ%ﬁkﬂgﬁ peptide and its partner
in the cour aeafibty ofaffiniphabgls lamemtinthe ert mayibe ssedasuch pg, byt nokmited gy e ysyal | y
derived fromproteins that normally exist n Lnity | abel s
Such. admpweoaula corsial wRos AU S h s TR el Bhclye bl L AR
o ég?t ilgglgfoéquwé%aﬁhﬁﬁn ERé&t PloeRoR in BloleculISiology, VdlrpyHEA.Aust¥d eB804 GB&RS , or

e I munogl obul i n nol ecul e copt ai pj si.te r. i nterchain
di sul f PublishoAster. & Hiley iterseionce), glpigthians srBe oS Pt Hghllr| oo
appr echat el ol RISE25Y! thé B %ol raltB tRiding PTBIEM (CRATWEE, 1981, Gide 67:21-
30), and various cellulose binding domains (U.S. Patent Nos. 5,496,934; 5,202,247, 5,137,819;

J Tomme et al., 1994, Protein Eng,. 7:117-123), ete. Other affinity labels may impart fluorescent

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

| binding to the binding partner which can be immobilized onto a solid support. Some affinity
labels may afford the HSP or ¢2M polypeptide novel structural properties, such as the ability to
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used to obtain the coding region of the above-nentioned affinity |abels,
including but not linited to, DNA cloning, DNA anplifi c2d Fébmuarygeoo
synthetic nmethods. Sone of the affinity |abels and reage r.their

det ecti on /418 at i on are avail able comercially. A p&é‘?@’?é‘%”%ffi nity

| abel is a non-variable portion of the imunoglobulin nolecule. Typically,
such pfofh inoiliimee Pineizatin df emSSP ar 62 prlypentide yitbgbpund ReetidepayARereaE3 domai n

of the _constant region o i 0 ' lal).. ons are al so

nmade u%‘ilﬂﬁ"’cfﬁéefﬁcéﬁoﬂgﬁ een{h&%%"n"ggh@r%ﬁ l@@%@ﬁ@%ﬁgﬁ? t%cgﬁidt)gng donai n,

OF a I g ONnbaiRAbR Bl ARhMPbA e Raally Gerlvbe frofiigroteibs thmotmealipyexist | i ght

chain. Suitable imunogl obulin based affi i%;/ I.abefl éll]{%e t(r)agt Z?ékgf from

| gG 1, asipmopgiymers. Aﬁ@t}ﬁ@@%@#@hﬁ%‘fgﬁﬂ“ﬁb ,mmsngé? CBréteranly 19G-.

Prefer abl yroq21631688 20041 SYRRA dr L] DU i), 145844I3E2061 paiitdnpof ypept | de
or

I s int€nded for I'n vivo use umans. Many DNA encodi

n
i MTuNogik dhmbmopldbglih motectile amytziving sites derrintervhain disyfign sonds, %H’g\lﬁ’dt‘ther eadily’
ilahle f | i i es, - ,
B ocheaaig ol paines.) &34l B8 spprfif vy o YIRS O MpPltiods can be
73 a9t iRt don of I3yl Flokg o ot A
: - * Rice etal., 1982, Proc.. .. Acad. Sci. .S A |

79: 786, Ph@sclonipg, Dtk pplificgfion, a&‘b%’?,&'etﬁ‘h?lﬁlh‘éd,s' %@g’?fg%-e?@tygnﬂs R4 rison et
al ., 1?e§éegﬁé)€&{}g%i§§&ecﬁbﬁ%ﬁlﬁ&aﬁ&i RSPl ARbeonBB&GBMEE MANY | Munol ogi cal

reagents I'ng systens are available for the det e,cti%rg of
i i unogl obAlpiefistedafmitySPebis aapivarsblepepioneé thedmmyapglebybip golscllecan readily

be detgcted an antified ks | ' Fgeles known

it he%g?l‘fafﬁysﬁh‘gthp oS femREE %%(ea%ﬁ\ﬁr?kelsﬁﬂyﬁkeé | mmn%?o?%jeﬁr&%gggy (ELI SA),

| MUNORERGhiYesiah bPa infrhunoglobdivriesyyahainy Busiehs aed disoguadeinsige thepabsny] et c.

Simlarly, if the affinity |abel is an epitope w. readi |y . i1d.abl e

ant i botimaws ef fapFc pestienof AcopSAP! fEmYBLY H\KFQ"I"‘F ‘%%“’%%%%‘P‘%‘gé%ﬂﬁn“’% |d3'%ed above

to det 1zof‘a:lé%@% cﬁltugm AR, SaRbRliBnduhiselohiBR-tasedaidityahbebm bedkbtainadt ai ni ng

the affinity I'abél, 'n many instances, there is_no Eggg 0 ﬁgﬁvel op

speci f fiomdpGilbddibor toubtypesHap. BE, D rhigM; gaisreebly o‘sfﬁf& afy 2006 WO

03/015712 PCTI | | i pdaeli MERtviiosisafdrusi on of
ﬂg@mbwléﬂg%%égﬁz éséa with keGP la¥MOS fi®ds B vilo

an HSP e to the hinge, the CH2 and CH3 donmins of human
i MUNoGahsl ManGDNA gEoling SemuBlobnlinight jor heayy dgin copstaptFzaighs is KipR®: 4142- 49) .

Thi s hinge_regi.on contaj hree gystei esl i - Iy
nvol veEmesdisralabls G SONA i Foeob il PaER At bR | ¥

Si nce R9AG RE71HNGoESE 81,80, BisdhemRfyi199701-271C; Pelbyepsi,dsst, Broculatli on as a
tag, one or nore of these cysteine residue Y t.i | Yo tituted
by anotAvad. SahUF%Aa(?i?'éo?%@(mij@,ce%hi%i %F'wﬁﬁ?‘gg%@g&e#‘@? ?@gg’ | eader
SequengaR KNP 1b82, Nafurd 289861248 atiSiABrisen erldl$1984f At Reb. Ibemnel, 23A9-0f ESP

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

quantified by a variety of immunological techniques known in the art, such as the use of enzyme-
tinked immunosorbent assay (ELISA), immunoprecipitation, fluorescence activated cell sorting
(FACS), etc. Similarly, if the affinity label is an epitope with readily available antibodies, such
reagents can be used with the techniques mentioned above to detect, quantitate, and isolate the
HSP or «2M polypeptide containing the affinity label. In many instances, there is no need to
develop specific antibodies to the HSP or «2M polypeptide.
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or a2M pol ypept ide frombacterial and mammalian cells (von Hei)ne, 1985, J.
Mol . Biol. 184:99- 105). Leader peptides are selected ba%(eEehmaIVHQ 4 nt ended
host cell, and may include bacterial, yeast, viral, a% a2/ manmal i an
'sequenceswolﬁé’r‘"%!?arrpl e, the herpes virus glycopr ot ei n ‘eader peptide is
suitable for use in a variety of mammualian cells. A preferred eader

pepti de fompmmgpmmammhmnﬂ:saé&wn@éarbﬂﬁ%PferMPP'éfPﬁPPﬂ% 892-C region

of the mouse | mun bul i n gt &!Bowen 9841,,19860C. Nat | .
Acad. hinge, th ?51@8%!%8%]@%8 amf—’?fetf @%‘?ﬂﬁﬁgﬂgg hces for tar geting ESP or

a2M pqluf}ﬁ Iq%ﬁaxmgsmmgar@mmhmsm¢ystemn¢¢su!deswb‘eh argn@mdy  limited
to, e

ader sequences of the E. coli. t ei ns 1995,
Dev. Bingilved isdiswiide Bopdingsuigipher cysignes iy %ﬁgv g mplegyle ‘%éjggp%%& Natl. Acad.
Sci 82 7212 I? Bs £tagadve; ABRGE HRsOtysicme FsjiluesmON
7: 10434% elfl%n%h%g&% Hggf mar?g& nt\(la\rorrght 1985 lfr oc, Natl. Acad. Sci.

USA 8&pﬁaﬂ}y&kkﬂbsumﬂadlbaenmmm&ﬁ‘?§6% a3 foy ggmpley e chem
259: 2149- SQmou%ln]ﬁ ot oxr ns 1{1}!\/?,51119 gﬁ%%mﬁ}mbﬁ%ise@%uOﬁmsp Chem
0

266: 1728- 32 coccus aureus protein A (Abrahnsen et al.
1986, digehep ayﬁfa&%oﬁesactem aﬁé&iam:ﬂaﬁﬁﬁ):eﬂsdmﬂme,ﬁ%%db?ﬁol Biolelfd&Sr ucanase

(La et al., App Envi ron cr obi 287 - artificial
and smhelraée@eg'rfk?ﬁ %éﬁfﬁ‘éﬁg‘ tg? ?ﬁt‘ﬁs}é o twﬁzﬁawﬁdﬁ% ‘l;teGl‘Za‘i Genet .
 encod b REl ol tha‘?&ﬁ“?“s@ ﬁ“ﬁaﬂmﬁ%ﬁa?&p&lﬁ]’“m@ewmeé |

encodi’hg esired affinity label or |eader pept,i eadi |l y
obt ai rieatlef peptidk issnitabledfor vaginvaTisdy AyPATPR &ﬁﬁ A%Ffeﬁé\@ﬁa&rg%\{]?ggo?e from
cammer cj al sy 1218 B B GuSd inftinpglbaliant | on.
Such nEEh “’"’"‘r*‘k‘ W?fcﬁ?noﬁr‘%ﬁr“ﬁ&?’“%ﬁ%%” R LY NG PROTﬁr NS AND

PEPT| O&gpd chdiiSeANE dr aRNI98 DePsax: NaﬁdAwér %ql (V858 E2- Xk PrsaE ds for

conplexing in vitro the ESP or a2M Lak f ndthd2! Bt A ad/ or
pepti deguesrei fﬁéﬁ?%“&)‘é%%c’b‘r%@g?lmp f:rﬁ'{p(ﬁn ?Igaelnr c 11(l:%efl%ma cel | ul ar

fract :jﬂ&t&&%f 80fcad@seqtbAicdb oftBE Eicli poteild Bmino ﬁﬂﬂh@m anl. o199pTdveBiot and! or
peptides are froma Eroter n 41 20 Febr ?ﬁl 200§ z\al}?lggéoaﬁ%)
PCTI USSMQ%YES-@@F)A? et (G¥a gfals Fﬂ%Ssaﬁ'E"Fg[g fid ePFBed in Section
4.2.1. @?d@ﬁﬁé ¢}, LAES aml @mbh mmm&wigmu gestion of
a pr otgrﬁmﬁ r’a?r on of a tralg%??‘)g‘ell F{_ a cel I?Jllparﬁ{frg éhgg Per eof, or
viral pess, Pfdcelslaﬂ Toal. ScnIS&)8253 07-8hEH); rlectampre (Kadnnaes 44 af 4] B8t on of a
coval ent bo r t Em! ¥o5: @838k ni ¢ cel |
aig%r%ﬁggxxﬁ%agtg 0303 Mgl £ aLl19PER! BRP (Hlm! 28

or virgfmﬁ Xi ng action can result in the formation of

-a covabgiine BRPFIARLME Qldreds ﬁBMmMQAbta]nnsnnemi 29860 Mipelpigiciss Reg.rid:74R{4 geni ¢

O oo L end oS OSPL S BB AEShl S RGoRbE SeaBehson) s (he

well as artificial and synthetic signal sequences (Macintyre et al., 1990, Mol. Gen. Genet.

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

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

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

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

population of proteins and/or peptides which have been prepared from antigenic cells, a cellular
fraction thereof, or viral particles. The population of proteins and/or peptides are from a protein
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non- coval ent associ ati on between a HSP and a protein and/or a peptide, or a

a2M and a protein and/or a peptide. Prior to conpl exi ng20 Keheu 6can be
pretreated with ATP or exposed to acidic conditions to #j@ any pept i des
that nmay MO B@P%bval ently associated with the HSP of V\hen t he

ATP procedure is used, excess ATP is renoved fromthe re aratlon by the
addi t |peé],a§aﬁmﬁﬂy{haamm$eﬂtes dcscbbdi inyPegtiomy. 2. bt Igicertain ¢y : 265- 274.

o d dit | Hb
thgnaggll"? 'egﬁreﬁﬁen f?lﬁﬂl gegt;rlqe{)go 2, DL elgﬁf?gﬂkgrgéfe éimﬁ:ﬁ:@ilé’%%@lﬂﬂéﬂﬁa@@éﬂ ral pH by

exenpl ar rotocol for
the nopg %}ﬁ% b ése@heaorﬁlﬁleﬁngmﬁ@taammsdtmqmeﬂormm ave»fﬂiﬁg bqudngt h
amn

. bet ween

0 acids) to an HSP or Mi.n V|t S ed  bel ow
The pdpbreniadiSiomdpapeteigespaiige gi the ArpEcHE c%f LRy %é@efg@gﬁ#ﬁ‘gr e adni xed
to give [ t bEtwebiPA (Bl and 4 prdfshh érglepiideradit | 0.
Then, Oﬁcﬁﬁ?@%g&liﬁcu%lglt}ggmf'd’%%ﬂdﬁ?n nut es to mhoﬂrs at 40 to 45 Cin
- a sui tiabhstigahio delhor vitaf peeticls UBHe complexingaenstion ¢anAge ke e frga ‘?ﬂfg?phat e, pH

The pf@gg-y'a&la%ﬁgma%%@%w ﬁgsg;a’ﬂﬁlh rIJ?Ug gl Aeprde o S ad b y&e (PVER)-

(M 1119k )ag/ A LRidel €nMOve any unbound peptide. The non-coval ent associ ation of

the protein eptides with the HSPs can be %d b%%kgag&ferfor mance
Li qui d Chr Grier teoaptigxinepthpHSPs Gam heretreated r PE n an alternative

enbodi cf;»@dledﬂ askueiatagwith thediRFadfe nt
conpl e%@lgﬁgﬁ%géﬁ?gﬁgﬁgﬁgﬁﬁfﬁg 5- lg m crogr ans of (Pl}w}}"%l ed HSP70

i S 1 nCinteadse dWhed the ASR proasiure la:}wa%th'zqseé’r%fs remgyedifesy the qup'ﬂ@g BM sodi um

p osphat.e. buff er f}@? 3 &35 74 W ARcdie a vol ume of

%d%}mé g?lpaﬁeiﬁc}%scn%ié% hftgllﬁg{lj% on M Xture is Gentri fuged one

o orenims e nent (43 20 F nﬁ“@é“ﬁm i L Lpore) v

renpve any unbound peptide ruar

In an @PS@F&]&EPW@%&P%%P‘?}WOSﬁ% fﬂ(%ﬁ C%m)%%‘ggo éégor produci ng

non- co%% 1%1%»9 n@ﬁ@@OQﬁxnld&Bﬂlﬁ)tb@nﬁspbtamdmmOdemwér ans of
gpg% HSPO0 i1 s

purifi I ncubated wi th equi nol ar or excess quantities of
t he pridlewns/ peptides in a suitable buffer such as one containing 20mMv

~sodi um phosphat ePB HEL &Fp é&ezaﬁg)%d DNeatod 35W (Mlflare atlinif@-t68ivEahOr  5- 20

mn. This i Ion mx ure ovwed to cool to roomten{])l?r trl and

. centri kjggedmansy snpepudcsr(apmms) i f HiRmelas watio, Thaps SgFHxtyreds i

asse nbln)l(nu el\él tl) |3lhggrrse to 45 S0 su%lc%m%"é%qﬁer such as one containing 20mM

. sodium phosphate, pH 7.2, 350mM NaCl, 3mM MgCl, and 1mM phenyl methyt sulfonyl fluoride
(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
Specirom’etry (MS).

In an alternative embodiment of the invention, preferred for producing non-covalent
complexes of HSP70 to proteinsfpeptides, 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 imM ADP in a volume of 100 microliter at 37°C for 1 hr. This incubation
~ mixture is centrifuged one or more times if necessary, through a Centricon 10 assembly

(Millipore) to remove amny unbound peptide.
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pept i de. Fol | om ng conpl exing with antigenic proteins and/or antigenic
peptides, an inmmunogenic  HSP conpl ex or a2M conpl ex car?0dfsbrusaal be
assayed ugjng, f exanple, the m xed |ynphocyte targ ssay (M.TQ)
descri bed"be ‘8’\}\?7?%1ce HSP pepti de conpl exes and/or | -C-ig‘?gé’%”e"?n conpl exes

have been isolated and diluted, they can be optionally characieri-zed
further in lamhn mnmdénlbodlmeﬁ@fﬁlﬁén‘f?ﬂﬁ‘?‘bP@é&?ﬁﬂﬁ?@?&‘ﬁf‘f’%ﬁwﬁ%{ ocol s and

exci pi S:e(nt ﬁg%is ﬁ@gggﬁg@% é%,‘é{ﬁleﬁtg%sas@l JRahd ofputifed 06 BEHSPIY isOval ent

conpl e5&¥ pr o peptides,” a_ popul ation of proteins/peptides
can bejmegbstkienit equiidiachercesoquasiies of the prateiavitsptidavéme suipkpsuffyr sudd§al ent | y

coupl ed to proteins _and/ or peptides i r | |+ @A_cBY em cal -
cr oss| PRAGeRGINNEIHM 50 ‘W@é’gﬂ’gﬁﬁg\;@ﬁﬁgf\% sﬁgﬁga&gWE%omdt?E 61:9 h%ﬁ)grt . For
exanmpl g.00i,B, aTIRE lcahdivd narheds MRed totddl R radi ednysteatar: asddéeninifiged onegr be
used. d utaradehyde crosslinking has been used f?r formati on of ,coval ent
conpl ewess thhespipecesdary, thipysh piSparigandd W‘ﬁb&&f’oﬁﬁ to reqggeany Eghound ")
22: 136%—@&372). Preferably, 1-2 ng of HSP- peptide conplex is crosslinked
in thePB&ence of 0.002% gl utaral dehyde for 2 hours.  dutaral dehyde is
renoved by Eblhyig complringsvittpintigplicpretelns eadiercantigenic pretidepm)imaWpEesiiFht
(Lussow et al., 1991, Eur.1. | . 21 .2 - natively, a HSP
and a HSpsrmpkyAr HFM comBiEEc Wgﬁuﬁﬁé’s aﬁsg%edﬁlél% ’r%g%kdggk%{/&% traviol et

( ]EJV) ) C iﬁﬁ;’ﬁb&ﬁé‘&&gt SNG8Eay G HQBFo e BEMR. iOnct BSPaTeptidel complentshed/oembodi ment
of the’ nv

ention, a population of proteins and/or peptides in.a, protein
pr epar EiSPawoteingomplexesrharehesmdsplated g didwted dpycgn ﬁ%f%’ga‘bﬁgﬂ’b%‘fffzﬁ% t he
protei psfpentide it Nsia2Me dtefdred Qirhinkiiaidn profobsls ambexcipiuidisegksat 50 C
i 10 mnu tea}éﬂpgﬂog%gegmg% 3%360 m nut e inculfoation at 25.C. Free
(uncomptlewed) peptides can be renoved by size exclusion filters. Conplexes

are. prefer gglg#/ gltneeﬁiaigé §d ag O%angli_%ighgo%?g%e&m%rm@&&aﬁ@ j#e€ at hat on a

per ol ar rved to bind equival ent anmounts of
pr ot ei RefNARhioEsroftinsARpiedschaby/co2MEBly\AaBd & HSBs.7 1 2 PCT/ 11502/ 26573

(approximately 0.1%.of t starti amount, of the | : ails,
see Bi nder, h‘z@@f‘}‘bg‘?“nem’r%%ﬁ%?{e %“%3%3} 9041@8@}951:&% 3?;@8% ge%lﬁ%eé 6{%g§°%%d her ei n
by ref ?Fégﬁ!:% orl By dHefidaDirbfsBhling, TOhenfiehll60sslibkieg pretipdnar tell dhoviminihergt- coval ent
- conpl exes of a2M and the proteins and peptides in these .reactions, it
Wi | | ~b&Foresimplebines preferrathem dua?ﬂfsrgélﬁmlée‘mi‘af’fé?ﬁ@@h&éﬂaé’ SEvselior to
conpl exi,ng. . thi ﬁnkipﬁ’ i 3 eskmstibofidaRalbift R@omblefdisOf peptides anlii bi t or s,
f-or exﬁ'}%}%@?&%@?ﬁ% nmet fods esg!ril?dged I n sect?on 4.2.1 Al S?HQES‘ rable is
addi ng HEPs€@eBanips agentl 992 Eoh Jdsmmnele 23436583 1Wan dirgforpblyy npmg of HP-

peptide complex is crosslinked in the presence of 0.002% glutaraldehyde for 2 hours.

Glutaraldehyde is removed by dialysis against phosphate buffered saline (PBS) overnight

(Lussow et al., 1991, Fur. J. knmunol. 21: 2297-2302). Alternatively, 2 HSP and a population of

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

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

basis, cach HSP or a2M is observed to bind equivalent amounts of proteins/peptide
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reactions to neutralize nucleophilic conmpounds present in the protein
preparation which may ‘activate a2M for coval ent “associ atQ Bebrugry 20@4
-anot her enbodi nent, a popul ati on of antigenic proteins an%g@egpt i geni c
peptides i %Mt ei n preparation can be conpl exed to &9 ?8ntly by
met hods as described in PCT publications WO 94/14976 and WO 99/ 50303 for
conpl epprgximatriy .1 Yot ths stepting amrrushoidhepeptid oFpraletailasen Bindern2), f.ef er ence in
their gntiret -0k o€ . sant | ' ' - ant4 | C. peptides
can belithuisf b6 Roe e ARcs g AL Sl bl SRR @R P o B0 LORBLE POP
am ne the ptopeiity bEfHrsing bowadenetdiyplards pey2M und the protaiey mmdlpeptides inghaseicl eophi | i c
activation, enploying . heat K (Gran and Pizzo, 1998, Bi ochqm’.st gﬁ'{‘ 37:
6009- 6GacHonHA; Bl bPée%‘fﬁ'elSF%Fé’Féﬁ THRQVEPFPIERTe AGHEHRPIART 4R CPTAPIPRINE. STTHS (28t v) |
Such cpnibdhpiaed Wt méhéwﬁi&édsa e %‘o@@ﬁ&:ﬂiﬂe, 8 iHeQRdthade 8esBdibaa3M can  be

enpl oyed to grepare t he a2M conpl exes of the invention. Coval ent |inking of

a popuiealionoh2.bf Alsgdesighleiizaddms ateduringagent ash ap2-perptasthaebdo B per f or med
usin ' ' S Il 08l ts and

ot hod 2 Rony Rl R, i &bk SoABHrP ftent i WlloEhHiSisle) MicRAR" o, O

cr oss| actikatn g2Mderdovalentiasmaciiiorat ed and/ or renoved after the conpl exes are.
formed. In yet another enbodi nent., ..a popul ation .of ot el ns/ peptjdes can be
compl exed 11 Y SRRPSFETIbRARERMEBORY I A pIE T BRRiciblon abiEgie BPHCAR

Non- Coysrofi prépardiiod daFsY cofpldied fo aiRs esvakagly bypkakeds AdsRiibegas PCT HSP and

antigenic proteins and/ or(bg{g)t | des from separate coval ent and/ or

non- c cktieations WighP414976 ap PP 03 dor compicsingppgpisie te 8 Waigh 6 form a
- CORDOSLLI i ni i - : 2M and
,gﬁfposlhe PO haEH bgﬁ%‘%‘gé@e% byl eRfirely? For SURIpRS Lnuegggggi&eﬁ%sm%r a 2M an

i genic proterns peptides from separ at al ent and/ or
non- c candiigem¢ peptires cax bavgcorperated ante c@Mibysismnoyrinstiglldning éor otbetimddld to form

~a composition before.adm.njstration to a,subject. S5, P ENTI1.ON_AND
TrEaTvERRS BReoR R RRchte ot e et SR Giconfig oAl SRR 0
PCT/ USR2f @b and FizaC DO dRidcienyibtih) 37:19009-0010whidh is iacspories hérkinbyof t he

i nvention, which cog{gri ses conpl exes of antigenic peptides derived from

di gestieferenge s iengiretyy Fush copdifiensibat allow fuyitoysispeing of paptidssby geM @cel | s or
viral Raniiisled i@fthafe HORANELDiexaLM thd Bvadbh. Tovhiehafhidng ofa pojililh of Wi t h

cancer or "an inflectious diseaSe. |In one enbodi nent, "treatnment" or

"t r eatdntigenie protsins/peptidgnto ok p4ncalse legrerfermed yping p bifymegianal grogdinkipg sg@i-sease,
¢ car SR Rhosing 86 Blaino i SPEFUICIFE A well honBRISH, SIS

—

0 an anel i1 oration
meas urabddshinkity/ sgenids inpetivated hed/oassveedatfiedihecdrplesn agrfoomedan | nf ecti ous
di sease, nqt y&%ﬁg gr%gniblcﬂiment, a population of proteins/peptides can be complexed to a
mixture of HSP and a2M in the same reaction by the non-covalent or covalent methods described
above. :
) Complexes of HSP and antigeﬁic proteins and/or peptides from separate covalent and/or
' non-covalent complexing reactions can optionally be combined to form a composition before
administration to a subject. Complexes of a2M and antigenic proteins and/or peptides from
separate covalent and/or non-covalent complexing reactions can also optionally be combined to

form a composition before administration to a subject.

4.5. PREVENTION AND TREATMENT OF CANCER AND INFECTIOUS
DISEASES




di scerni ble by the subject. In yet another enbodinent, "treatnment" or
"treating" refers to inhibiting the progression of:a caifdsbruary 2606

i nfectious disease, either physically, e.g., stabilizaty a

di scer ni bM@SPPom physiological ly, e.g., stabilizatiﬂcﬁﬂg)spggﬁsphysical
paranmeter, or both. In certain enbodi nent the co | £ «Of the present
i nvent i on Ianecoathmervigt the mﬂﬂt@naac%%%'élﬁog@eﬁwﬁ?hé’e’ﬁ@g%l vg Measure agai nst
such cancer or an i.nfegcti | RSB estAfeyibESiit Aebeinambratipdavedt | on”  or

"pr e'\Fé’H%H(i 90{3@%5 c?egﬁ&aés;ae tfgtlon gfesthgu)r%i sk of _acqui rangdCa itven cancer
or ié}g@%i{,@u‘&gg&ﬁeﬁ&e’r viral patielerand e FSP anfier a0 iag@iisterphi0 4 M5Esi ti ons of
the pre ' ' '

sent invention are admnistered as ¥ e akine rdtBateEe to a
subj ewith hangeigy an infeqtiens Esedice g’b%"sqﬂfngﬁmt%’o‘uga@gﬁcgfr}. Eﬂ!Flﬁgf':mot her node of the

embod] "ﬁ?t 1P S QU0 S FRAGusisch i ot eainine disveerible sympipw thpiniSt ered  as
a pre% Oﬂl ve neasure to a subject faci gﬁ ex ostg)re %ﬂe&%n%i nogens

i ncl ugtiofiger binbodioient] Treatrsdt”top “treatipgn EEFSIoZR APGTOr CEETER OB to a subj ect
~facing exposure .tq_an P | fe&tdr v mfdtiasakiseaseHhotperesabilyect s are

pr ef eP’Fé?T“I% R%cﬁﬁg’?%g%ﬁ%%%‘%nd rt)éo_phyl actic nethods. of the . invention.
The CgRQsbld19Mhe MbRpAek: byt embadimsnt, {ERetmay Kt FHPEJHTI Se conpl exes of
heat: shock protein(s) with a populatlan: ' illp e, seidiizationd/ or
conpl ihihjtieg t%apwﬁ?‘-’g?fgl%&' %'Eﬁ%egﬁvéug%sg&%%g%ﬁrgtﬁ%n gf rgtant ib?: ni c

pept i 485 4 JhBLRyRARi pifERlcaRARR .ot Glabiliiatinn ofa physier] REFAG §F ction at

the tunor site ahd can ultjimtely cause a reqr.essi. gd%iggtgrwr{gra burden
in the canhemertp'mtei@n@lglc{ﬂﬁséh?%Pwn%f%%gﬁeﬁéﬁ‘z&%@gaﬁgre by the methods of

the invention can enhance LhadApMaecateiRitctosidiscke. dabjeddercdhd el i cit

speci FPUSHARRRTTY Agai nst | 17T ectious agents Or speci f.ic | pIygity agai nst
pr eneoplersition™ aﬁq:revemi:ig’émf'ir%tocﬂeﬂeﬂ%‘?“mrﬁ@gé“%?é&%?%%ar}%lv??ave tB te capacity

to prevent the onset and,pr ' fmb BS ienkSoftlhcsprestinvention &0 i nhi bi t
the grigfRERPUS 4i56PSHy 8§]§F€%ﬂg§&§ﬁéﬁ‘§%@’el‘l S. ihe t herapeutic reginens and

phar Lieall 26 PERASIkiveRsasafe tb haubjent banindhgenpia PreBRIFIELIC 2 Y exes of

cytosolic and nenbrane-derived proteins . Idn GRAIMMGERd W th 45
20 'Felinaaetjer206kE W@GGQPMH%&PWM%@%B %scfg'?%ﬁig%ﬂr?gfl i Mune response

enhancers or bi. ' pefEsnFegickire iscavindpatingydighut pot imitsdteed  t o,
t he cﬁs&mrﬁvggg*‘%\@g#&?kﬁﬁ%, I'L-2, LA IL-6, TNF, or %gﬁ%l ne

af f ectdhegridalsaadior cdiahen, or ted sweibst RN ERPRTES QS B Th 2L BRACK. prot ei ns and
antigenic npl ecul es. Fur b GO Priphiladie mdthddaef fheesent
“invention Vnﬂbsug'&ﬂfﬁlfeg%eg%e elﬁlfheer%)v?nut h, (??@Fln a preferred enbodinent,

Wi t houf,vamioadj uvant . 4.5.1. TARGET | NFECTI OUS DI SEASES
The compositions prepared by methods of the ipvention comprise complexes of heat

shock protein(s) with a poputation of antigenic peptides, and/or complexes of alpha-2-

: macroglobulin with a population of antigenic peptides. The compositions
i‘"‘) inﬂaﬁnmatory reaction at the tumor site and can ultimately canse a regressi

appear to induce an

on of the tumor burden

in the cancer patients treated. The compositions prepared by the methods of the invention can

enhance the immunocompetence of the subject and elicit specific immunity against infectious

jmmunity against prencoplastic and neoplastic cells. These compositions have

ents or ific
ag spec -

the capacity to prevent the onset and progression of infectious diseases, and to inhibit the
~ and progression of tumor cells.

The therapeutic regimens and pharm
and membrane-derived proteins, may be used in conjunction with

aceutical compositions of the invention that comprise

complexes of cytosolic
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I nfectious diseases that can be treated or prevented by the nmethods of the
present invention are caused by infectious agent’s incl ui Fepruasy£09fot
limted to, viruses, bacteria, fungi - protozoa and parasites. The invention
is not |i WeEWH2¢reating or preventing infectious di sSEGYEN2%dsed by
intracel lul ar pathogens. Viral diseases that can be treat of..prevent ed by
" the nadditirs! iofmink eesponss entrangersasbiqlegical respaugeimodiigrs ‘%E‘léﬁ%g‘glﬂf’h“{mé to,
“those, cgused, by hepatiti syt DSREE b dffor YRRinB ot 8RR kshinte dellge C.
infl u@ngﬁfy’?}é?waa@a%%%@‘ fEer pés sinplex type IQ( HSV-1), herpes
si Pl gxwdly B ohiplekEsDE kit hockprateins mesniiganivi maleduless Fughangoterthe | r ot avi r us,
respiratory syncytial virus, papil!|oma. virus apova. V|
cyt omegepasitiopgief thepmseabpyeien may %@‘%ﬁ“ﬁ‘}&h‘!‘ﬁ‘?"ﬂh%‘?‘n@ kgsf%i(?: ie virus, munps
Vi rus Ra v adiivdRe! l @ virus, polio virus, human inmmunodeficiency
Vi rusb'fﬂf/pe ?At(eﬂt@qu ?!m human i nmunodeficiency virus type Il (HV-11).
Bacterial diseases that can be treated or prevented by the nethods of the
present invention are caused by bacteria including, but not limted to,

bacteria that have an intracellular stage inits life cycle, nycobacteria,
rickettsia, nycpulaIRGREINFECTION ' |l a. Protozoal diseases that

can be tregfredosy diRaeY ant &6 bayreitbboreelentdd by fhetrhehqds efbapresénhvent i on are
caused by protozoa including, but not limfted.t |.ej i a, kzi di oa,
and W@Wﬁdﬂ%{ﬂ%@ﬁﬂ“&a@w%@?& h'éttn"gﬁlﬁltﬁ‘gfot ‘rngias%}]é@or bﬁr%@e nted by
t he netho 88 SfllentidhME RétIRMted 36 Betinp SEFretintininfstiduzaliseares udi ng,
but ng%t?%%%ag‘%%&%ge&cﬁ%awgi a and rickettsia. 4.5.2. TARGET CANCERS Types
of. carmeedby inthcellalar peghagersat ed or prevented by the nmethods of the present

?L/rﬂvention incl] ude u I i YRS AF e FRSenf iffe@inCi NOMAS,
e.g., fibr%&i‘@%ﬁ%"ﬁ%’“’% %ﬁ%ﬁ%‘?{’/‘l o%ggd{q/’\%t%slmsnz P |usoz_7_ 2657

MY X 0S &chaRBHut hicos Runiteimn, thoseamtedbnhapatits tyessb cisgaiisdypsh Berplbs Bfﬂ%&do na,

angi osar coma, ,epdotheljosarconma, .ly k0 I (BSV-ID),
| ynphanijleaen y@19eks: POV TGy %PGS§WP3%W@%{C&J i or.?xlale,X V_?Ii n(glgs:s {I?err,
| ei OMyQSAL R MinotRADLAMRIAS AOROHE, resfitatity syptiab oires, pélimmedius.papewdncer ,

br east cancer, ovarilan cancer, prostate cancer, squanmous c%gr{m carci nonm,
basal vimeh,lcyiopmedPvinMEeChinelams cEPRTHY MR KRS 550X S7CKls RS, > sebaceous

| and carci nona i- i ifcpEyviag a i 1
9 2 16&%3{9 o virdy FRe Bmudedificierty vid @R d QID/-T)pards

cyst ad&Rd&AICIn ary carcinoma, bronchogenic carcinonma, renal
cel | amhiamenodefigenayvims typt B IOCI.car ci noma, chori ocarci noma, seni noma,

embryonal Garelonm. VHLIR, of OB o GRS ARy BOSRSIos SR prlthPiinar | Ung

car ci nonm, carci no der carcinoma, epithelial

car Ci N Ehusdl iy aBteridFmthtiay,bansot liniied t, baikirasha haye andntaer i aiga 81 6y na,

ependynoma, pineal oma,_ henangi ob{agst ona acoalft i C feur one, _
life cycle, mycobacteria, ricketisia, mycop ma, neisseria and legionella

Protozoal diseases that can be treated or prevented by the methods of the present
\} invention are caused by protozoa including, but not limited to, leishmania, kokzidioa, and
- trypanosorna. '

Parasitic diseases that can be treated or prevented by the methods of the present invention
are caused by parasites including, but not limited to, chlamydia and rickettsia.

4.5.2. TARGET CANCERS
Types of cancers that can be treated or prevented by the methods of the present

invention include, but are not limited to human sarcomas and carcinomas, e.g., fibrosarcoma,
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ol i godendrogl i oma, neni ngi oma, nel anoma, neurobl astona, retinobl astons,
- leukem as, e.g., acute |lynphocytic |eukem a and acute n3eFebrydry 200eukem a
(nyel obl astic, pronyelocytic, nyelonobnocytic, nonocytic 3‘3‘%
erythrol ed¥@FM1852 chronic | eukemi a (chronic nyel ocyti cPCYE* %A deyti o)
~leukem a and chronic |ynphocytic |eukem a); and pol ycythem a vera, |ynphona
( Hod g kinyreosalicetaa diposarsdmaoThoRdrE kG OMAs OSFIOS FHLBICONM G, FhoF PREASHRYD .

WAl denstroin' s I ' ' . . ' | In a specific
errbodi_erﬁgﬁ ?ﬂ‘fsﬁ"éo%%?c [ %Bgr?}e%g{s%gﬁg& Dﬁﬁgﬁ%ﬁ%?dogl&gﬁfgiﬁiﬁa’enbodi ment, the
pat i engedothelinga, Ewdadsaaimot, eidmynsmosny phabdaedsiiyome aston catinbmeipagrreatider gone
anti-cancer, therapy (e.g., chenot hera%ssr adi at i Olmag?ri ar :fis%l% mnistration
of t hetanSs RIFRS) GROSE VRN PBPE P e BN ES TN P o B3 he  Hop-

and/ Orcaga%%/mf, ﬁ%ﬁb&&&%ﬁgﬁm ShRd &r@ﬁ&ni@dbﬁcebﬁﬁgg‘gtﬁcaﬂiﬁoﬂmwer apy as

provi de present invention is desired use .in cancer patients.
Fi r st , cardinayam papillanpadenenarcinpnessi qytadraceinosps wgdullags GEciyoms, PYPuchogens nesi a
and subseque lﬁmq EREnd T RO RRERAR] QfhinoWal D

appr op?ﬁ%%?a%%g?mm%gg? erg]%g%leﬁ&%‘ e g?g%%er ative period, this o

i NI MUNQBbipaiaPcsdimmay iilnet tuprog)\ceniabicapcer, tesfioslsiitimort ing cewiioma) ssxdl celd f ewer

i nfectjous conpl i ions. and to, accel erat ed. wound._ h [ t unor
bul k| SREEHPRe P@ﬁ*ﬁ%ﬁ#‘ﬁ?%%’@%ag%“i“%% e P%‘ﬁ’ﬁ |Ls“‘hr}ges°¥““?°ﬁ%§’|?‘g“’t o be
ef f ect i RobhrfnBioma Spbhiofid; pifeddihd, SetiR@Rblastosial eousticssirbinhj ty that tunor

cells are shed into the circulation at surgery and effectiye inmmnotherapy
appl i ecligedendmgtioms, meningipres, pelanana nepreklastorpd, retinohiggomadelaas e g d

therapeut i.c t ho . ' Welen L7 16d t he
e mcl rBBLAN Bk B8 LG BB i BSUEtatl, soipaesna (1
sur ger myelamdndcgtic, inothaytc sndnarytheiraberfia) chrpmio leukgmiadchremie sWele@iFs, with the

obj ectjve being,inhi.bitign of, cancer. .47 0 31015712

PCT1 US@T?&W?W?W? ﬁ%d e H%‘i | %}eéi%qna b) e%@%@?%& g{télg?{%lgncer

regr esﬁ-i(ﬂgl@@ disesastidamhi Hudgkihhdissme)) ankliphfmyddea, Waldest@n's can al so be used
ua

I n indivi | s, at . enhanced_ rjsk of a particular type of cancer, e.g., due
to fanmesraglobylinergiayandhearirhpBdisedieal risk factors. 4.5.3. AUTOLOGOUS

EMBODI MENT The $pggicting clBBuRRECH: Chick i9fetiSRsc. andnaBispeificves not from
HSPs or a2M per se, but fromthe antigenic peptides bound t&) them In a

pr ef er embodimtrsdhepationtdpving a caneecin imgHnosyREssseddiygrasee of hapng FRIEEMF osi t i ons
of the_invent] Patki 6} 188amMifrafbh 6f BIAEP andISrRMEXES,
thereb?nt%:'?arngurtrl\%e F?%’%h%%otﬁ)}?m?ge nog’?t{)%?lﬁttractaal _ea__hurdl'es tgncancer

| Munopéjeida pymplésies et adhanistiatiop of e ISP angd/ar i3M- kensiised ARCer s, |1i ke cancers of
experimental am‘I%glrle%fe n%gn%' rgarétorlasgw ny; i%]?tlxulnXtherapyas 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 info the

circulation ﬁt surgery and effective immunotherapy applied at this time can eliminate these cells.
The preventive and therapeutic methods of the invention are directed at epnhancing

the fmmunocompetence of the cancer patient either before surgery, at or after surgery, and to

induce tumor-specific immunity to cancer cells, with the objective being inhibition of cancer, and
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distinct. To circunmvent this hurdle, in a preferred enbodi nent of the
present invention, the~ HSPs and/or a2M are conplexed t 20irebrepen2@pr ot ei ns
and peptides, and the conplexes are used to treat the cancers in the sane
subject fMheXHI7Eh t he proteins or peptides are deri ved'CIEREHR  nost

current approaches to cancer immunotherapy focus on det eggﬂ ni&lg thtxra
CTL- I 880 tHainififlate Elit:0 pjective being tutal canser repiession and pradicalingy 48 i Rithes the

availability of cell I|ines. and I ' i b 6SANELAGENt S are
unava_ﬂhbm@wﬂaﬁomﬁe&%ﬁ%%?g%%%%ﬁg% ﬁuman ggncers. In an
embodj m Qtfarﬁﬁiafﬂgogo?é%nﬂn&ﬁﬂﬂiskm@k.rect ed to the use of autol ogous
antigeni ¢ peptides, cancer inmmunotherapy does not depend on the

availability of cell lines or CILs nor does it require definition of the

antigenic epito of e opiesTadvant ages make conpl exes of
HSPs and/ or .azﬁﬁum oo hh’ﬁi% anti1genic pe ti%ﬁs attracti

Y
| XNMUNOgenghe @6k Shmemigestity dfiHSHs red cByfdodvarapt Kom BS ofrft4 %Eﬁiss’q’bl(taptides'
in the therapeutic or, prophyl.acti JeAdht BEmP e pfoagkhé r om
canceﬁ‘@@sﬂl‘éﬁ%@?@%@@ﬁ&@gﬂé’@%éﬁlﬁﬁg@h&(?ﬁ% om a subj ect all ogeneic to
the ' Q‘% fheOhRBRIdE oE@BRlventins foraseatranics vaseiges arqawologgBePT| VE

1MV U Adopti ve i mnot her apy, .r ef to Q;HE]H% nGthédapy.oach for
~ tr eat complezess thereby cirgpmyesting o 05&5 Eﬁé‘e@mf‘%ﬁ’ uﬁq%%t%gruﬁfne ce lflns ar gu

adm nistered to.a. Wi bl eahBgs, Hkdtdnbat of ipeimtdtal anienlisaare antigepisally di rect |y
or i nlgfrfte‘ﬁﬁ?efogsb%gﬁi;%hl rrrrur?lhty to tumor cells and/or anti geniﬂg conponent s
OF I QEkasS Tolcindmivee thishwdlesin apreferredembodiment kg Prefyat 1y e

3%ese, as the
case maybe. (See e.g . |LS 48.00.F 7610 Q2 QLS dROTlS02) 26573
Pat ent .anéf%%@flwﬁﬁp&%et&%égﬁwg?%?ﬂﬁlg 9, Wwhj ch igéi n o% or(gt ed by
ref er QOGR! @hfkrd 1 thd AmeSibjédt ﬁb@whitmthgn@tmmnﬁém?feg‘ﬁ%‘ﬁeée ‘g“ﬁP senting
cells (APC) for use in adoptive i not her a e B CTI }&gg,im'th'HSPa
and/ omasR Mrcesbpppesashesip 4o ARTYE ?a?ﬁ%f'gioﬁ?\étgng pgptldei@g&g‘ ared in
accordance Wweth h GeH B@dreh fleavailabilieofceliriibes be produced
by cor?ﬁ’ﬂg%sﬁgcanﬁ%%%ugﬁﬁ%ségﬂ%ﬁg ein or al pha-2.ni acrogl obyl | plm%‘& anti geni c
proteidg&ﬁm&cmmmdsmm‘mhm@gg@nowawé PIFEn proteins or
at least 100 different pratei diteBte@ B thO84i o atiblopGusantigeanical

parti cqaé%e‘%-h@@@?ﬁ?@nté)ﬁ%a%{%g%%‘%ﬁﬁﬁ erm nant_of an_agent that causes the
i nf eCt B desdémBas@mubbiBeragyoives sotdspendiom diegailpbilisy of e LB "bj ecting a

protein preparation derjved fromcel]s | tneRead@fn gRket 0 either
di gest(IQ?ﬁlt\KqueéieEWBP‘é‘é"Jsﬂée?ﬂhg%%?pétg{’&vﬁft cif}dlgfis'guani di um hydr ochl ori de,

and/ Ofco%frifh& L PHEPOSIAk 821 HBaRLoatriotypos antipdnicpeptides pASEHEBIIRARFIE )
conpl exi'mg the popul ati on of
against cancer.

In other embodiments, the antigenic peptides in the therapeutic or prophylactic complexes

) can be prepared from cancerous tissue of the same type of cancer from a subject allogeneic to the

subject to whom the complexes are administered.

 4.6. ADOPTIVE IMMUNOTHERAPY

Adoptive immunotherapy refers to 2 therapeutic approach for treaiing cancet or infectious

diseases in which immune cells are administered to a host with the aim that the cells mediate

either directly or indirectly specific immunity to fumor cells and/or antigenic components or

regression of the tumnor or treatment of infectious diseases, as the case may be. (See e.g., U.S.
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antigenic peptides to heat shock protein or alpha-2 rnacroglobulin. In
anot her enbodi nent, therapy by administration of inuvitrZf EebmsreXeQp

anti genic eptides and HSPs and/or a2M prepared by the %43 of the
i nvention "Yfg?/’ﬂ’é”d%)nbi ned with adoptive inmmunotherapy uré(ﬁﬁ %g%msensi tized

by HSP- and/or a2M anti geni c peptide conplexes prepared b ay. et hod
KNoWN pitenttNie 5385,216 ésuesl ovemberd 6, 1999 syhichs, mep! ?@%@?ﬁgﬁeﬁ‘:%v?ﬁe%ﬁl e
antigenic feptides di splay the desired antigenicity (e.g., of the type of
cancef®BetY)-pat hogen). The sensitized APC can be adm ni stered al one, in
conbi nati o _aﬂe%ﬂlbéaﬁaehﬂﬂaﬁﬂg%ﬁpresenﬁnrgﬁeﬂxéw(@}fet@pﬁsaqﬁbtﬂlei“&@é‘n%thﬂa%% and/ or

a2M or before or after admnistration of .the 4Rk lepArBg ipept i des
and HoRsseasitied with EWPsand/arg2M complpxed Fill a&g%a%c}prgtgiﬁg%ﬂﬁi’gg% A CB to prevent

and treat cgenc r o Can of W 10elihAAERM. The 26MpRLG car brygoduoed yosplxeng  an

amounfoCoRiapER Yl et et S R T eat ment or_prevention, . of | ex
CONpr ipsitRBodk§adteis b alshp2-atagioglobylily to entigepieprofein 'i'a('ieg‘feﬁ'ﬁ?jf@ (P{}'D atglg%g | exed to

antigeni c proteins/peptide ' DR TRdsE @SantiBdni qetlodivded  as
descri%‘@bPM@@iﬂ%?‘?‘&‘?f’&éi e%ﬁgietﬁf) iLgensi {iiﬂzsed APC in treating or

Pr eVent,ixatks fhak HipResd bn adtipbsic tétensnai stxasgent dbah cquggsiirdpicetigRp iseage- The

adm ni'stering to the subject an_.anmunt . | f1REved @ A1 eBdanent or
pr ev ersoiplexepian abape ES?@%“%%N}@ .‘*‘%‘P%“% & g{o‘?és% g%éér%tfog tdgl:i‘ﬁ_g ?r?gll or _ al pha- 2-
macr og Oebo chilber 6 SR SN St Snlyif Y pro®ilc @t porice with AT@pguatidivm hydrochleFifer e, t he

mode of*"admnistration of the in vitro gonple anti | -
pr ot ei and/op agillito esnestcia pidmiatiomel] a@pge&meea%% @%@??"&Pﬁ“ﬂ%@# eﬁ‘éi’lpﬁlga o o ot

limted to, e. g U t ValoHal P fmaMefepidiny or intranuscul arly,
alk hougHETHE P g@‘#ﬁ%ﬁ?;};gﬁ’s‘:ﬁ fog elr)rraé%ﬁ.a I n aﬁgolt,her_ spegeié%&c enbodi ment ,

adopt i ve | myuishdiembpdiment, tempybsadministrtionel Mo AmPiaR! HPELBRt i ng cel s 49
.20 February 2006 WO,03/015712 - SRNShd h Wwinblhed oxithl exes
made apspbidesiang HSgs %“ﬁ?gé%rﬁ?mﬁ%ﬁqlﬁ%%&%gﬁﬁ%eﬁﬁﬁgm[ né_gﬂv?/i th 'f herapy by
admi ni &fogﬂl’ré AR PYHESRy wARCAPC seRikatty B andoiB antizenie peptidepept i de)

conpl exeS prepared by  any nethod, kpnown in th e 270V S, Pat ent
No. 5, dffipléxts preparedty amymetpddmewy ,°%’€‘§9§%§"’§7§;§E§f‘f‘(‘g\§’bf’?ﬁgt i ())ns VO

94/ 14976. or, WD..99/ 503 i | Clacith an i ¢ oTdlctmelofeanceticapl ay t he
desir eﬁg'&ﬁﬁeﬁﬂﬁﬁﬁ%wﬁg%S@IaQ@°?ES% fgthicitf .6

e type of cancer, or ogenl.. 4.6.1.
OBTAI %&ﬁg%hﬂlﬁ&bﬂm(}l‘d&MWW&WF’Q%WW%@@“B%&%%I S, including

but not limted to nmacroph _ £ o6 B4 imiBstlonf ther €
pref er ggpglempaqtﬁgﬁpg\%dﬁagg 81??3 M, bE b & o affen ddmilis

fon 1nvitro fromstem and rggﬁg' tor cells
from g&,{ﬂﬁgxda‘iﬁ&tﬁhgkgﬁd@ MAISPs aibore2Vh rin partigelar the 854 ‘géﬂ’sﬁ‘? 2 K, et
al ., 1992, J. Exp. d. 176:1693-1702.. nAridd Snitlah Smeail, diecid ai ned by
any of prexeit@nd treas canserRcaR FEHhr Wﬁ%ﬁd%?’?{sgﬁ'ﬁg{o the fabfeft _
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
= a5 desoribod above. Similarly, the use of sensitized APC in treating or preventing a type of

infectious disease, can further comprise administering to the subject an amount, effective for said

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

macroglobulin, complexed to antigenic proteins/peptides. .
Furthermore, the mode of administration of the in vitro complexed antigenic

~ proteins/peptides and HSPs and/or o2M can be varied, including but not limited to, e.g-,

subcutaneously, intravenously or intramuscularly, although intradermally is preferred. In another

specific embodiment, adoptive immunotherapy by administration of the antigen presenting cells
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..are s

way of exanple but not limtation, dendritic cells can be obtained by the
“met hods described in Sallusto et al., 1994, J Exp Med 1ZBF¢bi@@y 208 and
Caux et al., 1992, Nature 360, 258-261 which are incorporated herein by
referenceWOPRKEIY entireties. In a preferred aspect, 2Hahdritic
cells obtained fromhuman bl ood cells are used. APC can.b wﬁﬁ ai ned by any
of Vagh§tisedvaibhotpidceonnie ascartiing & the prepenhipyentiop &g b ??H’E’Hﬁg MBS Rages are

used, obtained, from hu blopd . / ;8% ababexds weptired by

li mi tb)t@d@HPlS“%E%%ggg‘%?%a?ﬁ ‘aenhgggéllélﬁlr?ie gg@g’oﬁgﬁ: V\}ta)nongc?ear cells are
i sol a&ﬁq_né%%g% PR b l(scBle@Q @S Patentinio. 550,10 Hr 68391281 3961 W% pat i ent to  be
treated), by Ficoll-Hypaque gradient c Lfugat i d on

ti ssue,935;5-1&,|P@T@l’l’@h‘é@ons\hﬁpc%%é?@ %‘r‘ggc?gﬁ)é@)dﬁ Wh‘cﬁ & pg%l gﬁ}lﬁ%@iﬁm serum or
wi th Qt her AB+.h - carbeoripathgkemd.ed at 37 C for 1 hour,

t hen ﬁ‘ﬁﬁ?}éﬁ’ﬁ ?Sgﬁ#g%%%eﬁlg{tg{yég";gg%c&g%éogy pi petptﬁtihngébTo the adherent cells
left in the dish, is added cold (4C 1 nM EDTA i n phosphate-buffered saline
and the dishes are left at roomtenperature for 15 mnutes. The cells are
harvest ed, washed with RPNR buffer and suspended in RPM buffer. Increased
nunbers of macrophagRsr ABVINEANGIGENERESENTINGICHL Ay at 37"C with

macr ophag egﬁé) _pikdeiingdédliB dndladib©but b Hikiterl. to taGrophagSENmdTigeets end OF
MACROPHAGES A I GEN PRESENTL NG CELLS W.TH HSP- P‘%ﬁy ‘Qﬁs%aZM PEPTI DE
. COVPL BXEHs ARGrefcrablyebtsined by gragfuetionspirg rom S sRLNGST ARt T geni ¢ pept i des

preferably b incubat in critiad ¥ 1faba, M. [ 42 al. 1992 OnpeMed. The APC
H@?ﬁ??ﬁ’!}ﬁ%ﬁ%&%&kﬁ e%?gxgo‘g% %% 20 February WO 03/

200 1571
PC IU&Q_ﬁQﬂB@ﬁmszeﬁdrmc calli\taabd obiainedbyany of Baraus rstho F‘%?é‘i&‘ﬂ’é&ﬁeﬁ& %’P{ vitro
w4 h the HSP-conpl ex .or. a2M, ¢ I e 2 misitous @scribed #¢ hours. By
way ofvayed el H%Fmﬁ%ﬁ?’tdgf’?c%gr%,cg %(3%89&3%3%@%% & cells can be incubated
With ?ﬂggtg&gg,rmgpﬁﬁyme@ugimwmm exdeGaup et alni19%% Netywe 368 2i8sflam HSP9O
e

pept i conpl exes per-m at 37 C fqr.lS.n.nutes- | farhan™! Pl @i n
RPM  rwddihuere mmo@@lilhﬁ,fcﬁ’r"é’Iﬁ%ﬁ?&ﬁ’ﬁ%@ee@"{%%sﬁgﬁgé?%gu% eéﬁded in a

physi o] ogi.cal |- 5Abod &liehehéed. at @ conveni ent concentration

(e.q. Jf?%buﬁ%ﬁ%‘%ﬁ) or |ﬁr:1%§{|1?on in a patient. Pref erali]IEﬁ th%gﬂﬂ#nln?m into

whi ch t he YRTsdah bz ebkaikedibly ayi of verqussnegfiods kngradp & s %“5% PFent from

“which the dendritic,cells L1 Sio0akdils. BN e ehat:iplt ikt A Ginstatododi ment ) .

Opti orfapgrgphagss areied. © ?mg?\ﬁlgéﬁ]su%a?lgggaAPC tg sa?i nufate, for exanple, the

antigeﬁa&Q%ﬁ'ngicﬁabedﬂtﬁﬁalds{desri cted cytotoxi.c T-1ynphocytes (CTL) can be
y

‘ moni tored Moxzoggciléar %tt:)ﬂslairé i%ol%t%d %rtoﬁlnﬁjehgﬁe?‘al blood of a patient (preferably the patient fo
| 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. Tncreased numbers of macrophages may be
obtained by incubating at 37°C with macrophage-co[ony' stimulating factor (M-CSF).

GEN
4.6.2. SENSITIZATION OF MACROPHAGES AND ANTI
PRESENTING CELLS WITH HSP-PEPTIDE OR o2M-PEPTIDE

COMPLEXES o )
APC are sensitized with HSP or ZM bound to antigemc peptides preferably by

incubating the cells in vitro with the complexes. The APC are sensitized with complexe.s of
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CTLs to rel ease tunor necrosis factor, and by their ability to act as
targets of such CTLs. 4.6.3. REINFUSI ON OF SENSI TI ZED APZD Fehevawd€9t i zed
APCs are reinfused into the patient systemi cally, preferabl ] ntradermal |y,
by conventY®P¥15BRi ni cal procedures. These acti vat ed cef"?‘é’”%@é“yﬁi nf used,
preferentially by systemc adm nistration into t,&g aut oi ogo{gwpat I ent .
Pat i e SPs geedM ahd antigedeinolecilpdy ingbating)ip sitrogvith e HOP 189X BRLTY

| zed

S o TR S L e A

regi mEPREplex ecéive in addition a suitable dosage of
a bi olggirfRlccliaR 8o meubaRAiviike0 micrograncgnddipaptidewomplsreserit @d Mo ¢ he

t oki |FN-a, IFNy, 1L-2, RA |IL-6, .INE o t ' : wt h
f act omicnagtn HHY ol PR RO ke B WP 2 2T o e
conpl %ﬁ;ﬁ@éﬁlﬁnt TQEE rD SR A MBIk QestispRdedrinl 4 physiidicel medimed by t he
0 e

met ho invention can be administered to a patjient.a
t her ajpedférablgistesilesftheatierientiwsestraon (¢-ga X Y /mippinjcsHon 18 2P

proliferatjve. disorder ar. .i b SE 5 arBidi 3p@u bitieat frymef f ecti ve

dose FF ]é”@Bp?%ﬁttmtgr‘?’oqﬁ%}*'ﬂ%%%%lhg&idggpi exegS suf g_'?ﬁdent ?o result in

anmel | opadH @B dafdrisy calls oer: afgimily isohted dindogus embodmant). EFFECTI VE DOSE The

conpositions of the present invention, .co IS ' 9&95%@5- effective

amount  of %ﬁﬁl@x@%wwg?mﬁﬁﬁ%ﬁ%oﬁumgﬁ?{’g%ﬁ?%n%g’&%g Wt hlﬁcl—’ISP and/ or

a2M arc?asgﬁmsﬂic%[i%?%ﬁcql@m%ﬁo@&s FeDn)wah Ye ROMGMDbOBLOALNIY o BEMIaYs02126573

- subject Tn need of treatient against cancer or an infgctié lf.ﬁsdi sease, as a
et hodCTHs tb neleast tugonnecrdsisrfacier, Ay heitabily o et asIpgets aLER M 1 6F

di-sease. Toxicity and therapeutic efficacy of such conplexes can be

determ ned hy standard pharnmaceutical procedures in cell cultures or

experimental anidss. SRERNIUSION OFRENSIRIAER ARG e | D50 (the dose lethal to

50% of the popul ati and.the .E ' . r estadymalifective in
50% of the Tgﬁﬁ?ﬂs’é? Cs afﬁémblﬁ%eg' ]?Qgtg}eé)w%é%%ené@gﬁgﬁﬁg t her apegt iC

ef f ect%séoﬁvéﬂ%nél bBiaP Blebbdurdsn TRuscantivaict celanrdreindisod. preferentally bre rati o
LD50/ ED50. Conpl exes that exhjbit |arge therapeutd c indi  PL.ef erred.
Wi | e systpiicesdetnistration m&ﬁpmﬂﬁhs‘e}%ipéh%%d%a“&?‘f; it g,ceg% ﬁ&@:"g,@ﬁ@gr@ shoul d
be t akeyd Aurleal@nafafiakh Yalehakgth iiAbndikal ehepsivah oaupiesizent o the
site of"Yttected 11 ssue in or jer to mnimze tg)ot_ent.l al darrag're‘r%%,

uni nf-egfiesis aelyloptiantly recéies inlpjditiona niteblsdpmses 3918?15’.310 eBeree I ment, the
data obtained from {0foTR yilel #1fo AFREY B0 LI BRINS bisier sytorine

growth factor.

i nfectious

47. PHARMACEUTICAL PREPARATIONS AND METHODS OF

ADMINISTRATION :
4 ) The complexes of antigenic peptides bound to HSPs and/or a2M prepared by the methods

of the invention can be administered to a patient at therapeutically effective doses to treat or

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

 refers to that amount of the complexes sufficient to result in amelioration of sympioms of such a

" disorder.

4.7.1. EFFECTIVE DOSE
The compositions of the present invention, comprising an immunogenic, effective amount

of complexes of a population of antigenic peptides with HSP and/or 2M are administered to a
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be used in fornulating a range of dosage for use in humans. The dosage of
conplexes lies preferably within a range of circul ati ng2@¢Betraary 2806 ons

that include the ED50 with little or no toxicity. The dgosage may vary
wi thin t hiY®P¥H3B2dependi ng upon the dosage form enpl oyEﬁT’Hg%m:t’%e route of

adm nistration utilized. For any conplexes ysed in t hpd. of the

i nvenibjest intrived of ieatment AEASHIANCET OF M%%“dﬁwcﬁﬁ%egﬁ%dﬁ%ﬁ‘g‘é’ Thitially

~fromcell culture as : = RE BisedsOF ToMidty@ad therapaitizelficatydefl s t o

achi ePEHPIHPORE NG p é;?é%amq%g%centrats?on range thal?m?ncl des the 1C50

(i.e. m&%mﬁﬁﬂmmﬁeﬁmwmnméphmmnmpmm%?%@ fal f - maxi mal

i nhibition of synptons deter mi nad 4 I 3 hifn®r mat i on
gg, %%C%]F @W%@F gﬁ;ﬁ (e && lFtlIJlﬁl% 5% ©f he'pSPulhtiting

can bexpssiggntabarim, ne use doses I n hunmans. Levels ‘in

pl as (URARE & Biba1ReBeRtve in BO% K tie popdation). Eiraesd fageli d
chro%%rg%g%‘y I'n aﬁ%t ereﬁbodi ment, an amoupf of hsp70- anﬁjl/g

. ] f .
9p96- hetticaretoiris awg tmrapewsicasiopss is,the;therapeutig index apdit cap beysxprepsed 3 atio

€ range of

about 10 Jd.crogra it SO Yh RO fRITEs 46 preforladl TWhile Péiplexds thathe
dosagé‘#ﬁgbﬂ's%-gﬁ’ﬁ%%sgtpiﬁ g&%%%p%exes in a humanb‘roatient rovi ded by the
Pr es e Rkhibit Rkindidosriics may be hsedy cangshowid bebakgn tosdpsisp 2 8¢ e ams, the

preferred dosage peing .10 ' . : i 86ichied daheqo ar e ,
prefe@&?@sﬁﬁ\?gﬂpghﬁgég%é?ﬂ??/tmafﬂ%étggﬁ%g%no@i%ftgaﬁout E-G Weekssg,é and the node
or si t@iﬂ&ﬁ%@l@&ﬁﬁﬂﬂkbﬁ&edu&@d@éﬁmbly varied with each administration.
Thus, by way of exanple and not. limtatio he first . nj | ybe gi ven
subcut aneolstae abodimpest, {thsrdata.obin Irgé?r% 88%"%Wﬁaﬁ%wrﬁngﬁ$nga?%1ﬁl%gﬁthi rd on
the left bell f 6r dsb S i@k | Yhe ddsiie of bériplexss ibhe | ef t

th ghf%et“ﬁe %if‘i%'ﬁ%ﬁlgtagg{g%%ﬁga%ehi gh, etc. The ape 8 tegw be repeat ed

af t er pefegbly wifhimamnge ofrirelatingjcententsptions Hatgcludgive Ego 55" haybe gi ven.
Thus, far.exanple, half t BNt QPihe H¥3a i arhpldyed and
PCTlUé@’?F%ég?Jﬁﬁésgg%ya%@ﬁ% venq?d:ﬁggﬁlse&ygégandethegﬁohe[ aff n an ot her
site Qe ida cTamRitiaationhtilized dr wey somplexesused dthe methadiof ths IVaRTIYEHR Hes

sequentially varied, e.g., ekly inj. | ONS ' YeRGR

i nt r adbempavtigallyeffertain e 8 ?WWH’%@@E’YO@O& f/‘gi(’)‘?ﬂtl&jﬁ;érg%#ép?tag%eal ly. After
4-6 WegkSulatbll i ;{}ﬁhal bR hefFe AERouRiRE plasiih Yorgkntatioatangedbatiedides theer val s
~-over @ pertod of tine of one nonth. Later_ _inj gjg I ons .bbemglty_en nmont hly.
The palcs, @& ihatcencentmjtionof ta tesireypernd Hafiachigyes 2 %%Hﬁ‘%;‘ﬁ‘bd‘ﬂ The ‘patient’s
clinical progress and ik € 83 SinfoPmbtitf dafi BEHkRd hradRYccurdielyet -anot her
enbodi °%*3"?§%‘ | "\?eélrﬁ?egﬁ, a\é g?munt of hsp70- and/orﬁg&QS—E{lgtbiogenic

pept i dg:tsanmp sshabdises mdininanss Levelsiintplasmainanyibe meaargdy fog £xEH01¢ 5y 1

m crograns to aboyt 60 mcrograns for a human patient. In another specific
emodiﬁfﬁ?}a%cﬁé‘qwaép%ﬁgfa@g‘f‘l y effective anpunt of hsp70- and/or

gp96- ant i geRiaGotiEY dsbeliinean BRimoRS of IBpT B and/bhgn?6-p0tigenismagpaiicomplges in  the
oDt A .‘~qli§;£r2@|§ha€gﬁé%§ regs of abinat 10 mcroptash to 200t 606 RRASHFarbEfoP §ruman

53b st

)

patieht. The dosage for hsp-90 peptide complexes in a human patient provided by the present
invention is in the range of about 50 to 5,000 micrograms, the preferred dosage being 100
micrograms. The doses recited above are preferably given once weekly for a period of about 4-6
weeks, and the mode or site of administration is preferably varied with each administration.
Thus, by way of example and not limitation, the first injection may be given subcutaneously on
the left arm, the second on the right arm, the third on the left belly, the fourth on the right belly,
the fifth on the left thigh, the sixth on the right thigh, etc. The same site may be repeated after 2

gap of one or more injections. Also, split injections may be given. Thus, for example, half the
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the dosage used in a 25 g nouse, e.g., in the range of 0.5 to 2.0
m crograns. The preferred dosage for hsp90-antigeni ¢ nuo2(Eebirearyg 80§ exes in
a human patient provided by the present invention is i e of about
5 to 500 M%P%‘B?ﬁﬁs. In a specific embodi ment, the the%%@%%’?%ggly

ef fecti,ve ampunt of hsp90- L geni,c I . | n 50

mi cr ogfoianaY, feé.l‘feni%oqel%te %%%g@?}glﬂ% aﬁg’mﬁ%r&%gﬁfﬁ%@é% ‘Aﬁ)lr eier?g’d dosage
bei ng ihe@ nidde of am@@isahtidn is sequetialty cariedr anpwecklydsjectidoses giverinmegiaacabl y

adm ni stered intradermal]y. or nmucgsal.ly. B f examl e he doses can
be ad nﬂ‘ﬁagqr@ﬁ%,mtfﬂn@?@#a& P’;?‘“?Y?PP‘EE%‘?IHB I,’%E%ﬁlyy‘“g?rﬁégwgg?’ “a total of 5
I nj ect {B0%ond Ale AreRiMiPEl & BRRREIBR valsdYer 0588 of 18A¢ $fRMc aloRe Tate gi ven

once V\Bng 'y for®a per?od of about 4 to 6 weeks, and the node of site of
adni ni Bfjgctibnsonay s givenfraomgtily.y Theapaceof lgjer injectéons may dermaflidied. depadingupon
preferred ex Le, ;intrader.mal adm ni stsatl given, with each site
of adnﬁ?if’é‘?"rﬂg?&b{ﬁ%gﬁg@a“ @8&??8?&%%?‘@?“&%%‘?@?0%@? the invention provides
met hods of pHeYARiHePeMmBIddnddt 6Fthe BFeRRINGLT antiuntel hspi0f Seldrepg6-ditipeaise i n a
subj ect conprising _admnistering_ a conposition i\/ni_ch stinmu at%ﬁn{lhe
i munopetide cenelexestis adminisigred tahigiiy thg ganee ghRpost §-L PYOEHRL AP S yni t y

agai nsty;dy £Re9RhAS Ngaﬂem. 3 S oRer BRRIASIbGiniead, ihs tiRfapbiticalty efbctiod | S.
4.7.2. F LATI ONS AND USE Phar maceuti cal conpositions for use in

“accor damewntof hip70+radior epAsrantiganicneleate spapplees iSdeshihaa d QBITTPEERnFEw IR onal
manner ,usin r :
oxc pi G FuR0c803 48 B BBONR LA Rl BCESRLARLBERIN SIdutbc sy |
Eg)rnpl exesiosupd utddeh b 25 lpysiued, egi, oathk yange oS tifl. @ msadgramsa e puiferzades may be
formulgted fo m pi stration by inhal ation or.insuf. ' i.; her through
t he rma‘?sﬁg%{brg"ﬂ’? Hgaesue ’5‘?]“6‘%a°f’¥‘pkyeaﬁsc’gla, ey Bﬁegtrr]%&{])érdabyet@%%&h{
admi ni giveionain thofanse ¢ abad Fite SO0 imikdgeams. tH e sphificrmbeditdentatheconposi ti ons
-may take the formof, for exanple,. tabl efgg orqr&ﬁ$sul zs regﬁred by
conventheemarticaltysffectiys ampntethaROAntigems polktef 1s ‘??5&’61“ ts such as
bi ndi ngaié}ggr%fni ne-(éét'ﬁﬂ'g the rF:fg%?k # AV RRMAARY; 2R phdafallosapbaing Mythmhgedtisdone or
opy y

hydr oxypr cell'ulose); fillers '(eéq?@igpqll actose, m cho%yst alline
cel | ul as40 micragaings. (Fhesdrpsesarpamefptablypidmiragter egmpltycor ppicpsally By M8%i um
St o PO e 19055 o e SRl SPARLS idfhudmey ROEbBrAG Yy B 5o U
Rt bl AR i D

abl et s imBitiohe & 5 es ove tilegivan bncelwegklydopx epar at i ons
“for oral . admjni str%tion y. tak tthsg form.af , .for egggﬁl Caric Jﬂ{ions,

syr ups PERo%iSpenéite &wlﬁrggﬁlé?m _ %°§4“&§’8ﬁf"é‘8”§é’m Y product for
const i Layl damhiniitdfioNRtn® préfbrréd R @inp R Ubkralial v@inintsuatidde bergven Swith each site

of administration varied sequentially.
Accordingly, the invention provides methods of preventing and treafing 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

| fdrmulated in conventional manner using one or more physiologically acceptable carriers or

excipients.
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Such liquid preparations may be prepared by conventional nmeans wth
pharmaceutically acceptabl e additives such as suspendi ng Behavars 2065 g. |

sor bit ol W6 WPo1s gl | ul ose derivatives or hydrogenated $9},BL¢E2I;§,},S)?
enul si fying agents (e.g., lecithin or acacia); non-aqueous vehicles (e.g.,

al nond oil, Iﬁﬁé( gl'egﬂ’nﬁfeﬁgst ﬁ??yégﬂg%@gghlg{aﬁéeé%kis%@%gg?yaqgs%g}:ﬂee oils); and

preservatives roxybenzoates or “sorbic acid).
The pr dépandiicdivsadmpipisahtém hyonitalatinon bub§eflationdéither thidugly the ingih ardheondse)g and-

" sweetenin enf s as appropriate. Preparations for oral admnistration my

be sui toagﬂ%%?gﬁﬁ?rg{ﬁgﬁ?ﬁgeﬁﬁk@m%w_ ‘led release of the active conpl exes.
For buccal ®einiral adiditi<dion,! hepiRRMREGICR] RfpoTBnsinilySake MR oA BT, @r t ablets or
| ozenges fornulated in conventional nmannér. For adm nistration b :

i nhal atkawple.rtpiets orespalesprensred by sonyenttnnal mepns with pearpacoyienlly pepepiableon are
pron . . ; O o
o oxs e it Aeh o Blulihel ekl o) el igi AL 10000, BRLAKIRREERRIY 00, | O

e.g., Hydrhiyrepyl iethglcelbododey fillers (¢, & clattosepinicuatystalline @slhslose or calcium

di chlorotetrafl uoro ane, carbon di.oxide or other suj.table s. In the
Chco oS ot e s G i A HEiR, e G b AP iy b ovt di g
a 'val vgotkfd mnaf%diamsmwla@dmm i &iﬂ(@%.,%&ﬂmﬁﬁtﬁﬁbﬂ?&‘ie)@ﬁ'h@- g.,

gelatin use in an inhaler or insufflator nay be fornulatéd containing

a pom&bL%%rI;eaabtre qoated by msthode welbimovan in theragly Liquishiveravatioas Br et h as | act ose
- A 015742 P | |
or st amﬂms'aéu&%ggﬁmya.wmﬁpﬁﬁfoy@aa%ﬁe, &J&%s,.sggbt@%ﬁj%%@@b %@&éﬁgﬁp g;es

may be formul at for parentera nistrati
bol us bepresaniedras @ drcpmdiot foo genstitafions wih watepomasharsvighl veliclebafosciseon may be

presented in.unit dosage,for . I n_ampoul es,or in nmulti-dose
Pont af REPSIdd rpariod A op PetsfuftobeenoR B O herBhetvdly ( ake such
fo(r]I s &&cﬁtﬁﬁﬁ@ﬁtﬁﬁﬁ@&uﬁmmﬂpbm dgénte(’aiéﬁ,sdofﬁitsl éyﬂxp@iadlmoeé d@ﬁmyb | gr vehi Clj;as,
and may cont ai ) atory agents such as.suspending, stabilizing and/or
di sper BYRE" @@P&l@fe%if)k E‘PH%'F’F’?@_ s {6 la‘ei?lm APV RINSAYCOHBYIAeS 0 powder
form f Qig ComGAd &iuto&1$estws,témﬁa1c&m b2l cBontedivebablEdlis); afid ﬁx_%éér@atil%@ﬁ@.%ﬁ“' free
wat er, before use. The conplexes may also be fornulated in recta
conpos Methyher psepyirpdyydepnphraseates of wosbip acid) dthe preparatians sves glso eondain befert ai ni ng
convent,j |+ _ C butter or other glycerides.
In add|E I@%@vp@hﬁ?%@ﬁﬁgéﬁ’ﬂs&%?t%ﬁgi%%gtgr%?ﬁ@g&%‘rﬁt&” ously, the conpl exes may
- al so be foPwpdrationd faora ademtratimapay tetskibably Srmilatedtogieodontngfledaelsask at | ons

maybe adm nistered b i npl antation (for exanple subcutaneously or
i nt ranﬁ&?ﬁ?‘éurvleﬁ?mglﬁﬂ v intranuscul ar injection.

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 ncbuliser, with the use of a suitable propellant, e.g., dichlorodifluoromethane,

- trichlorofinoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the

case of a pressurized aerosol the dosage unit may be deterhxined by providing a valve to deliver a

metered amount. Capsules and cariridges of e.g., gelatin for use in an inhaler or insufflator may

be formulated containing a powder mix of the complexes and a suitable powder base such as

' lactose or starch,
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Thus, for exanple, the conplexes may be fornmulated with suitable polyneric

or hydrophobic materials“(for exanple as an enul sion i n2GRchaeaEgfebl e oil)
or ion exchange resins, or as sparingly soluble derivat,i .0 exanpl e,

as a spar "YyY¥PI¥3t ubl e salt. The conpositions may, if 3%@‘{@%{2&8% present ed
I n a pack or dispenser device that may ontain 0%3{1' nore unit dosage

forms! contlas smriexeneaybe formnlaigFrqrenia ainjsgage 0. €8edi¥pl e conpri se
met al Wfushli@tibh 6r éogn' nous BEsIGS Fonihihidns forlifiedtion TS bR pkenfid isHsiPenser devi ce
may be acconpanied by instructions for admnistration. 4.7.3. KITS The

- i nventdosage &rswe. g, Drvanjwwlds ot in fgi-desercoptamgrsonith ahaddpdpressaraiiym 3G

dhs
t her apeuti c,.reaqi ) f.the invention.,ln ' ' Kits
conpr ic%lp?ﬁ]iho&ﬁgia%? foms agisﬁsé’F%soﬁirg%P léﬁklﬂnso%%{gglg?oglgl ongtof:o Hﬁ%si ng
ant i gehicieRafd Riaf Sord4lA fRBRlatdf SpehB sudhol bispbmting)stabiliHifpsndan dispasia M t hat
are provided in a second, container. In another epbodi nent, ﬁgch Kits
conpr iagents. Alismeatizely, the petive gierahisnbmay bs 19 @eveer fpanior ISUBEMN TS ng anti geni ¢
pept i des ngt@g* et BESwaRdbQsre v82M t hat are provided in a second
cont ai nerflﬂﬁ%gfl veeyy}%r ot el ns and/rgr peptides can be supplied in one
or nore coffhaiamarlexes arayabobt &xinnlgted in 1aSPkcompasitenssao ISSWIPLLIEST Pom a
specific .patient for aut.o . ol ' LB ¥y ordetiir i fied HSP
for cg%tﬁ t’eoglieﬁ%mfsbe‘ﬁ?%cfne nség%gg&ﬁg%ﬁl eogﬁclyrgbésg??ﬁgr%%or ovi dedori n a second
cont aigiweridds. 20 February 2006 WO 03/015712 PCT/ US02/ 26573 |1 n anot her
enbodi nment, such kits c_ogErj se.in.one or ore con ai ners tq)eerapeutically or

~ prophyl act iaddtipnde the fprmplations desribed preyigus FORPIF PR O pept i des t o
S k%ﬂﬁlﬁéte@&hﬂds?&rp%pﬂafaﬁeﬁ.ysmué&giaeﬂ;g foRnfRREaRe bé Adhdhistreabgept abl e form

its optionally further conprise in a second container sensitized.

APCs, ipplhiatierh{fgr eyampleisubrutapprusiiopingpmpsenlagy) gy by eemusculer S955HoR-ner of a kit
of thenl Ny L O | . @gﬂ] I R&Hh abl e '
sol ut ?Iohrlll,s’ fgl%‘?t,np|3T:%§§%B#l§xa%s?gﬁ%\€m%ﬁgéﬁegﬁ@ﬂ% €, %%)?’% lfﬁ(r)se gg}?ut ion, or
buf f ermalertaid (fiirieRample ns ot dmaulsiphranacepiable ail) 9r ion Cwhingp Fesing tos pg sparingly)i d.

Alternativel y, the HSP and a2M ¢ |.exes y be lyophilized or desiccated;
in thiSgi“ilbil?éilséﬁ’é‘é’?s’f%@xwgle’@ﬁﬁis%mgggoﬁﬁlﬁﬂ r conprises in a container a
phar maceut itaabdifpRfapiallifdesptdibd fisehd ¢h a paRiot dispenste dévicesiat salyut i on,

etc.), preferably sterile, to recaonstitute the HSPs_and a2M or a2M and
HSP- ¢ centaining gr morRdine desage fyme spntaming Bie get vsingrationt, TReRAUEMEBIN poses. I n

anoth | FER ' {gs&ff i 8ot AUSREEOhck UThd kK SOt Evitem@gd] e or
Syri ngeré‘?ﬁﬁig?‘g‘#‘ ragﬁl‘ﬁggk ageg ’i .n? sterile form for injécting the HSP and
a2M c drpcennpasind by instugiigok gy adininglrdtohol pad. Instructions are optionally

I ncluded for adm nistration of a2M and HSP pepti de

el

4.7.3. KITS _ )
The invention also provides kits for carrying out the methods and/or therapeutic regimens

} of the invention. In one embodiment, such kits comprise in one or more containers protein
preparations comprising antigenic proteins and peptides for combining with HSPs and/or a2M
that are provided in a second container. In another embodiment, such kits comprise in one or
more containers digested peptides comprising antigenic peptides for combining with HSPs and/or
02M that are provided in a second container. Alternatively, proteins and/or peptides can be
supplied in one or more containers for complexing to HSPs and/or a2M isolated from a specific

' paﬁent for autologous administration. Optionally, a purified HSP for complexing to proteins and
.peptides is further provided in a second container.
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conplexes by a clinician or by the patient. 4.8 DETERM NATI ON OF

| VMMUNOGENI CI TY OF THE HSP AND a2M COMPLEXES Optional |y, 26&chismy208éein
conpl exes, HSP—geft i de conpl exes, a2M protein conpl exes and a2M pepti de
conpl exes MY hvention can be assayed for i munogenPEVP$P226¥3 ng any
met hod known in the art. By way of exanple but not |imtation, one of the
fol l owing J®auntkes ambadimgst, fyeh kideepmnrise i (e 6F moresoniaings dhowpseticallyer £ | SPOT

~assay TEASSAY

Bri ef I]Jy, Eggcagi gﬁmﬁbg&%&ﬁﬁs &‘iﬁé %{)gﬂbéér(oeg R@@ﬂeﬁédﬁglﬂsgg_%}i% conpl exes,
usi ng mefyrablyqusified, ﬂflihanmﬁbmoaﬂy amtnptabls formt (The kitveptienallyfatiiey eomm ol , ot her
mce are injected Wt ed to proteins and/or peptldes
prepar”es&c‘fngd;ﬁ?tﬁ@feﬁ?s“ﬁeg?@g: %?@fué%ﬁ%to contain specific antigens,

e.g. tunor TaelHSP @ e2Molnplidke iaGlcBakaibef &F 2%t cFHRIThveafio®May B @k 1B ofli Sease,
may act as a positive control for the assay. The mice are injected tw ce,

7-10 crehgrmagsanticallyracseniehjesoliftioay .84 wmnbmauwmﬁhﬁ%ls sdige, deposgsolutiots ar e

R 2 e D e s N R SR i v

Vi t r o doyl a2iecoaghitixts mayhﬁlyoiﬂmlutedet ﬂsxctchtad, m&:qonﬂmce,dhtt heomnalg@rtm
i nterest. .For. exa 106 | Ied with

- 4x104 CWB‘W&’ ﬁc@ errélé’ 38?1“'&/ 6581“ gn _{t‘f)""’(r;r"é%"el’ a%f‘%}ose SO}"} S cont ai ni ng

t he ardid.ppref@ibly sitrdle, a6 tec(mmumihbﬁm ams&mt)edzM\ahd BSPwrodpipingpoinplresgene, as
the case may be) in 3ml RPM nedium containing 10%fetal calf serum In
certailf @H%%%OI‘%@@’J%%W&W%M Iyrrphocyte cul ture supernatant may be

Jrjgl uded "inaﬁdﬂ?er&%&dﬁh@ut,@i%@& @mﬁﬁlﬁﬁxﬁﬁr s&eiﬂeeaegy\&ﬁmg@ctors (See,

sebrook, et al., 1980, 1. ;“; o test the primar
cyt ot cmeferalﬂymeﬂiamdes p@nbé‘oxattferrmjmthqa& u2\b ceraplex @nd/er a pagkagsé cul t ur ed
W t hou £ nized mce
ay. a1 gL Bl e SRR REROEEAL SockRofrafbolsP o o8l s Dbl ) 22T T

the spmmpiaxesﬁyyaﬂﬁncidne)rbyﬂieqiabantc T cell response. Six days later the
cultures are tested for cytotoxicity in a 4 hour 51Cr-rel ease assay ( See,
Pal | adi no, et al., 1987, Cancel- Res. 47:5074-5079 and Bl achere, at al.,

1993, J. | ginoDRIERMINATICGR OPMMUNOGENICTES SyTHENESI xed | ynphocyte

culture is addedNPeAMICOMPLESEId suspension to give different
effector:target (E'T) ratios usuaIII\_II 1:1 to 40:1). The target cells are
pr el abel | edpgpnally, the HSP-protein complexes, HSP-peptide complexes, «2M-protem

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 HISP- and/or o2M complexes, using any
convenient route of administration. As a negative control, other mice are injected with, e.g., HSP
‘complexed to proteins and/or peptides prepared from normal tissue. Cells known to contain
specific antigens, e.g. tumor cells or cells mfected with an agent of an infectious disease, may act
as éposiﬁve control for the assay. The mice are injected twice, 7-10 days apart. Ten days after

' the last immunization, the spleens are removed and the lymphocytes released. The released
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i ncubating 1x106 target cells in culture mediumcontaining 20 nC 51Crl
for one hour at 37C. Thecells are washed three tines f]Febmiany20¢bel i ng.
Each assay point (E:T ratio) is performed in triplicate and the

appr opr i at‘%‘?&ﬁﬂﬂl |'s incorporated to neasure spont aneouSC¥EP8Ra5e (no

| ynphocytes added to assay) and 100% rel ease (cells |ysed with detergent).
Af t er Tymphixates ngy bhe-stoaildtedyuksaquerslyfin vitra biy dheraddition ef %@fiP@lSékf’é pel l etted by
centrifu atejdqg %éi 20 Lrogt 5 mnites. The amunt of "Cr released into the
super naPante i o s BY- a gamma counter. The percent cytotoxicity is
measur ed asFot pxaniple, SRED® iBSiinspigeh eclls mayshesimutardodtotnt Ot miteawsuC cpm di vi ded
by the total detergent releaseqd cpm.m nus spont aneously releas pm In
or der Hesigdasairradig 0&0§§ ot'ss &%@H@%ﬁé‘ﬁgﬁ&@fﬁ?ﬁ%ﬁ%ﬁger nat ant
deriveg; 5 hO@RRace AN RphVIYGReh asitaihinh YO ifelslealf |s added
to thgﬁ%é@%@%ﬁz?ﬁ%bﬂﬁ fi ngluy?gincent ration of 12.5% §4_. 8.2. CD4+ T-CELL
PROL| FERATI IitcASS S 1 %ascpndary wited Iymphogite elleaisuperapiaatmayds indudedin p) ood,

or CSF,and purified by ce | f.ugat i ' P Phar maci a,
Upsal | 4e SuptmRsgas e 0 B SRR Chertleb - o e 00, e\ Bo
J. 11: 432351326/} To Haethp gFinARAI B0t Deell Fedpadie Himb inkanniza A Geplath 636015712

PCTI US02/ 26573 nononucl ear cells are incubated. fohﬁz%}lo_ da{{"ﬁﬁ% th a lysate

of cel M8y bxprwedvitousimplatige insomgskRegieats splpem % B UBH & s may,
- opti ongl YisPhe RAHRHIAIR WithCmBaknidMI§ dfindt el StolUeiefifinD teQpecifidtybithieassay, in

order to process and present the antigen in the lysate. The cells are then
har ves¢watoxib{F ceBraspanbgigat i on, and washed in RPM 1640 nedia (G bcoBRL,

Gajth b Nd..),. i . | y 0 4i
Co e 01 e s S50 G B Py 0 et e
100 unpilrbitb, e 1087, |Gancds Reard:5000-507%ndBlachere pit alyy1003, J. Surttupietieapiyn 96 wel |

plates_for 72 hrs ,at 37 C ,. sed with | G 3H.thymdin Du t. NEN,

Bost on!4#3%330)wi s p35py, &b ?&Ihﬁ?ﬂg’ggﬁé@,]m?ﬁﬁadég%%oo YACRON -M%gél}rke’d in a
TOPCOUbTe diiffetet bffecfl:tamitt (OUpHag6s (@Radlyando H0s). rTisampetGells arb/pretaielled bConn. ) .
4.8.3. ANTI BODY RESPONSE ASSAY |n _a certain enggll&g%at of the k% tion,
the i ningwegasEi0 {prast colls inmytturegpedipmyeontaige 4% T . oh e Qo suri ng
ant | DO ESIRLANHERD dyBe HBSPRISRikatlelify, MAERLAA poi (BIT LIS IEpartepiB iax. | 1
one node of the enbodinment, mcrotitre plates (96-well_Inmuno Plate I,

Nunc) siplicate amt thelappraprias@onfdlsimcorpotated tomzBusgportansors { Croplease @ purifi ed,

ot oo Mg AR S | R heahe B LR BIRERY, ARS daBEdnd e
enpt i egeipafulboBKeRbu, tHe c200ark pARBeTbBGATfRRBoT ar208E firrSonitutes Ykev/ v)

amount of 31Cr released into the supernatant is measured by a gamma counter. The percent

cytotoxicity is measured as cpm in the test sample minus spontaneously released cpm divided by
__ ) the total detergent released cpm minus spontaneously released cpm.
" In order to block the MHC class I cascade a concentrated hybridoma supernatant deﬁved
from K-44 hybridoma cells (an anti-MHC class I hybridoma) is added to the test samples fo a
final concentration of 12.5%. ‘

4.8.2. CD4+ T-CELL PROLIFERATION ASSAY
Primary T cells are obtained from spleen, fresh blood, or CSF and purified by
centrifigation using FICOLL«PAQUE PLUS (Pharmacia, Upsalla, Sweden) essentially as
described by Kruse and Sebald, 1992, EMBO J. 11: 3237-3244. The peripheral blood
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TWEEN 20 and | % (w v) bovine serum al bum n) per well at 20C for.1 hour,
then washed 3 times with PBS-T. Fifty pllwell of plasm2bFebosry 2m a
vacci nated animal (such as a nodel nouse or a human patient) is applied at

~ - 20C for 1VM@MISURG the plates are washed 3 tines with PEEES®R/263He

anti-peptide antibody acti vi t’}/ IS then nmeasured calorinetrically after
i ncubanenvguelear c2hGre mevhitaddion 7-10 days 30th e lymste of gellseHprepsing AL wﬁﬂﬁ%"e or anti

bor oxi L AR, bitcerfie i%ﬁﬁﬁb@w%@ﬁ%%“ﬁ%ﬁﬁwm Fur her
PBS- T twaishe phbelybatn th(enﬁ@)/

substrate Ssﬁyﬁ?lcg%@‘fce%romﬁ Jxtemen egmgaa 500@ = HZSO4 after
5 mi nUeEsnigation apd Q%Eiqa]ghﬂg?%@ ﬁ%@ﬁwgﬁoﬁﬁﬁﬁb&& otoneter -
SLT RIS 80 ) sehdh) 4.8. 4.
EJYTCK:_%EV%%FTE&%} Il%w\lénﬁggﬂY Thewég% T cgﬂmlggrg%)l/??gjg g?‘?f@‘l resplg% to HSP- or

OM co rﬁiﬁbﬁ&sﬂbﬁr 51%eM Inglstaniing 19@ynitsial nesiedlic Gaandyl 04 aehrkstepionyrin
Joon.  ibtafln b el Ptk R s 305C, hiibeg Mk AP Rl DR NENG G, FEDT BT

cyt oki Bésgor)Basd)pweifs § hi(hatedstd, @l rhdidaciivitiehestied m a ROBEOUNT t est for

| munogenj ci.ty of a c%pé ex of t& M]e nt |Con In an exanple of this nethod,
per i phEElatrFoYisHEs f$2- Mg “agﬁrb]ect treated with a

HSP- pepti de or a2M peptide conplex are stinulated with peptide antigens of
a given tunor or with peptide antigens of an agent of infectious disease.

Cells are then %8%3-n w@m& | abel ed antibodi es detectable
by [ ow oY RaRHiNn Bl iR BPLE febont Bidliiahagipity br LI it CP | abel ed

CD4 anti ter washi ng, are fixed, perneabiljzed, and
react edmmléms dgtenﬂunéﬁd:lyanbasm-mglahmm prasloadi iv gespanst) tcﬁbwqu

ti-1FN Sanpl d b t3
£ echni G AR ot Mt GG et aptro e A Ll B e By T
l mn%ﬁ&ﬁﬁmww%hlo@mﬂs [eASISeMution B a pmﬁweﬁn&mrdetem squiléxiedl €ormyt oki nes
surrounding a T cell. In_one enbodi nent, f 3
ni-t r ocefithe;pretsinsipspiidssused & B vacsimep BBS af 47 cﬁé&%éﬁ“‘\r{ripmaé ke for  bgor-
Cyt oKi s SBRGH d ueﬁréhmﬁﬂceﬁ%ﬂh%deBSﬁlBSﬁ?BSédﬁ%ﬁﬁng a0sk:iche) pl ate is

bl ocked to avol ackground due to nonspeci bi ndi ng of other_ proteins.
A sanpTWHEN Mﬂ%(vda}bm@qumeqlb@nmhmwan Al 25C fext er@eﬂs‘é%sh@’(:f ng cells,

obtained fr C ﬁﬁép ﬁﬁg s ghti de
conpl- e&m%@’& z‘unﬁ’@ #@%fﬁfag@g”gﬁ?gﬁ e avw\é S %an?%gev(%{ccr o%/%ntgr e plate. A
| abel e@ous?.off a huldh@pitient) isabplicticht ze‘ébﬂm d &y, avdtthe plyesidenvaskadtd thogywiths added.
The angj body. cytokine c exc. hen be dejected .1, e . .
enzymet %‘grojr‘ i@%&@d’??ﬁ?@ﬂgg@hﬁﬂ B RIHET CS#O eﬁb"%’éﬁesr “%X?ﬁ““aﬁt pear as
" spot s39°C for 1 hour with 50pl/well of sheep antl-mouse or anti-human immunoglobulin, as
o ) 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 Koniron 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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by visual, m croscopic, or el ectrom c detection net hods 4.8.5. TETRAMER
ASSAY I'n another enbodi nent, the "tetramer staini ng" assyFemarygfltet
x1.,1996, Science 274: 94- 96) may be used to identify antigen-specific
T-cell's. PP e in one enbodiment, an NHC nol ecuT%TH%'ﬁ’t”cﬁ ing a
speC|f|c peptlde antigen, such as_a turmr specific anti ,

nul t i nerbodizgent oreRamp Euls@fpml%r@swfbaweéﬁanga% n ﬂ?‘&"nexarrpl e, by
conpl %Qé?{@m Efod hen m xed
wi th ag%p a:téagﬂogn o@‘%g%gwfau}@?al ne om a subj ect 5%5&&( Wlo‘g’h a HSP-

or a2 Mmhghﬁaloocﬁnmmnmleas c&llséiwmaeﬂijecm@tedlmth‘ﬁ HSR-peptidevbd oM epxp*n@s s the

~antigen of intere the tunor-specific ant 59 20 February 2006
VO 03 BRI e DR iR e8GR et B BEA NCER

- PREVENgeAtN £ tioub s Dicd HERARY Henastrddadth 'Déeanfsmiﬂ@hbaécamibwm&m HSP- or
a2M conpl exes on the devel opnment and progression of_ ne ﬁl astic diseases

can bed%FﬁbiedTYé@vb‘jU‘WYnﬁ?{ sl IdhR-coniugsed @k ¢PEapd Rergriabeled poti-i nc| udi ng

but n Bg assessnent
oD e A e B S ror 0)
I evel santibodiesmeactiyp @dthhinpan BNy PEasnti-BENyy). Sesples aeanalpred bpiflow(c@ometrant i gens;
d) changes 'ﬂ?xé%c nor phol ogy of tunors using techniques such as a conputed
g prandpm gy

tornog and e) changes in levels of putative biomarkers of
risk for amadrﬁatﬁb&brﬁdﬁlteﬁﬂmﬁﬁndaﬁay,rﬂchWlﬂeﬂﬁmhmpnﬂaséay(ﬁla@@)‘)changes in

- the nor oI o] of tupors usi.ng a. so ra oW n bse i ons
descr i 528 %m’r t‘é&%‘-‘ﬁb?l’&?lﬁcgﬁ‘ andipeg. 1°°IJDEL ENSI TIVI TY
S§6N TEarhp EeL ﬁi&%@elﬁﬂ@ﬁ&ﬁ%k&dﬂt&?l@éﬂs eoatts‘csm ApRifRll cooriat-spedifee in the

rall i mmnocorrpetence and cellular inmunity to an antigen. Inability to

r eact nmnwmhoéy,yeoﬂnttﬂ?himnn%ﬂmnlaémb@ékmltMVO@Whﬁau%ﬁfbw@ (Sato, T., et
aL, 1995 €] l|oI of skin

testi ng ?pee&hq%rbe%ﬁ%%%h}eﬁ%me Aesﬂ%‘ ek %gérme i:e)‘l;srtfig(r% ﬁ%tg%%% “protected from
| i ght @rdtireeomdhg éeluh,eﬂtaﬁnlad)ﬁbmmshlgfeﬂneaﬂa@eathAm-pepndeZahd@au@ﬂ pepéide ensur es

intradermal , her th bcut aneaq adm nj.strati ant i

Twent yS PG AR LAopS et OB (4 R 2R P oG A B et TBRE ant i gen,
 the | apggsat séofi®ps it tdkine RRibbAPIsHahQIEIIR RiloRg B aitihOSmpsCcalt@abeed With a
~ruler. Hypoactlwty to any given antigen or group of antigens is conf| r med

byt esdeastpduil erbyrrngmmes-convatethetreatayigins- aﬁokarmegeﬁmgcﬁe WA 2PE3 §8 0We
or CUW&%&%&&O&I SREBodiCHtectidh hldinddl. | Nt ermedi ate test.

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
obtaiﬁed from a subject treated with a2 HSP- or a2M-complex. Biotin is then used to stain T cells
which expréss the antigen of interest, i.e., the tumor-specific antigen.
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4.9.2. ACTIVITY OF CYTOLYTIC T-LYMPHOCYTES IN VITRO 8x 105 Peri pheral
bl ood derived T | ynmphocytes isolated by the Ficol'l-HypacfeFehawary 28@fgat i on
. gradient technigue, are restinulated with 4x104 mtomycin C treated tunor

cells in W medi um contai ning 10% fetal calf serBAUT%268%e
experiments, 33% secondary m xed Iyrrphocyte cul ture supernat ant or I1.-2,
i s included.9.n MQNF 0 ‘ & RTPREAMK NANIX actors. In

~order to measur EVEMiE] --.d;.nm“ esponse of cytol ytlc TI ynphocy es after

i nmruni zat | Ghe effdct ofinhmuratherapy ivith HSP- ot 42Mubmpleees oh i deatlopmémamd cel ls. In
ot her erjme |1s are 60 20 Februar WO 03/ 712

PCT/ U %%‘5"?@ P%@ﬂ%‘ﬁ%ﬁa&a o3 e mondt 14 e9‘°8E%Q ‘8t°n8g?ﬁ§’lmlﬁet er six
days, athfichbin®uesot Rirfied RThQGARF a) Bathyl Bderdehaltivity ad aff a:fdQUinesy ofr - I €l ease -
assay. The spontaneous S1Cr rel ease of the targets should reach a |evel

| ess  tcrBplaripgnunity; blaptivie)ef ¢yNRE Eilgaphopytes ip vitione) lewels afitumor speaifinf ol d

(i nal RORE s e UREDRbARL Rop Phipelb Y bl e AGERIOLPofciBobTShe ™ 7

15: 169echttiges ﬁcﬂ@c@ﬁ&:@rﬁﬂmﬁaﬁﬁjsﬁﬂe}ﬁh@ﬁhﬁv&bﬁmﬂnﬁ%lt may not

"~ be poss |bIetod ect uni uetuerr naII upor s, . ny tunors

di spl W"r"@@ﬂ% thea pag F@ﬁ?rs'ﬁ"i‘jl%‘@ﬁi‘fa? rkgnd éégn ® monocl onal

ant i begbiphdlEBAT Mo ik PRLSIed the isol ation and bi ochem cal

characterization of the antigens and have been inval uable dlagnostlcally

for distindhe &iloging wbsestians Aessribe entiopdnxeaplnareredues| | s and for

definition of the cell lineage of transforned cells. The best characterized

:ag)mn t unor- associ at ed antlgens are the oncof et al antigens. These antigens
expressed dd2ilngDEBAR T¥RERSENSEY BB§Tor very difficult to

detect in mal . adul t th ue The type ant| N | S carci noenbryonl o

antigen ( eﬁi;\h Vg%ﬁlrvg{(%nnte’fs cfﬂ.r ?e‘%{%l %ﬁ TR REPER Ccancer

cell s,anbuénumﬁmﬁmnnplrormbn@éml Inasmhaa r&ei tbsbat&rﬁsﬂoﬁﬂw skinSlfigenk isom col on

carcinoma cells and found in it was originally thought that the

pr eseri@@e Anqray Satgs i geqhs 19751 HE g@?‘%‘?’ trld49-434ed to screen patients for
col 0N CaNCehopet RUGIR: of B4 {sARlgSeiiehul BEknisTY: Sor il oq 4-pancr eat i ¢ and

breast cancer, also have el evated serum | evéls of CEA- Therefore,
moni t Groteried fiem hghﬂmdmwm@sbﬁﬂmormeléZﬁmrcza@@gerpﬁaW@meg under goi ng

ot r Bl RGN ok, Dl iR RO B RO P 7 Porees

~di agnmrzd@tﬂhddmmhhmagnehuﬂm thbﬂur@ssdlmeusjpns ofbgih eryitetvapnd indusatiomn al pha

- globulin nor secreted hy, fetal |iver, and yol k sag
9 are measur rgg X] aruler. Hypoacti ¥1ly to any glven antigen or group of antlgens is confirmed

by testing with higher concentrations of antigen or, in ambiguous circumstances, by a repeat test
with an intermediate test.

4.9.2. ACTIVITY OF CYTOLYTIC T-LYMPHOCYTES IN VITRO

8x10° Peripheral blood derived T lymphocytes isolated by the Ficoll-Hypaque
centrifugation gradient technique, are restimulated with 4x10* mitomycin C treated tumor cells in
3mi RPMI medium containing 10% fetal calf serum. In some experiments, 33% secondary
mixed Iymphocyte culture supematant or IL-2, is included in the culture medium as a source of T
Eeﬁ 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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cells, is found in the serumof patients with liver and gerninal cell
tunmors and can be used as a matter of disease status. 420Februmpdfrep

TOVOGRAPHI C (CT} SCAN CT remmins the choi ce of technique e accurate
stagi ng oVQ®ME¥L. CT has proved nore sensitive and ls@é%%’%&ﬁan any

ot her imagi ng techni ques for the detection of tastaze%.d 4.9.5.
VEASURESENEte@ivifRlAAddnidmaI Biigict ek FARSeEIX %ﬂ%%g{?}ﬁﬁa"f FEehB 03/ 015712

PCT/ US02/ 26573 The | eyels of . g%(}ﬁ?a A RTRIQEasE BF the tasdetsahowd speci fi ¢
canceﬁyta‘i"élc%%‘rg?l“t X:%Fr%?ﬁs? %Sr@a)p?lthhg ecdt' of rcprraSosi tions conprising

cytos PAagﬁa R0 158 M09 dRk ihe enki-MIIE elasel bldeking astiity] atenfold copsegfdirdiual s at
enhanced risk for prostate capncer,, serum prQqs - Fid &, et 1 (PSA) is
meas usgebrisjant mwéfﬁéﬁmﬂoﬁad%gﬁ?‘?w 155F 267 ﬁﬂﬂg rCB WBS g Hést){ %l?%lggﬁp\l . Urol.
147: 84]- an QAR J., et al., 1993, JAMA 270:948-958; or in
ai vt miOieldp) 35 968 74!

col ofectal cancer CEA is neasured as descri bed
above in Section 4.5.3; and in individuals at enhanced risk for breast

cancer, 16-a hydr xymwmgg by the procedure
~descri bed by S‘gﬂgei ,]0‘ O%f ﬁg Z, Proc. Natl. Acad_ Sci. ISA
79: 3047- 305} oJéﬁqtﬁﬁjﬁmBﬁ@@iblétbddteabmiqaettmailm@??stﬁ“éﬂ’@ﬂmb‘?“qyef erence
herein in their entirety, 4.9.6, S M 0 r ' alternative
choi ceumérsdisplay pofigsny Hat @%%%@F’&%ms‘foﬁ ?ﬁcﬁﬁ%Pﬁ% (%J#(?Eelrgﬁsg.ih%&o MPLE The |

fol | owi ng_exper.i NS Bt Liexiesion b thy antigensgpad bavepept i de
0 R TR B Mo (4 oo e o

ar fraction, wth (b I t her or -
nmacr (ﬁgzieabmbﬂnawa&i?&nosmaﬂy & flistingtipa °§Fw551&76%‘%§?w r’i‘@mﬁaﬁHgigﬁ?eﬁi’ac%hﬂ}ﬁ fér
prophyl actica m cancer OVl beh ShA8t1drBd hiatiah t2G66 WO 03/ 015712
S/g MW%E&%@%%%Z"%%%% 5.1.1 Proteip_ purification. For
pur i f i a0 afied Me thesnoofetat antigmisc Thosesmtigens e @xaressedwie0. 04M Tris pH

7.6, 0.15M Nad and applied t I lb@bypeol um
equi | imw@ﬁﬂﬁﬁdb'élam@ﬁgﬂﬁﬁ A5 @ﬂ%u@io%et%ﬁﬁ%%ﬂggﬁﬁp%gﬁﬁe fracti ons were

- deter rgn@iggl Q}éar@ing%b@brﬁé artigbh ((FA)paifliyeupratein fdwad on fetal gut an human colon

cancer cells, but not on normal adult colon cells. Since CEA is shed from colon carcinoma cells

and found in the serum, it was originally thought that the presence of this antigen in the serum
R could be nsed to screen patients for colon cangcer. However, patients with other tumors, such as

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

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

turnor progression and responses 0 ireatment.
Several other oncofetal antigens have been useful for diagnosing and monitoring human
) tumors, e.g., alpha-fetoprotein, an alpha-globuﬁn normally secreted by fetal liver and yolk sac
cells,‘ is found in the serum of patients with liver andl germinal cell tumors and can be usedasa

matter of disease status.

4.9.4. COMPUTED TOMOGRAPHIC (CT) SCAN

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

more sensitive and specific than any other imaging techniques for the detection of metastases.

4.9.5. MEASUREMENT OF PUTATIVE BIOMARKERS
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fraction was changed to a 0.01M sodi um phosphate buffer pH 7.5 by use of a
PD-10 colum. The proté€in-containing fractions were appldEdbrpagy 2006
Concanaval in A sepharosé col unmm. Bound protein was eluted with 0.2M

net hyl mann¥283%5#3nosi de and applied to a DEAF col um e&GTUPH288d with
‘0. 05M sodi um acetate buffer. a2ZMwas eluted in a pure formas anal yzed by
SDS- PAGE  &Fie Ievelmafiagiutative bianasken for gskicfio sperifia eaness axeaneasurpdto genpitor

experi gen 2M was. pur chase r OR . ai t he met hod
descri @gaﬁ%ﬁ og%o&?gogﬁl 0% PP gfﬁﬁ@ﬁ%%}%%ﬁ%‘rﬁég ?gégﬁss' X? f&la%h{ﬁz ations
- wer e dpaRidualsheetankingk ifot pidff dancen)| seriin wbst®BSpecicaniigem{PS A6t i ons  were

gi ven one week apart. Seven, nj.cr.ogran f a2M of . gp s used per

i nj ectinﬁeﬁmeéibb’ﬂ?rl’ra‘éed&‘e@@ﬁﬁp VIt aY P e Eﬁ@@%%f%i‘?’?‘%%z ‘ﬁ'gO) were -
washedcdibigga, 8.7C B 4191 89 BAMAM70:048 D8 SRE R Rividiak BSiskT6k doltir&edl Bshcer
intradermal I'y one week after the last inmmunization. Tunprs were neasured
in t woCBARemsistred as Pedcfibesk abpyedn Soetiondes- Jiaad indedividuals enhanged dskder t he t unor

to c te t t R. val ' j ‘

si nl cretth e Dot ol B S b RS REeRABE ot om o
conpl eSehaeidée).ler b, S982, Paos Natht Adad e8ti. 188 FO13042308t Thévefarbicss dbigd abovee

honogeni zati on fal | oped .ul tracentrifugation. 100, 000g supernatant was

t r eat e P 0{5?‘@“)6‘?&? W WIPFECUEF: (TFA) and  3mM ATP for 10 hours
foll owed by centrifugation in a CENTRI CON nenbrane filter (MIlipore) wth
al OkDa cut off limt. Peptides less thanl OkDa (referred to as "MethAl
0") were further‘kﬂ-@-oﬁ&l&E&Mbi nding to a C 18 reverse phase col um,
etuting the i AMidd b | hai '&gn{q{] b des tggﬂglo' n a vacuum
av)ud reconstétggﬁ%:gﬁt%%e pep?‘?&eiﬁigr?hcgg%%f:‘tfer sﬁ?otqggl e fo?sconplfexi ng. p96,
a2M  amcas.bum n (which was used as a control) was heated to 50C in the
presence of 50 nolar excess of 63 20 February 2006 WO 031015712 '

PCTI USQ2/ 26573 Met hAl O. The reactions contai nngthe resulting conpl exes were
pl aceds.at rp@AavEnperature for 30 mnutes and then placed on ice. Free,

unconpl exed peptide was renpved using CENTRICON 50 (M.1ipore). Conplexes
thus made wWeiedolavags peneriment dsmengtiatss that epmplexciof fayragtipepi perddesdsaredent , t he

- Meth : : ithEr FRSIONIS iy Mal:) iaiv B effedieRE tY
elici ffeug %&Elép 6- ﬁgﬁgﬁgﬁgﬁ%ﬁ&exes, ar%%%ZMTog‘gitﬁih uej cérrgl g‘;es. The

ant i geproteciingGn dninegliprapbidectishlly fivm cangppellgravtinknown. Meth A cel I lysates

“were treated with ATP and trifluoroacetic acid (TFA) and the fraction of

peptides that were less than 10 k1) (MethAlO was coll ected and
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conpl exed to a2M or gp96 as descri bed above. BALB/c mce were imunized
with a2M or p96 un- conpl exed or conpl exed wit h Vet hAl 28 Fedmpamy 200fi ce were
‘al so i munij wi th al bum n- MethAl O or PBS as negat ive

I muni zat |‘3§ $Uate done twice, one week apart. m cePgﬂﬁ%éB%ﬁ%I | enged
intradermal |y with 100 000 I|vel\/leth A cel |l s. one week after the | ast

i muni zat i ohl.  NATERIALMANDMELBOD ored every 5 days up to day 20 after

t he chal | enge. TabI e 1 Conposi tions used in Nunber of nice challenged

Nunber of mice with i munization of mcewith tunor cells at day Oneasurabl e
tunor at day 20 3\t hmﬂeimjuyﬁﬁawdtbum n- Met hAl 65 PBS55 a. 2M Met hA10

conpl exes50 96- Met h exes50 9 .l V8l azM
pumof i ed fr]%ﬂ%% ficaigno ’(f%ﬁ‘( % %ﬂgﬁg\}g sﬁlg(fﬁ(?@?g‘hg ¥ﬁt7565ﬁor

pr ot ec it SN N4T1 he Spplisdts Y esal S\éplia&yﬁg Bhowe(S16MA) c(»miﬂ eQi)ibrated gﬁmﬁuﬂbﬁt hA10
(p<0.05) conplexes but not mce inmmunized Wth a2 Ion %% 3‘10”6
aI bum wm/&wwmebeﬁferpééd-%ahmﬁqﬂmﬂsmy ezew%y@ép Stffg “15% 06573

G WlaFbhah &e&ﬁﬁflwmmﬂp@dm&m han. AFAEOSH 2 DU ESwEE STHel bed

here| n denonstrat&s a novel oach to i nmmunot herapy of cancers, whereby
an ar r pipteirf-canteining Gedtions wcregpmjted tes Concanavalie Atsephsrose clyran. Boupdpsisit  and

t d_t |
2Pf Iegt(:a}%sg?l *egg‘i"gm Hl():{ﬁ%nexe Osu% aﬂdeg %toaﬁyfh‘o respo%gms]pem fically as

shown &&n ei0sM sbaRmtlasktitd tudiec azid vidsalutedhhapufelfbmigsaﬂﬂymﬂbs SBSERAGEh in _
prophyl axi s can be extended to treatment of pre-existing disease, as well

- ae i n° fdammprabloting wih &M sofPmh et hogeni ¢ i nfections. Al references

{ed herei R s8hf ekiteinicRQ] @MV tad Wi fHlafed ot glaVI8NCe in their entirety and for
purposes to the sane extent as if each indjyidual publication or

patent or pap¥rwasabpsincddyithsrmetked desgsibed i SeationA-2Ad i ndi vi dual |y i ndi cat ed

to be incorporated by reference in its entirety for all purposes.

5.1.2 Tumor rejection assays
All immunizations were done infradermally in 100ul volume of PBS. Two immunizations
were given one week apart. Seven micrograms of a2M or 1jg of gp96 was used per injection
either as 2 complex or alone. Live tumor cells (100,000) were washed free of culture medium,
resuSpended in PBS and injected intradermally one week after the last immunization. Tumors
were measured in two dimensions. Half of the average was used as the radius of the tumor to
calculate the tumor volume. P values were determined using single-classification analysis of

variance (ANOVA).

5.1.3 Generation of complexes.

Cell lysate was obtained from live Meth A cells by dounce homogenization followed
by ultracentrifugation. 100,000g supernatant was treated with 0.1% triflucroacetic acid (TFA) and
3mM ATP for 10 hours followed by centrifugation in a CENTRICON membrane filter (Millipore)
ﬁrith a 10kDa cut off limit. Peptides less than10kDa (referred to as “MethA10™) were further isolated
by binding to a C18 reverse phase column, eluting the peptides with methanol, drying the peptides
down 111 a vacuum, and reconstituting the peptides in a buffer suitable for complexing. Gp96, 02M,

or albumin (which was used as a control) was heated to 50°C in the presence of 50 molar excess of

63




Many nodi fications and variations of this invention can be nmade w t hout
departing fromits spirit and scope, as wll be,apparen@OFﬁﬂﬁ%ﬁgﬁﬂ%kjIIed
ikn the W i fic enbodi ments described herein ar ered by way of
exanpl e oﬁ%§?y§%§gthe invention is to be limted only b?cﬂhénpﬁﬁﬁs of the
appended cl ains algng with the ful|l scope of equivalents to which such

cl ai- s Mg 18ntherpagtions confaimnethasespling compigxasiwersplaced atzoomtepperaire for 3har i ng

conpl e t éeggﬂ@{ﬂeﬁ Fﬁgedlﬁ%e.W?&cB@Bﬁg@%ﬁgﬁM&ﬁéﬁ%&%ﬁ@@Eﬂ?ﬁb@ﬂ@t eins,

said nme conprising the step o XI'ng a population o ant i genic
pr ot ei (dilliterd)Esinflexesithnis mede paretused fosinronmizaions: nore different heat shock
proteins in vitro, wherein the popul ation of antigenic proteins (a) is
prepared wi thout having selectively renoved or retained any particul ar

protein or ;EPt iEsyesent in said viral particles, and (b) conprises at
| east 50% of the different proteins or | east, 5 differﬁlgtrzin roteins of

a
‘the viral parthiscpgment, the Meth gy tgor| @ﬁémaﬁgs% BPREAD 1Hgoheat
shock ;Mﬁﬁey@ﬁci&awgﬁéﬁgﬁme cARHIEAE NG oPERSpHES confiftixds. MBI MikACcST NY t he
step of conplexing”a popul ation of ~antigenic peptides to oné or nore
di f f er Eepitopes af thisitomkr e wtkmpws. Meth YiceH tysatesvesreireatadvath ABDandatiflusmoagétic

~anti geni. tides contaips at |east 50 diff t t.i.des a i r oduced
by it g and i FGoS nbpalies BT e rcinat 10 EDLOBRRYST 5 @bt s o

W th nEinhidded b MV 0Pk 828R critied Gbdve. BAER/ 266 Wofe B zed EHIM Br 98y Mat i C

met hods, wherein sald protein preparation (a) is fromantigenic cells, a

cel | ul Wreqpieterl 9 complexedgyith Meth10aBABB ciics g@{e lyp) imnayunized yahalpugiie-hout

" hal. ngmﬁm%}gﬁ% ¥s e _%Gn@clrlf.smﬁ@;gl:szg&&s%m&ft‘bﬁwoﬁéw@ék%ﬁkmhi&epti de

present 1 n sal nti genic ce cellular fraction, or saird vira

par t i cwers challaniged dtradermally wish 160.000dixs MeB0Ysalks ondraedkiafierdhedast impymizations or  at

| east 50 different prateins of ,said. antigenic,cells. said cellular’ '
fracti ?Ew‘ﬁﬁPwégﬁa“§P§%?d8§?¥|%@EE?“%@?E@@ PV%?@?hﬁgwA nmet hod of preparing
conpl exes conprising heat shock proteins or a-2- nacrogl obulin conplexed to
antigenH@%Peptides, said nethod conprising the step of conplexing a
populaf? of antigenic peptides to one or nore different heat shock
proteins or a-2-macroglobulin in vitro wherej the popul ation of _antigenic

pepti dEom;fdam*b_aAmda{ | east Nafhbel dfngtcbbliaRad | dasunitisdof micewaduced bl a
met ool iGRfRIafibd @ mig¥ POST NG with REArLMs #4BPET At | |Gleabitabld Rinod uaday 20U

hydr ocpter+de—antfor—acteic—contttt+ons—whergri—sata—protetn—preppr at i on
(a) i s| MetbAl®ounlgl particle$, antigenbc cells, f{or a celldar fractipn
t hereof “Selrecled from thNé group consisting of gytosol iraction,
Albumin-MethA10 5 5
PBS 5
. 02M-MethA10 complexes 5 0
_'J Gp96-MethA10 complexes 5 0
Gp96 purified from liver 5 5
o«2M purified from serum 5 4

The data in Table 1 shows significant tumor protection in mice immmized with aZM-MethA10
(p<0.05) or gp96-MethA10 (p<0.05) complexes but not mice immunized with o2M alone, gp96
. alone, albumin-MethA10 or PBS.
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cell wall fraction, cell menbrane fraction, cell organelle fraction and a
fraction characterized by -protein size and/or charge, (IQF‘]’!%’U&B'V@B% ed

wi t hout hayiRgd.se,ectively renoved or retained any par%hf}dktf’zhci%m ein or
peptide present in said viral particles, said antigenic cells, or said

cel lul ar fr&gti ngﬁ conprises at |least 50% of the different
proteins or-at | rfferent proteins of said antigenic cells, said
cel lul ar  frRCEipeAmeRt orSihEuiiafiad gkt fuflofiSdesbfbel HeRi @Mt des200el. A

met hod of preparing conpl exes conprising heat shock proteins or a-2-

macr oglapisedch fie wenplotherapy b canaers, yhaicky Hr g phtal selivipr pentidesdrasy ths fymagng

cont act.i hg. rofei. t.i i LI j i t heat
chock. Pt sel st et SRRAE i Aol el it drdof bl
agent undaiated iddioks GinBmse eYstdntta tespdnd epeeifieaily 43 shdven it Thedgta iepiaatathiabn ar e
chem cally craoss-1inked . to said hea; shock roteins.or a-2-nacrogl obulin,
wher ei ﬁhq%@wmfa@émfmcgm@?ﬁ%lsm L‘? ?“fﬁdéf)ﬁf‘éﬁ“?%ﬂfprﬁ“ﬁ’flft&ﬁ? effs, a
cel | ul etiht RGidaRiknt AT R entibf of phthddenRAhfkitngS, W thout having selectively
removed or retained any particular protein or peptide present in said
antigenic cells, said cellular fraction, or said viral particles, and (b)
conprises a ggé{ 9 . - (] Fels . ﬁ&? W f erent
pr ot ei ns ofhsligl ant ?g%{fnl?%e%gl? I“%Pﬁglgge?%&gg{%ﬁggr ‘?{gcttﬂéluoér? ) rm?g?lg%i ral
parti clpeposes spthetsinie kxtentas ifeanteiniivifiualf publieytian ion gatew rwp paizm spplivapen wang

~‘a-2-nmacro ulin caq exe ant i geni eptides,. saj.d t hod conpri sing
The ot apetebamg I kel ath oGP e TP Gudial oS
- a-'2- macr ogl pbsy tbdifitatioht ddl vafiRhedNMhis MCertion visttid iille Hithan digedigdronpiept | des
ntains at |least 50 different peptides and is produced hy a nethgd
- conpr i SPFtnd sepecs il beapparaip hops skilisd it theysrt.t BheEpseily pbedimsatsfeteRbhe or
nor e R S,
B R e G L A e T
fracti eppepdedradading along with Sie fulh soopé oflegmivalésy to whiph sysh cletinsaire dnditied-havi ng
sel-ectively renoved or retained any particular protein or peptide present
in said antigenic cells, said cellular fraction, or .said viral particles,
and (c) conprises at |east 50% of the different proteins or at |east 50
- different proteins of said antigenic cells, said cellular fraction, or said
viral particles, respectively. 6. A nethod of preparing conpl exes

~. conprising a-2-macrogl obulin conplexed to antigenic proteins, said nethod

conprising the step of conplexing a popul ation of .
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antigenic proteins derived fromantigenic cells or viral particles to

4- 2- nacroglobulln in vitro, wherein the popul ation of a2 Fapewdry 2600t ei ns
(a) Ts prepared without having selectively renoved or retained any
particular protein or peptide present in said antigenic cells, a cellular
fraction thereof, or said viral particles, and (b) conprises at |east 50%
of the different proteins or at |east 50 different proteins of said
antigenic cells, said cellular fraction, or said viral particles,-
respectively. 7. The nmethod of Claim2, 3, 4, or 5 wherein the protein
preparation conprises cytosolic proteins. 67 20 February 2006 8. The

met hod of @hisism 6, wherein the popul ati on of antigenic proteins conprises
cytosolic proteins. 9. The nethod of Claim2, 3, 4, or 5 wherein the

protein prigpar atA esetsdi@ipk aﬁngmﬁmé@@eoﬁpﬁslﬂgﬂeapﬁmicﬁpﬂ&emsl&bmmemt hod of

d 6, wh

Tebr ane- der | ved™Ed grﬁiemsiim&?ﬁ&* o Sorcing @i BomERABE PSBuatipef, o;
the protein prepatigtiioprotaimylerisetiram virrbparticle0@oone ot teoreclifferentdieat ghock ei ns
or at |east 50 rf)ﬂ(eﬂ{]%{‘%n?r%‘&b]ﬂ%h@ﬁ p%ﬁa'ﬁ%ﬁhf%tﬁl ﬁlcgﬁit gde;is Oﬂiép%Eer{aﬁfcﬁakO”

t hereof. 12. The wher el n t antigenic
proteins conpri dyingsele re@@%‘h?”?‘ﬁé”@ﬁﬂ%ﬁ“@ﬁi arrgrgtlegqu eqrese@dst 50
di fferent prot eigdail Wil paticles, aﬁ@(ﬂ)%oﬁpn&s aCRhit S0%0 offthadiffernt provimof at Iéat The

met hod of d ai e protein preparation conprises at
| east 50% of th@%&?‘tegfrpéﬂttemﬁ%tj\% 3 ‘| east” 50 different proteins of
cells that display the antlgenl Ci ty of an agent that causes an infectious
di sease. 4. TheAmsthedofprepaing samplenes sompyiinghest shesk prostinseommexsd to

antigenic prot e'dﬁﬁ &L iaeS sm@inehﬁﬁ%bm%ﬁ%l ihetsh-;% dl“'cBﬁlﬁreﬁiiﬁg a%ﬁ&l&ﬂuﬂﬁoﬂ)f at
| east 50 di fferen %rlo ei BS of cells IS Ia ant| en| ﬁff%/tgf an
ig %10

agent that causdQUgHIT RIPLEES 1998 8T’§‘8 erf%
or 5, wherein tfmpphﬁbmoﬁ‘anpgapapqmdmmmmatmst ﬂldlffeamtpepﬁdl%amﬂ i he

different proteldsaibd By it ﬁglﬁégab?&mggg}&aﬁ? eg,;raﬁsﬁ o digdsriBt ©

transfornmed wt anuc I C acl e’enc
i nfectious agentWith mpethangneasateasgeor fhtciegesge by@nevhmomwmlaf@ Bptheds; or

6, wherein the Rﬂi&ﬂélﬁ%:h@ Proddin bepmﬁﬁm @) i R mssgewa@ns se&ellubt fragimt  50% of
the different prtg LE cs)r vital aegrtlcles‘:fjl %lt)) is pre%glfefi %rltﬁout }P(rglgeselggtw%fy r%r%lolvgd (grh at are
retained any particular protein or peptide present in said antigenic cells, said cellular
fraction, or said viral particles, and (c) comprises at least 50% of the different
proteins or at least 50 different proteins of said antigenic cells, said cellular fraction,

or said viral particles, respectively.

-3 A method of preparing complexes comprising heat shock proteins or o-2-

| macroglobulin complexed to antigenic peptides, said method comprising the step of
complexing a population of antigenic peptides to one or more different heat shock
proteins or a-2-macroglobulin in vitro, wherein the population of antigenic peptides
contains at least 50 different peptides and is produced by a method comprising
exposing a protein preparation to ATP, guanidium hydrochloride, and/or acidic
conditions, wherein said protein preparation (a) is from viral particles, antigenic cells,
or a cellular fraction thereof selected from the group consisting of cytosol fraction,
cell wall fraction, cell membrane fraction, cell organelle fraction and a fraction
characterized by protein size and/or charge, (b) is prepared without having selectively
removed or retained any particular protein or peptide present in said viral particles,
said antigenic cells, or said cellular fraction, and (c) comprises at least 50% of the
different proteins or at least 50 different proteins of said antigenic cells, said cellular

-ﬁ"dctlon or said viral partlcles
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transformed with a nucleic acid nolecule encoding an antigen of an

I nfectious agent, that express the antigen. 17. The net2®BebrhargR80m 2, 3,
4, or 5, wherein the protein preparation conprises at |east 50% of the
different proteins or at |east 50 different proteins of cells that are
transfornmed with a nucl eic acid nol ecul e encoding a tunor-specific antigen
or tunor- associated antigen, and that express the tunor-specific antigen
or tunor-associated antigen. 68 20 February 2006 18, The_ nethod of C aim
6, wherei rh-t he pdpedtznd of proveriagieoraplaxes comprieing beag shaskipretsingor 2east 50% of
the different pr@h@bglsbwlin @npleaasto 2figdhit bRitGR, sAi dcdlodzoRbrisiak kéntﬁcﬁ‘iﬁ% aare
transfornmed with a nucl ei ¢, aci d..nol ecul e encogll a a Wr-spem fic gntigen
or tunor- associ¥PER HFRATYIAR I Xitep Witk pneoripore different p Qck PIIPINS € Gt | gen
or tunor-associ amegoglamtlingathe resenddhaf axebddsdohkdy agkr iumid cotditidns soch fhat

wh i th tein-nr | i . 0 - | i t
proteins or at °|r&ggpg&‘é%t%ﬁﬁ%ﬁ%?ﬁ?ri?as-%@fggi;%.ﬁe%%;? hod
f Caim6, wherpisnsiosagopasraglpbiping wharein e proteip prspap epsieasl fggm
ieast al;g];y? of t2 Etraan@rt éﬂi@&?lﬁ,t 2 &Hl?l& Pﬁﬁéﬁ&%th@z‘éo%@ﬁﬁh}allg%i@e&fvﬁﬁﬁgt heﬁir%t ei ns of
uman cells. . e 0 al or , ereln saj, I gesii on or
e, 5 cr el Rl e e A
antl geni Cc peptl ZemS C@alsSy o1y, PI0IA 8 an COMOUES a

. C 4 ! nl ! _ :
amno acid resi gﬂ%ofﬁé fgﬁé g@&ﬂﬁ%@i 160/ B fer @it éé?tﬁig%‘Sf&'id“m{u’g@mPEgise' n

preparation is digested [ han one proteas are 1 ndependehtly
sel ect ed from t heidgeduler Fagtionserisaid wiral par{ieles sespecyelphy| ococcal pepti dase |,
chynotrypsin, pepsin, cathepsin G thernolysin, elastase, and papain. 23.
The net hods.of Cl Anpethdd@f phepandidmipleied @ompiiding 6-2ahapsuictuliakompleed/ioded i nto
aliquots and di rat.el v..by, diff.erent pro ses.. 24. The.nethod of
Qa3 wherei ATRETCEEORY Sl et g e Kb EARBiRing 4 podlifuitep o
trifluoroacetic agehic pPtidgie ennisorpgeibuldn & vitrg, whekn ierpopblatitreelt antipaik
proteins or al p%ﬁa&%ﬁ@&h&h@&ﬁ50&1%@@%@%@& Ridu&ddy Ahemeyri fied.
26. The nmethod of " Caim1 or, 2, wherein the heat shock oteins I1n said

or ,
conpl exi ng st ep SCHIPESIYE subiectigs aprotefpIenIEAtE ¢ (3} diggstipnvith one g Mk i n t he
‘al pha- 2- macr ogl wroteases oi(ii3 aliealvage b loax bingore non-enzymatic methods, wherein said

protein preparation (a) is from antigenic cells, a cellular fraction thereof, or viral

particles, (b) is prepared without having selectively removed or retained any
particular protein or peptide present in said antigenic cells, said cellular fraction, or
said viral particles, and (c} comprises at least 50% of the different proteins or at least
50 different proteins of said antigenic cells, said cellular fraction, or said viral
particles, respectively.

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

7. The method of Claim 2, 3, 4, or 5, wherein the protein preparation comprises
cytosolic proteins.
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step is purified. 28. The nmethod of O ai m 4, wherein the heat shock
proteins or al pha-2-macroglubulin in said cont act i ng st2pFehrearpd®if i ed. 69
20 February 2006 29. The nethod of Claim1l or 4, wherein said antigenic
proteins are conplexed to heat shock proteins and the heat shock proteins
are selected fromthe group consisting of HSP60, HSP70, HSP90, gp96,
calreticulin, grp78, protein disulfide isonerase (PDT), HSPI 10, and gip
170. 30. The nethod of Claim.2 or 3, wherein said antigenic peptides are
conpl exed 8o heairhewﬁx@ﬂoéﬂfmﬁqgvhar@mtbﬁpomn@ﬁmmmr@smscmmsgsel ected
fromthe group ceﬁgg(ﬁ{@ eidf. HSP60, HSP70, HSP90, gp96, calreticulin,
grp78, protein disulfi i soner ase (PDT) HSPllO and grpl 70. 31. The

neat  shoc -Sl(ﬂibﬁ@eﬁlaa%?iﬁaﬁ%??%%ﬁ VG Bt P prestiog oBPRRaS ' °

conbi nati on of difefbrasatderinatprofisck proteins selected fromthe group

consi sting of HSP 60, HSP70, HSP 90, gp96, calreticulin, grp78, protein

di sul fide hgomner @-‘ﬁ@m@:ﬁ@a—)of Cl‘:ﬁﬁ émereﬁﬂge Bopilakion of Adigedid r&%@&%ﬁseg aim 2

or 3, wherein said anti %gﬁ des are conpl exedg[o heat = shock proteins
and said differe H)(SEI ns are a conbination of different heat
shock proteins sel ected fromthe group consisting of HSP 60, HSP70, HSP 90,

gp96, cal rét.i cul The mgthpd@fCtmmaeB,m,dr§u#ﬁarcinth&qmutemq:sq:a(dﬁﬁi[):ompﬁﬂenﬂﬁasand
grpl 70. 33. The W%?Hae%ffge&‘ﬂr%bt%m%rélem &Fdre ﬁg%&%%%tf mﬁi&m%ﬁ?@f tionis

subjected to digestion wt han one protea ereln, after
sai d subjecting Ué‘bﬂ'ﬁlaﬁ@nth@lcﬁ%d of producing the popul ati on of antigenic
peptides further conprises the step of inactivating the proteases or

S ﬁpar at ihng 12, Pedpfrhé mathed of Chikn ishwhgeuthapdpatution of adtigegie @f&e@@ﬁﬁpﬂﬁ&s at34.
The method o [ s [ £ c heat
shock proteins %Pépsﬁ/%gﬁgé&?%?e%g?%gu% gtle%?%ﬁdlfpeg nEB%ﬁ?@n%J %?cgfﬂe 3088,

"~ The net hod of G@ﬁlhﬂalffaﬂmﬂtth@ﬁoﬁonprl sing isolating the conpl exes of heat
shock proteins and antigenic proteins. 36. The nethod of Gaim6, further

Cg (r)rF re : ﬁ Is ng 537 s O[I_ﬁ'!l‘hé\ﬁemb@ of£ Olth 9X8S4, 6f 5,3k HeRsn fre p;r'ﬂ@egllﬁlgﬂéﬁaﬁﬁbh Borﬁﬂ‘i’seé‘ﬁ‘ttlb&? nic
2 onpl exes of hea?oPﬁtﬁf%g?ﬁqé’?q?nﬁﬂﬁati?ﬁﬁh%eqﬁw Herepe % B’gé’f ol hat ngltay the

antigenicity of an agent that causes an infectious dlseasc

14. The method of Claim 1 or 6, wherein the population of antigenic proteins comprises
at least 50% of the different proteins or at least 50 different proteins of cells that
display the antigenicity of an agent that causes an infectious disease.

15. The method of Claim 2, 3, 4, or 5, wherein the protein preparation comprises at least
50% of the different proteins or at least 50 different proteins of cells that are
transformed with a nucleic acid molecule encoding an antigen of an infectious agent,
that express the antigen.

16. The method of Claim 1 or 6, wherein the population of antigenic proteins comprises
at least 50% of the different proteins or at least 50 different proteins of cells that are
transformed with a nucleic acid molecule encoding an antigen of an infectious agent,
that express the antigen.

17. The method of Claim 2, 3, 4, or 5, wherein the protein preparation comprises at least
50% of the different proteins or at least 50 different proteins of cells that are
transformed with a nucleic acid molecule encoding a tumor-specific antigen or tumor-
associated antigen, and that express the tumor-specific antigen or tumor-associated
antigen.
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38. .;The nethod of Claim3, further conprising isolating the conpl exes of
heat’ shock proteins or al pha-2- macr ogl obulin and anti gemEehmep‘yQﬂ% 70 20
‘February 2006 39. The nethod of Caimb5, further conprising isolating the
conpl exes of al pha-2- macrogl obulin and antigenic peptides. 40. The net hod
~of Claiml, wherein said conplexing of the population of antigenic
proteins to the heat shock proteins i's via a coval ent bond. 41. The net hod
- of Caim®6, wherein said conplexing of the population of antigenic

- proteins td8the dhenmiitdeyiCdaim 6, wheein,the pepudaioal of antigsoic groteids coiggriseeethod of

Clai m 1, whereinisai shog 8Pk Bt PlotdifCorP Rukt &0 dder p ?daélhmeﬁs geins .
to the heat shock pr.oteins IS?‘?\%F?‘E)%‘ on coval eng bond he rret od of

C aim 6, wherei nt@asiarmed s melsshls enepding WO&FRGP@@ﬁPEgeWG?@Pﬁs
to the a-2- macr oghsbiatednntigeny il thatrepressotiahaidr-speifit anfiden diitemoBaRRociated

‘G aim3, wherein,sald conplexing of the population of antigenic peptides
to the heat shock 1géot eins or a-2-macroglobulin is via a coval ent bond. 45.
The nethod of Claim 2, wherein said corrpl exi ng of the popul ation of
antigenic 1Pepti dbs m@@w@%@t 3+fb Ok SpWhsren e prateip peparation spraprises ghigast 46.

The method of C 30% & theMiffeRhipro@ing of ATEAsE30 Sidifertht proRirR AP Hirdkd &MsOf
antigenic peptides to a-2-nmacroglobulin is via a covalent bond. 47. The

met hod of aim f.th opul atiogn of antigenic .
popt 1 des 804 s HeRiol of Chitl®, SAGRIHAL PShufirioh B AR flordh fmittkd &

non- coval ent bondeass®% iﬂﬁhe dﬁfetmﬁpmfeu@lcmatdezsgt SQudefeeint protiins cfdmplasxelisy of
the popul ation of antigenic peptides to the heat shock proteins is via a

non- cova: ejtat bongheﬁﬁmoﬁMC[ﬁthﬂsoﬁthﬁlsld@] %ﬁ&f&‘ldlbasésl’r’ge%éé?ﬂ&iéﬁﬂlﬁge@f

e popul ation o eni.c o.a-2-nmacrogl obulin is vi

non- coval ent bon§°™ a‘@?ﬁn%fﬂ@%%pﬁ'%@ﬁ?ﬂ%emfﬂ?ﬂ &t LS AnpEir s g ?Fré?gbz/erl ng
t he popul ation oﬁmamitacghmlduesp@mmdmsapndlremdues the step of conplexing. 51I.
A conposition conprising an i munogeni c anount of the conpl exes prepared by

the methoghof Cirgi fHeghod of Cﬁﬂmé’org whérefd: thé%oheﬁl @ﬁﬁ@ﬁﬁ)‘nﬁiﬁges?% fpte

i mrunogeni ¢ anount of the corrp XeS prepare al m
6, for use in tr&8%PRipassthaaesadsnepdpently ol %ﬁm@ahrcgpupw@&p

‘February 2006 Staphylococcal peptidase I, chymotrypsin, pepsin, cathepsin G, thermolysin, elastase_
' and papain.

23. The method of Claim 2 or 5, wherein the protein preparation is divided into aliquots
' and digested separately by different proteases.

24. The method of Claim 3, wherein the exposing of the protein preparation is to ATP
and/or trifluoroacetic acid.

25, The method of Claim 3, wherein the heat shock proteins or alpha-Z-macroglubulm in
said complexing step are purified.

26. The method of Claim 1 or 2, wherein the heat shock proteins in said complexing step
are purified.

27. The method of Claim 5 or 6, wherein the alpha-2-macroglubulin in said complexing
step is purified.

28. The method of Claim 4, wherein the heat shock proteins or alpha-2-macroglubulin in
said contacting step are purified.
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sai d popul ation of antigenic proteins was derived fromantigenic cells that
‘are cells of said type of cancer. 53. A conposition congft Fetirmgy 2006

I mmunogeni ¢ anount of the conpl exes prepared by the nethod of Caim2, 3
or 5, for use in treating or preventing a type of cancer, wherein said -
popul ation of antigenic peptides was derived fromantigenic cells that are
cells of said type of cancer. 54. A conposition conprising an inmunogenic
anount . of the co | exes prepared by the nmethod of Caiml1, for use in
treating o?9-pr ev@ method of QEsmdforﬁ'nWb@qemasl agtigeugseroteingee eqmplexet ¢ heat

popul ation of an&hdaﬁ BidteiRd ﬁidah@ﬁemcﬁwtﬁﬁﬁaré 58180t fréh ﬂﬁbagrb éﬁlsﬁﬂ%

Pfecttous i seEopo0. 3SR, ehoe. SAraRHER. et Ao Syt &

i nfectious -dise
t he conpl exes pr BSRtHY abd/ giphh@0. net hod of Claim4, for use in treating or
preventing a type of infectious disease, mherein said protein preparation

ANLi geni o obt er mLAcmBE of Clih 2hrS) RKLAR Rk Eppilil e & o
di sease. 56. A c¥f§ ggﬁ’%‘?‘%ﬁ@é‘dﬁ%ﬂ?"é? I‘Q t‘?‘ﬁ%ﬁé%%cﬁ?dc’% O'&C"Elﬁéﬁﬂgo
conpl exes . pr epar HIPEY, HSFF0, HEPI( dped, chlraticali) gryf78) proteth dikulfideabmérgseqPDI),

preventing a typ s disease, wherein said population of
antigenic protei ﬁgﬁm}e{jsaﬁo‘?%)\h/zdé fromantigenic cells or viral particl es t hat

express an antigenic determ nant of an agent that causes said type

i nf ect i ous3Hi seaske msthod af claipd Srdi Wheré@mﬁiuagilg@lcmﬁemmm@mqueémhﬂat of
the conpl exes pr gk prb télh‘{s Mdermﬁaeﬂt Héat shbdX pFbiins dre Péontbindtidh of @iffekaht

treating or prev i ous di sease, e

popul ation of anﬁ‘? g%tﬁ’%% %{%W te\ﬂgio iSO cP?%?ﬂn&rﬁ’tfﬁggrﬁo hg@i@kgpoqo’w ral
particles that egp;%e%reaculmmgrpg&;protedﬁdmﬂﬂdmmﬂaﬁe (EDDay8RA1 10, had grp X5 es
said type of infectious disease. 58. A conposition conprising an

lmmnogenl§zanwmeﬁamwsfemmb%swﬂaaa%aqn enf u&@%tabé)&) ,Qg?dﬁeait or

use in inducing an j nmune response I n subj ec al nst a viral
particle, wherei ?hoglamtf'éw&ﬂ&mé@fﬁrﬂﬁéﬁﬂlSbwé Pﬁﬁtﬁﬁﬂéé’é"@s"(’&% uraéla% of ffer
anti geni c det er nheagshock proveiis s!en:ctekiEfrdm thalgrqudlcbhsidtidng of BISP\§0] HBP‘HI}IHS;P 90

Composi 11 on conpfiogr e dpt hBREHiEh dfiddiueraet RO Rl R by

t he

)ﬂ_Q

33.  Themethod of Claim 2 or 5, wherein said protein preparation is subjected to
digestion with more than one protease, and wherein, after said subjecting step, the
method of producing the population of antigenic peptides further comprises the step
of inactivating the proteases or separating the proteases from the population of
antigenic peptides.

34. The method of Claim 4, further comprising isolating the complexes of heat shock
proteins or alpha-2-macroglobulin and the antigenic proteins.

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

36. The method of Claim 6, further comprising isolating the complexes of alpha-2-
macroglobulin and antigenic proteins.

37. The method of Claim 2, further comprising isolating the compiexes of heat shock
proteins and antigenic peptides.

38 The method of Claim 3, further comprising isolating the complexes of heat shock
proteins or alpha-2-macrogiobulin and antigenic peptides.
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method of Claim4, for use in inducing an inmune response in a subject
against a second antigenic cell or viral particle, wher20 Fetswirg28¢&ond
antigenic cell or viral particle expresses at |east one antigenic

determ nant common to the antigenic cell or wviral particle fromwhich said
protein preparation was derived. 60. A conposition conprising an

i mmunogeni ¢ anount of the conpl exes prepared by the nethod of Caimé6, for
use in inducing an imune response in a subject against a second antigenic
cel | or vi3al paFhswehodghtlaim?, Buthgr compsisingdsalatingrthe canplexes of glphas?- |

particle expr essgacragbbﬂ@ﬁanmﬁ éié pgtidbsz det ermi nant common to the
antigenic cell or. viral parti cFe fromwhich said popul ati on of antigenic

proteins deriwved. .61, Sit. conmprising.an | nogeni.c_anmount of
t he conpl 2@0;5 pr%%%r_ gﬁgéﬁfg@%‘eﬁ%gﬁg c@nglfeﬁng,oggfep%‘mg&mf%ﬁuﬁ% S n |
i nduci ng an i mmupreteinsdp thedheat shoek protsiinsds viaagavalsnt tendecond anti genic cel |

or viral particle, wherein said second antigenic cell or viral particle

expresses 4 | eapke @6Bod b CHANIGCWHALA ARl &I BT fophlifoR Bt dntigaic  cel |
or viral particle %fog1ﬁ?|c2 sald(gﬁﬁglatlon of, agéggenlc pepti des was
derived. 62. ThePREMSIR S bArmartag Boviaghevaliibead 4 popul ation of
antigenic proteins was derived fromantigenic cells infected by said agent
t hat cause#?.sai dThepethod of Glein ilj whereindhideasplexing dffhepopalatiomof atigedad d agent
that displays anfloR@fRits tehed shodd ot%ﬂﬁqéviaﬁgmmeazs&g»eﬂ@ tion of daims7,

wherein, said population of antigenic peptides was erived fromantigenic
cells infegted sai .that. causes said type of infectiopus disease,
or by a vt ant  Hheiehed SEEhin BkneRnenR sp@rlrinant dinopylaton eiAiEe

. 64. The conposigrbieinsed thel e2-mabibgldbilin 53ia Hdon-bovalémbborkl/, 58, 59, 60, 61,

62, or 63, further conprising an adjuvant. 65. Use of an i munogenic

amount of zfie coppl rgétﬁéd bf CRith §,dwﬂéfeﬂ1 &id %B&Bfé‘ilingfof tﬁ{e Sggﬁ%ion & anﬁgenficpr the

manuf acture of a nedicanent for treating or preventi A type of “cancer,
wherei n sai d popfPHEssdn thsrhegtshoekeproteing oy ved-macsglobulin iswviap ¢qvalenthenigeni ¢
cells that are cells of said type of cancer. 66. Use of an imrnogenic
anmount of 4she coripmethed of Clami 2dwireih beid RBinpledingfof @ejopuidtion & antigends f or
t he manufacture i d 0 reventing a type of

p%g sr{g‘fﬂ q%??%hcﬁ Ofrrotes siq%hag%ovégxﬂ bagg

cancer, wherein-s F% poptfl antigeni c peptides was derived from
antigenic cells that are cells of said type of cancer. 73 20 February 2006
67. Use of46an i rtheraeibed of Glaimy st wherein said compicsing of freaonnlationsf aptigenifet hod of
Caiml, for thepidgeydacdtmaaosdbbdiniediadRalnfynd! reating or preventing a
type of infectious _

- 47. The method of Claim 3, wherein said complexing of the population of antigenic
peptides to the heat shock proteins or a-2-macroglobulin is via a non-covalent bond.

48. The method of Claiin 2, wherein said complexing of the population of antigenic
peptides to the heat shock proteins is via a non-covalent bond.

49, The method of Claim 5, wherein said complexing of the population of antigenic
peptides to a-2-macroglobulin is via a non-covalent bond. '

50. ° The method of Claim 3, further comprising recovering the population of antigenic
peptides prior to the step of complexing.

51. A composition comprising an immunogenic amount of the complexes prepared by the
method of Claim 1, 2, 3, 4, 3, or 6.

52. A composition comprising an immunogenic amount of the complexes prepared by the
method of Claim 4 or 6, for use in treating or preventing a type of cancer, wherein
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di sease wherein said popul ation of antigenic proteins was derived from
viral .particles that express an antigenic deterninant o020 Eebragg2006 hat
causes said type of infectious disease. 68. Use of an i munogeni ¢ anount
of the conpl exes prepared by the nethod of aim6, for the manufacture of
a nedicanent for treating or preventing a type of infectious disease,
wherein said popul ation of antigenic proteins was derived fromantigenic
cells or viral particles that express an antigenic detern nant of an agent
that causes sai daif ppeulaion offmtigeninpgoidins aes der 4. frags entigenis weilstinirogenisof
amount of the cogaa?p@%fgmgﬁred by the method of Caim4, for the

manuf acture of a nmedicanent for treating or preventing a type of infectious

di sease, rein,said protein aration was deriv fro antl C

o viral “Shrti cAcRmnBlin SoPeBE IR B ene aBem oL e SRR Dot
causes said typemsthodiofi{Céaini2p8,sord, ﬁ&m@mﬁ@hn@ﬂmﬁﬂght@pﬂ@@gammmt
of the conpl exes tﬁh%ﬂ@epﬁ) 'y

manuf act ure of asa{r?r% %gﬁn%ﬁyﬁ%r treating or prevef?(fr??llglgaeﬂltccguSﬁ]?{aréQ&ISOf

i nfectious di sea%8d tRREf engersai d popul ation of antigenic peptides was
derived from antigenic cells or viral particles that express an antigenic

Uoe of an Miminod<hEouibh e eifipesSantu sPbd ShybiRe mrtobohe
Claim1, - for thmethadof €binrleforhseaintediinporpreventing a type of infectious divaanes _
response in a subhggin saﬁ%kaﬁ'ﬂ%ﬁorﬁoisaﬁﬁg o ks WY dekLeroiRELEII A S eCONd

viral particle expresses east t1geni ¢ determ nan

viral particle fPORFHATawigsaicdeisopimpalafon agent thheaugesind tipoeldntestiouss
derived. .72. Usgis@ke.an i nmunogeni ¢ anount of the conpl exes prepared by the
method of Gaim4, for the manufacture of a nmedicament for inducing an

i { d '
part ol o0 Bher oi A totpSHBE Shp AR Ao B0 Gp Al pPER b Bresrinati Butbes
at | east one antiﬂgféﬁil ef glaire dnfon use in drsatingorpoevehéngmtypg ehinfectiowd disease, vi r al
particle from whikdemahid ﬁét&h%@aﬁh@ﬂ@d’a@ﬁéﬁ&d‘ﬁﬁn Qﬁf)g'eﬂ\@gells x%%l%&ﬂ?&ﬁ?r y

2006 73. Use of n i_munogen) C a unt of 8%he COo es prepar
met hod of O ai m B3t S*PEss @t‘ﬁﬁ‘?’rﬁ a‘éagﬁ% LGRERRS Spig L]R:éﬁtj)

i mrune response dweasc subj ect agai nst a second antigenic cel | or viral
particle, wherein said second antigenic cell or viral particle expresses

at least ofe antAg6mh6sifih! &hpridRg n HAHMSednR: iinPOf thERthSlexes prepared by the
method of Claim 6, for use in treating or preventing a type of infectious disease,
wherein said population of antigenic proteins was derived from antigenic cells or
viral particles that express an antigenic determinant of an agent that causes said type
of mfectious disease. |

57. A composition comprising an immunogenic amount of the complexes 'prepared by the
method of Claim 2, 3, or 5, for use in treating or preventing a type of infectious |
disease, wherein said population of antigenic peptides was derived from antigenic
cells or viral particles that express an antigenic determinant of an agent that causes
said type of infectious disease.

58. A composition comprising an immunogenic amount of the complexes prepared by the
| method of Claim 1, for use in inducing an immune response in a subject against a
second viral particle, wherein said second viral particle expresses at least one
antigenic determinant common to the viral particle from which said population of
antigenic proteins was derived. '
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cell.or viral particle fromwhich said popul ati on of antlgenlc prot ei ns was
derived. 74. Use of an i mmunogeni ¢ anount of the conpl ex28Fehrepx2666 by t he
method of aim2, 3, or 5 for the manufacture of a nedicanment for

i nduci ng an innune response in a subject against a second antigenic cel

or viral particle, wherein said second antigenic cell or viral particle
expresses at | east one antigenic determ nant common to the antigenic cel
or viral particle fromwhich said popul ation of antigenic peptides was
derived. 759- A cohpBpasition comppsing amgnannegehic etrovat atimoumpiéxesptepared by the

presenting cells ghélhodtTe1hith 4 tﬁﬁ?s%'lﬂﬁldﬁémgﬁl?iﬁﬁﬁﬁﬂer}gﬁnééﬁﬂ% sﬂige&aﬁg&.ﬁ& a.

wherein said anti presenti cells are” sensitjz Xes

prepared by the ﬁgﬁ an%genﬁﬁi’ﬂ%ﬂ‘fa]ﬁmfl% eyl %Wg?mgcﬂ]e@m@hock

protein or a-2- mperticl expresies athmbbﬂa(adlgbmcdﬂﬁchﬂﬁﬁﬁtfkoﬂh@h&b e, anti gt sMIQyrei n

sai d antigenic p n|c eII that are cells. of
VBSOS AR V08 plof BB e

said type of cancer. conposi I'sing an ctive anount of
anti gen preaentl ng cells for use in _treating or preventing a type of
cancer, wh&Pein <hFERRestiogSAMPRERS A inygureEENis ampwnt of desiomplags plepdred by the

corzrpl exes. Iorgp?r ﬁckﬂh),ddfh}lmgﬁt h’@dleinﬁHﬁdl &Wr e%ﬁ%ub 6&%@&%&%”9
a- 2- macrogl obul i exe ant otein erein_ sai
antigeni c protei Es%ﬁgﬁ eV vgﬁ %aﬁlﬁf 8’@ SE@SP%O rgtisspigeellgrivaalye 4 g
type of. cancer. parficleAxproses st icasb oncantigeiis detgnammtztbmmbn\t@tharmmgﬁmom‘cll or
antigen presenti Ry gﬁhicfe O Wi éafﬂllacwhﬁzﬁb GIHEEO%}M\Q% (%ntv e of

a g ce ensitiz

cancer, wherein sal ntigen present
conpl exes %epar t.he met hod of C aim 2, sal d conpl exes corrprl sin

heat shock’prote 199 SOPUPTESIEAY umynog s, amewy of ﬁlﬁ&(’m@ﬁéﬁ preragdby the
antigeni c pepti da'fethmdroéCMmZ\/prrfSr Gomuas in ig@Rin @ainhﬁmbh@poﬁe@n gSltj&t of said

t f t

effective amunt %ﬂ?ﬂ*gﬁﬁﬁw it <8t of Vil B RMED DRkt SR SCRR Bl et or
preventing a typ¥ wmlﬁc@@msméﬂ@ﬂﬂi Osamﬂigampdgemupmésemqngodmldnagm@
sensitized wth wmxﬁﬁﬁﬁarﬁagﬂ@ﬁﬁﬂhlgySé@ﬁoﬁ@é@ﬁ@f%{ug&ﬁlﬂ%&gs I exes

conpri sing heat shock prote| n or a-2-macroglobulin corrp to antlgenl C

pepti des, nd ri,ved from antigenic

cel I's that 2;llre \é\?ﬁ'{gompofs 3?@ af’%‘é ngig'ﬁ@ rpOP (%e anlgAasPIofegs was

corrprl sing an ef daiveil fromeantigentic oflisanfectgd by paid seent ﬂlagcauwslsmdftype afdefettivous
disecase, or by a vanant of said agent that displays antigenicity of said agent.

63. The composition of Claim 57, wherein said population of antigenic peptides was
derived from antigenic cells infected by said agent that causes said type of infectious
~disease, orby a variant of said agent that displays antigenicity of said agent.

64. The composition of Claim 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, or 63, further
comprising an adjuvant,

3

65. Use of an immunogenic amount of the complexes prepared by the method of Claim 4

' or 6, for the manufacture of a medicament for treating or preventing a type of cancer,
wherein said population of antigenic proteins was derived from antigenic cells that
are cells of said type of cancer.

66. Use of an immunogenic amount of the complexes prepared by the method of Claim 2,
3, or 5, for the manufacture of a medicament for treating or preventing a type of
cancer, wherein said population of antigenic peptides was derlved from antigenic -
cells that are ceIls of said type of cancer. '
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'treatlng or preventing a type of cancer; wherein said antl en presenting
cell's are sensitized with conpl exes prepared by the metPbHehsparg29tm 5,
'sai d conpl exes conprising a-2-macrogl obulin conpl exed to antigenic
peptides, and wherein said antigenic peptides were derived from antigenic
cells that are cells of said type of cancer. 80. Use of a conposition
conprising an effective anount of antigen presenting cells for the

manuf acture of a nedi canent for treating or preventing a type of cancer,
wherein séid anﬂhgeﬁmphmmmn@mMQmmemﬂyf&maom@hsb$pmpde&byﬂwmﬁﬂpMeﬁéﬁmm1,
prepared by the @aitﬂeﬁla@&fac@e%f%d%mgmmpﬁé ?@k@salg Q@J& e o N°

were derived fromantigenic cells that are can‘cer.
81. Use of a confbs3sei Bheresspidivepyationpf @fﬂrx&f‘@eq metcmtd%‘r & particles
presenting cel | s tifapexprédiean aBfighitaletbh@inaht cﬁfaﬁﬁ@éﬁ@i&ﬂius&ﬁmdtw@éﬂxﬂﬁcﬁﬁus
preventing a typglsggs cancer, wherein said antigen presenting cells are
sensitized with corrpFexes prepared by the nethod of Caim2, 3, or 5,
wherein said antigenic peptides were derived fromantigenic cells that are
“cells of séfd ty&ge@ f arcigpeiogerge amypd ofrihelsoniplekeraparedby e megthodof Claim 6,

~ wherein the prOt mrﬂh@mmaﬁmwa%maamémb@ﬁeahﬁ%&preé&%h b ofpRersitdpnent
_proteins or ast 50 di.fferent &gl ns of e, viral particles, 83. The

method of Q1 ai m $ogredy whepin e RopyEH GP%EWTBtFmaﬁPFQ%‘h od fgmndigpuc
conprises at | eedlsds@aligartidhes thitfekpressiain aptiginid deserminant of anagtntikat dinfsber ent
proteins of the yig eopg{f LS| E8iseal4 The nethod of Gaim2 or 5, which
conprises subjecting said protein preparation to cleavage by the one or
nore non- enzyrratlc net hods. 85.. The nmethod of C aim 84, wherein c¥anogen
bromi de cl 8%vageUssof pdmmunggentyameonat phie spmplexesrapasd by thomether 6T Chgmpe at

shock proteins af(ﬁtlkmﬁ&mfmkefﬁlﬁ}edﬁﬁn&ﬁfdﬁ&kﬁaﬁﬁéﬁrﬁ@%ﬁﬁgatﬁhﬁfﬁﬁéoﬁeds of

Claim3 or 4, wh LelD t}{‘e heﬂé sohgckﬁeB ée ns(g (!IB' macrglgl obul.i ns -

are human protei NS, 88. A€ HeF A0 BrePEAUGTvas dipived ﬁﬂé’f’gg‘??“t‘l"? B

2- macr ogl obul i nspatidehihatgxppss aeintigenis GeteMineantwef hvagenf thel ases said 2ypedfor 4,
wherein the heatnﬁg&%gsdggéag@l ns are reconbi nant heat shock proteins. 90.
The nmethod of Caiml, 2, 3, or 4 wherein the heat shock proteins are

menber s of of. heat shock ins selected fromthe. gr .
Tomoreri v Bt impagosi irabobe Fampieys prepared by the tetndd of Blaim 2,
- 3, or 5, for the manufacture of a medicament for treating or preventing a type of

infectious disease, wherein said population of antigenic peptides was derived from
antigenic cells or viral particles that express an antigenic determinant of an agent that
causes said type of infectious disease.

71. Use of an immunogenic amount of the complexes prepared by the method of Claim 1,
for the manufacture of a medicament for inducing an immune response in a subject |
against a second viral particle, wherein said second viral particle expresses at least
one antigenic determinant common to the viral particle from which said population of
é.ntigenic proteins was derived.

72, Use of an immunogenic amount of the complexes prepared by the method of Claim 4,
for the manufacture of a medicament for inducing an immune response in a subject
against a second antigenic cell or viral particle, wherein said second antigenic cell or
viral particle expresses at least one antigenic determinant common to the antigenic
cell or viral particle from which said protein preparation was derived.
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- 91. The. method of Claim2, 3, or 5 wherein the population of antigenic
peptides contains at |east 100, 500, 1000, 5000 or 10,0@@%@%?@5
~peptides. .92.. The method of daim2, 3, 4, or 5 wherein said protein
preparation is total cellular proteins, total cytosolic proteins, total
menbr ane- bound proteins, or total proteins of a preparation of viral
particles. 93. The nethod of Claim 1, wherein said popul ation of antigenic
proteins-is total proteins of a preparation of viral particles. 94. The
net hod of Bai m dUsegfen pmusegegicppwuntafi thacamplenss prypared by thstredthesd ofLlaipt 6
cel lular . protei Ny th@ianhfa6tsTRl hédidinRheiod ndubfl 3h iR Y RERNIOMILubject
proteins, of total a@gtotel ns on a %lllggar.g]tlon of _viral .é)artl | es. .95.. The
met hod of O ai m 8345t asccend apegue qiifar il rashcle, sherdi said yecapd amiigenie cgfl or

cytosolic fractiwm] partcbesmessés a ddasiome antigmiveddteemiaacdonanon toubd Afigenic

fraction, mtoch r ' . ' . I ]

reticul umderi ve%réﬁro gg%?lgfﬁ&ﬁg%ﬁ d?l?‘?]vgk c&?ﬁmﬁ {i%aﬁﬁ%m%m%&q%\%ﬁ@% n the
popul ati on %f ant[ils%el}i c,peptides conprjses peptides that are in a size
range of at’t eastUst®f apgnmyspgenig amggnt of theronpiexes picpayedby themethod i Clainr2,
The met hod of O &, ot 3, for thé maniifactaterofiahifedivapichefor idudhg ANinkh B BspRh&tigians i s

i sol ated. 98. The,.net f im:4. .wherein the.protein preparatian i.s
ol ated. oo ThathiERRg seronolisenid O Pl iR WhEiclh BEERRNT asflemc
anti geni ¢ pept i deslliogviral patiglecapresses at least one antigenic determinant common to the

' antigenic cell or viral particle from which said population of antigenic peptides was

derived.

75. A composition comprising an effective amount of antigen presenting cells for use in
treating or preventing a type of cancer, wherein said antigen presenting cells are
sensitized with complexes prepared by the method of Claim 4, said complexes
comprising heat shock protein or a-2-macroglobulin complexed to antigenic proteins,
and wherein said antigenic proteins were derived from antigenic cells that are cells of

said type of cancer.

'_ 76. A composition comprising an effective amount of antigen presenting cells for use in
treating or preventing a:'type of cancer, wherein said antigen presenting cells are
sensitized with complexes prepared by the method of Claim 6, said complexcé
comprising a-2-macroglobulin complexed to antigenic proteins, and wherein said

- antigenic proteins were derived from antigenic cells that are cells of said type of

cancer.

77. A composition comprising an effective amount of antigen presenting cells for use in
treating or preventing a type of cancer, wherein said antigen presenting cells are
sensitized with complexes prepared by the method of Claim 2, said complexes
comprising heat shock protein complexed to antigenic peptides, and wherein said
antigenic peptides were derived from antigenic cells that are cells of said type of

cancer.
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78.

-79.

80.

81.

82,

83.

84.

85.

86.

20 February 2006

A composition comprising an effective amount of antigen presenting cells for use in
treating or preventing a type of cancer, wherein said antigen presenting cells are
sensitized with complexes prepared by the method of Claim 3, said complexes
comprising heat shock protein or ¢-2-macroglobulin complexed to antigenic peptides,
and wherein said antigenic peptides were derived from antigenic cells that are cells of
said type of cancer.

A composition comprising an effective amount of antigen presenting cells for use in
treating or preventing a type of cancer, wherein said antigen presenting cells are
sensitized with complexes prepared by the method of Claim 5, said complexes
comprising a-2-macroglobulin complexed to antigenic peptides, and wherein said

~ antigenic peptides were derived from antigenic cells that are cells of said type of

cancer.

Use ofa coinposition comprising an effective amount of antigen presenting cells for
the manufacture of a medicament for treating or preventing a type of cancer, wherein
said antigeli presenting cells are sensitized with complexes prepared by the method of
Claim 4 or 6,wherein said antigenic proteins were derived from antigenic cells that

are cells of said type of cancer.

. Use of a composition comprising an effective amount of antigen presenting cells for

the manufacture of a medicament for treating or preventing a type of cancer, wherein
said antigen presenting cells are sensitized with complexes prepared by the method of -
Claim 2, 3, or 5, wherein said antigenic peptides were derived from antigenic cells

‘that are cells of said type of cancer.

The methed of Claim 2, 3, 4, or 5, wherein the protein preparation comprises at least
50% of the different proteins or at least 50 different proteins of the viral particles.

The method of Claim 1 or 6, wherein the population of antigenic proteins comprises
at least 50% of the different proteins or at least 50 different proteins of the viral
particles.

The method of Claim 2 or 5, which comprises subjecting said protein preparation to
cleavage by the one or more non-enzymatic methods.

The method of Claim 84, wherein cyanogen bromide cleavage is used.

The method of Claim ! or 2, wherein the heat shock proteins are human proteins.
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87.

88.

89.

90.

91.

92,

93.

94.

95.

96.

- 97
98.

99.

20 February 2006

The method of Claim 3 or 4, wherein the heat shock proteins or alpha-2-
macroglobulins are human proteins,

The method of Claim 5 or 6, wherein the alpha-2-macroglobulins are human proteins.

The method of Claim 1, 2, 3 or 4, wherein the heat shock proteins are recombinant
heat shock proteins.

The method of Claim 1, 2, 3, or 4 wherein the heat shock proteins are members of a
family of heat shock proteins selected from the group consisting of HSP 60, HSP70,
and HSP 90 family.

The method of Claim 2, 3, or 5, wherein the population of antigenic peptides contains
at least 100, 500, 1000, 5000 or 10,000 different peptides. '

The method of Claim 2, 3, 4, or 5, wherein said protein preparation is total cellular
proteins, total cytosolic proteins, total membrane-bound proteins, or total proteins of

a preparation of viral particles.

The method of Claim 1, wherein said population of antigenic proteins is total proteins

of a preparation of viral particles.

The method of Claim 6, wherein said population of antigenic proteins is total cellular
proteins, total cytosolic proteins, total membrane-bound proteins, or total proteins of

a preparation of viral particles.

“The method of Claim 2, 3, 4, 5,_ or 6, wherein said cellular fraction is a cytosolic

fraction, membrane fraction, organelle fraction, nuclear fraction, mitochondrial
fraction, lysosomal fraction, or endoplasmic reticulum-derived fraction.

The method of Claim 2, 3, or 5, wherein the population of antigenic peptides
comprises peptides that are in a size range of at least 15, 20, 25, 30, 40, 45 or 50

amino acid residues.
The method of Claim 1 or 6, wherein the population of antigenic proteins is isolated.
The method of Claim 4, wherein the protein preparation is isolated.

The method of Claim 2, 3, or 5, wherein the population of antigenic peptides is

isolated.
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