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C‘@(Mf S COMPRISING HEAT SHOCK PROTEINS OR
ALPHGAg?zﬁiléJ;Ag)é\IROGLOBULlN IN THE TREATMENT OF CANCER/AR{303/006807
INFECTIOUS DISEASE This invention was made with government
support under grant number CA/Al 84479 awarded by the National
Instjt of Health. The United States Government has certain rights in
thewﬁﬁ:ﬁgﬁ?ﬁf FONROSIFESRN HOMIRISENGEIOAT SHOCK
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awREkRdshiobic plaienn kstitotealphiiexithadregiohisin $e,AYareRihent has certain
ﬁgﬁ%%ﬁﬁ%&%ﬁ% to tumors and infectious agents. The uses of such
compositions in combination with other treatment modalities are also
encompassed. 2. BACKGROUND OF THE INVENTION 2.1. HEAT

SHO at shock proteins (HSPs), also referred to as
1. stre % %(B{El st identified as proteins synthesized by cells in
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conditions, but also in essential biochemical and immunological processes
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nctions. For example,

Heat shock proteins (HSPs), also referred to as stress proteins, were first identified as
proteins synthesized by cells in response to heat shock. HSPs have been classified into five
families, based on molecular weight, HSP100, HSP90, HSP70, HSP60, and smHSP. Many
members of these families were found subsequently to be induced in response to other |
stressful stimuli including nutrient deprivation, metabolic disruption, oxygen radicals, and
infection with intracellular pathogens (see Welch, May 1993, Scientific American 56-64;
Young, 1990, Annu. Rev. Immunol. 8:401-420; Craig, 1993, Science 260:1902-1903;
Gething ef al., 1992, Nature 355:33-45; and Lindquist et al , 1988, Annu. Rev. Genetics
22:631-677). |

Studies on the cellular response to heat shock and other physiological stresses

" revealed that the HSPs are involved not only in celtular protection against these adverse

conditions, but also in essential biochemical and immunological processes in unstressed cells.



HSP70 family, located in the cell cytoplasm, nucleus, mitochondria, or

&gl G reticulum (Lindquist et at., 1988, Ann. Rev. Genefics
22:69ﬂ?’ggg7&), are involved in the presentation of antigens to thé colls of > 00o807

Sﬁhe immu?e Sy. %em, and are a|so involved in the transfer, folding and
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presence of adenosine triphosphate (ATP) or acidic conditions (Udono
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trang{iyiEddingrerdfonaabhaefrw ipbiebuiesmes polisiHES forties ipdblidoAbinding

tstingt.J ogenici mors were glycaproteins of 96kDa X
DB et ar e e B RS sR NG G adenosine
tripimephiabeeih Tidawt 28icii e SIAI B84 (78 4d hnb Rikhastaat, 1988, Prog. Natk,

17863 :éggié USA 83:3121-3125). Immunization of mice with gp96 or
p84/8 |so?ated from a particular tumor rendered the mice immune to that

particuiastivmo g bitmotdoaati genioaty disting (HUnersidselatianatth duced

characterization. of s.encoding gp96 and p84/86 revealed significant
ST 00 TR UER (e, IR ik G590l Bearat irelt was found that

the nespedivebyptheibendontasiieiicuirn A YIRsRle SOUBIE RAIS & thfors were
same heat ins (Srivastava et at, 1988, hnmunogenetics

give LA - -
9Bl 67, Q) dpdintgseleiarpreiEnamtidbio Solhm(Forastava ef al.,
1986,6% 40N churtherud RREBwER showiRieiol IMMuBEYERIhRIWMRLa. Sei.

from_ which it was isolated but not to antigenically distinct tumors.

USA ivelreh &P 7 raapreratior o anisa s Wam 96 wio 8/ #fsis il tirdfiunog eniticunlar
tum@CiBAREEddR0 & ARG REUAS BURal B icdi & Bm Y %ﬁl’t hoPih3Rhikde a?lly distinct

These observations suggested that the heat shaock proteins are not
tumegsmisabiioniesersedien sarrnrirralomochngipR6 sndpRafigenicaled .
signiTRANERSHRAMLNG 1R RPRIeXES icit specific immuni the antigenic.

1 peptid.esn(Srivastava, 1993, A%i?\l/a&pS éﬁégﬁﬁigp gg]%‘%p% ;6L%%ﬁbr§5fp§t:fweiy= the
endopdganig. rirentmehd T5R5388:6408Butocdttht, shARFc BeBMgEproteins (Srivastava

269: - . Noncowe nplexes of HSPs and peptide, purified_ .
e o G R LAt ml s b UBh A o i
Immanal hbwE 1§etdp sEritiberj HIBETD putbidation soMRi6H 04k Lt ale thARk rom

- 11,1996, and WQ 97/10001, dat h 20, 1997 (U.S. Patent No.
whic ,’7‘5‘6?&1%’?@%&&&%89 &?z"j“&‘%%%“g H@@?ﬁé&@mrm ] %@Vﬁ%%@%ﬁé@pleted of

peptiNesembienid (d RY8 12 MRRRAHIZ 26361 CTHIS2ANBANORAT A, 1993, 7. 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 ef al., 1994, J. Immunol., 152:5398-5403; Suto et al., 1995,
Science 269:1585-1588).

Noncovalent complexes of HSPs and peptide, purified from cancer cells, can be used for
the treatment and prevention of cancer and have been described in PCT publications WO
96/10411, dated April 11, 1996, and WO 97/10001, dated March 20, 1997 (U.S. Patent No.
5,750,119 issued May 12, 1998, and U.S. Patent No. 5,837,251 issued November 17, 1998,



respectively, each of which is incorporated by reference herein in its

entirety). The isolation and purification of HSP-peptiHe complexes has
wWeenodeseridied, for example, from pathogen-infected cells, angaisedns/006807
the treatment and prevention of infection caused by the pathogen, such as

viryses, and other infracellular pathogen ,inclul%in .bacteria, protoz . i
o B AoTAE L PSR e RGeSt (0 S DAaage isolation and
purifiaieid:SeptesrbesRilic- 198 chenunbganiesiries], proteianasiigkom pathogen-infected

complexes_can also be prep%red by in vitrQ (fmplexing of stress protein

cells, 360 PR e P ERIEE ARG RE R B IRFr el HotaERa Y e Artigeuch as

virudd Bleventioneicannemad safeciongidiseasesi hashecmdrseibed fbrasites (see,
PCT publication WO 97/10000, dated March 20, 1997 (1U'S' Patent No. .

for ¢xerplel BGdshublicabruaif L 2606), dated epbrdbrs sy plotisih-Briapeenic stress
ERIRIEXES IO RNSILIZINGg. At 2e8BYING CAYS IR MR R GTRHRss protein and

pro- adqptiv%é}i_fnmugotherapy is d%ggrei{ged in t‘lgrlCT publicgtlllfzcr)n WO 97/18%_8?, e

anti giriscPRpdidss 2o1d o seeelmud compisisHoN Bie S ogmargndgprsyention of cancer and

infeNREMRELE 19 Rk e ALEHA R AR OGHP M- T80, dated March 20, 1997

a-macroglobulins are members of a protein superfamily of structurally
(U.Sebatedt Poteifs0nHiBhsalsd Edmpuizas.ciivplehbntsowipuirasnns@3n@atigen
ChH. The n in al -mac ' [ s
con T B e TSRS R Bmerapy i
desqplbsdna B8O ipflblivatato iy UK /pootEIndaedsbbueh @by, iRSIé ¢sde (Far tidviBatent No.
hu a 1220, 1994, Invest. 71:792). a2M is synthesized as a
5’gg’é?gzgrlé@’%?%avi%‘éerﬁlaeirﬁétm@(?%icid residues. The first 23 amino acids
function as a signal sequence that is cleaved to yield a mature protein
witgé451 ming ‘._o -‘, £3 ﬁ) .l , 1985, Proc. Natl. Acad. Sci.
x 6)- a2 protisetiotsly binds to proteins and peptides
R6s AcChSEN AR Id RGP RI A inRI ey Llyallated
1994, Ann. N.Y. Acad. Sci. 737:291-307) and targets them to cells which
protgiysrbich abRIGIBERRSS Mﬁ%ﬁ@&}mﬁ%&g@é,&ﬂ fdn ity hruman plasma
protéROifiha- Binding.a M Q08 AAMICRERIIS MMEFHRIBEDF e primarily known as
carboxy-terminal portion of a2M (Holtet et all, 1994, FEBS Lett.
P1'0t93434$242h212ﬂ6)1’é1=\'t9? rdgsresidan aveaeshilaehemieprse Kaneest mpdagle (for

reviewBIQ(ahema ${A 3 2R00 1231 %Qvééﬁ"??%%)‘?”&m fo %ﬁﬂi@é‘im REQISARGirsor having

activity, a2M binds to a variety of proteases ‘through multiple binding sites
1474sweine geitedbdugl, 19 1irsidsnannoBiodhfonien Sonsianal.sequence that is cleaved

to yi%?&’&%@ﬁ?r@gﬁa‘i@ﬁ %&%ﬂ@%ﬁ?&?ﬁo"é{% ?@ﬁﬁﬁ% ldt%%ﬁ”e?a‘i.o EXSHUGHIRI A cad. Sci.
rearrangement called 3 transformation, which is the result of a ¢leavage
U.Swhithiin: 238 242iBGegion of a2M after the
02M promiscuously binds to proteins and peptides with nucleophilic amino acid side
chains in a covalent manner (Chu e af., 1994, Ann. N\Y. Acad. Sci. 737:291-307) and targets - |

them to cells which express a €2M receptor (¢2MR) (Chu and Pizzo, 1993, J. Immunol. 150:48).

Binding of a2M to the «2M receptor is mediated by the carboxy-terminal portion of «2M (Holtet
ef al., 1994, FEBS Lett. 344:242-246) and key residues have been identified (Nielsen et al., 1996,
J. Biol. Chem. 271:12905-12912).

Generally known for inhibiting protease activity, «2M binds to a variety of proteases

* through multiple binding sites (see, e.g., Hall ef al., 1981, Biochem. Biophys. Res. Commun.

100(1):8-16). Protease interaction with @2M results in a complex structural rearrangement called



proteinase becomes "trapped" by thioesters. The conformational change

exposes residues required for receptor binding, allowing the

a2M-proteinase complex to bind to the a2MR. Methylamine can induce

similar conformational changes and cleavage as that induced b
trangespaRtiote S IHR b HgEEVE bR RISk VithiEANE ﬁ&we@@wﬂﬁ&ﬁ%ﬂ@er the
protfeeRRIBE i REeRaFPIRITEY 18i8S:IBR. "SIV ofRtINRiBZM bhi e demyRd fiitfes

is referred to as the "fast” form (f- a2M) (reviewed by Chu et al, 1994, Ann.
requied [acEgerer. bisding phoyinRbe sy otk 0BuERRRI tedh a2 MR.

Metﬁé%ﬁi&@@aﬁiﬂf&ﬁgé'ﬁﬁﬁﬁaﬁ&ﬁ{fcﬁﬁﬁﬂ&@a] REBRD. Wge%%e%l itictHificed by
(Basu et al, 2001, Immunity 14(3):303-13). Studies have shown thatin
protaineisn ocitenplestesddsanintiniiddy Rinebionso hERpaRiTeR toRbreseic 1s often
refeBaHYS R a&%ﬁat&@o%ﬂ?eﬂ% ARUINYAIGNA RKERHROY A0HE ast form (f-

presenting cells such as macrophages and presented to T cell
o2 My bxindisied by e dayrlig $94wbnordérs. dicadageitide Q0 Gid Fegwly. it bas

994, lpvest. 71, dto.i T.cell_proliferation ( al.,
absotigy spEin B e el A R TR T SRl
calrstiggestBatat’ cdniplekihgrantige i 43th382M Bnhances antibody

progduction by crude spleen cells in vitro (Osada et al,, 1988,.Biochem.
Biotho et R AR R R TR e when
compkpedmentabeabbits: @huret aheH94eds' bihune] bk52ktb 38-1H4ab) campresenting
mice (Mitsuda et al., 1993, Biochem, Bi ..Res. Common. _
cel T S ST R SERIE Oy GE Loy e A AT BB o endersof
magBNAWEY (hinghiCRi az6y tiatexic dbceilesspansenin avive (Binde meteill p280E ration
Immunol. 166:4698-49720). 3. SUMMARY OF THE INVENT|ON T,Ee
(Osasieltt-intR i SHBriBaRRES tHe haRmY andtisting! o CUMBIERELcBre sugsests

that 2BHGRNIMPIAIRIAS @IH Repfidesmand heacRoskpietrRin i 8RAOpleen cells in
al ha—2-macro§éobulin %ZMgfor the prevention and treatment of cancer
8

Vit PR ERiGhd PR e BN STRIGHIB B S STERAE a2V ok feits an in vivo

amis@@Q@gﬁﬁ&mmﬁb@ﬁﬁéﬁaﬁﬁ%mﬁ@m}s Pootein aRehunol. 152:1538-1545)
non-alpha-2-macroglobulin- based treatment modality. In one

and ghfsddiitante tieinlddoR inshtas Bierpopiisionsrasmpitkds 2and ab)- o2M-
anti;g%ﬂg &_ﬁ&é%&ﬂ}ﬁ@%@@ﬁ@@%@%&?%w {PHRIRE: cytotoxic T cell response in

alpha-2-macroglobulin, said complexes comprising (A)
vivod|Bhale-enabrogidbliiinawagB) amdg8nid hedtides, wherein said

population of complexes is produced by complexing the
alpha-2-macroglobulin to a population of antigenic peptides in vitro; and

Yhiibogaiaidhlof N Mg peptides is produced by a method

co Q%xne%e%%' tl)lll%%% 19,8 rc.:%tr%lig]a sreesﬂﬁgarﬂgﬁﬁ% %nd using of complexes of antigenic

proteins and peptides and heat shock protein (HSP) or alpha-2~-macroglobulin (02M) for the

prevention and treatment of cancer and infectious disease. Preferably, the complexes are used
in combination with at least one non-heat shock protein and non-alpha-2-macroglobulin-

based treatment modality.

In one embodiment, the invention relates to a population of complexes, and at least
one freatment modality that does not comprise alpha-2-macroglobulin, said complexes
comprising (A) alpha-2-macroglobulin, and (B) antigenic peptides, wherein said population of
complexes is produced by complexing the alpha-2-macroglobulin to a population of antigenic
peptides in vitro; and wherein the population of antigenic peptides is produced by a method

comprising subjecting a protein preparation to



(i) 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, and (b) comprises total cellular proteins, total cytosolic
proteins, or total membrane- derived proteins, for simultaneous, separate,
or sequential use as a medicament for the treatment or prevention of a
type of caHcer ofi#AEIQILUERIRBALE ML SRRt Meed of such treatment
or prevention. 4a In another embodiment, the complexes are prepared by
a method #at CB%VI?%QDYC%‘?%)&%‘&TH’@%MW%?&%? *in vitro with
he2RE Or more different heat shock proteins under conditions such that

WSS RHSRIP RS BroR8iAtparation are complexedto the heat shock
proteins. (g@)yBtianatherenbdoedir)ant the invention provides uses of
complexes comprising HSPs and a population of antigenic peptides of
antigenic @ellsoarprisal paalickdlilaviperainttetpbpudatibn pofteimtigerictal membrane-
peptides is g Qﬁ{rahe%%é% method comprising digesting a protein
preparation o an%g nic cesﬂs, a cellular fraction thereof, or viral particles
with either a protease or a plurality of different proteases separately. The
poputativnlshaeitigsehepeptitiesivamial seclie garmsigtarrBiier theciigaignent or

fici . ) o b | |

P L el Glmgmt

prevapidio.conditions sufficient to elute antigenic peptides from protein
complexes present in the protein preparation. The antigenic peptides
generated by either or both methods are complexed to one or more
different HSPs in vitro. In yet another embodiment, the invention provides
uses of complexes of a2M and a population of antigenic proteins of
antigenic cells. The complexes are prepared by a method that involves
complexing a population of antigenic proteins derived from antigenic cells
or viral particles to a2M in vitro, wherein the population comprises at least
50% of the different proteins or at least 50 different proteins that are
present in the antigenic cells or viral particles, or present in a cellular
fraction of the antigenic cells, hi another embodiment, the method
comprises contacting the protein preparation in vitro with a2M under
conditions such that proteins in the protein preparation are complexed to
aZM. In yet another embodiment, the invention provides uses of
complexes comprising a2M

4a



and a population of antigenic peptides of antigenic cells or viral particles,
wherein the population of antigenic peptides is generated by a method
comprising digesting a protein preparation of antigenic cells, a cellular
fraction thereof, or viral particles, with either a protease or a plurality of
different proteases separately. The population of antigenic peptides can,
a|s§rb@al$ﬁéﬁgféada%ﬁ ?ﬁ&&l@ﬁ%ﬁ&fﬁ@f@ﬁﬂs iRy %15?8%%? at comprises

confkeparationabantigenisiells aisslivlal frctipmihe B abredk iR PRUICISS eins under
with ATP, guanidium hydrochloride, and/or acidic conditions. The

condibions AHeTBptRroLC e A BBl B PSR A TH eSS tedhsdiealetiqek proteins.
a2 Nhi'S‘é{iE%@e%&%ﬁ%?ﬁ%qf\@Tﬁ%&%@%@Q@&yo%Uﬁ'ﬂ%és comprising HSPs

embodiments, the antigenic cells can be cancer cells, or cells infected with

and g noRtHegEhod PIHTeic s Riggkmto bt grate rebly HuriahPesis erHehsiig digpopulation
of aﬁﬁ&érﬁ@ﬁe?g@e??s %%%%19{6@ WQ}QQ%@ Eé%ﬁm% Oé:‘ b ﬁ%@mspreparation of

_thereof. The antigénic proteins/peptides can be prepared from cancer _
antigenls eplbe s iiiderdmpion Aherahbgeinahpatecktivdn ity papaeéetto ehe plurality of

diff&RAC FOQéef@?gé;%lﬂgtg?gg%ﬁEg@Jpﬂf&Qg? A9 Q{ﬁ%ﬁg@fﬁl@@gﬂ}’aﬁ% Iyd %%erated bya

viral particles can als to prepare thie antigenic peptides. Th
metipdtedmprisprzg atippsufehepenitigepticpesiisomal antpepiisecbalp cotodatifraction thereof,

or v%@ﬁ%ﬂ%l%} i[}ée e ﬁ%g?dgu%%?%rgrc%%@& %B%tp a%q/é?cs Qgéicﬁ{?gns %llef’ﬁcient to elute

rane-derived proteins. The protein pfeparation may be a cru
antigmrfraptiphidte dremiljysate cdmpl spmaiiesem bo dimentethepreteinon. The antigenic

reparation can be,made, by lysi e antigenjc cells, removing c oo
pep B B e e RS G TR gk lteremt s in
vitr@roteins, by methods known in. the art. In certain embodiments, the
rotein preparation has not been subjected ta any method of preparati

o O LSPGOV e, TP Eh o and 2
popSRIMS ORI HIdheodntigoninaglaid RBItaleoTRpRIeS AES RO REABIN method that
. preparatign of the antigenic cells, a cellular fi-action thereof, or viral )
m"%‘é"r‘fiE%&I?}%%%@B%P@WW&%WWW&%%@Y%@ SR RSABHERYE Ffier Viral
parti@letPSIMVIStARRYIOsRcRH PRPHIASaH dRlsadiiRuNa e Ri0t8as8 VR different proteins

chymotrypsin, pepsin, cathepsin G, thermolysin, elastase, and papain,

or at heas Xbhidittsas RigkeiBitiet asARtsht iRshemicrRic @hient sirghgarticles, or present

in a ARIHORLARPEMRUIIE R LAKING arsAtBPIe A ARAY R, KROMPrises
techniques for determining the length o;%gﬁtides. It is preferable that the
COH@F@E&%@ BieiR REgRE UUHEE Vedh Biivhansige Rapitigns pashthegproteins in the

proRIPEleRRLREPIdES Which semprises antigenic peptides, have an

average size of from about 7 amino acid residues to about 20 amino acid

residues angthatsandeditabhe, ihgBheratenfroay il proteinop repapktica comprising «2M
and qg%{:ﬁ&ttﬁﬁ%lfl %‘l‘@#ﬁ]ﬁfﬁg (i'é%e(?f %ﬂg%%t&%%?gﬂwg ]Qa{rﬁbqeg,r%é?ein the population
preparation wit ferent proteases. The peptides
of antigenic peptides is generated by a method comprising digesting a protein preparation of
antigenic cells, a cellular fraction thereof, or viral particles, with either a protease or a plurality of
different proteases separately. The population of antigenic peptides can also be generated by a
method comprising exposing a protein preparation of antigenic cells, a cellular fraction thereof,

or viral particles, with ATP, guanidium hydrochloride, and/or acidic conditions. The antigenic

~peptides generated by either or both methods are complexed to o2M in vitro.

L 4]



resulting from the different digests may be combined before complexing to
HSP or a2M. Before complexing the population of peptides whi
‘ébrr%%%é%@%ﬁtigenic peptides to HSP or a2M, it may be desira&ﬁ? ,{882()03/006807
inactivate or separate the protease from the population of peptides, and
optibnatiyariiphhéipepisidtio vl gapticels ¢tarceetainaenisddimestss théected with a
rotein preparatio, t igent lls, a cellular fraction_therepf, or
pe P L R B s b cots o
a paghagridionin faydrushigndeyrandientadidiccdritittongiguch thatcantipenides can be
]ge%%i%[es can be elﬁéged \évi SOUtfthF dneff‘g to isplate HSP complexes (ﬂr lated
PIERS CSMpIAREE fitaly “The Antiganic pephiies Sibd iy A BRIy related to the
can284/ieE 30 PEFIAIS? Q0 IODESAY onethdd coOnpriseRRrtitle s ihdpafecles can also be
ndogenously associated Wéth )—elﬁflgs, a2M, and MHC class | and I|
uso {BIBERER T VAHBHR CRIBLARY BiotieE RO B e triells may
confPEHICA Hs8ebip KopBlexshen BaRLation Qi antiaepiseplisiesHid BRI and
a2M in vitro, the reaction can result in the antigenic peptides complexed

memPRpPASHROA P Eith ef 2 GS0LEHPISBAGIR B BY Al B oneir prtigpated cell lysate.

In aSPREKPERIEHISIRAL B8 for complexing nciude PNk ven;
g e apo6. cane?%%ﬁ%%%%'; E’;}‘%j,gemc cells,

remgitd Ao Sigiide RO R RE TPRIPOMSPHEDaen engrpt e pan A sPhanteins, by
meHM AgMReaeneraly-preferedang.comp %éi%?egdrégﬁa%ﬁ%!!g AW been

antigenic peptides formed in vitro can be further puri efore their use
subjectsidde antherethedi o BensrephyltuticdestipebitiomoSechr commipostions more particular

prot@ﬁ%gﬂ’{%é 8&@}%{#}8&%@%@8}5&%%@&50 ?‘rs combination therapy

comprising HSP or a2M, antigenic cells, protein preparations, and/or
proleasetjanaizdtitonts) theamtznt progialities afelalsotpovided]dre cellular fraction

anpther.aspect, a method is provided for treating or preventi type of. .
R e
trypsiee 8 tapsyichdeesitprpritiovedr elsotonw(i) B pANYIESIVEH chrmprisipgifpepsin, cathepsin
mount, .effective for said treatment or prevention, O{F SP and/or. a2M .

G, Tt B S S N RARE ST R RIEL hlr 0% epmeiorrasiign The

extefil) @nbthEEeHeaimantmosalibrdhati s riAORdASRIaRdNenIg2Nebesednown
treatment modality. The additional treatment modality is ‘g%:-ferably a

techime HE FEAEREHP fsBE Iy et sTbrtRitREhE Wrddhfdagesting step is carried
out {RFIHOG R RIR BRiHimie ARt ATV IS, ARTHHNGAl SORRYPHES antigenic

antiprotozoal compounds, antihelminth compounds, anti-cancer

pepiidenierRaBava e HheRTdIsEaheutid agamucihiiendissinrbout 20 amino acid
resiGRIRPAURRNIRANE S0 FRALatiAIAN. Asyyelh 35 Piolagical Abaans B ations of

agents and immunotherapeutic agents.
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 antigenic peptides to HSP or ¢2M, it
may be desirable to mactivate or separate the protease from the population of peptides, and
optionally punfy the population of peptides.

In certain embodiments, the protein preparation of the antigenic cells, a cellular fraction
thereof, or viral particles are contacted with adenosine {riphosphate (ATP), guanidium
hydrochloride, and/or acidic conditions such that antigenic peptides can be eluted without the

need to isolate HSP complexes or a2M complexes initially. The antigenic peptides eluted by this



In another embodiment, a method is provided for treqting or preventing a

type of cancer or infectious disease, comprising administering to a

subjaetin7aexd of such treatment or prevention antigen presentingheelss/ 06567

which have been sensitized with complexes of HSP and/or a2M and a
meBRRUALON-of antigenic proteinsin D ig_g . In addition to t?g dmipjstrati

of sensi%ized %%f%igen presen%}r?g geﬁs t%%)éassﬁ%?ie%ﬁ c f'rt1hp §?e§s’ G f}pé)R/IHc class 1
andaHdrsdeszigsand a population of antigenic peptides; and/or a non-HSP

andﬁ]1 - Q treatment modality can alsq.be administered to the

subject. gé}éllln\r/%egr?t(l(jcl)ur]?‘i’:;latssoo(%r}%?/i1 éf'se%héﬁﬁaéég%%ﬁﬁﬁ%&%ﬁgw used to complex the

porthktapeatientigmome:ph den anHBS Br ardd/henva2) thasediteaimmettult in the anti genic

modality comprisi minjstering.either HSP complexes or 7 WO
PR AR e DA AL BB DS PEGAAGSARS FrGh oA ead. Heat shock
protamtiexese itoacaiphatio fovibuibeaMn sl 8nQlHemiie B’ 60, HSP70, HSP
90 %@“t In, 0}#8 emb,/pdlmen,t of the invention, a method is provided for

)| 'ﬁé’%ﬁ“f Hudd  feG5otiBe Rrasnsut Agpirarsmrsi BRiYSRR bE end grpl70.

Hunisal HBHickad WharainsnichruRiactiny 1eeiHng arendisn and peRB oMo and

treatment modality, said method comprising administering to the

ANt R e IBR EBhTBRSRGER sHIHTSGE Swra foimustin SPes a therapeutic or
propRgiRRia 2MnpeERIax et acRaRIAIA0 At amigeR %%&@ﬁg&ﬁ%h%s for

.were prepared from a second antigenic céll or vira ntigenic
conpupfies GsHpE hmEnsl BaationaRM protiganisregixatioteiofthparations, and/or
o RAYESRICICRI Qi BLRaGIeS Wit © L epgsing the protein
b preparation with 1,&TP, guanidium%%%r%gc%%?%ep ra%%?t%? acidic condition.

Thelfirgtdher sepetich aetiywhie polisdsd viratipatiiges prpreshgbliogstaiancer or
lﬁeEBGlmﬁﬁ%ggg%%%%éa@r@ﬁ%g '%Igi ré%%l\;} I%% 9&@5@#&%&%% %%%ent or prevention

. invention also pro 0 he “ou
(1) atesanpenitiim ssubjeitgecaivingit SHativpfexesidta2hd sompiesesian, of HSP and/or
ministering anothey therapeutic modality to the subject hefore,
o L B e Sal oo oS e e ) st
treaa2iicompibiethaEithendhea IS Bncomople28s-badbe o2 GRMBIBNRS. CRRLRIditional

trea%gmitnist%r aover a%)e iod of time which may precede, overlap, and/or
offow s He At RITabiie A Tth A% S ReeSRe riBdabint risammips phéreatment

ow a

modadinigigienidg bithe HSRiLAMIDIE S HIbAN CAPIEXeS 18 ASHBISEH 63,

.be repeated at the same site, and periodically, for example, at weekly

AnURRRANGAR. PRI EBRSORHIGH EER D SOBIRRcrat-BnAva N YBIRES, Bebinas
cherttitBel@pRaily Di-auDaHiaReRIsRl cl BYGi AR Qfoﬁmféql@&{'}aéﬁﬁl%\f%@%& as
bio 1§ Qi%gmﬁg%?)eeﬁtgg %tgrrl:?lgssa(r)lfi tiﬁg?n%?ﬁépazgg{ﬁ:véégms .

In another embodiment, a method is provided for treating or preventing a type of cancer
or infectious disease, comprising administering to a subject in need of such treatment or
prevention anfigen presenting cells which have been sensitized with complexes of HSP and/or
®2M and a population of antigenic proteins/peptides. In addition to the administration of
sensitized antigen presenting cells to a subject, complexes of HSP and/or «2M and a population
of antigenic peptides; and/or a non-HSP and non-®2M-based treatment modality can also be
administered to the subject.

The invention also provides methods for improving the therapeutic outcome of a non-

HSP and non-a2M-based treatment modality comprising administering either HSP complexes or



better therapeutic profiles than the administration of the treatment
maodality or the HSP complexes alone. In another embodiment, the
?ﬁ%ﬁ’{‘i*dy‘#é 3’(:(’ompasses methods of treatment that provide bet}tjgfr FUS2003/006807
therapeutic profiles than the administration of the treatment modality or
«2Mrieapivx e pisiExesiniondicd roompassad byithenivantion theedneithiodstion of the
treaﬁ’ﬁ%ﬁ{ '%&gﬁ plministration of a treatment modality with an HSP
complexes or an a2M complexes has additive potency or additive

thehapeaticéifdonchihefitventontalsc encbmpasses Syddigistiinouicomesnme

; \(/)vré%r%the h‘gher;[a euti(t;e icac jg reatta: than additive. Preferably, such

LoD GMINIStrAGION Of & treatment” B#éﬁt@e' ffﬁ?’aﬂalllgqﬂ@i%}ﬁ’ WED S RRDATF s

reced2i eamPlESIS Al adedNe sronaIids stManted Om ARYE t3ene feR1s a@ministering to
WO t:)].§004/075636 PCT/US2Q03/006807 Given the invention, in certain

the I KiSH A SR RBYES B F BRI A e RERIRAS IR SEaY CAMBE rad{fect?df

comptinisiergdiansi e atentbedl: QreRileREIRASaRARRL COPRIANGSM a second
improve therapy and/or reduce unwanted or adverse effects. In a specific

UGG SR TR i SesSITREtBERC RS SES oF etiehictherapy bor diasritrarthe protein
prepPEERRY AfEAHMINISIC IR A8 rEIMGE Al RQId 1! 'ﬁg?&%%ge%q%ﬁ sin§ éhe Cprotein

Alternatively, doses of HSP complexes and dosés of a2M compleXes can
preppertirstied of Rdrmmidiare dydsxhlerde ntif i nariiiviswréidiawitiTae first and second

; dreatment i rtal iment ministration of the
R Lt R DB R T S T R
moldietitg thetenboduingst dbionroseaitathertipeuisorudadiey amibdabgeneeproving the

el 2gRini ion of the.HSP/a2M.co xes is, not therapeutically
o O N i ey
admuon strerapautiden deatipeisiatminigtete thinsahj amieefotdnsaffiient toweh, or after the
i therapeutics tive alone. In rnate embodiments, or at Jeast
. oﬁsér% e HSPasM ORI 'ﬁe?%%gﬁfbeﬁngﬂ“gﬁmﬁ?ﬁg}aﬁ%’ﬁﬁi%fif or the a2M
compléeetiveniieeninamisiaisieres alpatodloDRIANEE REFHBIREIQNAD, and/or follow
THE INVENTION The present invention provides methods for preparing

2 U IS R R B RO &l SR RS S A HEALSASE Brotein (HSP) or
a'F’hﬁe%tmﬂﬁiél@iﬁbglﬂﬂt(ﬁaMPtB@{h@[@x%@FJ&mtE@nﬁf%QQ QAu@Yect can be repeated

treatment of cancer and infectious disease. The methods of the invention
at th spms e b BFRRficalrd B sHEIBleb MagStoRERA sarkh o BimmgEise can be
admBhotaRsANGL ARPlides; ChRRtigehit el AP 8 UsingLILIR GRbination with

another treatment modality. In one embodiment, the method involves

maR; e apsrenrphegimanbibstitverdisigarieenssatietindypditioment that provide
betteEABPHRGE B RARUIANAR m&aa&ggm%%%%@a;@@gaﬁ%ﬂﬂ%mw SR

population of antigenic proteins to
complexes alone. In another embodiment, the invention encompasses methods of treatment that

provide better therapeutic profiles than the administration of the treatment modality or the ¢2M
complexes alone. Encompassed by the invention are methods wherein the administration of a
treatment modality with an HSP complexes or an «2M complexes has additive potency or
additive therapeutic effect. The invention also encompasses synergistic outcomes where the
therapeutic efficacy is greater than additive. Preferably, such administration of a treatment
modality with an HSP complexes or with an ¢2M complexes also reduces or avoids unwanted or

adverse effects,



HSP or a2M. In .another embodiment, the method further involves

digesting the protein preparation of the antigenic cells with at least one
proteasetesgenerate a population of antigenic peptides prior teCT/US2003/006807
complexing in vitro the population of antigenic peptides to HSP or a2M.

The -invention exploits the full.antigenic potential of antigenic cells to .
genglgfél aRER° et{ﬁ%}b%naﬁa@gaesec? %’Q&%ﬁ%.&?ﬁ%s t??ei?g%gﬁﬁ%né%%eamem modality
carfsephidaatiormaéthodsattiesntreqtian!are baged e metieitingaaoniguiplance, improve

th responé/e in %sub'ect in Véhomdthe tre%ment or prevention of jnfectiqus
CHIRY 4RSS O R YL A RS TR P e SRS 6 R UL lower or less
fre@nathBrsbestaemt saedaplyoraeiimm ungpospenaaisidicesiad shasHisalyoid
against antigenic determinants of cancerous cells, cells infected 9 WO

unBERHpissSe PEFRIEIB3ABBOIIEY shmpletanaabiisse tadusaaplexes can be
redtieedRiesHAHR P ERRAs FrANHGRNIF ARISIRIOANS B WE HMRSHHSRYN I certain

By administering to the individual a composition comprising a population

emppdimsriaiar aemipiskas o afiheig erianirsesifsipe ghersopf administration of
the SIGFAIGCRIISIAN G BPRLAIAR AL DRIFCYIAL RRRISHRS SRMRLY iﬂxgt}?f;%ﬂsence of

and proteins/peptides of antigenic cells, the molecular complexes in the

adrainpREon dan BHM0IAN ernipierenis netgomepswinilns Heetitatokica Frwiific

emb5aRRYRCH}E %dﬂﬂf%@'ﬁfﬁ?/&ﬁ%%ﬂ&?&&cﬁl@ ﬁ%&ﬁlg %H'&ﬂ% Slscgc!il%%gstered in an
infected cells, or cells which share antigenic determinants with or |sp]Iay
ameiiiiaseiivipnitith atitnepcancdlp afestiintdorsd delidicAsie regultiohents, both or at
[ ' immung effector mechanisms of the. . individual.
e S B o Y SRl when
adnpiomisirdtidrmeith other treatment modalities lead to the treatment or
prevention of such disease. The individual or subject in whom treatment or
prevention of an infectious diseases or cancer is desired is an animal,
4. preBEDMABRDIBSC RIFMFOMNGI DHD AN VANITTOS! preferably human.
The_term "animal" as used g%%ein includ%%but is not limjted to companion

anim AP ST 1By THOLRP HGGE TP AhiTRE DA B ARSI & CRfRpsition
conslefiagixeseek messRIHEMRAIMNAIS-tivesisebans (evwyadugibgseful for the
horses, cattle, sheep, pigs, turkeys, ducks, and chickens, as well as an

DTeY e LRSS RS e B RS A 835 oS FYFPOHE 6 B afption comprise

preffRIL Ve MBI RYRH OIS LARIPES RS ARIBSNALS I B4ERs and peptides of antigenic
naturally-occurring HSP-antigenic peptide complexes to treat or prevent

cellg andapmeifraraudmadanaiih suheoirsimmthvedaitspduirasspaligent, the

met{SFARRIEAES 4 @q}fg?erﬂlcp?%ﬁ?gﬁﬁl %rﬁﬂécgﬁﬁ%%xﬁcg AR P paration comprises

infected cell, and administered to a patient to induce an immune
a popagbaBebyHigsIhPeiriosr i ntombatioglis ivitvivih¢seepalefiol & aPGgentc proteins to

HSNGS02M. In another embodiment, the method further mvolves digesting the protein

preparation of the antigenic cells with at least one protease to generate a population of antigenic
peptides prior fo complexing in vitro the population of antigenic peptides to HSP or ¢2M. The
invention exploits the full antigenic potential of antigenic cells to generate a HSP- and/or ¢2M-
based vaccine.

The therapeutic and prophylactic methods of the invention are based on eliciting an
Immune response in a subject in whom the treatment or prevention of infectious diseases or
cancer is desired, and who has received or will receive another treatment modality. The immune

response 1s directed specifically against antigenic determinants of cancerous cells, cells infected



5,750,119 and 5,961,979). Naturally-occurring complexes are isolated by
methods dictated by the type of HSP which is desired. Thus,
WRArS (925(’03'é’urring complexes of a type of HSP and antigenicpp%%ﬁa%(g) 3006807
comprise only those antigenic peptides that are co-localized in a
by aponfpaitmenteof i cntige e oelistwith dhattyperehHSRI Clitainitypesodihe
. SPs are found yniguely.in one, cellular compartment and some.antigenic, .
I o DT e GG h BB A oG B Pgyaton of
molexanplenpl&R0antridBP HhRreafdyndtonky/prihieec yibsalgthuselheyr wilopulation of

only be complexed to antigenic, peptides located in the cytosal but not to
IO R PR L AT G ErS SIS B SIS L e molccular

comfsligsiumtecexpmitonldal dsnani-nsuhsetf (RERaRRIC RaPtide®H Ol T cell

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

resppRRs IR ESAbRdEAL L ARSRERERHB SR PAsAREHR a SEhhEHES (B¢ 4ells, or cells
whiSREEaE AR ettt el MR R WS RO3GR T AHS2A3(0Q0 807 £V ¥us or

__type of HSPs and their peptide complex would have to be isolated from
infegied c5Hee bt 6FUM IBEINEY tieRoRsspreRtives B bfagortisabanisms of the

inditfdhenBdminigieed 4030 et TS ARRIAAS S BD AU ARA- B@¥ination with

require large amounts of antigenic cells which is not available under
othezdreaimentcuniioidieelsat e thetrestisoot thopressmimnisntibisoive. this

proﬂ%%ﬁ%l%?ﬁ%rrast@e@tqﬁW&Pﬁ%‘cﬁlﬁlgﬁt\/ﬁ%ﬁ%Weﬁp(t);]lec)PQttll %%gt%ﬁlgﬁiseases or
antigenic cell in vitro, and then complexing t peptlJes to one or more
canagiffieréssireibe anaitonal2 M eftioh camtzen deausaditonstimulatecaand most preferably

[ ne response in a patient. By using the methods of the invention :
s P e S e R
as csanmel compacunetinaianwadtgenidcelcbadinfpdecs domplexd Themeiotdsanimals,

. of the invention afford the possibility to form.complexes of a particul
vl d SEG w A DT o1 SRSl B OISO Lpkens,as wellas

any asdigenic cell. Accordingly, a more effective immune response against
antigenic cells ¢an be jnduced by the compaositions prepared by the

metS O TP IR R AR A RSB R P RIS HEHD s o R ERRFE Vgt over other
compbgliilsglatio %@ﬁb&%@@@%ﬁ@d&@ﬁﬁ%@@é@%ﬂ%@ﬂ@@ﬁe@% complexes to treat

allowing the use of very small amount of starting material which is often
or PIFVREG RSt SpATRIb s vhisepe dRtyeh Chshimehedncerpad Celtnmadig complexes

withCalSe S PABRGENS MaY ARANES, Bk a-PEFatkok liMe 18 G %FHMHEE%% f a patient to

__course of treatment. Many pathogens evade the host immune system by
indugpantBMOENE SypeRssiaeamHUbItadrsten dfiratcdrechistradug hized. by U.S. Patent Nos.

5 el o, o B TR TR g
the ippotefisSBorhebindishethay st betwedbgmizeding chmplerysnd sygpernf HSP and

anti 4B YRR R S0 ARl g R e te AL I RIS RO ARYENHOD Sinpartment
of the antigenic cells with that type of HSP. Certain types of HSPs are found uniquely in one
cellular compartment and some antigenic peptides are found only in certain compartments of an
antigenic cell. For example, HSP90 and HSP70 are found only in the cytosol. Thus, they will
only be complexed to antigenic peptides located in the cytosol but not to antigenic peptides
located somewhere else, such as the endoplasmic reticulum for example. That is, only a subset of

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

an immune response to a maximum number of antigenic determinants of a cancer or infected cell,
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that by digesting the cytosolic and/or membrane-derived proteins from
cancerous cells, infected cells or pathogens, a wider range of antigenic
phatelris/eisdshence a greater diversity of antigenic peptides arect/Us2003/006807
complexed to HSPs and/or a2M. As a result, the immune response is '

' r r number, of antigenic determinants on.the, antigenic
o S ol U B e o dmoerous or
nfeeltdrdhbintbetertgettitocesetpesedagiiion and actionhyiermUNatient. This
N S%Sétc m, fgbgggﬁrgeagl pecific embcidi['nent, the methods of the present, _
Phvention generate aon heptilie Borm ATERBLt i RHesse /St atliiaIRpt available
undieisabnoaxiraceliler. proteicihatisok e deRiIRR 4QAINRUSe this problem by
extracellular otei%s, proteases in }E)articul_ar, to inactivate them and then

A AR tHE St A CENTIRP EX GO EH S SMP LRI L 4 HBERIE fEHhTy Hiiveand then
cordptessand thpratare deesiknoet garepisxdethe gat @M%ﬁef\i;\?(a)?lfﬂaen be used to

. antigenic_peptides of an antigenic cell. The methods of the 11

SUTTBBINGPSBIE P PRESES08 100660 Brevens ventbrdiiihadny eoti, even antigenic
pefiBPlaNagdnannuG Nides- 180S0 REBEISSIaHL 218 HUASRIG OF an antigenic cell can

membrane-derived, or that are generated by the in vitro digestion o
forgy tuneland Thvammiheds afdho davisrsteiraiiord thipprisitibing tOfsoribedplexes of a
arf6RHPH A b AFRBAVIGES AL AMIORNE, SRS £ gL proteln preparations, .
P can ‘beaﬁ%de. In Section_4.Jg), n?ethogls fo% Er'rr‘%%’\r:xgmg%gr% %%?ggsé%?fa&o iR cell.
Aceirebaphitionsat effeirjbisidonlisantposthogsifot digigstingeliproteibe induced by the
RERaAHoN Ate Argyi | describes respectively the isolatjon :
e oé _pro.ducﬁio of H%%’%%%ﬁ%ﬁ?@v%?ﬁg%rgﬂ%ne& i cﬂgf)n%?g%fhg wi AR50 ot fequire
the gy ésilapepti BT beninlvites sodribteadng aft¢d Peptidesantigesio paptidesse of very
A ibed. in. Section. 4.4, Described in Section 4.5 are methods of use
s oit eggggﬁf g%usn lﬁ%% B-é&%%ﬁ%ﬁ?%ﬂ?&%%ﬁ%ém 8‘%@%‘0& and infectious
ageMsyanethibetyptgeaf mantepfoshinieatiewsisisfoses b, d€pdtRadess may change
ove}-he éjscg-:-dof tthe com ositioqglfl)repared by the methods of the invention in
addptive i St A, FRSGH T ST ns M Bathagrassvade the host
imrexpersiment aldataashawinpsiieheffestivanass phiacomniexss aldbgized by immune
invention in_protecting an animal prophylactically from cancer cell growth.

cell PRt BRANEHEEN e RIS PhbemTvitENs oreain drugs by
muiBVERRBUCOMBRA B RAHGSIE HHBITIRARKS WHER AILIBN IR ot be recognized by

response in a subject is desired. For the treatment or prevention of cancer

the grinfectESRisedB B ARRbHSTOE tHe afenaoRqsovs obthsestionsinvention is
thatH RS ARAIRAN SR IS B BRIIR N S ARIEINR AP PERIAE S cerous cells, infected

cells or pathogens, a wider range of antigenic proteins and hence a greater diversity of antigenic

peptides are complexed to HSPs and/or a2M. As a result, the immune response is directed to a
greater nurnber of antigenic determinants on the antigenic cells, thus, making it more difficult for
the antigenic cell, such as a cancer cell or an infected cell, to escape recognition and action by the
mmmune system.

In another specific embodiment, the methods of the present invention generate a2M-
peptide complexes that are not found naturally. «2M is an extracellular protein that is known to

bind to various extracellular proteins, proteases in particular, to inactivate them aud 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

11



which antigenic proteins/peptides were derived from cancer cells,
referably human cancers, e.g., fragments of tumor-specific antigens and
RSP UEL S hted antigens. The peptides can be generated by%%@é%ﬁ%? 006807
digestion of proteins (e.g., cytosolic and/or membrane-derived proteins)
prefomicantemcs sy or2itigbaicocelis tkd tsharesdntigénieadgterfimosindsswitkr are
or display similar_antigenicity, as the cancer cells, The antigenic peptjde .
o s BB B o Ty TR Sosoic
mehdrachleoride] pradéorsadidicigemditieis. As used herein, the term "cells or
tissye of the same type of cancer" refers tq cells or tissue of ¢cancer of the )
diSHs &)Lgeef&yf% %ﬁ%&%&%&ﬁ%ﬂﬁ%@ﬁ&ﬁﬁé@&h‘ﬁhﬁ@%é?éO{‘;?B’erPammnS
canFy iRldreptmenbarmayeion aliriniertious Hisease-the metbeds@ltigons of
invention provide coml%ositions_ of HSPs and a2M complexed to antigenic
i geBiterd Fend s R s KOs S R BHH R 8 IR P RIGIY E P Fo BEN ethfewibas 4-3
desBEBEY HplcaysRa bR IIGEHIS HvRREEn OF ISIPAIREAR NV RN used in complexing
.2004/075636 PCT/US2003/006807 which includes but is not limited to, a
withippé seBictefRiH Cfurldi§Snpidie seam  paresie NSl aprafdiespiy, RARiides are described in
SedPRNQAESLRENRL @@ﬁ}ﬁ Jﬂ'ﬁ%@@%ﬁ@@ﬁﬁ?&”&ﬁ %%%&ﬂﬁﬁe@{gs in the prevention and
generated by proteolytic digestion of (e.g., cytosolic and/o
tregieenbeddendervebipproteissaemiinad flontinfe ctecineelispdmtiffetiiediiseases that are
redRAt Sharg antigenic determina i é’ isplay similar antigenicity as the ..
e Infected cglls, or the p%thogeng %%é]ﬁlr?} ?/h(gf%%ﬁ?gsegf%% gﬁﬁggéif:n aHOpuve
immeptidespan alsebeingtntratddthSexpasin g iha qeoteiesi toeAfEPdata showing the
nidium hydrochloride, /or acid. The antigenic peptides can also be
e S T o S T b Ry srom
can(pathdigenyvthat causes the infectious disease, or a variant of such agent.
Since whole cancer cells, infected cells or other antigenic cells are used in
the present methods, it is not necessary to isolate or characterize or even
know, the ig@WRGRY (MESENIMGIENICRERIdES in advance of using the
present methods. The source of the antigenic cells may be selected,

depeha i8R &R L6 LTS HICE LOBRItH i M #RI4 SiaAE i to which an

inuASSO siatRAsd:PRS I BabdiIneRIOf the invention, any tissues, or cells
isolated from a cancer, including cancer that has metastasized to multiple

site§ CEAH B HBEA S BFFEFRIEENRY EaIch fidHReSens diethrsd firomethods of the
invENHN M@%ﬁo%&§%?ﬁ@%%fﬁ(&%%ﬁ&&f QRhgshody é%'l%ﬁls and peptides,

can also be used, solid tumor tissue (e.g., primary tissue from a biopsy)
whighrieeoiedralsingpaidesin aiscdrermtnte coulbraldl anedmadds seman cancers, ¢.g.,
fradhERRNastG.Selbwhich,is en%%wﬁm%%'&g%nﬂa@aa normal 19,2 Neoplaslic, ve
orm. The transition from r%on-neop astic ceﬁ)growtﬁnto neoplasi
geneoarhbniy gonkistsdogekypenipsitsindtaplasitsaiid aykptasiarfoareveiwed proteins)

f such abnormal growth conditi L : . . -
from canect %Qlis? or %ngg%m% S 121? Qﬁaggnetlgemc determmants with or display similar

antigenicity as the cancer cells. The antigenic peptides can also be generated by exposing the
proteins to ATP, guanidium hydrochloride, and/or acidic conditions. As used herein, the term
“cells or tissue of the same type of cancer” refers to cells or tissue of cancer of the same tissue
type, or metastasized from cancer of the same tissue type.

For the treatment or prevention of infectious diseases, the methods of the invention
provide compositions of HSPs and «2ZM complexed to antigenic peptides that were derived from

cells infected by a pathogen or infectious agent that causes the infectious disease, or the pathogen



Robbins and Angell, 1976, Basic Pathology, 2d Ed., W.B. Saunders Co.,

Philadelphia, pp( 68-79). A non-limiting list of cancers, the cells of which

~an bwusadsaerein is provided in Section 4.5.1 below. In anotherr/us2603/006807

embodiment of the invention, any cell that is infected with a pathogen or

i i Ie.g-an.nfected.cell, be used as an antigenic cell for
e R T B U R e
Prefatehbe|lip phtrasgen osedinbin fediy ismbaetefumnfiggisy gaidsitee®enerated by

Tl oan..is:preferred. emplary list o infeg jous ggents. that can .
P R R R ol rom infectea
cellarmothgeremizdliithenthanypathogekioniniaotioustagedidhlay caniLaUsE @icity as the

._~Infectigus disease.can be use as antigenic cell for the preparation of

o O KoTA St e Gl b B A RO 2 alo be

genbatdifrtiteekimseplidatipnieifetinavagianitlinanhpaibagsie, ahatieasatethe antigenic
[\ﬁriants, non-infectious v%iants .can alsg be used as an antigenic cell for

pep BHHRiES

& LRI VbD AR G157 dsiipn e praieanisitphd, an agent

(patiiRRy MhusesuRAGRS iaidetngls RRkAsHes - anchRrRizaMes thakcan be
cultured in vitro or isolated from infected materials can serve as a source

of antigeMReIR TR MR 6t SR her eTer pésaineeils suchsed in the present
metREABOReNAJNEHIIRGYHAI RAKICIS I 168 RG 1 YSe- «AR E%&Wﬂl@ﬁ)ﬁé%ﬁh?és of these

_pathogens or infectious agents that can be used as antigenic cells Is
antigFBiG U SECHbHEcS o useg the praarmiaddiursc Thesptissusisheantigenic cells may

be sEFéé%ecﬂrdEﬁ%ﬁB‘?ﬂg%ﬁ'%%tﬁi%%P&é‘a%%% v@ﬁﬂ%&ﬁﬁg %?gge@lcer hssociated. In one

infected tissues, cells, or cell lines of human origin are pre erred, ‘Cancer
embediicipfeéidg telmtvnamigisiecselis cals oldentfiod anahisolatetibingreyncer that

: ' : r mple, cancer.cells or jnfected cells can
P e D B o, For
exaippéednukesfisatibyensibticane biccel, singlinsehet ity fibakactansticbofised, solid
-antigens of interest are known, antigenic,cells can also be identified or

e B B R R S e o KR AR e camcercel
also Boc@rpaspés aqarnesphatis oelinféttadscelsitan haiaalated:) $EgeMo a neoplastic
fomen&igs%oa%\éﬁoth% b}jﬁzsgi te%ﬂni%ues#solation from body fluids (such as

bloot) R ATBgHApHS Kt 1 S L e e Rl s uandyepRpists of
hypdglgsiayidiciayinencantyijepasd aotRodyAemnAbANIGANLRXRIESS YRS (See

ells). Antigenic cells that display similar antigenicity have one or more
ROD 5 T e GBI BTl hich SHIRFFRIne.ESpeRihiv, op.

68-78)subigehisisesiied degoalRkthaRRRING O ARRMIAFH G RIArROSES)s kégﬂl}gded in

number of antigenic cells obtained from a subject is insufficient, the

Secti[ﬂxéf},éel below.

In another embodiment of the invention, any cell that is infected with a pathogen or
infectious agent, i.e., an infected cell, can be used as an antigenic cell for the preparation of
antigenic peptides. In particular, cells infected by an intracellular pathogen, such as a virus,
bacterium, fungus, parasite, or protozoan, is preferred. An exemplary list of infectious agents
that can mnfect cells which can be used herein is provided in Section 4.5.2.

In yet another embodiment, any pathogen or infectious agent that can cause an infectious
disease can be used as antigenic cell for the preparation of antigenic peptides. Variants of a
+ pathogen or infectious agent, such as but limited to replication-defective variants, non-pathogenic

or attenuated variants, non-infectious variants, can also be used as an antigenic cell for this
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cultured in vitro by standard methods to expand the number of cells prior
to use in the present methods. There is no requirement that a clonal or
W&ﬁg(g%ﬁé s or purified population of antigenic cells be used, A miilirg 06807
of cells can be used provided that a substantial number of cells in the
purpoisduiécentainlthenanyigenicdbatmrinaftsciy patigensiof imerestirinthat can be
specific .embodiment, the antigenjc cells and/or immune cells ar rified.
o b P e e AR et S s ocis
Mesuskdpiiota io tinfedtion hythetiathaganahirdestiausm@gent thapeaiidescan be used.
the diseasge can be infected in vitro. Depending on the mode of . | . .
An RO AhB GG POrHE SAFBHBN Ao Bh BLR dgafticnio celsis provided
n Sstangdatd techniques can be used to facilitate infection by the pathogen or
infectious agent, and propagation of the infected cells. For example,

influerZAnFr KEY Y05 GREH (S MSe TR ar Hu fTaRTiBsbisdisadso be used as
antig¥EObaKea sy Rernfsaddadniest ROMal AUMARSAMUANR 681y We preferred.

various embodiments, variants of an infectious agent, such as

Canvspiicdifiorgetet 66HsvPUSRESHBR S Pt britdsnafieharddsoiirdhrsar method known

in tREMRE W&Qﬁgﬁ%it%é&ué@m%m@&% baused e 'ﬁ&ﬁﬁ?@d]b‘gfw hology, enzyme
2004/075636 PCT/US2003/006807 transform cells to generate antigenic

assays||pridithetiorepratiopr (fiifam’g@mg pémthegﬁﬂslarg@nmmMgﬁfauses. If the
chaRRIBogeR Qf‘?h%ea%%)%gntso 'fc‘)fg%gs‘? ISe &p&@gg@%ﬁ@g@l sed HEG: B3 iified or

antigenic cells, any’met nown in the art caff be used to propagate
1solaied byansthe plathoee s iSusholngthadsatlib depemsiom the patiagenample, cancer
nd. involve,infectin host. For example, many, technigues are . .
o e R A s ST ROy oltion

fronmodofigatigmstinchltod, mftinidindargesoalehferméftatiencence activated cell sorting
Alterpatively, if the gene, encoding a tumor antigen (e.q., tumar-specific. . .

(e R, e G eGSO GAT. Antigenic cell

thatalgilablenibinaatigelis:of the appreprade: sell dyhR Hewhiligantendedumon against

hh.i(:%cipi_ent may be transformed-or transfected in vitro with an_ expression
Wi

AL ESMBTRIRR A Rie A il iart e ARb HIRGREE QhEgRdRRt purposes).

thatifag: ARHBeNds LXessedlin dhaKrURIeR! S seHRc ONSUERRAAIMRREs may be
a tumor-associated antigen is an antigen that is expressed at a higher

cultyaed ifvinR Rorteafiard siRthods forfarmaag den naumbabrS spleRidos e gen ik the present
metBENHGER RS LRFERRARRY AR ALERLRRLAObIN AN S lion of

_Optionally, more than one such antigen may be expressed in the ©
antiggpipietssheasis this mashione beelivilapd apped aseatipy i sevhiliedim mhaber of

cell%{_ltr FEYIREUAHES Wi c%e%%ﬁ%ﬁ%ﬁ%@n@%ﬁ?@e ’?ﬂnna%/ specific

989, Current Protocols in Molecular Biology, nterscience),

embodigsad the petfgemcthelly andformationaoreliarstemioficind subsequent

recain OQH%%% %)r(gpr%%sliogﬁlgéetg—%nfected cells, uninfected cells of a cell type susceptible to
infection by the pathogen or infectious agent that causes the disease can be infected in vitro.
Depending on the mode of transmission and the biology of the pathogen or infectious agent,
standard techniques can be used to facilitate infection by the pathogen or infectious agent, and
propagation of the infected cells. For example, influenza viruses may be used to infect normal
human fibroblasts; and mycobacteria may be used to infect normal human Schwann cells. In

various embodiments, variants of an infectious agent, such as replication-defective viruses, non-

pathogenic or attenuated mutants, or temperature-sensitive mutants can also be used to mfect or
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antigen gene in recipient's cells. Suitable proteins and, peptides that

maybe expresséd in such cells include, but are not limited to those
digplaingr thes antigenicity of cancer cells. For example, such tupgatys2003/006867
specific or tumor-associated antigens include but are not limited to KS 1/4

- inoma anti Perez and ker, 1990, J. Inimunol., _
e S S i aaeon oy g pevtices. 1flarge
nugdemnohpathtigen (€AaEIMUnétat IO €aneRLRR% S LN 468473 antigenic

rostatic aci hosphate (Tailer, et at, 1990, Nucl. Acids Res.
e e SRR Bt etin & e T dmopethogens. Such

meBiotheiil. Bieplys: BeAomm, éxﬁﬂ@a)y%ﬁ%@m%ﬁﬂ?ébﬁg%h%%@ SFor example, many
tecizancer R%S:ZZ?-ZSO -melanoma-associated antigen p97 (Estin, et
1GUEST KRR En e et SET(B)epethageyi Hharram Bnetigahagherpon-viral

miijayasandanl caltate 198 ExPeetle A7HANAA75-1380); high

molecular Wei%ht,melanoma antigen (Natali, et al., 1987, Cancer

59: 5581652y ki3 8EMCRORB BTGB 2 ey GsinakengpsB0ific antigen and
tuniBLRBoM R LCRSo QM ESeP B?Qferpﬂﬂﬁo%@ﬂqg Q@aﬁ?ﬁl@eﬁﬁ%&?%@%ﬁ% §¥ad appropriate

to HSPs/a2M include portions or proteins that are mutated at a hi

celktxp Erey the daitaded sreipieimey badugeivemed.gr, irassfiriodriiculan with an

wlants ffda T4 03/006807%. ras with activatin
e or e At oo e AT Sl SRy HERAT Wi ot e
antigspapiecpraricstial the geudpiay's 3elmniunck hig)dhend 1) and dtspasited antigen is an
R i for which a variety of mutant or polymorphic
ok it i Y e SRl R oo
spepifigcr i idemtdisitz (G Hiatit ekatssi@Da I tin. Atumangedland not in a normal cell.
, -1642). Preferably, where it is desired,to treat or prevent viral _
O%) %%@gge%%%]}%ﬁg Do eln:f%ma%,i nﬁ%ﬂié%&@&ﬁ?ﬁ?&ﬂé@pﬁ%ﬁ@%? kRBwhthis fashion, as
willirgers want dskbexpressidl iedthetappro priptectRiguéamexamald fUehse described in
Au %ggp ni g(%)%ﬁsufromglrusesgnclude, but not limited to, hepatitis type A,
epa?ltls't@?e SHERRTRIBEOE Thpdran Binlesy; Mlsolerscisasgbanay be used
to psitbplexhtypenk{bifMtin dietpesaimplexdxasddhitadbotiBIRRE bression of the

_anﬁrhinovirus, echavirus, rotavirus, respiratory syncytial virus, papilloma
iR E AP oA S&tinegalovirus, echinovirus, arbovirus, huntavirus,

CoXSaiekigc\iFy R RUMPS HfitliSs RARIES B/éfé’y?pl%gléﬁﬂ%}(éiyéegk‘ BRIBMYS? aro not
) ,E)%]l]? virus, human immunodeficiency virus type | (HIV-1), and human
limifed-fo sertalngRarths gptesrisivalcamestaelbly, Woersitipldesinbditmor specific or
tumbief-0kRIeY et Pactesiakinfect ' ins,and peptides .
comérisin%epitjggre% of known b%%éﬁg&can %@%@é@%ﬁ%ﬁ?mﬂa antigen (Perez

and Jpksrictel diIEmpEneld AR5k 630dh0 Babterial, 6 REp By bridyine TU@)iv6d-415); ovarian
carciFRMAAIONS baslesia IRelHding. ,bl%rl],o Eancer Res. 51 (2):468-475); prostatic acid

phosphate (Tailer, er al,, 1990, Nucl. Acids Res. 18(1 6):4928); prostate specific antigen (Henttu
and Vihko, 1989, Biochem. Biophys. Res. Comm. 160(2):903-910; Israeli, ez al., 1993, Cancer
Res. 53:227-230); melanoma-associated antigen p97 (Estin, ef al., 1989, J. Natl. Cancer Tnst. -
81(6):445-446); melanoma antigen gp75 (Vijayasardahl, e al., 1990, J. Exp. Med.
171(4):1375-1380); high molecular weight melanoma antigen (Natal, ef al., 1987, Cancer

59:55-63), prostate specific membrane antigen, tyrosinase, gp100, melan-A, and mucins. Other

* exogenous antigens that may be complexed to HSPs/a2M include portions or protems that are

mutated at a high frequency in cancer cells, such as onco genes (e.g., ras, in particular mutants of
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limited to, Grain positive bacillus (e.g., Listeria, Bacillus such as Bacillus
antin-acis, Erysipelothrix species), Gram negative bacillus (e.g. ,
e‘?—t%’ﬁé’ﬁg?(ﬁ%cella, Canpylobacter, Enterobacter, Escherichiaf,CT’USm%m%807
Francisella, Heinophilus, Klebsiella, Morganella, Proteus, Providencia,
ras RsdudornonasySaimonelth)cBemdtiacShigeftar \dihiie, and r¥edsieidl2, 13, 59 or 61)

speci spirochete.bacteria (e.g., Barrelia species including Borrelia
A S D RIS Bl e e
p5ddeieviade gvahictinainyaestangSiostighinp Speciesdnshiding Gpiblani stimulating a
C. botylinum, C. per fringens), Gram positive and negative_coccal
VYRGB FEPRIREAAS BRREids el feakc s dpdciss B 1. Immunol.

25(Blaphylaeaggus species (e.g., S. aureus and S. pneumonia), Neisseria
species (e.g., N. nieningitidis). Preferably, where it is desired to treat or

prevaftHntga MiEeibiicssirtdR thidteniy arsart peplidiesiesimphsiplg proteins and
pep%ra'e@esﬁlsﬁmgvgﬁﬁmicﬁ@al@@ﬂm@%%%é@%g;f@?{éamﬁ%% olfi&atte cells. For

example, such antigenic epitopes may be derived from various fung

exaipphddingh ABpeegimeitangs ﬁmﬁpéig{ﬁ@sim&n@@sg nerjpisedtedipetyis type A,
hep VR RERASUEPERIRITIANG) i PR, Q,Xva%%‘éﬁ'&"Qggﬁa%\éi@@fﬁg%%%%g{ggggype 1(HSV-T),

Histoplasma, Blastomyces, Candida (e.g., Can Icans
herpisigonpissorpaBsEiay iy Badidiobollisnepetiesch6wimsOr®R0418715686tory syncytial

virlﬁcpglglijﬁozrgg %/iggs?ésaggovgrﬁg%%?gl b‘r’z\{geart g{ynl'%lg %Sgﬁ%égrége%tb%% l‘ri-lt%vﬁiq}lta irus,
arasitic infectionis, 0

uitable proteins peptides comprising epitopes o
coxknduenprotoroenrrematodess b el nihs| haox bérexpréstiad irusth@lio virus, human
.___appropriate cells. For e I sucq ntigenic epito may be derive
s B R W RB R B SER dha D orv
Plashreftitaisiy| eistunanialedoededar @y piospotich baietdatdiasitns, suitable proteins

Toxoplasraa, andTiypanosonna species. 4.2. PREPARATION OF _
AR N PROFENS %&ﬁﬁé@%ﬁ&&&%@ﬁ&%%ﬁiaﬁ?@wﬁe cells.

ForGompprilians ohtheail\@ntpascamise-aArtigenicpratieinsh £amnlexadd®e, but not
HSPs, wherein the antigenic proteins are from a pr%%gation of proteins of

limijed Qn{iamieRBHY DPIRHET &6 Sk s Rardhe shaheierlion adgacss,
EnSapiseaptersicaateliis.complexsd te gz%ﬁ@@?@fﬂnﬂn&%jgu?ﬂ;ﬁ;ylobacrer,

proteins are from a prgparation of proteins of the antigenic cells o
(o}

EntifihederThecteriihdsifiorscibe Mosanbiuashlebrieisdlonapidied vtteus,
PSR NP s ST S i
spirfrofmte prefotrditah, dloprofisispast ah s aludgenBocatiadivigréngst] drad theres Lyme
dzse%gé?81?5?3%@3%&5}?%%&%&81@§£ D @.'é’.'; Actinomyces and Clostridium species including
C. tetani, C. botulinum, C. perfringens), Gram positive and negative coccal bacteria,
Streptococcus species, Preumococcus species, Staphylococcus species (e.g., S. aureus and S,
pneumonia), Neisseria species (e.g., N. meningitidis).

Preferably, where it 1s desired to treat or prevent fungal infections, suitable proteins and
peptides comprising epitopes of known fungi can be expressed in the appropriate cells. For
example, such antigenic epitopes may be derived from various fungi including, Aspergillus (e.g.,
Aspergillus fumigatus), Cryptococcus (e.g., Cryptococcus neoformans), Sporotrix, Coccidioides,
Paracoccidioides, Histoplasma, Blastomyces, Candida (e.g., Candida albicans), Rhizopus,

Rhizomucor, Absidia, and Basidiobolus species.
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In various embodiments, to maximize and preserve the diversity of

antigenic proteins and peptides, the methods used far preparing a protein
pyepanatiorsss antigenic cells do not selectively remove or retagr-anys2003/006807
particular protein or peptide from other proteins and peptides in the

antigenic cell. Even in certain embodiments when cytosolic proteins_ or

meRTBFEBLEHIES ThiDIEHEAr HEALOTRE RIS S IRakeSHtgble proteins and
pepiMEPRAHIRNSHCPRERRIBEIBINEGRAYLAr KB RBY P AHIGHIARPEREIR Sfpressed in

the cytosol or of the membranes. Therefore, the majority of the proteins
the FraspRtals st o oo BRI enlindne sritersseBrbsdtiyrthdom various
protfE3RERIVRRERA AP IR AL ARISRICAIRIEIND RAF DARHAES: iioR Anfigenic

cells. In preférred embodiments, substantially the entire repertoire of
Eimgriddenit prorsidsantigepiides b amigenié Colismanesutisteistally all

the antigenic proteins and peptides in the cytosol or in the membranes

are present in the complexing reaction and form complexes with HSPs

andfér a2 WREP ARRHDON 0P REHAGEIYI ARRIP

o L 105 DL B RN o
coniifiestse atrbES R fxdandarilih enthroteipprepar atiofisarepeppanat) of proteins of the

S e

C L .

ISP SHBBHAR SRt S Hsrotems

complesenid EAVIliomeaie DE Malganiigenit-praie s oh prtpresi@ref proteins of the
.synthesized jn cell lines modified, by the introduction ?f recombinant

antigGperellb R SyiSaRhs P WRREHE Lk A AP JerEOAR 4'Sh CRTEBIS B gRlgeies of HISPs

and iREEPRIBANaIB Ot s RRRrefRINS 6an Heiskiaineg:iiemionererpRekeed by first,
cellular fraction(s), for example, the cytosol of the antigenic cells, or they

gengaiingA Sy ao R doRy ArPReaERTbPAREY SR cel hmpattrcne cells of
inteRRIGRAIG GENSHARYAGCHUGUB W ER,REAY cell lysis, fractionation

of cellular contents, and protein enrichment or isolation can be used. See,

for BxeRrpKs TRPSHORHSIIRAHTHIM EMbIBgSCVSIthe, distagite og auiétRiam proteins and
pept%ﬁc%l; (R0 VLY, frr3id DG p%%ﬂ?i%%&i&%% GHieRlMIcteRolgys:

~Laboratory Manual by Rowland et al., L Brown & Co., June 1994, o
selegihiely semarveomuiate dnieratrcblar efetercer ipethisie Entirats, Yejsériing peptides in,

an.the.technigues used to fracti e a cell -
g ) b -d
the B G L B e G B B v
prot2 A6 diffdrdint mbeidsuskd tsethhethéphetaiond groteirspepadliorthove or retain
refers to a mixture. of proteins obtained from antigenic cells,.a cellula .
o0 B e TS Sl G OIS TS Sl e S o agiie proteins
presgrmaleaiitaolractiotheuetnbmiles mytakolpTdenpintdinsespsr lsopbeparations of

.nhon-cytosolic . . . .
antigenic B{rotez%s and peptides from antigenic cells. In preferred embodiments, substantially the

entire repertoire of antigenic proteins and peptides of the antigenic cells, and substantially all the
antigenic proteins and peptides in the cytosol or in the membranes are present in the complexing

reaction and form complexes with HSPs and/or ai2M.

42.1 PROTEIN PREPARATIONS OF ANTIGENIC CELLS
In one embodiment of the invention, a protein preparation is provided which is derived
from a cancer cell, infected cell, or pathogen. For example, for the treatment of cancer, the

protein preparations are prepared, postoperatively, from tumor cells obtained from a cancer
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proteins (e.g., those from cell walls, cell membranes or organelles), or
both. CeI%gIaF fractions may include but are not limited to cytosolic , 0
Wgc:fpc%@, M&mbrane fractions, and organelle fractions, such aBrutield ;3; B06807

mitochondrial, lysosomal, and endoplasmic reticulum-derived fractions.

patiedNGPIRIRIR AFRBIRHRABCTANG QRIAINRE M DapvesRMbinapEOr proteins of
recombinant cells. The term "antigenic proteins" as used herr%i,rt? also

interashesrpadsais shiiges dpBlypeita AN FHRITRE PSS oM =5 Bsssion
systeRIETRNLIRARE Q{&Pﬁ{@gé}&; The prateimprepacatieon phipineddemethe The proteins
u

antigenic cells or cellular fractions thereof or virus particles can optionally

can bpeplatifitiifvonorsthemasncpholeintedinnsshArsrarmpledis sy gk pyntisenic
technigues known | ' ' Yo EAMRIISS Bhe antigen;

Cells’lé’é@?‘%qo%g BEoA! %é'g%mg%%/éo‘iu;ﬁg%&%@gﬂ 3o gé%}%?g%go}? 95% 97%, 9%, -

cells 99%yattheigiffdnentpiotidinsrafiet peiplitis fresemaiivthel aatiglaniecstsippnd protein

. virus particles.or a fraction of.the antigenic,cells. In ific. ) 2
cnric R T B et R T e Lt RS n Immumology, vol. 2
chapt@iethodlighpreparaiion Ibiat SeikstigclpnerhoveBahogtaicsoh€brined pdicrobiology: A

articular protein(s) from the, other proteins, in.the. anti ic cells. In a
Lol B AL D LF e o T e o W agorporated
hereils APt feagtionatediapaviost il ilbeb aathmay gentaimother used to fractionate the

non-proteinaceous materials of the cells, 18 WO%&OOA'J%Z(?Q%%OO 5.000. 10.000. or
cellupeqgySPeoBroBED 7 i MRUIABIPLEEL Hld Gftodaimeht: te » 000, FUED,

otem

20,005 SRALLIAIS Hstotal protein in a cellular fraction, which has not been
subjected to further fractionation or purification, and may contain other

NOA-pRotS; RErRB B MHIESr BKD SIS R IR VB BRIt I E BRIt g oDtained
ﬁ-ompsfz%%?m%rg&?{a&'Qallﬁyﬁiali%hnff’ﬁw BIERASRUOR Op MiT@kpanticiesotBins can be

specific embodiments, the protein preparation comprises total cellular ,
obtaipestéinmatatliojao ot protemsaoforalordm BREE s ems § Pratefde gpon-cytosolic

antigenic,cell(s), 1n vayigus.e | NG RIQIGINIRERATBUAN Cellular fractions
pmteégsn?ﬁi’?s‘és%'%é’é? ﬁf?,f?c%ﬁfo%%?g’géﬁl ?1’%%%, 2 0560 or 20,000
may difarénbprateins:. inptedabityobdiffefentantgenivproteiieciamspradansielle

a protein preparation of antigenic cells. Moregv; 084006, -derived
fractipigeficp s idn I?Hg)y%g %cﬁ%?gc?esgst%mﬁ §t%]f‘_')d?)ggl érﬁlé%%?;iglestion prﬁi:grxf ©
fractierh Vithe sampleingdaibiSRandreahinkidinativelyrthenprotemsinanenbinant cells.

rie P BIERTSLen 4 1l UHeeed 3. eh O, PGPS HSESBD AR
anti FAHOBEHE €8]l iy s Pprtigiesin e ysipg ek antighairotein preparation obtained from
the antigenic cells or cellular fractions thereof or virus particles can optionaily be purified from
other non-proteinaceous materials to various degrees by techniques known in the art. The protein
preparation may comprise at least 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% 97%,
98%. 99% of the different proteins and peptides present in the antigenic cells or virus particles or
a fraction of the antigenic cells.

In a specific embodiment, the protein preparations have not been subj ected to any method
of preparation that selectively removes or retains one or more particular protein(s) from the other
proteins in the antigenic cells.

In a specific embodiment, the protein preparation is the total cell lysate which 1s not

fractionated and/or purified, and may contain other non-proteinaceous materials of the cells.
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cells or disruption of cell walls, cell membranes, or viral particle structure
can be performed using standard protocols known in'‘the art. In various
SVibBiIEFs; the antigenic cells can be lysed, for example, by CT/US2003/006807
mechanical shearing, sonication, freezing and thawing, adjusting the
osmplarsi Rk ﬁ?ﬁ%ﬂ@oﬁ%&ﬂ?ﬁi@%ﬁ%ﬁ%ﬁ L3 SOMBIDAION Of i in cellular
techniques. In less preferred embodiments, thg antigenic cells can lge

fraqligme w ehBnsiald csn chscts srdarisn Gractthaticells areifysent aad may contain

otheesabIe faJamayecelylar depris. paterials that are non- proteinaceous

or materials that do not contain cytosolic, and/or membrane-derived

protBiist (inethelisypediniastiththpraiemprepesinforganetedpRemaval mhparation of
Virg%gﬁé&ggjponents can be accomplished by techniques such as low

speed centrifugation or filtration. After removing cellular debris and intact

celldpahigispebddiertify datiposiamaaataei sseship 5ep asalecBR lar protein, total
. (g%tﬁgolligt rotein% EVEiCh aée_ in the S%pernatant, and the
Y S A e A AR PR PR R R PTebHBs R ER SRS Btandard
prodewm@@mmghhekapw? ﬂiﬂdﬁﬁl@fi@%ﬂ%ﬁs ﬁf%ﬁ&%méhdﬁﬁﬁi%,oidf‘ﬁoo, 500,

e ne-derived proteins from the pellet. Standard techniques _
10%%@5 O@M i#%ﬂ@oa‘?tf&{ﬁﬂéé’ Slsto-@aPaadia af frEtams srsieevicaproteins are
prefeatticlesrdRaserepRAmIAT MeLiarsat ONfle R It HIRARNG AR cin

overall size, density, and/or charge of the molecules that are presentin

PrERARRUOR GEMO TSIt IR\ e R B MrofsasedigasiinioaritHesa séparatanexing to HSPs
or dPAMWRIRINMOIBERE BGTEAHSAAR3/00880 hrathods Ho mtsagﬁl%a% a step of

designed to selectively remove or retain any one or more particular

PTOYSHS R e HBRTEtREL Protemeompleine diTHsdimeis, the proteins from
the aRtigaRIG GRISHANE2RER %?'bﬁ&g&ﬁ‘éaégﬂ%gy vﬁ@géépggt?cﬁ%;ﬂé%g%%g of antigenic

biochemical and/or biophysical properties, such as size, densi
cellgefgharimsiatiohcol ceiibiactiormnthemssf Manyateeriitussikhoweaintbeerformed
wsird EGARLE ?éjc&(i’ Q&gagm¥ paration. Selected fractions of the .
l%:oteins/p ptides %hat compﬁlgee% 'Iggs‘ta% ug(?nﬁ%’gdl 6 %',S’ Eﬁd’&}@%ﬁ?ems can be
lysed0fo0e; anpie, bo0rdifters ntiplotaing oratas thom frdseint leasha@%gSafiasting the
%,.65%. 70%, 75%, 80%,. 85%, 90%, 95% 97%, 98%, 99% of the
osmg%ﬁﬁfﬁ%(i% el%%uﬁlrae%efﬁ ullrllatlﬁ‘g tg%ﬁégémgrc%ﬁcgrg?lga&% i @pes. In less preferred
embindreaiipthdrugipaniictediscan be lysatitp foemican) RIRXES: @t SRQr a2M.
nic cells can be prepared by

Accordingly, the proteins fram.the antige
mec%z%%es%%/ae 35 grg'fginglbgc‘i{ﬁég ?%TP@?@? ERAPGE debnisiap o tigt are non-
proteitarehinaiiamibestoh:Ad HAeaRetFRIGSEY AN TBMAYER BafRIAKHIBY proteins
e or more specific protein(s) from other proteins that are present in the

(inc RTCTEHIR W Teresnanes o e raREBORH BLEIRTARBNIGBE can be
accdiipliBgsdStRREHRMAKIDE; usRAiRMAKEA REAIRIA PreRRLBHAN A frer removing

cellular debris and intact cells, a high speed centrifugation step can be used to separate the
cytosolic proteins which are in the supernatant, and the membrane-derived proteins which are
collected in the pellet. Standard procedures commonly known in the art allows the further
1solation of the membrane-derived proteins from the pellet. Standard techniques commonfy
known in the art can be used to extract viral proteins from viral particles. These separation
methods act on the basis of the general and overall size, density, and/or charge of the molecules

« that are present in the antigenic cell, in the cytosol or in the membranes. These separation
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comprising cytosolic proteins is as follows: Cells, which may be tumor

ived from a biopsy of the patient or tumor cells cultivated in vitro,
gfgc?a@?r{{%?%gd with a pathogenic agent, are suspended in 3 vaiGHEsgpa006807

1X Lysis buffer comprising 30mM sodium bicarbonate pH 7.5, ImM
mepRASHo iRt ARERehdeE Sor D Ailastis hidither theetain any one or more particular

o fopicallymswnlien,cells are homogenized in a dounce homogenizer
P unﬁ§>95% cells are lysed. As an alternative to shearing, cells can be

sonigatedowrclobodintimtso g% wellsinsdilynat amdetermiaiisl diy be optionally separated

' ' ination..\When sonication is used, cells are syspended ,
o B R o R A g Py, chace, ellalar
locggomprises limibRNISF e fofagasitatiors T hisatals seotifugeddatio perform the

1,000 x g for, 10 minutes to remove.intact cells, nuclei and other cellular
SPYEbRe: ?ﬁfc@f‘?‘? ARG Oﬁré&ta%ﬂt%weawﬁ?g@a%m Adapbelx Pidpo, 500,

rs. e resu tlng Sup
1,0@hanaine hoo, an theosupereatanbiasoveiad: Jig,tR0800:X1%0%, 55%, 60%, 65%,

t e dialyzed for 36 hours at 4C (three times, 100 times
70%m%%g%@gagﬁ%yngg?gﬁ%s?%s%?/bt%%% itk Bemet i siovies in the
antigehiblecytesalignimpieiss af the resentiny Honedf Eﬁcﬁéﬁ%ﬁ’tWF&éngmplexes to

material in the preparation may be removed by filtration or low-spee

HSLarfttbatisrose shoboomirms sondr @S@OB‘/@@@B@@ rrpesrrilapymethods that
sep@ﬂkﬁﬁbig&m@%}m%ﬁ? @ﬁéb @ﬁé{?ﬁg{ 9&1&1@&%&9&%&% Qé%ﬁ?lﬂa@ r(%p &{earté(?f‘ and that do

comprising membrane-deriv roteins is as follows: S, which may bg
not fHHFEANECERITGH TrbHR AWicsycs iivecpatiertcarratands) detis cultivatedtins that are

VILEQy O €. %é}{ﬁqgg ithaRath ' Nt are suspended in 3
plwsvglu]!r%es f‘}"? Lysis Bl#fgir'l C(o)?,r;%r‘?s%%ll{g(sﬁrg&]so%rﬁﬁe%|carbonate pH 7.5,
ImRPVSPlmcUraee Smitegonethminbtesmapt¢hsedthemake a protein preparation

icall ell homogenized in a dounce homogenizer
Cm%%ﬁ%%%?%ﬁ?@%&e%@&% .Sa,&{gigrv &lternative to shearing, cells can be
sonicated Cetiscehishtihay999tuels aiis atceasidetermingg bythe patient or
d, cells are suspended

migroscopic examinatian. When so 'ca%on IS use

o o L5 0 R LR HATE BLBI i EaIHL (SB &P ARE o,

comppseded ¥ RBMMEs befatel Senicalinn cEheHEate miNe Brantifligsdonate

at;%%g?oﬁgo X ?é/ﬁg minutes to collect thg cell membranes.

ePtbrze Ah %rd{&?}%ﬂ%%%ﬁéﬁd&e@%m&w@l fhien the
hypotonically-swollen cells are homogenized in a dounce homogenizer until >95%
cells are lysed. As an alternative to shearing, cells can be sonicated, on ice, until
>99% cells are lysed as determined by microscopic examination. When sonication
s used, cells are suspended in a buffer such as phosphate buffered saline (PBS}
which may comprises 1 mM PMSF, before sonication.

The lysate is centrifuged at 1,000 x g for 10 minutes to remove intact cells,
nuclel and other cellular debris. The resulting supernatant is recentrifuged at about
100,000 x ¢ for about one hour, and the supernatant recovered. The 100,000 x g
supematant may be dialyzed for 36 hours at 4°C (three times, 100 times volumes
cach time) against PBS or other suitable buffer, to provide the soluble cytosolic
proteins of the present invention. If necessary, insoluble material in the preparation

may be removed by filtration or low-speed centrifugation.
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bilayer and isolated from the 100,000g pellet (where the

membrane-derived proteins are located) by resuspending the pelletin 5
wohimes@&EBS containing 1% sodium deoxycholate (without GaZianehsoocso?
Mg2’) and incubated on ice for 1 h. The resulting suspension is

centrifuged for 30 min at 20,000g and the resulting supernatant harvested )
and dh&/7 U8 4G a PRl EPA LR RO O BB WA SRt E S04 a iFRAGE S R cParation

comRRVEA bR HRlRrgRAtEhe esutingdigiysale is centrifuged for 90 min at
00,060g and the supernatant purified further. Then calcium and

magnesiuRciie BbirhdaaeBad e Sre dratsAT Bogve ipRitehtsrplitahe
of 2mivh: KonecaRsAmkaInS oDl Malerialin the NI RasaieR-MaY A%, are

removed by filtration or low-speed centrifugation. In a specific _
embesiinidat 1hd pelpniatioh of dy@isdivianepsrnrisimd pandvbiegfise bicarbonate

pr Otﬁip%.sotf%%mwwem&%@acoﬁ% B ?Iggm%s%@l H3P ora2M
dlrepctywi’thout protease treatment or any further extraction or selection
probgssesiiddtyraatiliely cthe proteme panzd isubjevted topreease until >95%
treatment prior to complexing..4.2.2 PEPTIDES,FROM ANT IC . .
Co T Rl SRRt bes Sl Sk KAl AOEAES b feo, wai
proteing;akitined o 1adtigeninot by asnrbscopticnallyieigestétiten sonication

t ti i tides, | bodi t 04/07563
SenS i RoRes 1 She Lol 2110 A004 St

proteinehase: psechiniibe IdigRE RS 1) wsfotbesnemmiadiment, the cytosolic
and membrane-derived proteins are comgebgﬁggm th dl%;estlon reactloﬁ'uecttothe

generate ahtigBRites piicfeeeHTSpars Al d dirhdRts- AHETBESTR °

prepgriatiopsthatsancisiss s e reinasadigesteniipmabtibeethe lipid
subjected to any method(s) of ]rpreparation that selectively remove or

retdii o1 Bidrolalprh R o ERtHISy Rl (ehatn droomstahiS -t ved
antigenic cells 106108 GRSl NIRM PSSR e NligeNis PBIS containing

Various proteases or proteolytic enzymes can be used in the invention to

prodéeeciom depraediolpirdFariash AP RAR bend EpaindBnies for 1 b.
pe H@?&é{h{@%ﬁ@@ﬂ&@ﬁ ANtgRNiG RERLIVES RS CTYNRLG AIgRSIMSINg

can be perfo ther individually or in suitable combinations with any o
of tveperottalylierepstytesitiad wredweiinsiomvernl tlangesrd B Rd vbthoHdea

limite sin, Staphylococcal pepti S
e el A S
papaiin. AryRE00izahightysspevifizstpimdiphbiemase thet c@auasa@d the

A afosi i aee Bif QLA 2 R5,2HARER: BVE MM SoTURR AR B

If necessary, insoluble material in the preparation may be removed by filtration or

low-speed centrifugation.

In a specific embodiment, the population of cytosolic and/or membrane-derived proteins
obtained from antigenic cells can be complexed to HSP or «2M directly without protease
treatment or any further extraction or selection processes. Alternatively, the proteins can be

subjected to protease treatment prior to complexing.
4.2.2 PEPTIDES FROM ANTIGENIC CELLS

According to the invention, the cytosolic and membrane-derived proteins obtained from

antigenic cells can be optionally digested to generate antigenic peptides. In one embodiment,
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cleavage sites, it is expected to leave many MHC-binding epitopes intact.
Staphylococcal peptidase |, a serine proteinase, has specificity for

PG Bt glutamic and aspartic acid residues. A digestiontGHUB#03/006807
carried out with a single protease or a mixture of proteases. The

cithePIRISARES AE BIaiROiGH ERRVIRES MSFRRISRRURatgshune areanshitidnsinother

suitable for the particular enzyme. Preferably, the enzyme is purified. =~
embodonesihApmariorieeiodsn stbnas-drareh ROt (TERRE A Higetion reaction

to geggra%sgg\if%ngg%%@ggg @t‘?BP&%&@II@&Q&Qﬂ@lﬁ@%@f&&ﬁ&)%ﬁ%@ﬂm are used
ea a

can Iquoted thto a plurality of reactions each usin ifferent _
in theprytewsg drgestorrbsutting peptisdsastay @m’mshmfg%@(i’géﬁ [BEFRagEgeRgsclectively
remolilrséedrl .%e ?ﬁ/ cpr?et br%?o% %%?@&1%9 é? oqéﬂllfé?ﬁ{oq% téﬁl%lﬁgg&;@ﬂé {9 {ﬂ@antigenic cells, or
ernizymatic reactions. These reactions results in the generation of a diverse
the canddliferanhbeiel @aptidesdarieactisprotein that is present in the protein

preparation. The productjon of different peptide sets allow -2 gre .

oL RENG PGB SR AU D SPTEE RoE ST R O g e fom
protcéifl PRpHReciesPansetoctbe lantigensativther| preidifeprapehatiomwisratheynic

are complexed to HSP or a2M. |n a pr_eferra\%_elmboﬁm%nt,lfhe 1£0§§11P ble
peptighsn ok BAGRATTHE G ESTRAR BhqUREHORRE DI S SRS PASL OAS And

combiyR:ifierent iSOG RNEYINES A Mse thta produtieciwadifférenttdatduding, but
of peptides of the proteins present in the protein preparation. DG\P ndjn i
not Toie prBYBRIE, SHEJHRE 5 PERLHHF CORIRGREY it SRS Y Ble a omyPsin

pepsfﬁ?é’a'fﬁa}gf-ﬂ & HERRACKANSI R Piederipa £ MBRAIMRAhEYRSIfaNd serine proteinase
Staphylococcal peptidase | are used separately to digest the protei ¢
that geayrarenity 2 W OBEAID TS5 86 BETI RS 56 3/00% gé% ‘i‘h%?m%?ﬁg’ number ©

cleaRERgHedmhpdimentidhe ReateoiMicenzymesisadrindheintentioncal peptidase [, a
~exhibit similar activities as the proteolytic activities that are f.(aunddin th% digestion can
sering RS RLEEBRA 2T PR PRGSO e aeT 885 RLIBIE fol theBktialysosoma, &
be cRPLACRIBNIE semadalienet eyto salicuandipicleasdsroibingrodieds areroteolytic
mis-folded or damaged in a cell. The proteasome can de%ade rotei

enzyeRsth RS R 0D RO S e B AR RIS G eieha B BRI jo Preferably, the

enzy NSIRCHMPRIDIIEY ComBaX RIassh dMHGH--RiIBHAS LABASI@BR £aRe, can also be
generate longer peptide precursors which could potentially unde

usedffiorgmmintmerppisen e nripe @é@p&;@\}i%teﬁ%@%@dcwéﬁg&@ted into a
pluregffl%igflx%%&{ ?%%@g%%ﬁr INGRIIGATOMEIS0A The Cary bR HesidRtionally be

asic, acidic, an ophobic amino acids. Three known proteolytic
pooledzygetiin futivitiedtthvay axe pramsasinite peowpkaieindigest the proteins in the

chymotrypsin-like.activity, fypsin:| Ct\é' I?é}gt fadi and different set of
enzyﬁ%%%ﬁjﬂggél%@g%sylﬁ%fi%g%béﬁgﬁgfggga%i\%tygfuebé?gr?d Tampe, 1999,
pept{dgsrfd®pichimmeinahat is 21208:208 s euhpeapayaties. avimgodueron of different

peni S HeHE? SRR ASeRRI O PHAR P are capabte of
inducing an immune response to the antigens in the protein preparation when they are complexed
to HSP or a2M. In a preferred embodiment, the protein preparation to be digested is aliquoted
into two separate reactions and two different proteolytic enzymes are used to produce two
different sets of peptides of the proteins present in the protein preparation. Depending on the
proteins, enzymes and reaction conditions, undigested proteins may remain in the reactions. In a
preferred embodiment, trypsin and Staphylococcal peptidase 1 are used separately to digest the

protein preparation.



preparation. Ina preferred embodiment, trypsin, chymetrypsin, and/or
peptidylglutamylpeptide- hydrolase are used. The resulting peptide
Wgexiiensssomprise antigenic peptides, non-antigenic peptide@nds2603/006507
single amino acid residues. The reactions may also comprise undigested
or incompletely digested antigenic proteins. The proteol tig en me%/téct. Chibit
di HPIREHRAETIBR S Mot SralP rBuBr AR ge ReTate peptides '™ <o
simithaddalindthio @dasirahieicangsietiendths BaPgiereebambatimens proteasome is

the peptides generated are from about 7 to about 20 amino aci%gegsi ues. .

e protems

respiiodl afigoRieHapieesRh el prlgen tertiationIR GYRIRRS 8
whicHass Hhdallwithin thisfangs: Anvarieys spkadiments, dberReppaiion ebmpletely to

peptides comprises peptides having a. size range of 6 to 21, 8to 19, 10
yieldsiggleamineagds, @ngererate ontmakmaiprirsigpoupatiliby esopiefhass L IMHC D-
inafdiasidues, dn.pr hodineats b ARIER PERIdeR RAYRIK undergo

blndgl,%?pﬁép%%g é%f%%éﬁ@f%é ?frgsﬂf:l%%}& 1%) or 20 amino acid re%s§i)dues. gyoun e
furtheditenthe greytessioriof prdteimdidestidnxi (Boeteemitinecanlpeyage preferences of

erformed.where small ali a.protein digest t of the; ds.
e S U P O O U Sl i
Threlticingrpolyacoiiaimicde geidlectivjiivo rbsaisa rickeatPABEPf ohiglome are

performance liquid chromatography ("HPLC" ). .or mass s € . .
o B OB R G TG AP 4 R L A o fing activity
(UeBdbing Suaipa, B8 eaeHoBpn. detenmination. cAa-deinade sslipentiencs having such

_ peptide fragments of a particular size range will be. generated at .
st R R R OB ECRLBPE OORLP U A SBIL OF Fe GoBh IRt
prepaAlioe 33 XM RORA/0ADE36nRR THYS20 3 (R68Fsimanitutateshihdiidamylpeptide-

the amount of protein in the reaction, the temperature, the duration of
hydrplagpatforscthe presence of cofactors, etc. Once the proper conditions are

estahlisped:ar he Generalianf Rapide FraReRisgh@cpartieuai far peptides, and
range from a type of antigenic cell, the enzymatic reaction conditions ca,

singlseartinpliesitbtr sl et BT igER O Beia SO WIS Eﬁ%%%%f‘é&??ﬁ%’gﬁe}y digested
anti %Jﬁ?é&%gem@t e ?ﬂ)z%mﬁtii&e j9esinisdermlinaiad defrieitiereplide®red in order

re complexed to I-ISPs or a2M. In one embodiment of the invention, .

to génhibicqreptidessbaidell vorriermisalin] arres piianeegdatore R papodiment, the

inhibitors tha R {DEONESRRAGHIE  RUBALE RRIIISELARS peptides that
pept@ﬁﬁ?%%s%tf%?%?&a%tﬁagt?ﬁﬂﬁ%%%ﬁﬁa%%%gs%gﬁg , dependingS on which pephces T
are [ERgyeisiark wdsdintiEorbtsih digebtiod] faHibitdis thisrnsicpriteageys

are well known in.the art. Alternatively, another : inati g
e A SR ) P iy SRR, SR ARRGRD 0 21,8 0
19, T0a6tHN oF hidemar & floty by, ARALHIAG,(PE, SAz¥ihd biatidicenina sulidesidues. In

orefonay e oS A R A matea MR ve 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
performed where small aliquots of a protein digestion are taken out of the reaction and monitored
for the progression of digestion through either tricine-polyacrylamide gel electrophoresis
(“tricine-PAGE”), high performance liguid chromatography ("HPLC”), or mass spectrometry, or
any other method known in the ari to determine the size of peptides. Using such a test reaction, a
determination can be made as to when peptide fragments of a particular size range will be

generated at a particular enzymatic concentration. Other variables of the reaction that can be

23



can easily be removed from the reaction by well known methods such as
ntrifugation or filtration. The protein preparation is allowed tg contact or
‘%;%V\%ﬁgé/r%%tggt%e solid phase for a period of time. Such immobiIlgz(ggutsmm{mwﬂ
enzymes can be purchased commercially or can be produced by
marppobéciliragide immobilizing pridymes tatearaiog thaowndratine.dhic Autdten of
ine u?)ggoof E’ﬂ% dri %%tcigr(l) {‘Sé‘fti%@gtgﬁ; peptides can optionally be separated
fom Tow rholecutar Weléﬁt materials, such as dipeptides, or single amino
acidresiduesoircthepieparatiorstFdrsbxatfpl e dherpeptidesicaptbi fragments of a

rtisol{atedb cen ifu attigp thtrough a.me t)t%ane,rsuch as thc% Cent#f)ge%& b
PISHb AT, T %@5@& Can DL sEPSrsied" By tHEGEHSEIBIBLREMIERPs can be
dupHeglédridoiepbysical iprapefigsidyclhach 92€ behaigedoncrpRifatidiat the enzymatic
thereof. Any techniqtuesE nown.in the art can be used to perform the
Qj'

digesHpR A domTEatH RG M LG RERY S tes P prearatidn EbhpAE g ar Rqag embodiment
of 1RO E0 SOl @R 200 LR PR, 120:A0Q1:R0,800,91: 100 Saesdifferentymatic

eptides. In another embodiment of the invention, peptides that are

inhigﬁ%d@ﬁkﬁ%l?%?é%@ﬁ% Hhe dntigeiame weldeah Wargseat HeditRedivon s bestatin,
amaSIHE! RGNS 8 IBCmRinAToRMIR IS PERHAES 1ISRREBIRABYINLhe protein digestion.

proteolytic digestion of the cytosolic and membrane-derived proteins.
Inhipégrs des mpgtapscestscge nsldprasarbimaahtidésio dete inangdecr method of
ternRfiRk ﬁnﬂéﬁ& %t?@@@é%&‘f‘;%%%}&oh?& ’ioc;fl\(ﬂéglﬁl)‘?}ﬁé KARAAL reaction. This
molecules. Accordingto the invéntion, such peptides that are isolated
can Hirdotly fronrttechngdhe prepactbdehofaritgeritic el sanish complexed aonaterial that
can HRESEGE 28, RAMO 2004075030 PET2003/006807. 10, SBREIIEun o
emb Iments, either the cytosolic Or the membrane-derive proteins are
filtrased Thdhpeosalatiopaprocessallvandthenspadific Bovedimetite Hudid phase for a period
Ii%and embrane-derived grotei sar combin_edliln the isqt;ationd b
SO ITPreretYEd SHAOaEnts” e pRStenT  preparations tHat ard T e >
prodé¢sactinfihénisadaiiornese natbaan subjetiteddaamny thweirod(s) of
preparation that selectively remove or retain one or more particular

proteint§) RO hE SHsH BRSO the PERtgen iR aRUBAPEFEsHISH from low
molRembranes afae antigenisscalispline antigesis neplidas aresimRiatRthe preparation.
directlgérom a protein preparation of the cell without isolating complexes

For gramnliethe Nspdaesahs i3gieted i SrisrHRIGBEMBA IRy BEHpI8ych as the

CentNPHG) Inaipeidies firsheRreieiabbin e DrRteiB A S RRERIQN GAMHASRSnical and/or
~ comprise at least 20, 50, 100, 500, 1,000, 5,000, 10,008, or 20,000 ) )
biopdifasahpisiseias sidhas sempHIEatIeaerbonslisnsiheros, e5un terbmaques known in
the 4P (ggn%%%sﬁ‘ﬁ%’ﬁ@?&%} %O/soegzg‘ﬁo?%um Hf g?%ﬁgt'g@fﬁ%ﬂ{ %tz%'ﬁﬁation comprising
present in the antigenic cellsor a cellular fraction thereof, or vifus
at lepsirfigled)0, 500, 1,000, 5,000, 10,000, 20,000, 50,000, or 100,000 different peptides.

.cyto
ofti %.C

In another embodiment of the invention, peptides that are endogenously present in
antigenic cells can be used in the mvention either alone or in combination with the peptides
generated by the proteolytic digestion of the cytosolic and membrane-derived proteins. Peptides
that are endogenously present in antigenic cells inchude peptides that are complexed in vivo to
HSP and/or MHC class I and Il molecules. According to the invention, such peptides that are
1solated directly from a protein preparation of antigenic cells can be complexed to HSPs and/or

o 2M.



In various embodiments, the method comprise treating.the protein

preparation to ATP, guanidium hydrochloride, and/or exposing the protein
preparatiorets acidic conditions such that antigenic peptides that-anes2003/006807
associated with proteins such as HSPs, a2M, and MHC class | and |l

molecules in the protein preparation can he eluted. Preferably, th .
g&ﬁ‘h = e&vggl\arotems are used

isOBTBAHHG AL dBREN D E RN HaPRING TSP EBRIpRS

in thEQBPIBYED M-I sOMRIENRRTRE EMeHBERERHN: R Hercphamiembrane-derived
treatment with ATP, guanidium hydrochloride, or acidic conditions. Many

protejifeRerOARIIBCSaIR B (RMIIRGIRAR IR PG rFreertBo IR0 e ein
prepAGiHoMeiDOgS AR KA R hs Ak iRdbe isalatligrabrept %g@ﬂ&(s) of preparation

HSP-peptide complexes, such as Menoret et al., 1999, Biochem. o
that BiigphyslyRESOTLAIRIRL 262 (B) BLB: BaikiAN sTpicoHF0 aesy the Athepyroteins in the
Jeference in its. enti ciheds &nomndn, the AL 346D ap3krenic peptid
anti gé%%%%% Efﬁ J[V%/Iﬁaar tgaggﬁﬁ%ﬁﬁgi(l%o,6Meth?eEnzymoI. '182:2%16-%%8)8?0r e.S are_
isolatigstictatindrproteindggrpratest sancilds ba usition salidudaoidexes of antigenic

isolatio ce omprises.exposing.a.protein ' i i
v S R RO S e Sl . s,
the dreaiingrappraten cprepisationnpian tig braid eelstyitharifiorofoetié.aeid 10,000, or

FA).at a concentration in the range of Q.05%.19,1% 7, he. i o 0
200DV SOTNPHE L GO 1 SO Arebaralioame G ieanas 5 85%.
902055 % TRA. IR, smstqirefeniet embadishenpresaioirithpeepgeatiorelis finss cellular

expaosed to ATP, follov]#fd by sonication in 0.1% TFA. Various protease
fractioniare T 4R HE ' S&H H%he invention prior to cell lysis and the isolation

progessis.pLavestialiasuse sleavageebaeluastippotieipibainpayparation to ATP,
generate peptides that are not e_ndogéenous_ly associated with HSPs

o5 e BRSSPSR B HTBEU EER A ISP such ha

anti Wéﬁ%ﬁf&%&@ hikitQLs GaR PRuSBeb BRSSP oRYMIUAAAEHC class T and II
PMSF) 2 mM, ethylenediaminetetreacedic acid (EDTA) 1 mM, ethylene

molgfytasibistr-prripiBatnaetRn NP re b REEIRD Heiti ¢ Ay HiRgesegoes not
i i ui ANtPRIM 2% BgELB et O Rotel
Comﬁ%g/%nﬁ,ﬁ%@nﬁc%%%%%ﬁiﬁz%? %%ﬁj\}%{/mf Leupeptigﬂégél t%/ml, .&_0 o
prepmmﬂﬁerlcgghﬁm%fambé\z@ A@mdm Wbl@ﬂdq,_ GTtR'f:i}liW_ ganditions. Many
diffe?gzg%“neigsfégn Bi%%ﬁ”ﬂl%ﬁ{d%%%% Gop 1img@?o? ?xliﬁuu}]t))ag—egﬁ Q&HP'%@thods are known
resulting from the protein préparation comprise antigenic peptides and

in theant dotiterimpéptidepeftaivaliom iSizesptahgingiieneatsislsts Mewget ef al., 1999,

. 10,11,12 15, 20,25, 30,4 0, aming,acid residues, .-
BiodpiHe Rt ) R BT il rrence in s
entift§. Protiogdkiberpiapheativapiios thosodopteitiod a8 orhEMtEp(1990, Meth.

e I R e

reve{$R1BeaRe, 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) at a concentration in the range of
0.05% to 1% TFA. The treatment preferably comprises sonicating the protein preparation in the
presence of 0.1% TFA. In a most preferred embodiment, a protein preparation is first exposed to
ATP, followed by sonication in 0.1% TFA. Various protease inhibitors can be used in the
invention prior to cell lysis and the isolation process to prevent or reduce cleavage of cellular

protein that may generate peptides that are not endogenously associated with HSPs or or «2M.

25



chromatography, e.g., fractionation in a BioCad20 microanalytiocal HPLC
ros RH2 column (Perseptive Biosystems, Cambridge, MA),

ggﬁl ﬁ?ﬁé@?f(gv?\?ith 0.1 % TFA in water and elution by acetonitrild. ¢ T/UB2003/006807

Accordingly, antigenic peptides that are endogenously present in antigenic

For Sélisand: thatatedsolatest divetllyibia ajproteingargparafiontopinb@nyl fluoride

complexed to HSPs and/or a2M._Alternatively,.a mixed population of . )
MR de e BRARH BEERE HA e LR LG prBaRPe SR hseminocthy
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molecular weight of the HSPs'in kilodaltons. In addition to the major HSP
in andigntisscells endpphiisiei diret ciarmeb iR is BRS MBIt Y RAB IS, cn be
Comb%g{ré &d[%rﬁgﬁg asxgt.aagther heat shock protein useful for eliciting an

fmmune response when complexed to antigenic molecules (Basu and

Srivastava, 1999, J. Exp. Med. 189:797-202). Other stress proteins that

can he used | i (e]o NI ! r t limited to grp78 (or BiP),

pro?e'n dls%%%%%ﬁggs%fﬁ 3 ,Si-%%g?f%nd grpl70 (Lin et al., 1993,
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isolating and preparing HSPs and 0:2M for use in the inventiorn.

Heat shock proteins, which are also referred to interchangeably herein as stress proteins,
useful in the practice of the instant invention can be selected from among any cellular protein that
satisfies the following criteria. It is a protein whose intracellular concentration increases when a
cell is exposed to a stressful stimuli, it is capable of binding other proteins or peptides, it 1s
capable of releasing the bound proteins or peptides in the presence of adenosine triphosphate
(ATP) or under acidic conditions; and it is a protein showing at least 35% homology with any

cellular protein having the above properties.
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stimuli including, but not limited to, nutrient deprivation, metabolic

disruption, oxygen radicals, hypoxia and infection with intracellular
peEthtigefizs(®ee Welch, May 1993, Scientific American 56-64; XauOgpe03/006807
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limALHSEHPY PIOFENS) IneXistenserhtle fXHBRE BMKHRe HERAM oM B (Lineral,

coli has about 50% amino acid sequence identity with HSP70 protéins

19% oMadxBarlatcs!(BaHANEN 1 60t 1084, S5 Natl. Iendn goi | 61:454852) Many
me{ﬂﬁ&s%?@@9@%&%@&4ﬂ$%ﬁ§%ﬁ%¥g %H@Pélﬁﬁéyel .ilBﬁ%c/)e%Foﬂge to other stressful
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stingpgnehaBes,; Bitdat, luoged MUNTeknBishrd207Q-a288)0lin 2PrwpOon, oxygen radicals,

2004/075 PCTNS2003 07 ition, it h en dis red that y
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han 35% jno,acid identity, but whase expression lgeyels are nat altered . i
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teins, analogs, and variants thereof having at least 35% to 55%, . .
S SRR B9 1 PRBT L OTTBTALI ¥ 1 W9 B By ofth instant
invégaatity with members of the three families whose expression levels in a
cell are enhanced in response to a stressful stimulus. In an embodiment

wherBf oL BES SRR tHIatsd e VeRT s d Siehtile EBTseelis. Relsthgy occur at low

o @RS R TR Eelis e plabLRYtlicalian PRRCRIMINS, SHERBRLY inducible
described in Sections 4.3.1- 4.3.3 below can be empIOé%d to purify

mappgEipe e Eomprels sietrtdbinmé Rareas P et B B S rapastah chie most
actiSBRQYEARMS EIRRRERUAE RO GRS LIPS ESERERRf A LF, 908898 ey, Biol

101:1198-1211). In contrast, HSP90 and HSP60 proteins are abundant at normal temperat‘ures il
most, but not all, mannmnalian celis and are further induced by heat (Lai, et al., 1984, Mol. Cell.
Biol. 4:2802-10; van Bergen en Henegouwen, ef al., 1987, Genes Dev. 1:525-31).

Heat shock proteins are among the most highly conserved proteins in existence. For
example, DnaK, the HSP70 from E. coli has about 50% amino acid sequence identity with
HSP70 proteins from excorates (Bardwell, et al., 1984, Proc. Natl. Acad. Sci. 8§1:848-852). The
HSP60 and HSP90 families also show similarly high levels of intrafamilies conservation (Hickey,
et al., 1989, Mol. Cell. Biol. 9:2615-2626; Jindal, 1989, Mol. Cell. Biol. 9:2279-2283). In
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acidic conditions, for subsequent in vitro complexing to a population of
tides. See Peng, et al., 1997, J. Immunol. Method
%9@1 ?Lpﬁeﬁp?) and Srivastava, 1993, EMBO J. 12:3143- 3151, RS2 06807
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1/8:1391-1396. A procedure that may be used, presented by way

t0 7 §n S P BEHRIGTHRIATOH? 1S Se L ABBPHEIOIATRIR) Wﬂ%um@PE@i%Oéﬁée three families

whoSHERERAGHINR MRS Pk kSIS AUHCESRRSISHNG Qf30mIMtisQgiuM
bicarbonate pH 7.5, 1ImM PMSF. Then, the pellet is sonicated, on ice, until
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b d I lar. deh h
L

amdambﬂammmy,xéﬁ m‘ﬂse@mﬁ:ﬁephar@splemgboeaenbwlmphqs’mmz@@peptzdes See
636 PCT 03/0 uffered,saline (PB n

Peng e nd DAL AR Sl brd R By AR 0 . 123143-
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prior to mixin on A Sephar s The super nt is, th lo
ol RE B SAPNDRL TP A B TEA A e FSkLF ] st vy nfcted
celld0aRinshis haarostrc-ans fiakzeshier dbkeuis (e tines ihabmalumesukaryote cell
each time) against 10mM Tris-Acetate pH 7.5, 0.1 rum EDTA, IOniM

linegEsr e SETPRGHARR SRR ¥ ROE SRIIOE SPut I BBFHom
(Sorvall SS34 rotor) for 20 minutes. Then the resulting supernatant is
harvested and applied to a Mono Q FPLC column equilibrated in 20mM
Tris-AcetadS gH ?BEMM GP.{PI WFA%EI%MF HSP70-PEPTIDE
2-mercaptoethanaQR¥Ha ‘
NaCl gradient and then eIuted fi- actlons fractlonated by sodlum dodecyl

ulﬂw@aﬁmﬂé%%@@@dphmqm@m@ﬁmd previously, see, for
exameeb éﬁ)%%eq by IE@W '}Oglonlﬁl@é"swg%b?ppi@g”%%l%@gﬁlﬁ'%%ﬁ may be used,

presented by way of example but not limitation, is described below.

Initially, tumor cells are suspended in 3 volumes of 1X Lysis buffer consisting of 30mM
sodium bicarbonate pH 7.5, 1mM PMSF. Then, the pellet is sonicated, on ice, until >99% cells
are lysed as determined by microscopic examination. As an alternative to sonication, the cells
may be lysed by mechanical shearing by homogenizing the cells in 2 Dounce homogenizer until
>95% cells are lysed.

Then the lysate is centrifuged at 1,000¢ for 10 minutes to remove unbroken cells, nuclei
and other cellular debris. The resulting supernatant is recentrifuged at 100,000g for 90 minutes,

the supemnatant harvested and then mixed with Con A Sepharose equilibrated with phosphate
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(such as from clone N27F3-4, from StressGen). Fractions strongly
immunoreactive with the anti-HSP70 antibody are pooled and the
MORPOLEtide complexes precipitated with ammonium sulfatepcT/us2003/006807
specifically with a 50%-70% ammonium sulfate out. The resulting

buf?él%ﬁi@gﬁh% @gﬁrﬁgﬂﬁfﬁﬁgg@ﬁ% otrig{%g%ti@ﬁg b | ’O@%%B(Seig%e lysed by
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.__complex can be purified.to apparent homogeneity using this method.
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preferred method uses column chromatography with ATP affixed to a solid
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are also increased significantly by about more ternatively
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' (suciPi BRHSEd forpMfcation ok HSRAQ-peptide complexes. By way of
example but not limitation, 29 WO 2004/075636 PCTI1JS2003/006807

purfficationsoftres gy (nitserof pepidevith AFR-sgaISR0chrémdtograpinied and the

aLr] follows: Meth A sarcoma cells (500 million cells) are. |,
LR s S R SR S AT
ammycfongOsuiiattestall ACreFhkisy parriptaint is tppliedtesad Bl Bnag@rasen at 17,000 mpm
lumn, . The column is washed in buffer and is elyted with 5 column |
s RRa PRSI A sl il e T enmieee i men
- sohilitetBafrd cignssiduidh eluienibhesueite et Fraciians a ARANERGHY Sephadex® G235

SDS- AGE..T?e SP70 can be purified to apparent homogeneity using .
colpi SRUIATE) 415 PRrEPRR EPIC K RIBTBILSR BHe ATiigdsan be repurified through

the NOROMFRPTIDHuLOMREENES Angkrcedure that can be used, presented
by Vflﬁ%/ }%%%’é%g;g}l)%gg ;[:gn(’)l})ig)r{] i‘tzgg%g'piﬁriﬁed to apparent homogeneity using this method.
Typically 1 mg of HSP70-peptide complex can be purified from 1 g of cells/tissue.

An mproved method for purification of HSP70 comprises contacting cellular proteins
with ATP or a nonhydrolyzable analog of ATP affixed to a solid substrate, such that HSP70 in
the Iysate can bind to the ATP or nonhydrolyzable ATP analog, and eluting the bound HSP70. A
preferred method uses columm 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.

Alternatively, chromatography with nonhydrolyzable analogs of ADP, instead of ATP,

can be used for purification of HSP70-peptide complexes. By way of example but not limitation,
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described below. Initially, tumor cells are suspended in 3 volumes of IX
Lysis buffer consisting of 30mM sodium bicarbonate pH 7.5, 1m

PMSF.
WHEAHAEPYIet is sonicated, on ice, until >99% cells are Iyse(ﬁ’%@msz0(’3/{’06807
determined by microscopic examination. As an alternative to sonication,

purifietiellsf I8y he fysast pyprikchanital sheasinghhynhosegenizinghtheanels out as
1L in a Dounce homogenizer until >95% cells are lysed. Then the lysate is
fo Cb‘%§1tr|fuged at 1,000g for 10 minutes to remove unbroken cells, nuclei and

OthMeﬁ@JU lai-elabiisTH s resullinghsieNey aalains se6RRl B eploddnic buffer and the
100,000qg for 90 minutes, the supernatant harvested and then mixed with
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m%@%ei\ﬁ\lﬁﬁ” the esllsaes |¥@%He€¥r[‘&%@!&@@fﬁ§issaﬁ%mﬁﬁ% SHREMAMIS of 3 mM

diluted with an equal volume of 2X Lysis buffer prior to mixing with Con A

AT efhalode! Orplatsn pe fineiensd thenveindRed deetinel tothiactems Avhich elute. The
eluteBPRAAREAY £ ?@HM&‘&PE@E majepal ihatialsdpRind is hapyasied
and dialyzed for 36 hours (three times, 100 volumes each time) against
honp@enkitsodingitbisagphederpH 7.4, 1 mM EDTA, 250mM NacCl. Then the
dialyzate is centrifuged at 17,000 rpm (Sorvall SS34 rotor) for 20 minutes.
Then the resulting supernatant is harvested and applied to a Mono Q
FPLC coldmdi2eqHiRbBreR ARTONaANE BURITITRepfoteDE AIBRBPEPTIDE
eluted with a salt(dt}iMBmFE(ESOmM to 600mM NacCl. The eluted fractions
are fractionate E and fractions co talnln the
A EOTERRaL SAB R o RO LSRN ALAFcgeton,is
deso@fhﬁb@féy)wch as 3G3 (Affinity Bioreagents) HSP90-peptide complexes

nxfﬁaug urlflmed 0a g%g{é\% %}Sﬂgl n%?’%s}g\%@%qg% 65r6c%%s1st1ng of "EOmM
sodlhkﬁB&QrB@ﬂ&@q)Fpmplqzﬁmmglpumﬂgﬂ Mok calishissUen &8 Bntil >99% cells
PREPARATION AND PURIFICATION OF GP96- PEPTIDE COMPLEXES

are INspi e RFEIHRICAN B TRSERPIH ARG BYyway ¥t aismiRpig sestcation, the cells
may BRITRIRN, JSndesaribershelans HyReiel Rk imers i EpsURRENIRat 8 mogenizer until

volumes of buffer consisting of 30mM sodium' bicarbonate buffer (pH 7. 5)
>95urebivieRXaSE and the cells allowed to swell on ice 20 minutes. The cell
peliglds {ﬁce?ygﬁ@gg%ﬂgﬁﬁi %R%H@%%MB%&I%%&QP&&R@&H&%&& cells, nuclei

clearance of'the homogenizer will vary according to each cell type) on ice
and gtitir ook dibase W@sultmg supernatant 1s recentrifuged at 100,000g for 90 minutes,

the supernatant harvested and then mixed with Con A Sepharose equilibrated with PBS
containing 2mM Ca** and 2mM Mg**. When the cells are lysed by mechanical shearing the
supernatant is diluted with an equal volume of 2X Lysis buffer prior to mixing with Con A
Sepharose. The supernatant 1s then allowed to bind to the Con A Sepharose for 2-3 hours at 4°C.
The material that fails to bind 1s harvested and dialyzed for 36 hours (three times, 100 volumes
each time) against 20mM sodium phosphate pH 7.4, 1 mM EDTA, 250mM NaCl. Then the
dialyzate is centrifuged at 17,000 rpm (Sorvall S§34 rotor) for 20 minutes. Then the resulting
supernatant is harvested and applied to 2a Mono Q FPLC column equilibrated with dialysis buffer.
The proteins are then eluted with a salt gradient of 200mM to 600mM NaCl

The eluted fractions are fractionated by SDS-PAGE and fractions containing the HSP90-
peptide complexes identified by immunoblotting using an anti-HSP90 antibody such as 3G3
(Affinity Bioreagents). HSP90-peptide complexes can be purified to apparent homogeneity using
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The lysate is cengrifuged at 1,000g for 10 minutes to remove unbroken

cells, nuclei and ‘other debris. The supernatant from this centrifugation

SiRP dsothersrgcentrifuged at 100,000g for 90 minutes. The gp9RARIER 006507

complex can be purified either from the 100,000 pellet or from the

supernatant, When purified from the supernatant, the supernatant is
thigyiesedHit domiabhime-oPDNe SEar arid ol fidtchw ATk Bpm 1g of
cel%Bidaurs at 4C with Con A Sepharose equilibrated with PBS containing

2mM Ca2+ and 2mM Mgt+. Then, the slurry is packed into a column and

washed with | X lysis buffer until the OD280 drops to baseline. Then, the

column s WRSHed iite AR LN ARD YINRIRREARIOR B Bhos prPTIDE

mannoside (a-MMpgigspivpeixPBS containing 2mM Ca2+ and

Mg2', the column Séaled with a piece of parafilm, and incubated a or
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parafilm removed from t Five Eolumn volumes o
destrebad\idyuffer are applied to the column and the eluate analyzed by

SDS PA C the resulting.m ter | is ab t O 950/ ure
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h guﬁé sauih 3 puffer confaining, Smi sodium phosphiate, PH. 7 The ance of
; RS SRR SO LS e gramce of the
hOﬁ@@ﬂg&fﬁaﬁtwﬂam@@gmmm@&m%Mﬁagmml Nag, Taes are lysed.

procedure, however, maybe maodifie twqQ additional steps, used either
a|on§%% Wl mmerBi a&&%ﬁ%&%ﬁf DraiftEspseme, nbroken cells, nuclei and

othRP MERNENISEPSe-RantEaComRENAT LenaRliPRahsioRBYRIRRRABL 100,000g for
ammonium sulfate precipitation prior to the Con A@ﬁlflcatlon ste and 31

90 (B WBRD 4736 PERTle SoPOETD 6EBY RHE eder |§ﬁ§}§%€ﬁ’ Gasllet or from the

supkpAfanpepharose purification after the Con A purification step but before

the Mono Q FPLC step. In the first optional step, described by way of
examplerRBsd &omdha prpgratiant. fes sHPRAGNL sel i wodpdg equal volume of 2X

ly CENALGATIoN S éﬁlQ{eﬁ‘H eIy e} %ﬁ”ﬁa!% %‘f@ nprasien,ah @o{? A 6l§g'equ1hbrated

sulfate by the addition of ammonium sulfate. The ammonium sulfate is

withdif¥ m@wmm ey Rty sndidp i &/kSTutiBein thbelaket ip Ia@sé@dmﬁqmgolmm and
Qut V210 12.houts
was é‘d‘%vw Iyslr% %gwé}%{auge § af%%(%%t%% fline. ggé 2, C Col 1s washed with

e resu tlng tion cent rpm Sorva
1/ BQJ@emafmdtvehudtmgf froth M@bgbmmnmdxbmg&iswﬂe%n PBS containing 2mM

oy saturation eaddition of ammonium, sulfate o
orrlrh\a%;l\é% ehtr ?uge%mr% SE?%%/ rpm 8?\% gggﬁp&‘tgﬂd i r%gﬁﬁin3g Cfor15
mlmﬁﬁei friaem this stkpris haxudsiad sndsuspetaete afdBit parafilm removed from the

bottom of the column. Five columnn volumes of the «-MM buffer are applied to the column and

the eluate analyzed by SDS-PAGE. Typically the resulting material is about 60-95% pure,
however this depends upon the cell type and the tissue-to-lysis buffer ratio used. Then the
sample 1s applied to a Mono Q FPLC column (Pharmacia) equilibrated with a buffer containing
5mM sodium phosphate, pH 7. The proteins are then eluted from the column with a 0-1M NaCl
gradient and the gp96 fraction elutes between 400mM and 550mM NaCl.

The procedure, however, may be modified by two additional steps, used either alone or in
combination, to consistently produce apparently homogeneous gp96-peptide complexes. One

optional step mvolves an ammonium sulfate precipitation prior to the Con A purification step and
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containing 70% ammonium sulfate in order to rinse the pellet. This mixture
is centrifuged at 6,000 rpm (Sorvall SS34 rotor) and the pellet dissolved
PS5 EIning 2mM Ca" and Mg'-+. Undissolved material REERBI&1106807
by a brief centrifugation at 15,000 rpm (Sorvall SS34 rotor). Then, the
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wowever, that.ane skilled in the art may assess, by routi
Un S SRt T R i o e g ovon
Thetheheudfigadiof protdcolt Cadditietitissappeegiaiad RisadTalithechenelitore.

of adding each of the ption%%te s will depend upon the source of the

otadt SRR PR W Slsmst s BB B ot BBl 0 6oy e AR containing
fracgp@bdastirois inelatedAdresmine 4800008 Aellatc therRelotinsUsPRIGSMM sodium

in.5 volumes of PBS containing either 1% sodium. deoxycholate or 1%
PhogpgietEsEyR Enbsi el iNafithoutireWiger Brdecshiyvbaiaffreuratsasnon a
Seple@dRIGRhefurihe susPeRgigiz raritiiugad, akis0:0009 /o434 @@H&%% epharose

and the resulting supernatant dialyzed against several changes of PB

pre%&%%m&ih%@ gt %ﬁM@gdj%‘l iipmhatth buléte Rjdnt. Xmdiblyaale e protein
soluGBAEHIad Rk L 00A08e 505209 %u%ﬁ‘{éb%&%ﬁ%% Q%@{Sﬁ]ﬁaﬂ 'ﬁl%g, the column

calcium and magnesium are added to the supernatant to give i

is wegmseniththonyl o S phesplastiveifieT igh Tha Kamp N4 hurnifiéthbybeittiance at
2801%%’;? r(#?égqg iﬁ%%}%{eth%ﬂgﬂqgieego%%r}‘)(%gtife?nr fg Oe u‘t'é‘cﬂfﬁﬁﬁ?ne‘%%%jxﬁxf %%? 'E%z‘e volumes
of 5SmM sodium phosphate buffer, pH 7, 700mM NaCl. Protein containing fractions are pooled
and diluted with 5SmM sodium phosphate buffer, pH 7 in order to lower the salt concentration to
175mM. The resulting material then is applied to the Mono Q FPLC column (Pharmacia)
equilibrated with SmM sodium phosphate buffer, pH 7 and the protein that binds to the Mono Q
FPLC column (Pharmacia) is eluted as described before.

It is appreciated, however, that one skilled in the art may assess, by routine
experimeniation, the benefit of incorporating the second optional step into the purification
protocol. In addition, it 1s appreciated also that the benefit of adding each of the optional steps

will depend upon the source of the starting material.
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100,000g supernatant, see above. The gp96-peptide complexes can be |
purified to apparént homogeneity using this proceduré. About 10-20g of

WA ggdsolated from 1 g cells/tissue. 4.3.4. PREPARATI@NANE 3 /006807
PURIFICATION OF a2M Alpha-2-macroglobulin can be bought from

comynercial so S Qr prepar y.purifying.. it from hyman bloqd. . .
e P R R Rl B arleb e smgnced n 5
volwhenahbisdy oy pithethods, dhatu ding ainenapibim gubatd glucopyranoside (but

...precipitation, aci traction, aniop or catjon_ exchange chromatography,.
S HOLE Sl BBLIGRS P RREAIARY cHIG BB Y Contifuged a
20,0nygréxyapatiie:chromategeaphnang dectime marpaiedrapty sk @aEchanges of PBS

embodiment, a2M are pyrified from serum using aﬁmig{ purification
(alsqey ﬂﬂ&éeé‘? Weiriits Br LISTRABYFAH A5 Fracibnahe 1 asrbterRenitifged at
1003565 R ORI IRARMYeALRNEE KRN IS Rib B UM AR M are added to the

chromatography utilizes an immobilized binding partner to specifically .
SUPERBIRFE IS Y5 Steth ANt raBRaRT i aelbiemrs tiabing ririhersaane tigurified by
eithéH {eu AU GRBIHIR ARRAY &AM GABIPIS S JRIHRADRLE, ARARIRAMY.LO

a2M or other ligand, such as an a2M rece?btorlb?ag?r?g gglér;tfain Wﬁ}%yhe from the
100 §p8eifenmnpitits w2 hAXRernatively, a filter binding assay utilizes a

de%%,é}g‘d] Anid phase sur filter or a column, to nons .

specifically ré%gin prot%‘%s or protgﬁﬁ%ﬁrﬁ e?ggeégpﬁ’éaé%n %%I%%?ﬁ%elpfﬁyssllgglthls
procgfletee ndibaltlifferdpceo TaiVeem theisdntpldkes dgd-the/ tistneund

reactants. Affinity chromatography and/or filter binding separation

techniques may be used to isolate a2M from serum or other bodily fluid as

described 4lfedcirPRERUE 2 TOON, ADE3 @ BRTFUSRQ08/S088QAR2 1M a

spegific embodiment of the invention, a2M are isolated f Tom serum as o

o2 D PSR el G P AR SeP R by Puifime
it frouhicmeonbdiod.a binding partner of a2M, i.e., an a2M- binding molecule.

The,serum is allowed to incubate on the solid phase for a period of time

suffic ﬁ?@%ﬁﬂ‘?@%&?ﬂawﬁ HiaaeisAaad R LSRR PSFR g mammals
by ktloea huithiad, mineniemeveditersditesphsRhasRnand dhe Baund a#hior cation:

eluted from the solid phase. The binding partner of a2M maybe any

exchanse CHOMHRH GlucbamParsls s adNo o pRITaY daasdiinth chfrmatography,
hydraZMpbidingmealesuimis atabtihodysReRlic.ig,g2M. The a2M - specific

antibody is preferably a monoclonal antibody. In @nother preferred
emBodimenbafanent, «ZM are purified from serum using affmity purification techniques.

Methods for chromatography fractionation of proteins, such as affinity chromatography, are well
known in the art. Briefly, affinity chromatography utilizes an immobilized binding partner to
specifically capture the protein in the binding reaction. The binding partner molecule of the
affinity capture assay can comprise, for example, an antibody to «2M or other ligand, such as an
«2M receptor binding domain which specifically binds «2M. Alternatively, a filter binding
assay utilizes a device, such as a solid phase surface such as a filter or a column, to non-
specifically retain proteihs or protein complexes based on some physical or chemical difference
between the complexes and the unbound reactants. Affinity chromatography and/or filter binding

separation techniques may be used to isolate «2M from serum or other bodily fluid as described

., herein.

33



a2M - binding molecule is a ligand-binding fragment of the a2M receptor.
The solid phase may be any surface or matrix, such as, but not limited to,
PRye&HIGHte, polystyrene, polypropylene, polyethylene, glasBCT/US2003/006807
nitrocellulose, dextran, nylon, polyacrylamide and agarose. The support
configurgtioificaminalirdenbefts; memibsanezMnics opastieldBorheerintesiofollows:
surface gf a reactionl.veﬁzel such as a microtiter plate, tes_t%t;?e or other. .

ST ARIOR essaf: g {StaRTad EHBOATMERT SN e s SRS HEATSSr hifding partner

of cffdninaicenty diubingiseruoldcdlavithOLAM krig1pRed-& DM NAGE: solid phase for
The mixture is_then applied to a 65ml SeJohacr | S 300R (Sigma) column _

@ PP TR R Lt B Mo ol B o tiohe Baderial which

doeSigtenings iy PRhotandthe.bufied shangeddad A.Qh VSRR uted from the solid
phosphate buffer at pH 7.5 by use of a PD-10 colunm. Alternatively, the

Phaggo4 M Tris pH 7.6, 0.15 M NaCl buffer can be used as buffer in ht e65ml
CO'WE&@H@%&PS%QM%E?BQ%HQ%%I%f%‘{ﬁﬁiﬁﬁ SiA0H fffnds toa2M. Ina

ions 0 0

containing frac are applied fo a Concanavalin A sepharose column.
prefgsuhendendprsohibesiaddd Wibdiopwpinetsyimamnose gy mmodides 0259 The ¢2M -

dﬂﬁt@ﬂm@ ase.p ' lied,t EAE .column. equilibrated
P e e e AP ST, B S S Rl S nene. e
o2 Manhipdenk by SRBLPIAG Ezand inmdiug dblgtting withOdBvMaegdium acetate

buffﬁ{é Isr;_l)ygtﬁ ﬁnother bodimefnt a2M can be i%olat d. from bloo

. the
following no ﬁ?tfﬁayeﬁo%%gprcgﬁebog sy y way 0 AN }&lfﬁ%gﬁ polycarbonate,

polystitecte gdtppnon dubie ob hrthid alto wiecsjaiclotelluls dhete-oemiifyged fold0rylamide
andranjinutes Lﬂw]der 146%00 e to %btain the Leg[ul%%vfgch is then applied to a

GeliRFation coltmn FSBPRAEN TS5 GBSt SeRER Bt FAarticles, the
intesboifferr fide o6 plesctha MedNalGud 65 kit islisettiordbou bl efiction vessel.

serum. Three ml fractions are ,g:ollected and each fraction is tested for the

pr ’eméeﬁ%egﬂﬁfs%’é%mt B soned Jem e RO E iRe i uting serum 1:1
withppeiive fraciens.are poaextand @ﬁ@&@&&ﬁ@i&’@xé&%@l&ﬁm&g E56eN888RAcry] S 300R

. the buffer to 34 WO 2004/075636 PCT/US2003/006807 .01M Sodium

(Sigpabephae pufEPRted S aivsireit tespasbufeactier aesiieniractions are
detcARRIGLIO R GRR ﬁi@%‘é@t’i‘fl@x@ﬂ%?&y l@%@l%@&@ﬁﬁ%@%@e BUERE at pH 7.5 by

The column is washed and the protein is eluted with 5% methylmannose

use phadidditeomatel ddins easetho 0P DD A. 15 ¥hdiagé thifer can be used
t ' - ' E is th
as biHEL IR A3 %mlﬁ&ﬁata&Hﬁg{e@ﬁggﬁgjﬁ%%%%@ge@e GO RIS hplex-

equilibrated with acetate buffer an to the
contggiug fkaThenscianppbediashCdrmadadiprteipherehateduith. BARM complex are
' tate, The fractions with.a2M then pooled. The a2M.can b .
lut by
<l e Byt applicd o a
DEAsddidnmraodpaiibsautidteifioly@tilsnlide getrlechidifiiorAsiS! are eluted in a pure form, as

analyzed by SDS-PAGE and immunoblotting with 0.13 M sodium acetate buffer.

In yet another embodiment, 2M can be isolated from blood, the following non-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 (Sephacryl S-300R) equilibrated with 0.04M Tris buffer pH 7.6 plus
0.3M NaCl. A 65ml column is nsed for about 10ml of seram. Three m! fractions are collected
and each fraction 1s tested for the presence of ®2M by dot blot using an ¢2M specific antibody.

The 2M positive fractions are pooled and applied to a PD10 column to exchange the buffer to
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Other methods-for isolation of a2M known in the art can also be used
(Dubin et al., 1984, Immunotherapy 8(4):589-596,; Okubo et al., 1981,

Bi@ ﬁb@mg@@phys 688:257-267, Nleuwenhwzen et al. 1979 @@ﬁk’s@mm@@m
Et Biophy. 580:129-139). 4.3.5. PREPARATION AND PURIFICATION OF

ORRISOYIRENT CELUARLY AORIER ISEHORERTOE - et o

CohGO U)K 1 uﬁag @qnﬂb@tuae@,ﬂ@ Eﬁs@m%giﬁ}{e\%@ﬂaf expOIRARdNOlshed and the
limitation, is as follows: A pellet (40-60 ml) of cell or tissue, e.g., tumor cell

ProfERts S HETS .z@&?ﬁ)@nwwﬂ%a@em%ah@ﬁte@mm%ﬁé gver a PD10 column

to Eieatkanaisu Bl 12 SwlRFOIeRESdNuRItONS By L Ofm:@q? hOMRASNEARN is then
The lysate is centrifuged at 4,500 x g and then 100 for 2 hours. If

eqlfﬂ@’ré@fis%‘rﬂﬁ aclats brdter H’é‘bﬁ%&%ﬁ@iﬁ 1&\@%@@%&@ e WA ge column 1s
walifeh 3RRGE $2.8:RUe FRBAR;R L SRMUMRL (R NRIMRCI AL ICHENBNE with «2M are then

albumin. Otherwise, the resulting supernatant is applied to a Con
pogiededhara3d esiy hﬁ@mﬁeﬁdﬁam@@bﬁm@m@s}nm ﬂ)l@):évmdgry as assayed by
guiliyated with, Dufer0) H 7.5; 100mM NaCl;
SOcﬁnts Mgcgg1 1 mrtn@glgéllz 1 nﬁﬂg@hﬂé% f&gﬁ%ﬁﬁ%n{%M 2-ME). The bound
protéMisarectiotsdwitbobindingf b@ﬁéﬂiuomauumli@bﬂ%aa-aiso be used (Dubin et al,,

L e R e e e Ty

NidGOenhvidaCl;2and 1%, BuMbBeMEEaBﬁbphgrﬁmplmﬂésa.DEAE-Sepharose
column and eluted by salt gradient from 100 to 500 mM NacCl. Fractions
containing hspl IO are collected, dialyzed, and loaded onto a Mono Q
(Pharmacia) 10/10 column equilibrated with 20mM Tris-HCI, pH 7.5; 200

mM NacCl; gnd 15 mM 2 ME Thebll;gugnd roteins_are eIut{ed with 35 WO

2004/075636 PCTHBE ) Y QERNANCOVALENT
Fractions are anafyz& EABORYEEL %‘?RH’?‘.‘WW.U PLEXES
an Ab for hsp110, as described by Wang et al., 1999, J. hmnun

162:3378. PO HEEBFOEBAMNARE 51 rela?@%r?céﬁ'ﬁ&i@aibw(l) 490-7, that can

- be Q&Btﬁ!%éér&&%%ﬂaﬁ@ﬁ@%ﬂ}%h@ﬁ@ﬁﬂﬂﬂt@ééﬁ & AWRSIGFE:12 column
(Pharmacia). Proteins are elutegﬁﬁ/ 40 mM Tris-HC1, pH 8.0; 150 mM

NaCl: and gt 240nE Qb affRsN paléssion @aniwmer #el gissue, is homogenized in 5

P I Ty V, ' Dounce
R A IGADGRANEO N, ki D

hOIBﬂg@émﬁté}IdeEhﬁBé@fbySngeB@d,E@G@@,OJX |m@ﬂ@n1®@§l)@@%g§qh&hours If the
cel%jc% 6\%@&&%@6 Bf%%ﬁg{%do%yf%g %e%ﬁﬂ%ﬂg ls%s 1%2&81111!'{9 et fslcsasfb’lied to a blue Sepha-

rose column (Pharmacia) to remove albumin. Otherwise, the resulting supernatant is applied to a

G-——su’m #".\,'

Con A-Sepharose column (Pharmacia Biotech, Piscataway, NJ) previously equilibrated with
binding buffer (20mM Tris-HCL pH 7.5; 100mM NaCl; mM MgCl,; 1 mM CaCl,; 1 mM
MnCl,; and 15 mM 2-ME). The bound proteins are eluted with binding buffer containing 15% o-
D-o-methylmannoside {Sigma, St. Louis, MO).

Con A-Sepharose unbound matenal is first dialyzed against a solution of 20 mM
Tris-HCI, pH 7.5; 100 mM NaCl; and 15 mM 2-ME, and then applied to a DEAE-Sepharose
column and eluted by salt gradient from 100 to 500 mM NaCl. Fractions containing hsp110 are
.. collected, dialyzed, and loaded onto a Mono Q (Pharmacia) 10/10 column equilibrated with
20mM Tris-HCL, pH 7.5; 200 mM NaCl; and 15 mM 2-ME. The bound proteins are eluted with
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A pellet (40-60 ml) of cell or tissue, e.g., tumor cell tissue, is homogenized

in 5 vol of hypotonic buffer (30 mN sodium bicarbonate, pl47.2, and

PO t4¥_ R Hfbitors) by Dounce homogenization. The lysate is BehtHiagEd06s07

at 4,500 x g and then 100,000 x g for 2 hours. If the cells or tissues are of
2 2(@paticrongin the séenlting supermaiantdsyeasirs DAPPATH doal bl by
. Sepha- rose column (Phammacia) to remove albumin. Otherwise, the
IR BE AT < S (ot ST e S HETBES! CotapD, - Fnmunol
16ABEMpsiReBinteclonPissataray hippraviessie.eauilivrtediithhRindingon, Beverly,

buffer (20mM Tris-HCI, pH 7.5; 100mM NaCl; 1ImM MgCI2; 1 mM CaCl,; 1
MA pndpriiod i epraRiel e e (Bbumeprdielistares gty 40 mM Tos-HCL
pH Rinding, ufiercontaining Aaieani-amelhdnaneesige (Righg St Louis,

MO). Con A-Sepharose-bound material is first dialyzed against 20 mM

Tris-HCI, pH 7.5, and 150 mM NacCl and then applied to a Mono Q

column ang glyteq iy 5.5 13 R0 NACHERLPRO Lol GREBIALENT

RIPR SHRREESS &rf

are concentrated apg E%ﬁ'] QM :_w' b RSP EXES
Fractions containing :

Jare-colectea. 4.3.7.
RECOMBINANTEXPRESSION QM FHODK, PROMEING 1AND:42047, that can
n.gertain odiments of the, present invention, HSPs and a2M can be
be S R B R TN voun
recombinaAtreiézrid O Aihimd) adidelbeqtienees. gnehnucl eelfidessegisdneasgehized in 5

‘ ny HSPs.and a2M are generally available i quence databases,
o R B B R R P R 2Rl e g by Dovnce
honbsgeusentive. dettabpses and ratfeyelany, sminogagid sequengsandgpnetiturs. If the
sequence data qf interest. by accession 36 WO 2004/075636 .
eI O3 OB o RES HA SRS EH G L amRliddng blue Sepha-
rosddeniibhn yeauensas) withwarieugsleghe o b sHnlartestam g Y8Rt matant is applied to a
sequence using programs, such as FASTA and BLAST, which rank the

Consfinisplaggife yEiRgHAe Bires AirgaiandSTSueK itk sfigdbrated with
bin@GURRESI RiRONTINIing, pxamples@itiehs thabeanbaysad, 8 hacL; 1 mMm

compositions, methods, and for preparation of the HSP

Mnbbpaae omblexdstor thbe dpEaarfofives: WilnindigHanger containing 15% a-
_ %féﬂ%?%ﬁﬁ&?@é : . , t et all, 1995, Proc. Natl. Acad. Sci.
P 0U.S. ., 82: 6455-@2%?;%%%%&%@& Genbank Accession No. X15183,
Yamazaki eeail-Newharsietd Ruesl mFteria08; fnshiaa o8 6 aBehBankM Tris-HCI, pH
A i ’ ki et al, 1990, Proc. Natl. Acad. Sci.U.S 7;
7.5 ST ST R LA A B8 o O R SR o B 00 mv
Na(1988{iE APto2abi286phs mrar oS R2teGCenbaniiAt oashivfuNerdw?2i d@umn (Phar-

macli_lal)(?kle*}{agttioarlié 3'0911 %h%%ﬁ%%&%«'f‘g%ggoﬁsegfpjf% Aéflr'g Z(-)l gt;:ted.

4.3.7. RECOMBINANT EXPRESSION OF HEAT SHOCK PROTEINS
AND a2M

In certain embodiments of the present invention, HSPs and «2M can be prepared from
cells that express higher levels of HSPs and «2M through recombinant means. Amino acid
sequences and micleotide sequences of many HSPs and «2M are generally available in sequence
databases, such as GenBank. Computer programs, such as Entrez, can be used to browse the

database, and retrieve any amino acid sequence and genetic sequence data of iterest by accession
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mouse HSP70; Genbank Accession No. M35021, Hunt et al., 1990, Gene
87: 199-204; mouse gp96: Genbank Accession No; M16370, Srivastava

eb@hodOS%qRroc. Natl. Acad. Sci. U.S.A. 85: 3807-3811; and BOHSRBIR 06307
Genbank Accession No. U16277, Haas et al., 1988, Proc. Natl. Acad. Sci.

U.S.A, 85: 2%5&0-2254. De eriierate sequences encoding HSPs_can also
BB sl RS LB HE IR, A RETRAEIH e HsRaE e soa s Pt pdgns degrees of

sinf{RGMENS aafRiogeqanstv@ian s ohasl HRYINg RACARL 30610 89 vhich rank the
preferably 55% to 75%, and most preferably 75% to 85% amino acid

SR AEgVACE 2> WIS C AP B AHE a Sumghiklontd areareseniel non-limiting
ex REPRASMIBE HRMBIENI 8 LARBPIE OL RAINHAKED MR RY R AR UG keparation of the

HSE\resenting cell and eliciting an immune response against the antigenic

sradide-crRwazRA ph dhscune i onarinve raldpveaniverapurse §renbank Accession

c [ ifie §r I - (Kugecki l1<197 | :
NSRSl Sameil soes (gt el ple 8 ok s,

Geppauki detepstnm itk g e xdmplovsikham/sddudndestthBesal 58 08pdidoran gpd6:
rati a ides of [nyenti re,as, fallows; i )

R g oL T4 BOubod ks Nl AR SEaT S 56585562
hurPro BN atretlvadk Soic802R82M2864 A Tiegartenaté 588y BN/ ecodi3g; human

3 n,also pe used. On ucleatide sequ coding the HSP, _
AT PR RAL bath THo o e Lo caliRE e A G es 14: 4127-45
mofragHetthGrabhdan dessitaiNedMBSOCQ IEahNEDAD 168 €RSIOBMEGION04; mouse

for recomhinant expressiop. The expression vector can then he introduced.

op o CENABE CoT 1o TN Ac Ut L ESP b Lo ks P Acad. Sci. USA
85 :resoitnanimt ociekaripf GBarmr Aeddsare MestriBedinuiekal bereings, Proc. Natl.

The, DNA may be obtained by DNA amplification or maolecular clonin
Acaa#?eay%ﬁom ﬁ&ﬁ&‘%&ﬁ%ﬁ&ﬁé}l&*fﬁ&&ﬁ%@@?@ﬁ%&@@%éﬁk&w be used

using stRpgarmoteswan3IND ABMOERERE BEITARIAORIARBAY analogs, and
biology techniques (see e.g., Methods in Enzymology, 1987, volume 154,

VargpL RN iesdnesh ipbok e iad 1YBoraferbinae ElonTage. md astarsiprably 75% o
85 anuRl Znoi ESHHARW R I RRIRG sH I E LRSS rNRY 2 W AR G W ntigenic
~ Protocols in Molecular Biology, Ausubel et al. (eds.),” Greene Publishing
- peppdsoribids cami 1 &S criarsord rhednaaliey bl e a st ash jetedenting cell and eliciting an
iR Péyiﬁ)tﬁ d &%‘iﬁ@ Y 5%@%&98%&%%%”?&9&2%%?@%&%'X? glg? ention can be
genomic DNA may contain Fegulatory and intron regions In addition
purehasedingnraivng] clonegided et roanebitarad Gomtaiki end), 8519, Anal. Biochem.
99.2EEUBRcES; Whatever SOUrce the$P of,a2M gen slgoul be.cloned
into a S?L’J %% elc\:/%gfoﬁﬁgg%oep%égg ion 0 %n(_glgr% °fn %eg're e%e%nﬁmg cxamples of
« MrebpdincenthB N#: danuel don phifipa dtom gehemiOpcpbhthies of the invention are as
follows: Genbank Accession Nos. M11313, P01023, AAAS1551; Kaneral., 1985, Proc. Nat.
Acad. Sci. 82: 2282-2286. A degenerate sequence encoding «2M can also be used.

Once the nucleotide sequence encoding the HSP or «2M of choice has been
identified, the nucleotide sequence, or a fragment thereof, can be obtained and cloned into an
expression vector for recombinant expression. The expression vector can then be introduced into
a host cell for propagation of the HSP or a2M. Methods for recombinant production of HSPs or
o2ZM are described in detail herein.

" The DNA may be obtained by DNA amplification or molecular cloning directly

from a tissue, cell culture, or cloned DNA (e.g., a DNA "library") using standard molecular

37



polymerase chain reaction (PCR) amplification using primers designed

g 93 n sequence of a related or homologous HSP or a2M. PCR
Yggbr%% ??ﬁ%g\[,)lify the desired sequence in DNA clone or a geRGrHieSgpe3/006807

cDNA library, prior to selection. PCR can be carried out, e.g., by use of a

biokhmrirdimyoker (artcEagyhalyreiasentGank AMP@), ThlamoelyfrerasgiehaiPress;
i P I d for obtaini fl t
s B T ST ARk e

of Interest. For éxamp e, a nucle
Harbbabiegesieed YengtbrebO he:gemenated us it RGR.prmessy thatsdispkethe. (eds.),

o L L P e o, DT I v

herd@sifigien-asdaniiclaasels). iICIUER: LSS & G- AN IARIS: T §1888ING Aoontain regulatory
fragment of DNA encoding the HSP or a2M gene. If convenient restriction

and JfRELINAcEeSIAR R AdHEg Hiay hing Eionshdee iyl BoRRSASHY contain

onlshgofiteiesdnutpasnesismnd/er-DNG aoplification memheds ka Wﬂnif% into a
the art (see, for example, Shankarappa et at, 1992, PCR Method Appl. 1:

suitabie veplsy foReORSaiagmERetaRencodes the HSP or a2M is then
isolated, and, Igargd.inio, AR ARRIAPHRIE EXPIES r'x?nl%\f%%t?rrm%aée%lbreﬂpcg% GDNA by
taken to ensure that the proper translation reading frame is nTaintained. 1n
polvapeedte gl eceptioo dith i 2foplifieathwiecingr miomingdetiandd SRmrta@khown sequence
£ legt%dff)? geng “: D r nts are.gener to form .
of 2 P S L Rt i (O S scuegpe in DNA
clong2Wiagenanwadableindl Ehmbe pivifeddediabeladR they bloneddANA, ¢. g, byuseofa

nts.in. the genomic DNA librar y.he screened by nucleic acid i
e e Db A A B AU e (SRBAES B FPCR) i
comiBOilBrsmisteivbiathihpgaess;rifnb fregeialf AtadsSdobeRauple a nucleotide

3961). Thpse D agmepts with substantial homalogy to the probe will
B 7517 if8ﬁF%%§§g&§sﬁi§§ft8¥y@@hﬁw HGRaBeEgsTaichlrag ek primers
that 200402 DG3RRIAT AdGRPVBMREEME spsitclionenannedigasting(s) ANEse or oM
cor%]}[i)arison of fragment sizes with those expected according to a known

Ben SCHHERTHCATRY, ARRYRGAEENE RS RGIHE P S15tE PAeVPRRRTBIFRAESIGAIL such sites are
availfsleld8icRshare MmO CoRmIsA Ry PGB SiZt HENE BEGHGS restriction

.._itself from a known sequence or synthesizing a cDNA to the mRNA which
sitescpe SRRV MIPG they B DE6sraiaiipibe RIPECISTASINA oA iysiEthaected

mutd3S R AM.I8RE6\ AR ISHAE R GRS Hﬂg R t?{%}'&@ﬁ%@ﬁfh&ﬂk:ﬂr&pp&t

a2M. A cDNA library may be generated by metwg s known'in the art
et algddTh & ByMetpd dpbuc? 48 2183e Ths dBsdifarsent mihgnagler miESP or «2M

T T T
the proper translation reading frame is maintained.

In an alternative embodiment, for the molecular cloning of an HSP or ¢2M gene
from genomic DNA, DNA fragments are generated to form a genomic library. Since some of the
sequences encoding related HSPs or «2M are available and can be purified and labeled, the
cloned DNA fragments in the genomic DNA library may be screened by nucleic acid
hybridization to a labeled probe (Benton and Davis, 1977, Science 196: 180; Grunstein and
Hogness, 1975, Proc. Natl. Acad. Sci. U.S.A. 72: 3961). Those DNA fragments with substantial

homology to the probe will hybridize. It is also possible to identify an appropriate fragment by
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a2M-synthesizing clones. Other specific embodiments for the cloning of a

nucleotide sequence encoding an HSP or a2M, are presented as

sw@myples7iat not by way of limitation, as follows: In a specific pcT/US2003/006807

embodiment, nucleotide sequences encoding an HSP or a2M can be

identified and obtained by hybridization with a probe comprising a .
oSt B A Se R CEPLS A PRSP OF ADPEFIEH VAol bR gpd cocording
to a BHRGeREMNeade. well known in the art (including those employed for

cross-species hybridizations). Any technigue for mutagenesis known in
the art can‘\B%f%%fé‘éeﬁc}?ﬁ%ﬁgﬁ}ﬁ&]i\‘ﬁé{% R EIROSEBETH A NN @aﬁ%&&@ﬁf@ not

limifed RURRIE Al %ﬂ%ﬁﬁ%@%@&k@@&%ﬁ%ﬁ&ﬂ@@ﬁb& expeesseshnapidg

sequence, or for creatin&gz eletinghrestnction sites to facilitate further
§

synthearpelAnERYA Sphersdiit ey shenredes hard HoPMmitk BoTHermiRig RNA for
thgﬂué%%%g]%hmﬁfﬂoé&miE%ﬁ@é%ﬁﬂé‘?&%@,ﬁiﬁéﬁf%hmﬁ{w%ﬁﬂré? ?fﬁ: HSP or

. Chem. 253: 6551), ofigonucleotide- directed mutagenesis (Smith,
0 2M.OB5;TRYA liRewy Geivdie tonaaBdbnidihatsadtnaes in (hethbasd serepnsd by methods,

155; 558-568), PCR- over iQn t af, 1l
s DA 3F T € s or oo
is aBibieleh tiqiEPr42vIQidy bidddutaikfidatiomsiogobe boufrndibydddabie HSP- or
am%tsrant gsdlztilideC gx@ucleotide DNA sequencing. In certain embodiments, a

GAeIcEE encodglhg a secretory form of a non- secreted HSP is used to

. practice theimethecddiokthbqdiasent favdrtidonBpcf a muiteitdcdgoanchencoding an
constructed by deleting the coding sequence for the ER.retention signal .
HS N BTGRATGIHL KOEL B KUaTEe 2 PEBALA IOV, T  specifi
embwieemanidededaciiatadhecrroagniianisndp uliidatiorbefdeetifiSPasliohtamed by
as.the Fe portion of murine IgGl. In another embodiment, a cula
bybdir o da BT Bm?awg@a%ﬁew@aéﬁem%Wsﬁeﬁﬁgfn%?@%m
varigds MR R0 61 CeRRERGy WieR GR34RG8IM 49 H484 3k demedisgatesdbaiployed for

deletion of the ER retention signal of gp96 resulted in the secretion of
Cmsﬁﬁ%@lﬁsdgbﬂé@%‘ﬁ%}exes from transfected tumor cells, and the fusion of

the KDEL gelaiet apRbayith el aGh tagiliaiecaisdstestioniny BbSA individual
and FACS analysis and its purification by affinity chromatography with the
nuckielidePirotdiiVA. FEaUPICE KR REBSION SaITEWEIR dsid siasidelrpatgsthe

exp’%@g%#%?t% E&:ggeﬁEé%Mfg? QAURGHIE RN AR PSEHESIR GRG0 FXRIRIR Wk ther

vect r propagation and expression in recombinant cells. An expression
margpwistions, Sischdedonereds inetads tutaruié bitiécddquenrialerldButpRgPasLs, in vitro
site 552 2N QRSIEbNRARIRSRICA With 975 7. Biol. Chem. 253: 6551), oligonucleotide-
directed mutagenesis (Smith, 1985, Amn. Rev. Genet. 19: 423-463; Hill et al., 1987, Methods

Enzymol. 155: 558-568), PCR-based overlap extension (Ho et al., 1989, Gene 77: 51-59), PCR-

based megaprimer mutagenesis (Sarkar ef al., 1990, Biotechniques 8: 404-407), efc.
Modifications can be confirmed by double stranded dideoxynucleotide DNA sequencing.

In certain embodiments, a nucleic acid encoding a secretory form of a non-
secreted HSP is used to practice the methods of the present invention. Such a nucleic acid can be
constructed by deleting the coding sequence for the ER retention signal, KDEL. Optionally, the
KDEL coding sequence is replaced with a molecular tag to facilitate the recognition and
purification of the HSP, such as the Fc portion of murine IgG1. In another embodiment, a

molecular tag can be added to naturally secreted HSPs or a2M. PCT publication no. WO
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one or more regulatory regions which allows expression of the HSP or

agM molecule in an appropriate host cell. "Operably-associated" refers to

WP 3LEEEEBN in which the regulatory regions and the HSP orF 4}y 52003/006507
polypeptide sequence to be expressed are joined and positioned in such

99/42 ayiasdaspermitisadstiptosy hadRlimateh, i analatignief itwlkl8 i dhe secretion
aZM sequence. A variety of expr%‘?sion vectors may be used for

f
of SRy LRSBHIS IBBIEDT AN IeRTiHGd BEABE e fhe TRioR gLie KDEL deleted

gpo€eamigairphage 1 phagrmidsoddnodiiesh UBES -EXamPIe suabikidend its purification
bacteriophages such as lambda derivatives, or plasmids such as pBR322

by afimtycBpIap R R Orithe BIYERrdt 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 drtidAUBRRBESHOMSKEIEMSHf the HSP or a2M gene

SeqyENEs: ANCLONG.OLs BIAKR SRISR oo IRUENs AL HPIERSIRN AR Othe

a2M in mammalian host cells, a variety of regulatory regions can be used,
explfersoxarnpie, frepBpagntarnyaiathdiptespromotersnthinaytoptlsg aidvitipsession construct,

CMV) .immediate early promoter, and the Rous s m 0}/—] S,ng, iated with
s g P e A SIS B o associted wi
one usefotdmapdnionalien @ells ncud & buteapeenabmitda: Hiihose A¥sooiatade in an

with ttrg%rgﬁtie 1oth5)ne| \llléu%ene,a%%g%ee mammary tumor virus

) e, on_tn which the regulatory
appré’%%%cor icSid responsi S%Ogc ermina erlgp%as 1Ia\}-ll_]'llige),}%he & ’

regi{@siatel tediPemney antitieH BREG geracé\Millamgeisatd 1858 Ednodpositioned in

Res. 49: 273 5-42 ; Taylor et al., 1990, Mal. Cell. Biol. 10: 165-.75). T
su%?freﬁé*nw%flsmteggﬁﬁfmﬂw@p“ P r&%ﬁ&%ﬁ%%%ﬁ%% 3 H8 sequence.
vari@NAREBELRNIN O IAGILIBIAR B¢ ARl GRrthtccinanssimtionESThanceldlamenting, but not
_.In the expression vector, such as those found in SV40 virus, ngatitis_B d
hmilge 19, BIAHEYABTI, PHARSH BERSEURAS RN WO N O otss: afFases include
bactg&%ﬁé 00310AGRAL anatalthieRed pRsAR (568 Bifnerebaly 4887plasmid

‘Methods in Enzymol. 153: 516-544; Gorman, 1990, Curr. Op. in .
deripBtise v bhe Blaesapt YR @edsieme ctoP Y a6 BRIERSEH R IELomprise a
func@@ﬁa@%ﬁ@%%%%%&ﬁ 279 EoRBSANRB AT NG VREIAN i %%@ﬁﬁ% 888 cell, one or

type of host cell; or integration of the vector into the host chromosome.
morgstristiquendesusiggsisiisd dinsesionefithrddSH vephddtisaorrgivrice, and one or
mor@#é?&%@%%%% ?Sglicating sequences (ARS), centromere DNA, and

telomere . Itmay also be advantageous to use shuttle vectors that

carFbeegphisatecod RS Rradmtaiddinatiendtamiootipess of hasttyelfsegulatory regions
can 9 gllfié nfct'p gxgﬁ(gnr e,s '%”SY? %EH]ya%ﬁqgtteaf)rr]osrglcﬁglt%bclﬁe%r 0%%%%%?‘08 (CMYV)

marker genes for
immediate early promoter, and the Rous sarcoma virus long terminal repeat (RSV-LTR)

promoter. Inducible promoters that may be useful in mammalian cells include but are not limited
to those associated with the metallothionein II gene, mouse mammary tumor virus ghicocorticoid
responsive long terminal repeats (MMTV-LTR), the 3-interferon gene, and the HSP70 gene
(Williams et al., 1989, Cancer Res. 49: 2735-42 ; Taylor et al., 1990, Mol. Cell. Biol. 10: 165-
75). The efficiency of expression of the HSP or ¢2M in a host cell may be enhanced by the
inclusion of appropriate transcription enhancer elements in the expression vector, such as those

found in SV40 virus, Hepatitis B virus, cytomegalovirus, immunoglobulin genes,
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initially isolating or identifying host cells that contain DNA encoding an

HSP or a2M. For long term, high yield production of HSPs or a2M, stable
eXprassiprrdBgmanunalian cells is preferred. A number of selectigfs2003/006807
systems may be used for mammalian cells, including, but not limited, to

the Herpes simplex virus thymidine kinase (Wigler et al., 1977 ¢I$ 1&: o
m@%@}?ﬁ&?ﬁ&}«a@i %%ﬁﬁ%ﬁ?@%&é’pﬂ@ﬁﬂ&@?ﬁ%@%@x@% kP affid 44 Gorman,
1993;![1@@;‘5@;}.11916@10?6&&}16}4@-36%@: Sci. U.S.A. 48: 2026), and adenine

phosphoribosyltransferase (Lowy et al., 1980, Cell 22: 817) genes can be

empld§ SRR BT S8 RO TaEptaRragesAles PaRhBBIBGRace and
replREINANMGIRANLRUSEH RS (08 BASISR selectien oy HRYARIgREE the vector into the

reductase (dhfi ), which confers resiStance to methotrexate. (Wigler et at,
hos{ opEmstmEcadicB sEAueBoas TRyIBerdoMbrscstcatimged preRlicqHan origins,
autcﬁf@goﬁﬂrr I%é%m %egﬁé@e%\g ,'8&&%%%[’@ fﬁ@it §8Bmere DNA. It may also

mycophenolic acid {Mulligan and Beérg, 1981, Proc. Natl. Acad. Sci.
be 4§ @R gZB U207 R¥evbutilg cier oo St ctrahs fesplienigrba)d whithrtmdfarst least two types
Of}ﬁaiggﬁce to the aminoglycoside G-418 (Colberre-Garapin et at, 1981, J.

ol. Biol. 150: 1); and hygromycin phosphotransferase (hyg), which

confersddisistaticectipiopgramicitor Santerneat stleddigiée, (GenecdBblk4idrker genes for
. ..Other selectable.markers, such ut not limi o0 histidinol a
P S0 S O T AT b BT CEE o HCh g e 2. For long
terrl SR:horiel2MreadingrsefHiShea-0 peMpdy: s sapiete thwithrmeguialdry cells is preferred.

regjons can be directly introduced infq appropriate host cells for .
A RS P B OGICEO Y e SR PN PEHE b B B igh miled, o
the WMidhsust St ex wlosingsamdanexamwieled s «Patent Nt 5138085 Ry Jdienthine-
expression constructs may also contain DNA sequences that facilitate )
SRR PRSP SR RS LB e derdRatitd 4 el thdd hdLP el al i ogth St US-A.

48: h@i‘?{%@% naleAbE RIS IBRIARC L s BPLENEPEIRATYIIQEMPI0Yenes can be
an 41 WO 2004/075636 PCT/US2003/006807 expression vector

emplsshiBiF 4 SE1T OB B GTigm STMABIETSF dblopR iRl enessiararpan b used as
the Shs OPAURLE AN LARIGSD IR RIT K¢ %S}[xgﬂl,%h!ﬂ@h'@&ﬂﬁxj@ QstictliRe to methotrexate

Expression constructs ‘containing cloned HSP or a2M coding sequences

(Wigder seaintt80chdtintecdde FaahntatianZhd86de PleE varnbtyl 88 teBrrfighied. Acad. Sci.
oW i A ineludi imi i 0 '

T e

Protrasfedtionl (SchabieARIGd20 8 )ahe1980nSdiesw 215: {466 168)), which confers

EER AU IV AT, M s
hygeopressiginovpittarmekesasitibg d)eveiicnan fressysthtesizad hygtomycin (Santerre ef al.,
1984, Gene 30: 147). Other selectable markers, such as but not limited to histidinol and
Zeocin™ can also be used.

The expression construct comprising an HSP- or «2M-coding sequence operably
associated with regulatory regions can be directly introduced into appropriate host cells for
expression and production of the HSP or a2M complexes of the invention without further

cloning (see, for example, U.S. Patent No. 5,580,859). The expression constructs may also

contain DNA sequences that facilitate integration of the coding sequence into the genome of the

= host cell, e.g., via homologous recombination. In this instance, it is not necessary to employ an
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assembled from known DNA sequences by techniques well known in the

art. The regulatory regions and enhancer elements can be of a variety of

8?%%8%4,’ botihatural and synthetic. Some vectors and host celrscﬁ{w g3/006807

obtained connnercially. Non-limiting examples of useful vectors are
expr%?&{ipggdpd% chix 3 RpGentRIaHaN Mnlespiasrhielbgy, &9B8n order to

ed. Ausubel et al., Greene Publish, Assoc. & Wiley Interscience, which is

propietypofarep iy Bin By Feretehtanalseniran thedogscsitommercial
SURRIRLS.AHED AR olaiarh:h Ao alaas Siralaena s andinidiogarbe

ternatively, number of viral-based expression systems may also be, di
introdiilizé dowithernammmalian hesli s tHriree oamisinanf webrigs kurmgp dgart, mcludng

bt i STy R bR S DaSkhORRR PRYe Pean A ve onmstoumn 1 223.

tal., 1979, Cell 17: 725), adenovirus (Van
232)Digperuatalcifsa] MaksiBebBiSicnefasR) deeralaskitiabsipindla: 166-108),

(McLaughlin et al., 198 irol. £2:.1963), and ppvi ' MEUS,
clect Rt A VO Aot PR RSB ar 0 Sho B oL e oo
(Ca@@@]ﬁ??kﬁ&@,i€®i$gg:aa99ﬂ$§§pression vector, the donor DNA sequence

may be ligated to.an adenovirus transcription/translation control ion.,:

o oA ALRS BT AP AR TR OB ot SR B T h S, Letizca and

asseMB¥NEMPRIAsared incdhepdensMistsnganremebkiowitno dreiarvivbhe regulatory

recombination. Insertion in a non-essentialg{e?%on 0] éng?]viral en

me -
resi QBRI SHIBRET ST AR LI I A FEEBrAbPARE O S S e ARa e Some

atua
al IS viaple an

veciGRAPARIe of eXpressins:AarplagousRiraBES INdpfaaiathhestsnises of grgful vectors
Logan and Shenk, 1984, Proc. Natl. Acad. Sci. %ﬂiﬁ%% 363?{?865%)' asubel et al

are @eifshapMBRSadIFS PBPYI BR T TRiRe FEYRIG Hebrates, |r1c€iud‘|%g ”

Grenﬁ}g@u@ﬂgﬂtﬁs%\y‘&qmi@tﬁﬁ@&%(%?i\%ﬁﬂ?ﬁ i Aifnieiel shrticyeetersnce; and the

ave been developed for recombinant gene expression which exist as )
catabigble, comhicopglmdtoscasiesrdelpi e buppngs Sigtagene Inc., and Invitrogen,
. PCT/US2003/006807 extrachromosomal elements in mammalian cells.

"Typically, these vectors contain a segment of BPV DNA (the entire .
gentirenat eeB Y trms i ingtrsghse NS siReTbtEIWIaY 2l dsdiHyged with
range, a pelyadenylation signal ice si C : ;

R S T S SR Ay
bacbogel HEel basnglednstriictiosimaivh HmpHIoEEBAG (Braoterig, ahe1979, Cell 17: 725),

expressjon gene constructis trans intg C nmali
G SO L) o Bl O BoANT e DS eA s
(MEI8GHoR0sAEDN] 9B0] tToReIhest teli3)ihat do vint mapidesta tiarstEmee dl., 1952,
henotype, selection of transformants is achieved by use of

Prof i nafker AEh s RSOl e ALB TR g o LB sion vector,
the donor DNA sequence may be ligated to an adenovirus transcription/translation control region,
e.o., the late promoter and tripartite leader sequence. This chimeric gene may then be inserted in
the adenovirus genome by in vitro or in vivo recombination. Insertion in a non-essential region of
the viral genome (e.g., region E1 or B3) will result in a recombinant virus that is viable and
capable of expressing heterologous products in infected hosts (see, e.g., Logan and Shenk, 1984,
Proc. Natl. Acad. Sci. U.S.A. 81: 3655-3659).

Bovine papillomavirus (BPV) can infect many higher vertebrates, including man, and its
DNA replicates as an episome. A number of shuttle vectors have been developed for

recombinant gene expression which exist as stable, multicopy (20-300 copies/cell)
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example, BPV vectors such as pBCMGSNeo and pBCMGHis may be
used to express HSPs or a2M (Karasuyama et at, Eur. J. Immunol. 18:
WolddyOhkeset at, Human Gene Therapy 6: 325- 33) which maydhariRs 06507
transfected into a diverse range of cell types for HSP or a2M expression.

I romoter m Mackett

[ternatively, the vaccinia 7.5K ay he used (see, e.g.,
e R S S T DYl S WhsCi0s et @ soement of
BPYOBNA (Vieahd: §n6:864r Rapicahneian #1988 freaNaf-Ataed: $&h a broad host

s where a human host cell is used, vectors

] UéSéA. 19: 49%7-4931 In cas}e ¢ S .

B H G T %@?&ﬁ%%% TS BT gt RIS AHdEEPhuRgisgpicss " plasmid

seqmetigantat (@BMNAhd vectans wepngeptieation aston ey He bsedSleh and
vectors can be used with a broad range of human host cells, e.g.,

PR AN PRATHERIG S PRI SREAPIBEIENG raefecidinioigylypkmammalian
celRDEABXRL (B lable HamiGlente %QI.&%H‘P%@%%%}G Bﬁﬁ%@?ﬁﬁﬁ@ﬁ ldisﬁegfroporation.

a2M expression can also be achieved by a retrovirus-based expression

Forsiporenio eduthiat d a2 ietrslirmsed pametfiientyditectlraps formants is
acHf@Ralel genNasaAse rrpe ok %&kﬁ@?ﬁlﬁ?%%%’d{ LEXAMIER resistance. For

primary hematopoietic cells. In retroviruses such as Moloney murine

ex ke riia WivastomescbiahpBARdgaNe seusn CA4@Hs baayrbmovdd@express HSPs or

21@@@(}@& _ " a2 coding segugnce. While the missing.vir anc.
. funqtions%ﬁ%?&g in trgr%.l%éé yoeél?%gn%%ef&?rcf?ifﬁ;wgﬁ%y%lglrherapy 6:325-
33)redriiraiaycbior banaaisiodied inariplivated by gthe Dhdidemes dovEIBP@USEE expression.

forv ing. For. ex e, a refroviral vector.can compyise a 5'
o B e s gt v . 1982,
Prooriytlofueplication, aAd secadi mdkeetThra:NDaseisdcidted. 49: 857-864; Panicali
’ ntigenic,peptide, DNA jsinserted, i itj ween the 5' LTR and )

et B o e B RSP IS ASHHS bost el i
usedloretbBMAsclhe Fit ERsedmpiisesas (FBVYia¢inOPDRUERY i antigen 1
omater, an.R region, a US region and a primer binding site

LTR pr .
<EBf§f§%f B S KRB GHGTACED SRHEEER ShehREoRt &R used with a broad
rankpofvindhed3 WIR, 204141875686 RpIZL32003/006800ariN, Prot. Eng. Tech, 2: 14-

heterologotﬁa romoter as well as multigle drug selection markers may

13) i et vtk edrensfdeniecidrdbrranate selection of infected

cellg teem Mehaighin etk LR EAGMNHEIRIR AGKRESH AR MR us-based
Biol. 38: 91-135; Morgenstern et al., 1990, Nucleic Acid Res. 18:

EXPESEPIBEGHETh S FRAEIALO Taugedhany st ToviTes-amodiBisatenndeaiiand transfer
- | : =302 n .
g nddR* %@ﬁ{ﬁ@%’ Fcdb &2111§§!ﬁ?1%, $o2ad %@%&%}%ﬁ%ﬁ%&%@%ﬁ r{}:.e}ls. In

Gene Therapy 4: 129-141; and Grossman an
retriy geaetiesharrdMbdoatyInuige lademheviscombvistarfttbe isrm ayrssequences can be

remGIH S 95&%&@&%@%%%&0&%@ Egetfﬂr%esr%%%be, while the missing viral finctions
can be supplied i trans. The host range for infection by a retroviral vector can also be
manipulated by the choice of envelope used for vector packaging.

For example, a retroviral vector can comprise a 5' long terminal repeat (LTR), a 3' LTR, a
packaging signal, a bacterial origin of replication, and a selectable marker. The ND-associated
antigenic peptide DNA is inserted info a position between the 5' LTR and 3' LTR, such that
transcription from the 5' LTR promoter transcribes the cloned DNA. The 5' LTR comprises a
+ promoter, including but not limited to an LTR promoter, an R region, a U5 region and a primer

binding site, in that order. Nucleotide sequences of these LTR elements are well known in the
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incubation time, optical density, and media composition. Alternatively,
cells mg’é be cultured under conditions emulating the nutritional and

}5’%81 4P requirements of a cell in which the HSP is endogfé?%ﬂgﬂ)‘}:’/““(’mw
expressed. Modified culture conditions and media may be used to

art. @haBesopraduetionief HSRipeptitetcompiexesiccosexanmpte may also be included in

recombinant cells may be grown under conditions that promote.inducijbl
the GP%Bflﬁsé%‘r8§§%¥0Afﬁﬂe.{éfﬁé@|ﬁ%€?8&b8fﬂﬂf%%dl—?§$ &ﬂ@%&?&&@@r Ghdl- 1990, Prog,

NuclBNeRURNRBAYREeuRessRY as: usios prateinsirfaciiiale secoMmetcRNAcid Res. 18;
purification from the cells in which they are e>?oressed. For exagrggle an

358 SO G AIMIBBITpapH tmay Wortdl: 4 Blgnkl Lediien fedbietPaptitietsapy 6
291 968t i Fansiacationag oss NerER Mmembiang for secretian inte e wiidi8man and

medium. Further, an _HSI5’ or aZM polypeptide may contain an affinity
Wiljahel 983 ck as. affinity tebelicfusetibs whySpdrtidn Whthe HSP or a2M

polype 9@9&@%@5&5&%’%&‘;&%@2@ %}%afﬁ?géﬂf &%&&g'c%&i&ﬁiéﬁs@f £XABRIEwe,

the™ carboxyl terminal. an be used to faclilitate
incupaiification of tive! plotain, Hyd biedngo@midiinity\jaragrholedlneay be cultured
Varioys.methods for production of such fusion proteins are well k Q‘Q’élliﬂl hich th
g RS S A T i PSR BIGIEICS S EPQh wich he
HSTthegdngennpbieimptevel. préteiably atltthe genktienelnB onekampjd;dheed to enhance

cloned coding region of an HSP qr a2M polypeptide, may be,, modified b
prodilt ALk oREP L REIRARE DI AT RN RGN S (S rBe ™ under
condtighs th80SoMeleculriciBlenisy, Ajkabasatory Manual, 2d ed., Cold Spring

Harbor Laboratory, Cold Spring Harbor, New York; Ausubel et al,, in

ChAWPE SREHRRAT IR BUAL R ROTBEDIAISEA 36y AR BB RRg 5o o
fusiASpRAAIRS AN NMHeY bt sienssublRv Ttk othwill bellappaneoh dievre expressed.

the following discussion that substitutions, deletions, insertions, or any

For gmitration B oot e mRSAICEIY CORBIe I8 ah g8 sP L iFagler Peptide to direct

its AMCIe0NidS, Sequiense BRRLING AR HrEaradlime |¥1ﬂ§ﬁ€@ﬁed‘}ﬂiﬂv Qurther, an HSP or
2004/075636 PCT/US2003/006807 In various embodiments, fusion

o2 MppstbiprpOSmpIEiAYHRE HSHIBH RIRPPoRyisépiie FHEY béhadsebiRg™y portion of the
NIy T e o, o
carba2M gemenfragfient ifinite lqhkdpen keading thamalitis puvdistaoptdsingptein, by
il RS AR och et e e or st ppepie

be fenoginizecinyisgecificciciing parthelissiovayrbeiusec: foethffimityn in the art. The
man%tﬂggggg r\}vBIc h?esHu%‘cgn%ke?rszo ngé%pé ia%eéccm' at the gene or protein level, preferably at
the gene level. For example, the cloned coding region of an HSP or «2M polypeptide may be
modified by any of numerous recombinant DNA methods known in the art (Sambrook et al.,
1990, Molecular Cloning, A Laboratory Manual, 2d ed., Cold Spring Harbor Laboratory, Cold
Spring Harbor, New York; Ausubel ef al., in Chapter 8 of Current Protocols in Molecular
Biology, Greene Publishing Associates and Wiley Interscience, New York). It will be apparent
from the following discussion that substitutions, deletions, nsertions, or any combination thereof
are introduced or combined to arrive at a final nucleotide sequence encoding an HSP or ¢2M

polypeptide.
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In a preferred embodiment, the affinity label is fused at its amino terminal
to the carboxyl terminal of HSP or a2M. The precisé site at which the
weemnigimaske in the carboxyl terminal is not critical. The optinpalsiter6aoosso7
be determined by routine experimentation. A variety of affinity labels
known in the art may be used, such as, but not limited to, the fide mav be
intaricaTisaio buhe SEnStinh EIGIb AL BER FrstBTHEgdlE dive (PATY RYgRePHde may
Vistalchslate affinine cluomaingraply i hplentRiatnsalatadiolecoliing an HSP
made Bio Ggry,%lo . 2, Ed. Ausubel et at, (_Breéene. FEukilish. Assoc. & Wileg o
or a2 Mitprbgiepiady, ghyththionelSctasafdpamayc e asHRR o1 6651 RROG FASRRY I the
Cell Bio. 4:220-229), th I: E% Hé@ﬂ&grpgﬁigfﬁ% (Bt Alud®8at the HSP
pmpebrégﬁcg%gl%fp%&?oa%ge\?g?%@ ceFHu %Eegg%n ing domains (U%.%. Patent Nos.
or cr2 B4Ry, 202x2475BHLB 7 9Bt (o npgwal dusion Pogsitprafiniyigpels, whichmay
7:117- %5,2 etc. Other affinity labels may imparf flus BIORSHISBHR HSP or
be recogizes oy Sp5H %t@ﬁ‘gﬁ%ﬁ}%%}{te}%rf’p%r 10NS OF %r%)én uorescent protein
a2M pBEpbguiike. Other possible affinity labels are short amino acid sequences

to which monoclonal antibodies are available, such as but not limi boxvl
0B R R e BB L RSP A R AP carboy
termiBANEIRGIds 40844 3Pndhecinticnzar viisthem Aggutinim {HA) ¢hitopdoxyl terminal 1s
Other affinity labels are reco{gqnized b%( specific bindin]%rgarta ers and thus
not crdisatE R BRHIBALSY iRF BTG e Bivding Barher

101,
ner w |c]h can be

immohilized enig.a-s ol RunReHh BeReafinihbdakel; sely afford shelldgRd to, the
or a2M polypeptide novel structural properties, such asbtéke ﬂi%glt%l Jl%énaffuﬂty
immunegliphels SRsERE 6619 aﬁi}#sqﬂ%ﬁ%\m“ﬁé‘%é’p%% ith-a BoUne
Y RCIEaSEP AYIILY: 6f IfsTactiantistee v Ne2HED Suadil et al., Greene

Chmrg%p%%itﬁ%’ae and its partner in the course of antigen presentaéi%n. Thgg,se Method
Publialifitiegdab&I S ileyuknietyicermeal e ProfeanHarai6 faly SRdfs g~ Methods

olymeisAfinity Iabgls Hhaigstiasrlidlangoreains 9D8ene 67:21-
Mol g%q?r%e%egé an%%%%%gjj Mﬁf?pg é/%e%%l%%?l%é-gofgg), or%BDZS (Lee et at _
30), @00y ihusrwiliiok 15 B1d BBR)ins PortiBaswl NAR hAPRIRGGICEHIm 247 5:137:819;
molecyle, gantaining sites for;inie 0 digyif] ?ﬁﬂﬂ?i&%‘l’éqﬂﬁ chigath@uorescent
Torgis ftlort o I s Al b p%“ggt%%gfﬁ e ed theﬁg}g, HorEEEn
propéRaRYIME RIS aealdd 4 MMPIRROAD7 P63 ROT KISZOITTBEEY Prokay and the like.
to obtain the codjng region.of the above-mentio IRity | 1 antibod
Otherpasiitg %@t%ﬁi@g‘%}f c gnﬁﬁlg : Sﬁﬂlﬁ%?ﬁgpﬁ%%%hnﬁgcgﬁhﬁ% ofies A
avaﬂ_ﬂ&?%b@ﬁﬁw &%ﬂﬁ?ﬁg}@@éﬂ mﬁyﬂagﬁ%nsimg m}@mds;r@m{aisaﬁt%@twgpmpe, the
isolation are available commercial referred affinit e .
v ABFUSALBIB R AASCH ARG T GHEGHS TRBE IR By Ssgiiope: Otber
afﬁnH? figns 5%‘99&?@1%@ @%@eﬁ}iﬂ@ﬁﬁﬁ@ﬂl}g @Bgf&tiyexﬁkﬁﬁ)geﬁacﬂ@ﬁs idolatein by affimity
of the constant region of an |mmunqglobul,|ﬁzkéga(1)\% chalrlL Fusion

bindigig éorieedeubing RAETSA BB can be tmobi
labels may afford the HSP or «2M polypeptide novel structural properties, such as the ability to

o asolid suppor% Abme affinity

form multiners. Dimerization of an HSP or a2M polypeptide with a bound peptide may Increase
avidity of interaction between the HSP or a2M polypeptide and its partner in the course of
antigen presentation. These affinity labels are usually derived from proteins that normally exist
as homopolymers. Affinity labels such as the extracellular domains of CDS8 (Shiue et al., 1988, J.
Exp. Med. 168:1993-2003), or CD28 (Lee et al., 1990, J. Immunol. 145:344-352), or portions of
+ the immunoglobulin molecule containing sites for interchain disulfide bonds, could lead to the

formation of multimers. As will be appreciated by those skilled in the art, many methods can be
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terminus of the Fe portion of a constant domain, or a region immediately
amino-terminal to the CHI of the heavy or light chain. Suitable
iMheNddioBefin-based affinity label may be obtained from IgGRCTAUSRNNGH06807
-4 subtypes, IgA, IgE, IgD, or IgM, but preferably IgGl. Preferably, a

ased WRERIMMURogielulinis 4sed wbea theddaBiorazi pelyRreptidiediag but not fimited

intended for in vivo use for humans. Many DNA encoding immunaoglobulin .
to, TNyt oo tioay i tidapradifisaintedid R¥nd rib s ndte atiy Ao bIEHRG abels and

SDNA linraries Seg, fonexample AR SalyFiasaemistry, 1980,
rea*’i’éﬁ%@f@i’f%}@?ﬁéhﬁet al., 1980, Biochemisiry, 19:2702-2710; Dolby et

al., A98g-Pedaffiaty IAwids Sohv@iab)7rostor ©0ba iReeegkibuiggpolecule.

Proc. Natl. Acad. Sci. U.S.A., 79: -7865:.,Fal &t éﬁﬂ%ﬁ?(ﬁ@t@é‘ﬁ i of th
Typﬁ(é?éé‘éc BATUOS FROTRESS LS fzgggﬁ?%}r%.ﬂggg%?n%nunol, 5:239- 256,
confagabsemany immunoiigicsirbegentsaandiabelingrsydtermadealsing the carboxyl

available for the detection of immunoglobulin, the HSP ar oterminal to 1h
e e R
CHVaKaty Riimrnstegicdhteshniglestknoveg lisbilieariselieffiag tHebebmayf be obtamed

enzyme- linked immunosorhent as ELI immunaprecipjtation ‘
FrohhebodnGt AECADERT S ERCST A SHRAATHF Ihd eyt 2
hurl@REhIS @ SRaRs WithJeadity, availilenativogdiaspapbie reageantsdcin fevivo use for
used with the techniques mentioned ahove to detect, %%antitate an
f

d . ..
hunjgotardlee (MG GeadmeiBIBEIRIR EBRLATHE te Gt 1R AR AEAIRPs 15 known
or ré@é@f&%%}aﬁ]@ eJs. e ReedirAevelan sresifinmrtibedias to dneBisBentistry, 1980,

poly

a2 peptide. A particularly preferred embodiment is a fusion

f
19: 8P 451 AoNPpBly Peptidko RO (Rao g Thel G4 4465 B S of 0 Froc Natl
Aca?gg}z}%@;%ﬂ%%@%}Eﬂggézlcilﬁe@@‘l‘?&%ﬁz]f%ga@:. $elmmuIngl.79:7862-7865;

This hinge region contains three cysteine residues which are _
Fallnamaady, INGIIdinaRUMRROD it WinotrecegbiciRdS ifaRelgy- lumunol, 2:239-

25 6mﬁtce%‘é's%'1%20%r%%%%e‘i&%‘faﬂ%%?&%ﬂ%ﬁ%ﬂﬂg egfon e PERUIBR 10for the detection
fURCHON as a ag, one or more of these cysteine Tesidues may optionally
of ihensubslitiédshyhartttfesarfiMopabiterdsicuks Byt asdsiesamiphdily be detected and

serine, Various leader sequences known in the art car S t .
UG SR B DL AR O AT L O B S o e e of enzyc
linkopmmaliasbesdta eeavHEBIIeA 198mhddniciBioltidBABOrA6aM@ activated cell sorting

2004/07636 PCT/US2003/006807 105). Leader tides.are selected. . ..
(Ao e P ARy A PR BB S G odies, such

rea N BinaRd RaRMeti setigRans s Rpbple, thadienpgsaitiiste, and isolate the
glycoprotein D leader peptide is suitable for use in a variet

f .
ISt & ErOIEREE OSSP BEpIRS fol AR R B g need 10

devERD RELRiainatbian et PR LJesan fithemause immunoglobulin
kappa chain (Bernard et at, 1981, Proc. Natl. Acad. Sci. 78:5812-58162\. )
Prefbpeditadasy preferred embodiment is a fusion of an HSP or a2M polypeptide to the

hinge, the CH2 and CH3 domains of human immunogiobulin G-1 (IgG-1; see Bowen e al.,1996,
J. Immunol. 156:442-49). This hinge region contains three cysteine residues which are normally
involved in disulfide bonding with other cysteines in the Ig molecule. Since none of the cysteines
are required for the peptide to function as a tag, one or more of these cysteine residues may
optionally be substituted by another amino acid residue, such as for example, serine.

Various leader sequences known in the art can be used for the efficient secretion of HSP

or 62M polypeptide from bacterial and mammalian cells (von Heljne, 1985, 1. Mol. Biol. 184:99-
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sequences for targeting HSP or a2M polypeptide expression in bacterial
cells include, but are not limited to, the leader sequences of the E.coli

protedns@swgsA (Hobom et at, 1995, Dev. Biol. Stand. 84:255-26Z)xih0Peoess07
(Oka et at., 1985, Proc. Natl. Acad. Sci 82:7212-16), OmpT (Johnson et

t,, 1996, Protein Expressign 7:104-113), LamB, and OmpFE (Hoffman .
105 AR BB Bt N AL B el s T 4 AT el bactrial,
yea¢Kadanaganel aind 8844 aBiolséghemes2 FR124:40nb ), thatenptaxings glycoprotein D

Morioka-Fujimoto et at., 1991, J. Biol. Chem. 266:1728-32), and th .
teadgy i S Rt s e A RSB LA bk MBI eader peptide for
use BESadfnifed vAHR)n BRdBherBd SHbtliscvdpgluscanase  be et dtsARRhunoglobulin
Environ. Microbiol. 54:2287-2292), as well as artificial and %nthetic

kappip s REHEREL € (adityrd BCatYaibatratoP G di Glinaf 1921 Wsbrad leader

seqiRISES 6f %gé@@gﬂ@isﬁ&@wﬁ@ Rl PNA SEVBRAEE £REAYINGIAde, but are not
desired affinity label or leader peptide, which maybe readily obtained from

limiipddaiedheprodeicuquegarieticlin g somaimens, anaple(HoRPBofh AfertiS, Dev. Biol.

StarttRRIISE8.0856 S#ﬂ@?lzé%taea@%é%e wbh ﬁ&?ﬂ%ﬁﬂsé%ﬂ?ﬁﬁbﬂg%ﬁgﬁ (Tohnson
well known in'the art. 4.4. COMPLEXING PROTEINS AND PEPTIDES T

et aHIPKNDoaMERmsetibed hbfeil Ard exdhaid Ympthda&iemednyprestihgl 985, Proc.
iy P or i . e | .

Nal XUIG 8 SR S5l 5. BORLAEN. SRIRIRDS AU L APYBRL Chem.

25901 ivah Parittestokhe Pefoulakioir afipriteine/anddr, peBime€lame fihh: B728-32), and the

ein preparation of th igenic cells as riged in Section 4.2,1. A
Sm)%é [leels S(?MIGMSR (g%etlﬁle?l\z%%%%hé‘nsen e?l"]%‘rgg%ﬁ’gg% 610%01 S Se%r%%érljr?w 7500),

AR embodiments sare gestion of a
andpheparatioitiotadiigeciacel(§ ceec ellulapdiatoirothvieohooVifdt 128HH<1882), as well as

E lexi { tin the formati lent
ot A S oA ARSI DT BIBT e e S E S At 221:466-74;

Kaipartclg., Thgrcgaiphex|ig sreagtiuvcan result in the formation of a covalent
bond between a a2M and a protein_or ntigenic cell or viral

eptide of the :
par s SRR R TR Ao o Fabe) LT 1 ey be eadily
obtAIARIGRMAIBBEAREOplatARARMERN s hS Brangya PERteinban giah 2 RaRtideial suppliers,
or.a a2M and a protein _and/or a peptide. 47 WO 2004/075636 .
are prighlySonis/pcEoT bt teveshifexiy! eedpyearhbrandaidg art
with ATP or exposed to acidic conditions to remove any peptides that may
be non-covalently as§ociated with the HSP of interest. When te ATP

OMEA IR ERNE =  JH& Brop it o8 uyd
addﬂ%rﬁfcﬁ@%&%ﬁ% %§é}ﬁl§ﬁﬁj§? oLy o%tnﬂ;ie;:gl InGRIBALORZ 6 uoM with 2

When acidic conditions are uséd, the buffer is readjusted to neutral pH by
poptietinddifiorosip-hnddadifyengdes 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

e i,n .'é!:«
1

preparation of the antigenic cells as described in Section 4.2.1. In certain embodiments, the
peptides are the result of digestion of a protein preparation of antigenic cells, a cellular fraction
thereof, or viral particles. The complexing reaction can result in the formation of a covalent bond
between a HSP and a protein or peptide of the antigenic cell or viral particle. The complexing
reaction can result in the formation of a covalent bond between a «2M and a protein or peptide of
the antigenic cell or viral particle. The complexing reaction can also result in the formation of a
¥ non-covalent association between a HSP and a protein and/or a peptide, or a «2M and a protemn

and/or a peptide.
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reagents. A preferred, exemplary protocol for the noncovalent complexing

of a population of peptides (average length between 7 to 20 amino acids

%%ﬁ%@b(lﬁ"vitro is discussed below: The population of peptidfst(fg32003/006807

which can be dissolved in 10% to 50% dimethyl sulfoxide) and the

pretreatecchioR(9g} are dinixed begivarant appiaxinkitely & peptidesiolic

proteins) : 1 HSP molar ratig. Then, the mixture is incubated for 15
condifieRtid K Koty BTG 458 TX BhRABIEDHaMY BRIl 4k the HSP of

interBosHRstehuieredsading ¢t bd0ELNGCOMRIRINGH A MosodidPreparation by the
phosphate, pH 7.2, 350mM NaCl, 3mM MgC12 and 1m-1\4 phenyl methyl
A0S OhgPIEEHE SRISEYTHE brsebfon die CERGTUSEATOULREE P

condRRicRN 1 agsambly (MUBAIeL 4o BRIAUE DY AROKRSHRERIIGSET TRt fying

non-covalent association of the proteins/peptides with the HSPs can be

reageisayetib{PRighePelTaResaRiuier GimroprariglaptsP FIRE) op Magpulation of
peptf%@?fgg(%g%%ﬂ%{g%e%%haﬁtﬁrﬁﬁtﬂﬁiﬁm%%g)}g%qflﬁ’eimyzﬁ%ﬁg%scussed below:

preferred for producing non-covalent com es of HSP70 to

protemsfpeptives) Gt idie (bgeambich purifiedisS 20 is ibabaeldndimethyl
eqguirolar guantities o eins/peptides in 20mM sodiu r
s R L S T B e A Bl o
protenigrollt@&rSit 3ipG featib hil fEhisiroubationisnixtiredd teritbifugadesrie dhours at 4° to
. nore times if necessary, through a Centrijcon 10 assembl jllipore) to . . .

45" AR UM R HROUPBLECBNE 11 S LA RV e et o ot Ot Butaiing
20miveiiion, piefsised oI poducing/nbiaciosalanivigirhpiekdsndi ghetybmethyl sulfonyl
HSP9O0 tq peptides, 5-1Q micrograms of purified gp96 or HSP9( is .
o NS WA EGEFRBAPE? B4 EeL A B BF BT URRTAE L fotrausly QMiltpore)
to reftbitabigpeiiRnsHGRATIOMERRANAIRINAIRMM sodivrn phbsphatedaiféerides with the

pH 7.5, 0.5M NaCl, 3mM MgCI2 at 60-65C for 5-20 min. This ingubation

HSPRRILPE RSAMEHVRY oSO TOBRS terifped Sriiannle Fnbrr (g E oharorlass

Spe(ﬁqgﬁgegg@ggf)_necessary, through a Centricon 10 assembly (Millipore) to
remove any unbound peptide. Following complexing with antigenic

profersaAREId R bplimpEptidbe anvintonn ogdaiecdoPreetiplas Briaopratent

U@%x%%%}?ﬁ@é@%%qgic@g‘?ﬁﬁﬁm%iﬂ}f@emﬁgﬁﬂﬁmwated with

com;gfé%%'%iﬁ ﬁ%@%ﬁ%
004/07-5636 PCT/US2 006807 lymphocyte target cell assay (MLTC)

equithedarijpedbetowf ma@ﬁmwﬁmmnb%?hﬂsp%f@t@iﬁ 7.5, 0.5M NaCl,
s o i Lbiagubaton
mixtproteceisafigekapientadistnssed Hoetevury, through a Centricon 10 assembly
(Millipore) to remove any unbound pepiide.

In an alternative embodiment of the mvention, preferred for producing non-covalent
complexes of gp96 or HSP90 to peptides, 5-10 micrograms of purified gp96 or HSP90 is
incubated with equimolar or excess quantities of the proteins/peptides in a suitable buffer such as
one containing 20mM sodium phosphate buffer pH 7.5, 0.5M NaCl, 3mM MgC12 at 60-65°C for
5-20 min. This incubation mixture is allowed to cool to room temperature and centrifuged one or
more times if necessary, through a Centricon 10 assembly (Millipore) to remove any unbound
peptide.

Following complexing with antigenic proteins and/or antigenic peptides, an immunogenic

HSP complex or ¢2M complex can optionally be assayed using, for example, the mixed
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As an alternative to making non-covalent complexes of HSPs and
proteins/peptides, a population of proteins/peptidescan be covalently
sttachedtaBISPs. In one embodiment, HSPs are covalently coupieddmosooesor
proteins and/or peptides in a protein preparation by chemical crosslinking.
hemic Igr sshinkin ﬂ{]efi are.well.known in th ._For example, in
D A LG ke o SeI R ey B e et andsor
HSPGhiariadehysiecrosstinkieg hatbdemdsddfot, ibsnatiohcofutvalBntharacterized
complexes of peptides and H?Sé?s %e Barrios et al., 1992, Euyr. J.. . .
st A R S 148 o EPETLTABH, ARG B S et AR i ftisoussed
beloGrosslinked in the presence of 0.002% glutaraldehyde for 2 hours.
Glutaraldehyde is removed by dialysis against phosphate buffered saline

(PES) B\AFEMVLGEang: BPTeu el O MRFSaRGE DTS 35 ProtsEpspeptides, a
popm%ﬂﬁmeﬁl@tm ARBRLXINGRk Riaieininsnliges can be crossli

nked by ultraviolet (UV crosslinkir%; under conditions known in the art. In

andtherermsdiment SR arv entrIpndysepRksdon DoMiBemTs/aRaspfides in a protein

prepRERILES IR AMICR QIGRAAIAMEAN P O EAVAICBIY FRMRIEXRH iown in the art,
a2M by incubating the proteins/peptides with a2M at a 50:1 molar ratio

For eyrdipksu mﬁepr@ﬁes@@mommm@@&e@@yraswm%ymﬂon
Glut a%%g'y er&%%’iﬂ% ?&(Sggrp% RS m%& %ﬁql@%ﬁ'&%ﬁ&gﬁ%?ﬁeﬁides and

liters.”Complexes are prefterably measured by a scintillation counter to
HSPmike Bareidhat oh, 458 folar Ipasisydaeh: H3M di332M iBrolssebied tomg of HSP-

bind equivalent amounts.of proteins/pept proXi 9
PGl T L BB o R T ERT gt Shle
Glutd 668 4a68-*avhit hyididgsiparated flereihdy beféredoalimétPEijrevgmight

To reduce 0 ity of formjn complexes of a2 nd the .
oSG S et TR Al B PR ETy SNSB Moputation of
protéBNIRRI oteade: acthdlivipiDs e kamplex gV T bissehinking asdanptisheds known in

with the use of protease inhibitors, for example, by the methods described
the - section 4.2.1. Also desirable is adding a reducing agent (such as

2-meraanteethapaiiieiher teagtiansit nepbinliat aucioephilic eampasipdses in a
present in the protein preparation which may activate a2M for covalent

ProteaSTRUGHORTAN bF FODAO B SETALESH 3R AEED T RRshsdroteins/peptides

withGRediMent 13 RARUALO AR ARHERRIL RN IANY Al AN SRR RBBINES30 minute
in a protein preparation can be complexed to a2M covalently by methods

incubatigasetbE intpeTuprimelaieds MorRbidey 120 Pe wHRPWORYGBESHslsion filters.
L e
basis, each FISP or «2M is observed to bind equivalent amounts of proteins/peptide
(approximately 0.1% of the starting amount of the peptide). For details, see Binder, 2001, J.
Immunol. 166(8):4968-72, which is incorporated herein by reference in its entirety. To reduce
the propensity of forming covalent complexes of «2M and the proteins and peptides m these
reactions, it will be desirable to inhibit or remove protease activity prior to complexing. This can
be accomplished with the use of protease inhibitors, for example, by the methods described in.

section 4.2.1. Also desirable is adding a reducing agent (such as 2-mercaptoethanol) to the

reactions to neutralize nucleophilic compounds present in the protein preparation which may

# activate o02M for covalent association.
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antigenic peptides can be incorporated into a2M by ammonia or

methylamine (or other small amine nucleophiles such as ethylamine

ARiAY EVarSal of the nucleophilic activation, employing heat (&t afig3/006807
Pizzo, 1998, Biochemistry, 37: 6009-6014; which is incorporated herein by
RN gniirgesushaansitionss thal llenplotonsittappingat peptides in
pept%:f"es %y aZM can be employed to prepare the a2M complexes of the

a protoireptiparCovatsnbinkinglote opaitry serhtigeme protetndpsepttd *-
publi‘é%%%n“g e %?Pﬁig%@ﬂ&%@%@ﬁf@f@&?ﬂ)@%@@ﬁ Hking ageNtwhich are

crosslinling agents and methods of their use are also well known in
incoriheaatt Rreferaphyfthacerossiimkinmgatent ¢ acIeH HRI6 PREIRBs sg Y or

anti gggggg%gg%“g'eﬁge Sl %@yggﬁ%\ﬁﬁe&trﬁeﬁ@mm@y& BaRR small

0 esy Adaetal em. Biophys. Res. = )
amin© ARTBYPhi146:26: 35l PBatadiatiiORf - Bidarighr. BidphpsiiRaghvation, employing

Commun. 150:883; Chu and Pizzo, 1993 J. Immunol, 150-48. abin b
beat (58, ENED: Kka B 6 500 A A Lk O pie helbin by
referBIOPRY s RESrGOMBIUR c3AHAREHLB NPT yetanot hepeimbotivigitseby «2M can
population of proteins/peptides can be complexed ta ixtyre. of H :
b e NSN3 hIDUEIRAP o BRI B P P aion of
antisHRRGHRRn ARQHRIS RIARIFKEM AN IR pithantgenie prdtdinsand/orrosslnking agent.
peptides from separate covalent and/or non-covalerglt corgf)lexi

Suchreenonns o e5pto B e S NSH 15937 SNSRI Bbforect. Preferably, the

cross%gg}ixqé%@ﬂ?%%&M@%@@%@&@&l@f@@ vhapehasitigeniecntataeis Methods for
and/or péptides from separate covalent and/or non-covalent complexin R
covatestotionEioahalsd optidrampBEREHIIHYA @5 fbrAt 4 ediipodit BRrsHgbhys. Res

administration t ject. T IR JREAIMENTSOBS3; Chu and
COH‘&&R@@R‘%%%% ?Kl%%%%’l% U%§%T§Eg,&%s%s' %&?yc;rdance vv}ith the N

Pizzin\eNGoR, Erompbsifior $ifGhs mvénishtwiieh Bofnpkeds Scomplexds Bt Mitsuda
antigenic. peptides.derived, from di edgyieselic ang/or

et “lmlgggrg%gﬁgﬁvegdo%r%%‘e%ess'ot‘?%ntlgeEriigogélil?(‘)%: Q\§/iral(5lp_article and a HSP
angfoy-a2hbtisaentiniktecet] sparsligjentofuittoisarrperiidan iafcrtigrigplexed o a

. diseage. In one %%od'ment ‘treatment” or "treating;refers 0, a0+ methods described
mixtyEEoritioAnSs 1&%? SRS I%CL)J%% |§egsne?,noroatalleast one discernible
abowyYMmptom thereof. In 50 WO 2004/075636 PCT/1JS20031006807 another

embodiment, "treatment” or "treating” refers {0 an ameligratio a I%@%l t and/or

oS RS B Dy S AR S R it Sl EOFblent an
non IHESHRAUS SlisaasmanelarsRssH dytidisgprbiblombibaisalfieot dngeposition before

another embodiment, "treatment” or "treating” refers to . -des {r
administration to a subject. Complexes of ¢2M 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.

45. PREVENTION AND TREATMENT OF CANCER AND INFECTIOUS
DISEASES

Tn accordance with the invention, a composition of the nvention, which comprises
complexes of antigenic peptides derived from digested cytosolic and/or membrane-derived
proteins of antigenic cells or viral particle and a HSP and/or 2M, is administered to a subject
with cancer or an infectious disease. In one embodiment, “freatment” or “treating” refers to an

amelioration of cancer or an infectious disease, or at least one discernible symptom thereof. In
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inhibiting the progression of a cancer or an infectious disease, either
physically, e.g.; stabilization of a discernible symptam, physiologically,
&9 ofiaiization of a physical parameter, or both. In certain  per/us2003/006807
embodiments, the compositions of the present invention are administered
tﬁfa subject asta‘;%reventatjve measure against such cancer or an
e e HIeEke RADEHH Rbr S e TRTOR “BroprLOEH reflrstane
measieabletiyHtihgatiskateaquiing ByaitenCaRCR AN e fiaus isRass: Mcessarily
. one mode of the embodiment, the compositions of the present invention
disgranibigiiniateted et prebanethvemeadineto Arsubest Hivifgagershes ©
inhFRAISAS KRR Aot ANGIalReABP e AsR: O hiihe. embedingntidhe, o.q., stabilization

compositions of the present invention are administered as a preventive
of a{lsrsurible WapEe PAXRRespakdire go dabilialensfircrliomierhprasieter, or both.
MG Ah RAMOLEARANBLIOR PRI SRS 648 A kiered to a
agent of an infectious disease. For example, in certain embodiments,
subjefinifis PERicR BTN p0 siting shthednvemiom infdtqusatisersibitionused herein,
« A dedustion.of the arowth of ¢ cel infecti agents by at
P o oo e e o Sonie SR B A0 Ml capoer o
infeantsadiksast. 7096 patedsto 608 cabladisteb0 % catdepst i, of leapted@binvention are
f least 45%, at least 35%,. at least 30%),.. at least 25% at.least,20%, or at
A R e b A 8 e SR e 5 e cancer
In gmthpositidas Diepardd byrmethbdscofthdtiovs nifoheganphis carmptexeadministered
of heat, shock protein(s) with g.population of antigenic peptides, and/or -
o L B LT MR VAT SRS Dot ot fried o
chepeipiideadidreibmipasiians: apprat facinguee@ardntammatonyraasifeniats disease.
the tumor site and can ultim tgﬁliy cause a regression of the tumor burden

in tHe EANEEP Fati ST B0 O RGBSR R 04 B $RFHREsHIBI Gfdhe invention

lead ih@rinVERIOMCRTceBRAICEANR iFdRHR oceRetence-at e sibiRflsaRdnts by at least
elicit specific immunit ainst infectious agents or specific immunity

99 G EEE A AL ek SURe STAS s Mot . o least

60°%2R3eiiv BopseeRkiheonsatiand pIograseinn Ainfacious:diseastas e, at least
to inhibit the growth and&;ogressmn of tumor cells. Combination therapy

25%efdrs1d) tHEuSE oF Ersblodmisielis b thomethprexlsssiaé sud eppasition.
Witm%%}ﬁb&ﬁﬂﬁl%}&ﬁ{&}’@%ﬂ&ﬂ&@é&%ﬂ%‘iﬁ@é}ﬂiéﬂ%ﬂ%}ﬁsg '@&ﬁgﬁes of heat
augment the

The administration of the complexes of the invention can
shoglprelemdptivdiineeoaybiienar! anfignfisqripstieanahdioe sergde Faedérdibiiy; 2-

i 1gggfﬁilo fgr lity is:a.non-HSk and.51 WO 2004/075636 , .
e R R o A e e p o 82868 o nduce an
inflaprzdoprisec@ithet e Puooa it asdcaoniponthy.cihis apgromstoisof the tumor burden

in RO TR %’atcieéﬂ?se g‘e%?éapiﬁlﬁéi %gé{]peors%ggﬁsa gﬂgggr%\cli%;[fht%rea%tg{) ds of the invention can
enhance the immunocompetence of the subject and elicit specific immunity against infectious
agents or specific immunity against preneoplastic and neoplastic cells. These compositions have
the capacity to prevent the onset and progression of infectious diseases, and to inhibit the growth
and progression of fumor cells.

Combination therapy refers to the use of HSP complexes or ¢2M complexes of the

mvention with another modality to prevent or treat cancer and infectious diseases. The

+ adminisiration of the complexes of the invention can augment the effect of anti-cancer agents or

anti-infectives, and vice versa. Preferably, this additional form of modality is a non-HSP and
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conjunctive therapy (the terms are used interchangeably herein). With

combination therapy, additive potency or additive therapeutic effect can

P& SBLENHFS Synergistic outcomes where the therapeutic effié4cy{g2003/006807

greater than additive can also be expected. The use of combination
northenapy:sanalsaipovidetbatias darageutinqprafigsianitee Milmmisttiona

of the treatment modality, or the HSP complexes or a2M comglex Seth
COrRIGRER T e GHRRE S Sy BTG SR hAP ATl CECAge AR (herepy or

corfi@singipaus e otelitaroubatineadaliiesie iadiisiedvialrednemarion therapy,
avoid unwanted or adverse effects, In various specific embodiments, the

addgriipenen ehatdiply e HEMSSE IR St RO BIIHSH EhRTIeREgnes where the
the}aa%%ﬁg g}ﬂ@égﬁst%l@am irpated with.adreatmsaiwaodaliywhereimbigation

treatment modality administered alone is not clinically adequate to treat

thethey subjelsoqueridsdetie Beiseatitauadlsa dnivrap efati tHerplihe featment
moﬁ@&jgg hig Hyeshol ?&@stgr%gﬁ/%g}ﬁme%dﬁm%.Mmigigﬁ{@ﬁsﬁc effect may

complexes or a2M complexes. Included in such embodiments are
allawethodis gonpdsindoathpifiistering pSRromphsotbsnodaliitdonigiesisd to reduce or
o?dsdjnb\lfemt ?rﬁ%eivéggrge érf?%tt@ent modality wherein said subject has
av responaéle tortﬁerapy ye? suffers from side effects, relapse, develops
resistancestepSifoheambubijeehmjght benninatesptnsipy oprgfractdhg riministration of
eatment with the treatment modality alone, i.e., at least some signifi :
S| B O VB SR g e P g Fea g A Bhcrcin the
tredilcarrasiedicl henembedinants providdithedlthadmpthe ds tofahwdrubresonuch that the
comprising administration of HSP complexes.to a subject refractory to,a .
subjReh e HIOKRR) SIOTE Kol B0 et Wi &b BT SRR ada i Rignt modality
witHeatimenhsedality sphematininisierel asepniessplaicddey thewdetmbisdiments are
of the invention. The methods of the invention comprisinfﬁ?dministr tion

melidh EEMPHERpISREEIRS H Y BB SRR b L ESTHBIT ThEYARPECHE eIV ing 2
treAARAISLIMRIP W IRe [ReTARGY G aHe sliyrnasd &f thadsatpentraodaliiiside effects,

when administered as contemilated by the methods of the invention, The
relapste RIS THECOifet PERB ISR I SHERERE AU RS Her refractory to

tre SRRy, Qﬂﬁ?t}{%@e%m{t‘:l\ﬁ%?oﬁﬂﬂﬁ Methads kpewn 0, ReRHAKAEARIBS S cancer cells

meanings of refractory are well known in the context of cancer. In one )
or Eathiogdimert patdalicbpotivifasibliyidisadsads rargetory by cmbodiments provide that

the THARGAS OF Y Tnbt %{gnrggz%sﬁg}/r? X.’idﬁlﬁ%%’ B @%@&%@Qf’e@to a subject refractory
pathogens has not been significantly reducead, or has increased. Among .
to dhesenstbjecidabieimpieatedarediote thesipng chiintthmeppbihe treatment modality

R s SR AT BT i
inveitiomanydiferenttyinesaf sreafment Madalities cStmedfiscct frodalities: treatment
mo%;%@ag{t(i}%%lgﬁrllgl aliésoe {glgl%rve the therapeutic effectiveness of the treatment modality when
administered as contemplated by the methods of the invention. The determination of the
effectiveness of a treatment modality can be assayed in vivo or in vitro using methods known in
the art. Art-accepted meanings of refractory are well known in the context of cancer. In one
embodiment, a cancer or infectious disease is refractory or non-responsive where respectively,
the number of cancer cells or pathogens has not been significantly reduced, or has increased.

Among these subjects being treated are those receiving chemotherapy or radiation therapy.
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a specific type of cancer or infectious disease and are discussed in

Section 4.5.1 and 4.5.2. Many other modalities have an effect on the

fuacoeningses the immune system and are applicable generallydaietnos/oosso?

neoplastic and infectious diseases . In one embodiment, complexes of the

invention are used.in combination with ar more biglogical response.. .. .

mOREF % e I C AN PRI (b L BB F bl agya mation with
maniesipeRse Madiieisdmibe ayidkings. Booresyethemdetiiment; patitokinky useiul for

Is administered to a subject receiving HSP/a2M compleyes.. In her
2 SPegiff ‘é’ﬁ?o%‘?ﬁﬁ%ﬁ&%@%%%ﬁ%@ﬁ?ﬁ%@@f 478 RIS SALES A Subjeld 452 Many
othef8R6MRG:8 IGheme bTRranaLtic Zgertdnico Bination with seytaiddertrpplicable
various embodiments, one or more ¢ytokine(s) can be used and are

genesgliycie BRI ART SRS HRAMYWIRSaS; IL- 1(3, IL-2, IL-3, IL-4, IL-5,
IL-6, Hrief erbbisStitheie ) 1k lodbind 20v NG HrdN(Sd ENY6nlNFRi N8 one or more
G-CSF, GM-CSF, TGF-(3, IL-15, IL-1S, GM-CSF, INF-y, INF-a, SLC, . .
biolegiewtsnanracnedfia altifatheRprstan i eemaPdyeRp- Qae MIpm qBbiglogical
resp@ksety G506 R AL B Addignaln QthRhEX e RIRRE QY kNG Stered to a

include other members of the TNF family, including but hot limited to

subj N et LS RpBb ShssinbiemgltigantheT RISk gmradFos e R0 2M complexes are
activation-induc ine (T -A-[ i -0f . cviokine.
admmuiste RIS é}%@ﬁ%&é&@é’%% e %@ﬁ%&ﬁr@a%ﬁg%ﬁ%ﬁﬁwgﬁﬁ a cytokine. In

apoptosis ligan , lymphotoxin alpha (LT-a),

varidymghbediinehtsia (e r (3)rOXAckige(niced X4 0kyd Fad fitgarvdetRakipncibe zroup

con e g bl s d P st A AR, B & ol Bordon 12

PN theredy, Seey, EHFWTES, &-CRI99CERIOPIEF MrHuA6l. 114t 84345 f3T, INF-v,
| reyiew of th family. Preferab |
N g SR QRO B R T TG U g 6, or an MFIC

gendRecHisembodimentdcrmyliexethof theniplantigroRitesidntinisteted toeambers of the
subject receiving cyclophosphamide in combination with JL-12 fgr .

TNT i RS BB DY AFOIR b TUALED CBRRETEMEC0Y e eiGFRALL)

TN MBS R.GoRRInagR-AItByaRE R (TREBIDBIOTIGEL despabsevaaadifidiser of
which are agonists or antagonists of various ligands, rerﬁg‘ptors and signal

aponterisdLERA Folep R LT EANc Syt Forska Higled) dhgnphotoxin beta (LT-

- B), O0M0gical J FORAITS mgsditg?r@@m% b are ellimited 19, agomstiald (CD30L),
Toll-liké receptors (TLR-2, TLR-7, TLR-8 and TLR-9; LPS; agonists of i
4B B BN X ONgEind, SR Hrld BT ¥nd BEWE Aol 8ebeot 2 functionsl

portf; G NS0 %&%6%1?:\%]1%99?‘15@@ E%?r“gﬁﬂﬁjlﬁlgﬁnﬁ@dl CILANS for a general

(&3 ¢ < : :
hese agonists aRd antagonists can be antibodies, antibody fragments,

revigeptides TpapfidoivintetiErdiypieidSP snmpliyenechalbeemplexes is administered
prior to the treatment modalities. In a specific embodiment, complexes of the invention are
administered to a subject receiving cyclophosphamide in combination with IL.-12 for treatment of
cancer.

In another embodiments, complexes of the invention are used in combination with one or
more biological response modifiers which are agonists or antagonists of various higands,
receptors and signal transduction molecules of the immune system. For examples, the biological
response modifiers include but are not limited to agoinsts of Toll-like receptors (TLR-2, TLR-7,

¥ TLR-8 and TLR-9; LPS; agonists of 41BB ligand, OX40 ligand, ICOS, and CD40; and
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In yet another embodiment, complexes of the invention are used in

ination with one or more biological response modifiers which are
%ﬁﬁ@c@ﬁrgn}ﬁatory nucleic acids. Such nucleic acids, many of WhiCh arg 6807

oligonucleotides comprising an unmethylated CpG motif, are mitogenic to

antag¥Brieate ypphnoesa0dareAksowhde epbaraestiaimgunesespbesatibodics,
_ See Woolridge, et at., 1997, Blood _89:2994-2%98. Such oli%inu eotides
antiboghs HREBFMEd PRARLSINRAHITBURSHE BUHIRHADH RS INEs 2, WO

O%ﬁ%%oWép SHA1H0, and MR:29/6 1 BRGneashionf Mdishd i combination with one

incorporated herein in its entirety, as well as United States Paitent N%%. i e
or mgegPledealo 19AIBEEN G i DTS 37k FSUNEI G FEY Y ARG B 68 F0s) 1o Ml

acids SAGMCEANER, '&%‘E’%&%éﬁ@&ﬁ@%‘&ﬁ@ﬂ%@ Rirehn QPRI Potif, are mitogenic
immunostimulatory oligonucleotides such as phosphorothioate )
to veroHgotisyryrhesideticesl containig v sehaaerl op RomBEL FRRYBBedRe Woolndge, e

al., 1 Céiggg ?y‘h Qgi%%laS%tclﬂjﬂgmlﬁﬁ?&}tﬁegQ@H‘&Qhwﬂ%{&ﬁﬁﬁml Patent

ytosing and Guanine in'a CpG-Moitit of Oligonucleotides: ]
PubliSttisetiies WOMIGAAMGIAYER) MG URTIRBIBREHIHR) Bib BG4 056, each of which

. . Medicjnal Chemistry 9:807-813 (2001), incargorate Dy redergnses. 194,388,
18 mcf?ﬂ?&”étﬁ@ etﬂ?.lwrsldttg/eer%%e ‘é&éﬁ%ﬁ%ﬂﬁ%n%%ﬁ%%lﬁ%\%%&%%ghucI’eotié!es_ _
6,21 ghat lackiGpGogsundersiy es diigho\Thé neatimiiidiere d bycmpetsad iguess m 1ts

._(including low dose administration or.at high dpses through &’E}Bt

et L P ST VLR HEHLLE T A o e aptBbat
oligoBuciSia aRitisdchaueManibe [ESPans € prambtiZ hinseok ¢y Giscrilg@y) K8adimalla et
United States Patent Publication Na 20,0100%4@16 Al, which i

ol ISR IR By PO A A MBS B WAL
OlidRBAGHHIDE of immraoshinmaion oligepueleotides baobsipel f@inetasc &
described in the aforementioned patents and publica;\iﬁc%ns. Moreover

MedipinaliAbemainagon) Oligd e eildase oo BB Wtk th e gHogpHsRe Al
encox@nf%%??%e SHOALOMEIRARASE (ﬁl‘%&ﬂ?ﬁ@%ﬁﬁ@@ﬂ? 1HBKagRS diner@derities which when

ulate the activity. Such modifications are known to those of skill in the "
adminfttdreg by amotbie ermissdinmndinn pldcss HHB ISRt AT B GqReS throug

arerftorg rlcr)] atté(s)n W ig}e?lp gnt%cmf? [‘@sﬂghé\é@mﬁeyﬁg AdLyantR) tﬁ@'@ﬁ@i nucleic acids,
P agrml 3 §

nisteréd separately orpresent in'a composition in admixture with

howsamlexes ofste andationsAl m%@a&aﬁp&%@dﬁ%@ﬁ Rssgrt fablication No.
20015%4%&%’2@%@?&5%3&%% SYRS 'i‘féﬁeﬂ% ‘r:]u?&?e&ﬁ‘&éliﬂ eadivvagisfiahods of

uvants that's ate the Immune system and o
deteradiviviants davile boiAneadmaatilyal peatesetidepotnditarriarusdas described in

L T
can Bdanshadiviant sinpludeadiibis PYOMOROR4DEEEBEse and internucleotide linkages
n org&%ﬁ%&gﬁgg&%@?tﬁﬁ%@ﬂ%g %i,e%lil%gl%w tﬁgs%rg)fig(eﬂl in the art.

In yet another embodiment, complexes of the invention are used in combination with one
or more adjuvants. The adjuvant(s) can be administered separately or present in a composition in
admixture with complexes of the invention. A systemic adjuvant is an adjuvant that can be
delivered parenterally. Systemic adjuvants include adjuvants that creates a depot effect, adjuvants
that stimulate the immune system and adjuvants that do both. An adjuvant that creates a depot
effect as used herein is an adjuvant that causes the antigen to be slowly released i the body, thus

prolonging the exposure of immune cells to the antigen. This class of adjuvants includes but is
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formulations ingluding mineral oil, non-mineral oil, water-in-oil or
oil-in-water-in ail emulsion, oil-in-water emulsions such as Seppic ISA
sedeswfivfentanide adjuvants (e.g., Montanide ISA 720, AirLigedtt@ys2003/006807
Paris, France); IvF-59 (a squalene-in-water emulsion stabilized with Span
85 and Tween 80; Chiron Corporation, Emeryville, Calif.;.and PROVAX
ot HgBHGNERSF Em IR B ARG SEIBTFIRGPUGTERIE S oion-ascd
formANERIR-fREmi il REGdRhameaseiticaligcCarppraticin.isantkiegojl emulsion,
Calif). Other adjuvants stimulate the immune system, for instance, se .
Montanide 15A

oil-ingy atATINE SRS a8 SERPIR P Setsrts el RAGREIGE RS YIRS (Giés
720, 2diYANS inclydes - bitis et iojted taidmomnesimwatennyeieic acidsh Span 85
such as CpG oligonucleotides; saponins purified from the bark of the Q. .
and Bupon&didhensterers ©simsatyditcarmihytatbBPREN. by fgholphasdfeemulsion
PCPP npolymer: Yi itute. LISA): derixstive$Rfmaceutical
S A M Bl
Corpbrationd@hdbeRededrth, Inc., Hamilton, Mont.), muramyl dipeptide
(MQP; Ribi) andthreonyl-muramyl di ide ( R..Ripi), OM-17;
o R R e R i e el o
prodSwitadriand)saytbkishondgla Blongasonf fadior(eporiiddd witianah imited to
. protein; Corixa Cqrporation, Seattl ash.). Other. systemi '
o G A AL A TSt LS e e AR B the bark
of thd (Eseeampoyadsae 4002 copopddildsrvdstutvptierbothy il thephazene (PCPP
above-identified. functions stemic adjuvants. This class of adjuyant
oLy AT EEE R EREHER B | SR AR AR T Wb e
mon¥HEEHEORPIR TMIXed FapURSHipitsoand foRBs ¢t SizedHpariicieshatit.), muramyl
~ pores that can hold antigen; CSL, Melbourne, Austr Ii.a%;% SB-@iZ 74 (a ol .
dipepaviiike Reusendirepvanr ansteips TR MDA ik Witel /4 (a glucosamine
disa&%ﬁ@fbﬁ%ﬁ@ﬂ[?d%ﬁb@@@ﬁ@Sﬁ;M@}ﬂiﬂ%ﬁﬁ@ﬁﬂﬂ@)ﬁd@@gﬁﬁiﬁmﬂia
[SBB], Rixensart, Belgium); SB-AS4 (SmithKline Beecham adjuvant

elonggliparfeaeT iR R ik AFISTANR HPI HIRL CUBE. ERERATHSnoReibRiC RO
CORAIES I0RL (AR iSeles AL A RLA0S Mese sertai adingmt te
chain of hydrophobic polyoxpropylene flanked by chains of . .
immpolyspeyethylns; WaxpeniicarNOrsosenERdshsyrave hefughfie above-identified

-ormulation (SAF..an oil-i QD-SR0AURIIRGS INERMBPIRREA to ISCOMs
mcﬁglrlﬁooniéygfg%%c%gbolymgér?%mﬁgig(%ﬁ i(?g%sﬁ, Inc., BoSqI(jer, Colo.). Theo )
(Imrnduossahdgingantspiss e wlccbrintgio this ddeaptomarepady wrdrien situpeized
capable of inducin cosal im el nse i lectwh K
Pt L TS s DOy ABUSCL IS (pamitirine
BecdAveNiigovMusasahadjuvaidts inai sié oot aier eotdlsitedot S6ivyGLPL and QS21:

Smit%(l){qgég %%23}?&; -I;{) 02'126%. e‘? fgggﬁf)ﬁixensart, Belgium); SB-AS4 (SmithKline Beecham

adjuvant system #4 which contains alum and MPL; SBB, Belgium); non-ionic block copolymers
that form micelles such as CRL 1005 (these contain a linear chain of hydrophobic
polyoxpropylene flanked by chains of polyoxyethylene; Vaxcel, Inc., Norcross, (Ga.), and Syntex
Adjuvant Formulation (SAF, an oil-in-water emulsion containing Tween 80 and a nonionic block
copolymer; Syntex Chemicals, Inc., Boulder, Colo.).

The mucosal adjuvants useful according to the invention are adjuvants that are capable of
* inducing a mucosal immune response in a subject when administered to a mucosal surface in

conjunction with complexes of the invention. Mucosal adjuvants include but are not Hmited to
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CpG nucleic acids (e.g. PCT published patent application WO 99/61056),
Bacterial toxins: e.g., Cholera toxin (CT), CT derivatives including{but not
WG EPB subunit (CTB) (Wu et al., 1998, Tochikubo et af C18&8§03/006807

CTD53 (Val to Asp) (Fontana et al., 1995); CTK97 (Val to Lys) (Fontana

cpg%tualeicl991é;,:(gw@% TG LY SREANANR 8L AL WO 9B)s FBR HK6iaY adxins: e.g.,
to /&sp, Lert Lys) ( ontana et al., 1995); CTH54 (Arg to His) (Fontana ?\t)\f
Cholats (b9856J{CTT I’(III()@EI(Hﬁé,l?@sog@ﬁ}u@px@qbghﬁoégwgq@%é r(%@i@ﬁ“{:‘s@?@ u et al.,

1998;%??%;1?@1? g%ﬁ ?2% ?’j?c‘?:@l?gg %@;iztﬁ ﬁ\%}g‘j' (t?dn\fﬁa Yamampio etrgds7 (Val to Lys)

e) (Yamamoto et al., 1997a, 1997b); CTS106
(Fon(Ri®etall,YS)HD0UTE B4 T 1907 Foktantet al.alLdgs)y, Yahd BFEE3 Sl Asp, Ser

Lys).(Douce et a 9 tana . 5 HtTic ¢
o LSLTBER LR FRNRRn S HSH G ccmsgeom et 0 )
(Fon‘:ﬁl%gi\ééltél\_l’;?% ggfggmmg tzwt)(rm limitéa) (@bﬁﬁafmnii?ﬁﬁ')sp(%}gﬁéﬂ @141%@ Lys)

; rg to omase . ouce et ;

(Yot B (RORASH St 1608, AT T i) (Coiacs SOl 108 (1o
to L%s??ﬁ)jdé&%@@}l.ﬁ (@é@gét)gc@tu%azaéaznaweé iahd%QBﬁ)Sﬂ.(BbﬂﬁF[@&bg]ﬂ@@mz al.,, 1997,

Komase et al., 1 ;LT Arg to omase et al.,  LTK : :
Fontgma IGE@IE)AS%W&ZEH% %Fgfd%égkﬁo%%g%ﬁgﬁ %%foilgbeg&%%%)é en ero?oxm, Labile
Tox%%?ﬁ,@ﬁéﬁ%ﬁ%@@%b@ﬁ%ﬂ?g é:’[ogg\iéhiééd%@%(@g‘émfﬁg ALTRPO8)weij ct al.,

ertussis toxin, . ycKe et al., , Spangler an
1991d oS- 1080 HABBHA B EAE, 1655: WHEB et all 1365 LG T2
(Koxglgs:egé’&ﬁ?f%dﬁ?@?ﬁt’%zﬁ S@i&&?ﬁys@ (RSN &L @k, 1888); TWAISE (Gly to Glu)

e 0

rivatives (seé below) (Holmgren et al., 1993, Venveij et al., 1998

(RoRapmiel ct918) 159546 EreytagartnriBrments 1 9bol SPRid A e dvete G
(I<o§%§§¢%?.”989§‘)$&"1‘%{%b“ id A, MR 1 (Bagakl ef A, 1998Dvanceltet aby7, 1998, Di

uramyl'Dipeptide (MDP) derivatives (Fukushima et al., 1996,
Ton@gawet et.al9308mdigHIaK &t AodIGindimsakt 8t al 79988y adifexim F'L-
uter memhrane proteins ( ' AIRARIAERIN 1995,
(L GSbens Bor RN, Aotel e i praag s sen o |
Wwilgegringitichs{Macindinec BIGKA9(MBRoliety/ergletlal s 10o@)leititlwides); Toxm

‘emulsians (e.g., MES9) (Barchfiel I, 1999, Vers
ceriEAFE: D908 ATRIACTY SAe (e S B el 1608, an Chsomiid 5
Fre}%%gn%ﬁ?e%\lﬂeﬁ%?ii@?@fgggﬁgg%ﬂﬁml\i Emgg,mm@fmémaswﬁewm (Sasaki
, MacNeal et al. S, |y ene-in- f :
e Ao A T S AR i TR GULSA o, Craagtime o ot 1996,
OgdwRerYilles Galifk HheISLRRICISA, satas-pf Maniariss) Asjureils(eog membrane

Montanide ISA 720; AirLiquide, Paris, France); PROVAX (an oiI-in-wate‘Eter
proteinalSien CRTAMRGEPERABI g et FRORT AL hFOSIE: %ei®

el BEGPhatmagevticals Caranralioms RanRisar.Galif hoSyniexd-Adiuyantl., 1996);
ormui%ltlon (SAF; Syntex Chemicals, Inc., Boulder, Colo.); 56 .
oil-in-water emulsions (e.g., MF59) (Barchfield et al., 1999, Verschoor et al., 1999, O'Hagan,
1998); aluminum salts (Isaka et al., 1995, 1999); and Saponins (e.g., QS21) Aquila
Biopharmaceuticals, Inc., Worster, Me.) (Sasaki et al., 1998, MacNeal et al., 1998), ISCOMs,
MF-59 (a squalene-in-water emulsion stabilized with Span 85 and Tween 80; Chiron
Corporation, Emeryville, Calif.); the Seppic ISA series of Montanide adjuvants (e.g., Montanide
ISA 720; AirLiquide, Paris, France); PROVAX (an o1l-in-water emulsion containing a stabilizing

detergent and a micell-forming agent; IDEC Pharmaceuticals Corporation, San Diego, Cahf.);

Syntext Adjuvant Formulation (SAF; Syntex Chemicals, Inc., Boulder, Colo.);
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WO 2004/075636 PCT/U82003/006807
poly[d|(carboxylatophenoxy)phosphazene (PCPP polymer Virus
Resaasehastitute, USA) and Leishmania elongation factor (Cqfi4ays2003/006807
Corporation, Seattle, Wash.). 4.5.1. TARGET CANCERS In one

embodiment, combination therapy encom asses, in addition to the

Po iR dA OB R SRS S Bt RY drH et e e b dadipye, USA) and
Le%@ﬁl%@&%3&95@@&%ﬂ*@@bﬁb€h'@éqﬁrﬁ?€%ﬁeQE%@rW%‘?&tment of cancer,

which modalities include, but is not limited to chemotherapeutlc agents,
inununotherapeutics, anti-angiogenic agents, cytokines, hormones,

antibodies, palynuglgpiiges: fadiaippand photodynamic therapeutic

agents. In specific embodiments, combination therapy can be used to
preveni the IacUence ol GRRGal, 1’?&?&%‘%%%%%@%&%&” %Bih‘iﬁ]?t@iﬂ%ﬁnmstratmn
and/or spread of cancer or metastasis es of cancérs that can be
of tif@at@uiwﬁmsvé ﬁtembgmmmbm;ﬂsmflﬂwpwsé ohinvenbonnindilidies utt aid in the
/G001 Wried iapansarcomas andgrcnomas, 8. Thosarens:
xosarcoma Iposarcoma, ¢ ondrosarcoma 0S 0gen|c sarcoma
ch@hotﬂﬁmuangmxpmmmeﬁmmmmmgmhaagmmrtgmmta;es hormones,

h th h [ E
R LaTL B AD S Ba Sh CEFAG A o g O

embadbaeneasheraden @mmeﬁmeefseﬂrﬁsta@@ﬂmne[cswam@usmﬂer inhibit
carcinoma, lgﬂsal cell carcinoma, adenocglrcmoma sweat gland

e AL LR CA B YR A RBTHA C b SRS BFERBRS:, papillary

adernpgrICHTUMRS CRIBCLNOCAEGIRE Hdp MRMHIany GRE GH¥MBas of the present invention
bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct

include RN AFe 96 MBI ORI AT 2 h SRS BIOEp A oo SAAATEE:
my&’é@ﬁbo@@a‘iv! GakHRh, E@@Qﬁé&ﬁ%&lﬂﬂﬁr d%ggﬁfg@ﬁ%ﬁt@ﬁ%k@&%élﬁﬂglosarcoma

carcinoma, bladder carcinoma, eplthellal carcinoma, ?Iloma astrocytoma,

endAE NS IS e RaRDR FERATeRo P B pRBIAgRISEl pTREARM AyIovioma,

meRSMARGIDIRRIATA ACOUSHS ASHEA i L YIQORRIBHIRMA, PERINGIM R, pancreatic
melanoma, neurdblastoma, retinoblastoma; leukemias, e.g., acute

canymplbr@@w@awmmiamdaa@memww@cwm@m@mwgm@lﬂomm&ma basal cell

oar@ﬂ? plogy, 1%&31[&%819 ﬁ%’%?aﬁ@%ﬁ‘r%‘fﬁ’t %’l@b%éé%lf? ﬁﬁ%n‘&@é’%&pﬁim

m|a ronic mye ocytlc granu ocyt| eukemia a ronic
cmnqmaqmlﬂeqkednmpaacvdm@cmmmmymphnndaiieﬁoctgkmtsna bronchogenic
disease an oln -Hodgkin's dlsetasr,ng n]uIHB? myeloma, Waldenstrom's
carcinoma rctl)‘z cell carcn dnha he C CIno a cho oc cmorflamsemmoma
macroglobulineémia, an chair diseasé. Th anothér em

empatieni bamnguaa;aﬁdeﬁsrstzummu nasifppresser] kytiedsomoion éimrgg:arcmoma small cell
lunég%(ﬁ?ﬁf i aﬂ %%?@;r];:%;otgl%gg Y, %eﬂgehc ga%%%%ggpglmal‘géaggt?c))é)yttlglglg,)medulloblasloma

cramopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma,

oligodendroglioma, meningioma, melanoma, neuroblastomna, retinoblastoma; leukemias, e.g.,
acute lymphocytic leukemia and acute myelocytic leukemia (myeloblastic, promyelocytic,
myelomonocytic, monocytic and erythroleukemia); chronic leukemia (chronic myelocytic
(granulocytic) leukemia and chronic lymphocytic leukemia); and polycythemia vera, lyniphoma
(Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, Waldenstrém's
macroglobulinemiz, and heavy chain disease.

In another embodiment, the patient having a cancer is immunosuppressed by reason of

having undergone anti-cancer therapy (e.g., chemotherapy radiation) prior to administration of
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WO 2004/075636 PCT/US2003/006807 the HSP and/or a2M-peptide
complexes or administration of the HSP- and/or a2M- sensitized APC.
THePA0ME Fhdny reasons why immunotherapy as provided by tHRCHESEAFD06807
invention is desired for use in cancer patients. First, surgery with
the ﬁ@@%ﬁ@%@mﬂ%ﬂgégémié&@?%’B@?ﬁ@&aﬁ%ﬁ%@ﬂ@@@?a@ld{ or o2M- sensitized
Immunotherapy in‘the preoperative period, this Immunosuppression may
AP®e prevented or reversed. This could lead to fewer infectious
quriﬁlé%atlonl%g régs%ﬁg%ﬁﬁ%ﬁﬂg&%ga{g %@%b%ﬁggl?@"tﬂé@%s Qﬁfl lﬁﬂ&:nti onis
minimal followin surgery and immunotherapy is most likely to be
desieffefitivesérirthisnsitupsiomta i, reagery isithe:pesbiilityrthacadimreaigosuppression.
..are shed. into the circulation at surgery and effective.immun I :
Wi R S L i e B L P e e L Spession ey e
prevBesAneuticonetholisi ot shil ikudntcavane dicettad abeiphaating dhe to accelerated
inunnnocompetence of the cancer patient either before sur e%nat or,after . .
WO BT 6 B LT BB o BEATL AR U faopy is mos
likeBPISGHVERENG inhibitionafsansemiangwish ithedfiimabeclinicakabjeciie are shed
_being total cancer regression and eradication. The methods of the ..
intoiReAIBHARR alsssTiSed RitRTHVRATI AP ISREMERRPHSR BraipArme i chmnate
thesyPgef cancer, e.g., due to familial history or environmental risk factors.
In various embodiments, one or more anti-cancer agent, in addition to the

confpreresy etitreant Eratiens i caihndiercd (o mead A arTedirgsiabp Sppnoing the
inuﬁﬂ{kgﬁ’ﬂﬁgtreﬁgggf FRIQER LR Y, UG 8 S5 ROMPALP L INALASS SIS NG to induce

treatment of tumors or cancer. Examples of anti-cancer agents that may _
tumbe pseifinithenéhicdsiotane Pre s frrebirst Tadiane, Bhibafemef cancer, and with
the !& 1lltnea tgfin?c(:: YIS '%&‘é’@ﬁéﬂ% ?6@?9%%9&%%%%9%{1!ﬁﬁd&éﬁ%@i%ﬂeifhe methods of the

agozelesin, affdes{eu In; altretamine, arnb mycin; ameta_ntrone acetate;
invanimoglutdsbibidesdmsadrinéyanastrdeote;darithrafypinticabpdragipbeacer, e.g., due

~.asperlin; azacitidine; azetepa; azgtomycin; batimastat; benzodepa;
to fﬂ&%ﬂgﬁ%;%%%ﬁ?glnng ?l%%%é%cr{lgdyesj bisnafide dimesylate; bizelesin;

blegmysiiossitfaiis; direquinansodinore hnopismiregous ulfaditastiroimycimplexes of
calusterone; caracemide; carbetimer; carbcﬁﬁati X ca%mius&n%; ca lﬂgf:e%into an
the W&F&Hﬂoﬁf@%‘é’?i@f@ i BEH RS RtBF i ClrGlemy Rt Y

cisplatin;

mokagsibingspishatahmasykaien cyelophaspbamideccy@ranive; Examples of anti-cancer
dacarbazine; dactinomycin; daunqgrubicin hyd_rochloride;gr%%taﬁine'
o)

agea@%@mﬁl@?ﬁ]P%@Z@é&ﬁﬁﬁ?@%iﬁdﬁ%ﬂfﬁ%ﬂéﬁ?%@? : ut are not limited to:
acidosetRxghlexemRig iR doxRdsin v lerhienid eiddriryife nal dielwidiengetamine;
citrate; dromostanolone propionate; duazomycin; edatrexate; eflomithine -
ambyyaysEhIgndEnEIsaREAH BBl BHE G R BB ERRiEoLe; anthramyein;
asp&@gﬂﬁ@pa@f&ﬁ%mgﬁgﬁéﬁg?ﬁgg%% ERRPUCH: batimastat; benzodepa; bicalutamide;
bisantrene hydrochloride; bisnafide dimesylate; bizelesin; bleomycin sulfate; brequinar sodmum;
bropirimine; busulfan; cactinomycin; calusterone; caracemide; carbetimer; carboplatin;
carmustine; carubicin hydrochloride; carzelesin; cedefingol; chlorambucil; cirolemycin; cisplatin;
cladrbine; crisnatol mesylate; cyclophosphamide; cytarabine; dacarbazine; dactimomycin;
daunorubicin hydrochloride; decitabine; dexormaplatin; dezaguanine; dezagnanine mesylate;
diaziquone; docetaxel; doxorubicin, doxorubicin hydrochloride; droloxifene; droloxifene citrate;

dromostanolone propionate; duazomyein; edatrexate; eflomithine hydrochloride; elsamitrucin;

enloplatin; enpromate; epipropidine; epirubicin hydrochloride; erbulozole; esorubicin
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58 WO 2004/075636 PCT/US2003/006807 hydrochloride; estramustine; -
estramustine phosphate sodium; etanidazole; etoposide; etoposide
phosphatesetoprine; fadrozole hydrochloride; fazarabine; fenrefiiggs ooz ooss07
floxuridine; fludarabine phosphate; fluorouracil.; flurocitabine; fosquidone;

Jostrieci ium: citabine: gemcitabine hydrochloride; hydroxyurea; :
SRS A AT L DTS, o
phesplrith irfantintefidukinlél hodmitZprite ferontifa- 2aiinteideron alfaial; fludarabine
hé@iy%g%[ alfa-nl.; i erfero .aIf_af-nB; i%terf_eron beta-l a; interferon o
p gamma- b |propfdt|nl;1ri?fﬁo SN Wt %‘Fﬁoffﬁf@??&%é@é&%é@fﬁ‘fg@m@ gemcitabine

hydetrbiaietclcupholigerassiaiabiiozslebudrtonea,Jometiexeb 8o UM cukin 11

(iné?@y;sctlrnee; lo oxantrong h%i?r]%l;hlondg' masoprocol; maytansine; ‘
rheChioretRAmE hidro SHIGH ?ﬁ%b‘e)sﬁ’gfi stalftnde Hiedtiepadttale:; interferon

alfmelphaleri:oremggasl imersantepung iiﬁ?&@%%@%%}@ﬁ?%?@ﬁ%%; irinotecan

b dﬁ% iurn, metoprine; meturedeg%;zmltlndomlde; rnitocarcin; mitocromin;,

YRS SRAC T ARG ASHRE o BRR s daparlideseatrie imesriardochloride;

lotretraahioids:: MQQH%?%Q&%&%@%&%&@%@ %%E’%‘EHA&)E%%R A4

oxisuran; paclitaxel;, pegaspargase; peliomycin; péntamustine; ’
meghipts e hitdteciierideranasatplpotinsen ans epiposulfans pico eatpionen; menogaril;
mefYBEORRIdR; RHSABYEN, R oBQHIMEr. Sogium, porfrromycin, .+ ide:

] prgdnimustlne; proca(baz_ine@?}ﬁ%%%%?%%}ggﬁgm cine pt)rl%%lﬁ?é%?n’ mitindomide;
mitpgRsEHReRs opyFa Zofiggh inibaitrinelciogietimide; safifigepesafigtane; mitoxantrone
hydRydiRehiorid e SRTBY ine, simtrazene; sparfosate sodium, sparsomycin; _
a spirogerman?ucm hyd%gg%a’ e%gsgp(f%%%&Pr%%ﬁ%%lh?ﬁ??@fgﬁoﬂﬁ%ﬁn’ paclitaxel;
peg@ﬂwg@%mﬂl,zemmmm@sﬁycjmqﬁongaimsﬁmmeﬁ&gea‘mﬁae; pipobroman;

inde ntron drochlaride, temoporfm;, teniposide; teroxirone; . )
P R e B3 o S porfromycin
predorawifre wioatdaesthiehechkeidte piiciibiie phasabaienimpeMexae pyrazofurin;
ribotri}@gletgex?églglgcyro&nate'_tri oreEn;t bulozole hydrochloride; uracil
MUStara- uredepa? gﬁ%tﬁ R0 HEHSH OV SErRE BaHsm ronaRs AP fosate
sodsuliptpaemdesinespiodesing syl idrovNeRIENS, AN GYIPRE:; sreptonigrin;

tresyh‘ate;.\/ln eyrosine sulfate; vinorelbine tartrate; vinrosidine sulfate; _
St DR SSTHi L Sl iTate (R SUBanZ s haakim. sofivaratipgafur istomantrone hydrochloride;
tembyeiroehlargesi@herantbaanceibtiuasdhalanheLs6g J &h&&?f ’ azofurin:
.__hot limited to: 20-epi-|,25 dihydroxyvitaznin D3; .5-_ggthyn3%%ra0| ; d%tt@ﬂg Bazofurin,
DAy AR USRS R B RN e acsitey pigioh intioetplsife; trimetrexate;
Mm@{?egéi@%ﬁ[ﬁufdﬂa@ﬁrﬁﬁ@g%{%u%ggf@@&%cﬁmBﬁg]lt’i%'ﬂ?ﬁﬁ\g%'dg;xﬁredepa'
amifostine; aminolevulinic acid; amrubicin; amsacriné; anagre |CF(§; ’
vapeREdforaie ertrogritbIngesu ltglogentdindrnifiters;iadtsigenist@sine sulfate;

incAiaganistie Antalelix;antirglorsalizing morphogenetic protein-1; . .
Vmegntia_ndroger’l, pr(%gtic c;gr&cr%gém%{;{%%%%ﬁ%gSlé%i%%hﬁhﬂeooﬁilals %{r‘?ﬁrate’ vinrosidine
sulfyprigagelidine sulfate; vorozole; zeniplatin; zinostatin; zorubicin hydrochloride.

Other anti-cancer drugs that can be used include, but are not limited to- 20-epi-1,25
dihydroxyvitamin D3; S-ethynyluracil; abiraterone; aclarubicin; acylfulvene; adecypenol;
adozelesin; aldesleukin; ALL-TK antagonists; altretamine; ambamustine; amidox; amifostine;
aminolevulinic acid; amrubicin; amsacrine; anagrelide; anastrozole; andrographolide;
angiogenesis inhibitors; antagonist D; antagonist G; antarelix; anti-dorsalizing morphogenstic

. protein-1; antiandrogen, prostatic carcinoma; antiestrogen; antineoplaston; antisense

oligonucleotides; aphidicolin glycinate: apoptosis gene modulators; apoptosis regulators; apurinic
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oligonucleotides; aphidicolin glycinate; apoptosis gene modulators;
gp(()jg)tosis_re% lators; apurinic 59 WO 2004/075636 PCT/US2003/006807
Q4 EBP-DL-PTBA; arginine deaminase: asulacrine; atari&thiial03/006807

atrimustine; axinastatin 1; axinastatin 2; axinastatin 3; azasetron; ‘
acidizaroiin} s2htytbBie atyactetitedth terivatinbs; halpnalh doatimastatiustine; axinastatin 1;
-BCRIABL antagonists; benzochlorins; benzoylstaurosporine; heta Jactam
o 2 R A B Rt Sl B egs bolenol
bathicatutaBtide Ak anirane;sbisaircindsper Bines Risnatdeoist BEORAim derivatives;
bats?izfel sin; brtefl te; bro%rignm; budotitane; buthionine sulfoximine;
EAICBBtROIe BEIBROSHR C; EAMBIG At HeR RN ore Riraiyox se: Bisantrene;
biscagecilahyaecaboxamite taminekiazo - cathoamidarinzaliantaRestitne;
M3; CARN 700; cartilage derived inhibitor; carzelesin, casein kinase
butppiiiul (e ey e corlRR R Rl g PRI ebro R s kMo pissanarypox TL-2;
cap&éllapRaYinavalAG RIUTANADIAS: LIRARKPSE:GISRANRW I <aaribinga . cARN 700;
clomifene ana}H%gues; clotrimazole; collismycin A; collismycin B;
caryantstersthi ki rcoRETHE s AHFr aNaiigaen bibagediOSlamkscidimine; cecropin
B; c%%r@'rcﬁ'fkc;%ﬁ%ﬁﬂ?’%‘?&%&ﬁﬁ%&aﬂ@gﬁﬂgxgﬁid%;%%é\ﬁ?gvt?%s(.-:utg?p A c%adribine-
cyclopentanthraquinones; cycloplatam; cypemycin; cy%ara ihe fociosta e; ’
clorgifisiytia flagers cistanng Wachidismalyid ecitalimen e i rodideatasnB; A4;
In; e ne; dexifosfamide, dexrazoxane; dexverapamil; :
C e A s e R e R A faap ovhoein
A deitvwdinosxoka9in dioxachyoint aifhhenyhspiso mprdtiplal atocetaxelvin; cytarabine
sanal; dolasetron; doxifluridine; draloxifene; dronabinol; duocannyci .
oo S R e 5, e sorein
dexamitedsoneplabionfanaddstentecestamiastitrepandloglei fshegeiemnin B; didox;
diol onists; estrqggl%fgnt onists; etani azé,%le; etoposide phosphate; ) _
SRR Fadib 2Bt FAZARAIS MG g ralfi AR Siefeeny! spiromustine;
docélavepidistol fiedetasiingdiiyastamariedamnbineiuarogaBorunicRmycin SA:
drochloride; forfenimex; formestane; fostriecin; fotemustine; gadolinium
bR BHYHS 4 6T T3t e Garsinasiie ToamiHing: Glammmssemilsiitosirubicin:
eprigiefieiabingaiRtians nbibitrse e M RS S oMIN DR XAMatYIRDS e

bisacetamide; hypericin; ibandronic acid; idambicin; idoxifene; ‘
ClOPRIEmBIRSRRA It FRTE O fadetaelsn firarduegubmet nidr ditsostim; finasteride;
flavSPRANO BLDMRRE PERIERS o PSRN OB fARI Qe RS PROL DRSOk,

interferon agonists; interferons; interleukins; iobenguane;
forfqpapee doralsieirnaptriasnar, iciropiist stsglatimeisoionigagelbym nitrate;
' gal0@%%9Eﬂ4i9&mr%1§fiﬁ{gsseei%{%ﬂgﬁsp l e@x%?t“a%?ﬁ%(aﬁ?%lﬁlflggqg %\%ﬁ%ﬁlcl%r,l r}ﬂl,}l)sulfam'

triacetate; anrectide; leinamycin; lehograstim; léntinan sulfate; ’
hereapitel dteitim dshndzotdy leakemiddnhypitingriattaniietkaciteidpiidcin; idoxifene;
idraﬁ#érﬁo{é%r?gﬂhll%lflgg%égz 51%5&%%9;%%?1 2 a?c% ar)%gg;’ 111%? 1{1%%{:5? ’irlr%\lll?l%ggllgﬁlant peptides;
insulin-like growth factor-1 receptor inhibitor; interferon agonists; interferons; interleukins;
iobenguane; iododoxorubicin; ipomeanol, 4-; iroplact; irsogladine; isobengazole,
isohomohalicondrin B; itasetron; jasplakinolide; kahalalide F; lamellarin-N triacetate; lanreotide;
leinamycin; lenograstim; lentinan sulfate; leptolstatin; letrozole; leukemia inhibiting factor;
leukocyte alpha mterferon; leuprolidetestrogen-+progesterone; leuproreling levamisole; Larozole;
linear polyamine analogue; lipophilic disaccharide peptide; lipophilic platinum compounds;

lissoclinamide 7; lobaplatin; lombricine; lometrexol; lonidamine; losoxantrone; lovasiatin;
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linear polyaminge analogue; lipophilic disaccharide peptide; lipophilic

platinum compounds; lissoclinamide 7; lobaplatin; lombricine; lometrexol;

loridaniinesdasoxantrone; lovastatin; 60 WO 2004/075636 PCTIUSI003/006807

PCT/US2003/006807 loxoribine; lurtotecan; lutetium texaphyrin;

lys: fylli_r;l%lgtic peptides; maitansine; mannostatin A; marimastat; )
oA R85 BB SR I Wi lSPS TR ik anpif GteTAakasine; mannostatin
A; ipRibHOS. MeRegAl IMerbsiO R MSteRalin: NS ORIRAS Rictal loproteinase nhibitors;

metoclopramide; MIF inhibitor; mifepristone; miltefosine; mirimostim;
MEpRSATHiCHED HOHBIETSHRARIHE FHRIDHRSY ook loprmaRe I rituhipgirmifepristone;
i ABRIQGLES: HORAH IR SRILAXINIRD AR IOV RCIORRAROIIE: mitolactol:

_mitoxantrone; mofarotene; molgramostim; monoclonal antibody, human
miKHBYIGRiE g ags sl daomolstospHBna ek wemifiobeicretinerige nilalantrone;
mr RARIANEl e OSBRI RNGS 8018 N RIS U Bl Wi,

suppressor 1-based therapy; mustar cancer agent; mycaperoxide B;

mopypsatesblipall e wiratstrinmy deld oralhek Nrapedyidiiatingtiple drug resistance gene
. 1IN | ides;. nafarelin; restip; naloxone+pentazocine; )
R s R At vcaperonice
B; atidobmettrall estiopdptisiase; nipiapoiderniSamyteidimitine; d¥idebstituted benzamides;
na@ggg_l%tgrséspitroxa' e antjoxidant; nitrull n;VOG_-bellgl uanine; octreqtide& Jatin:
Gkicenone. oRgOALEI Ot E  BHAE e (B SR RSEHBI: JRESHES G nedaplatn;
neorachiviaraleidokinedtidusarrarmapiaptidasatenoneniasalipiainen; nitric oxide
xaunomycein, paclitaxel; paclitaxel analogues; paclitaxel derivatives; _
m‘f’%ﬁ%&?&%fﬁ%%ﬁﬁ%% 1ﬁ?‘ﬁﬁ%ﬁ%ﬁ%ﬁfw&&m@aﬂ%rﬂlrﬁém?m
oliparallastidepazefiniiog: NagRspaioasenRRISasine vRRMOSAN PalISHE Mducer;
sodium; pentostatin; pentrozole; perflubron; perfosfamide; perillyl alcohol;
O A A SO S aH B s BB ARG ARSbiRI Btdbaaloguss; paclitaxcl
dePHREALDIPEAMERAEH IDRIE R BIGI: JARIERWRY Q&?&?ﬁﬁéﬁﬁ@@%@ﬁo@ﬁf&na
plasminogen activator inhibitor; platinum complex; platinum compounds;

PargpaGHNPARERHE G aIFS ptifieldssaiimeporropal Rt ursiBren cntostatin;
perRFORYMEDISARIABRS) RERSIAIAN AN #] RIIRAE NG DRBIRISH PRSI D acetate;

A-based immune modulator; protein kinase C inhibitor; protein’kinase C
pheppiiBlsesientgRichroi pipesineehdsptizirséeimuibitdrisipuingexim; placetin A;
aBuelaesideposphoIdRse-INIBALS: RUIBHINS ga%{O' Gdine; :
P pyridoxsyi/)?at‘ed1 e%l]cl)g%:) inopo ytl)xyef Pflene con?%gatef%a?é%glg%%%gtg?nds’
platiaitreitead rsongtlion padi facnesyiuproeirfiteansiergsedmisivito rsopes bis-acridone;
inhibitors: ras-GAP inhibitar;, retelliptine. demethylated; rhenium Re 186 . ..

PO T m B AL IR LT BBt O i s
inhibriowy tdeteiroduirser@xnililigmoné i) galbpxylisafingdlcsaiatphitise inhibitors; purine
arCNU; sar 056 tol A;.sargramostim; Sdi 1 mimetics; semustine; _

o B R e GRS s UM 51 CISBRGE o ed hemoglbin
_polyoxyethylene conjugate; raf antagonists; raltitrexed; ramosetron; ras faresyl protein
transferase inhibitors; ras inhibitors; ras-GAP ilﬁ}ibitor;‘retelliptine demethylated; rhenium Re
186 etidronate; thizoxin; ribozymes; RI retinamide; rogletimide; rohitukine; romurtide;
roquinimex; rubiginone B1; ruboxyl; safingol; saintopin; SarCNU; sarcophytol A; sargramostini;
Sdi 1 mimetics; semustine; senescence derived inhibitor 1; sense oligonucleotides; signal

transduction inhibitors; signal transduction modulators; single chain antigen binding protein;

-+ sizofiran; sobuzoxane; sodium borocaptate; sodium phenylacetate; solverol; somatomedin

binding protein; sonermin; sparfosic acid; spicamycin D; spiromustine; splenopentin;
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transduction inhibitors; signal transduction modulators; single chain
antigen binding protein; sizofiran; sobuzoxane; sodium borocaptate;
g’o%%ﬂi” Bﬁgﬁ(ﬁllacetate; solverol; somatomedin binding protein; §Jﬁ8§ﬁ’ffﬁf 006307
sparfosic acid; spicamycin D; spiromustine; splenopentin; 61 WO
spORGBHHT Y638 FaTiUS 26080 1680b epongistatin &y sgetalahitier stetipetide;
inhibitar;: stem-cell division inhibitors;. stipiamide; strom,elysin inhibitors; . .
s AP B Gy B © Eegbnist; suradista
surspagistapsonarnisystiainsgynsisyntefic.ely e05anineelemdsi fen methiodide;
taurtglIiusﬂls]teintea'ttagggxifﬁgcme hiodigle; tauromustine; tazarotene; tecogalan
SO e gAtUT- RITARS LR R TB i evale: i BTipey Hemolstaisase mhibitors;
tend@pOLizo| eimicies] teniposield) tetiec lorpdesaaxidexielrazemmBine; thaliblastine:
_thalaiﬁ)_las_,ti e; thiocoraline; thrombopoietin; thrombopoietin mimetic;
thiqeRRal RS ?‘FF#WHB‘&B&W%EBBP&FG%@H@ﬁt%ﬁymméﬁﬁmh%@pmﬁn receptor
agoBlMWALNGREN;NANE! R RHYASHORUFRINIB; HIARRZRABNNRHIARCGEDE zamine;
. bichloride; topsentin; toremifene; totipotent stem cell factor; translation
titanesAsedrsh e troipPirRiBe it Rt ottt tiame welk Atetor irarelion inhibitors;
isetron; ide..1 ine. ki inhibjtors; tyr tins;. T . .
e B Wabsterides tyrosine
kingfolahibsete ceptortintadgdmisishibipreotidenivagiolim®evsatonsystenved growth
inhi%.w&w %&t’ﬁ,gﬁgﬁfﬂgé%% Yg}aarﬁﬁg!jr}{%[rsa@énleeo¥%g 0% urlt%p%ggtrr system.
vinorelbine; vinxaltine; vn%xm; VOrozo e;’za}ﬁoteron’e; zeniplatin; Z|Pas orB; ’
erytarat vin estatihestipyaleaierscdrvantivtagcerdigentaarpbdia; vinorelbine; vinxaltine; .
...che rapeuti ents which. include but are not limited .to,.the
i e R D A P A e,
anti‘mitoticcagentpeatkylatieg abemishpiapinuio sempouids, iackeldChut are not limited
to. FQMRRUNGS, I%NAStoPogsomer se inhibitors, taxanes, nucleoside .
* ARaloguest pant akafSid8 4R to%ﬁ%t,oﬁﬁoa’%'/&’fﬂgﬁé’ GBHRERRA YRR mitotic
ageiltajiticlisisgexemp] plytaampeingswatith erginiens mpRkis IDAKWEINgR erase
ts Nitrogen mustards: Cyclophosphamide Ifosfamide Trofosfamide

hIBG I RBER RitrGEstiTe 482 oauBting theiRuds ehiasinte Tesonuyetic derivatives
therédkyiSuiphonate exBustaRompounds of the groups:

TABLE 1

Alkylating agents

Nitrogen mustards: Cyclophosphamide
Ifosfamide
Trofosfamide
Chlorambuctl

Nitrosoureas: Carmustine (BCNU)
Lomustine (CCNU)

Alkylsulphonates: Busulfan
Treosulfan

Triazenes: Dacarbazine

Platmum containing compounds: Cisplatin
Carboplatin
Aroplatin
Oxaliplatin

Plant Alkaloids

Vinea alkaloids: Vincristine



Treosulfan Triazenes: Dacarbazine Platinum containing compounds:

Cisplatin Carboplatin Aroplatin Oxaliplatin Plant Alkaloids Vinca

AVnreidd veperistine 62 WO 2004/075 63 6 PCT/US2003/0068871/TUS2003/006807

Vinblastine Vindesine Vinorelbine Taxoids: Paclitaxel Docetaxol DNA

Topoisomerase Inhibitors Epipoggpfiyllins: Etoposide Teniposide

Topotecan 9-aminocamptothecity; I@@%tothecin Crisnatol mitomycins:

Mitomycin C Anti-folates: DHFRyjfj ﬂ% Methotrexate Trimetrexate
T4MRidehydrogenase Inhibitors: M gpollc acid Tiazofurin Ribavirin

EICAR Ribonuclotide reductaseﬁgﬂﬁg@ Hydroxyurea Deferoxamine

DNA Topoisomerase Inhibitors
Epipodophyllins:

mitomycins:

Anti-folates:
DHFR inhibitors:

IMP dehydrogenase Inhibitors:

Ribonuclotide reductase Inhibitors:

Pyrimidine analogs:

Uracil analogs:

Cytosine analogs:

Purine analogs:

DNA Antimetabolites:

Etoposide

Teniposide
Topotecan
9-aminocamptothecin
Camptothecin
Crisnatol

Mitomycin C

Methotrexate
Trimetrexate
Mycophenolic acid
Tiazofurin
Ribavinn

EICAR
Hydroxyurea
Deferoxamine

5-Fluorouracil
Floxundine
Doxifturidine
Ratitrexed

Cytarabine (ara C)
Cytosine arabinoside
Fludarabine
Mercaptopurine
Thioguanine

3-Hp
2"-deoxy-5-fluorouridine
5-Hp

alpha-TGDR
aphidicolin glycinate
ara-C
S-aza-2'-deoxycytidine
beta-TGDR.

cyclocytidine

guanazole
inosine glycodialdehyde
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Pyrimidine analogs: Uracil analogs: 5-Fluorouracil Floxuridine
Doxifluridine Ratitrexed Cytosine analogs: Cytarabine (ara C) Cyrtosin

B26188d&*FIudarabine Purine analogs: Mercaptopurine Thic?éu

AHIS%% 13/606807

DNA Antimetabolites: 3-HP 2'-deoxy-5-fluorouridine 5-HP alpha-TGDR
aphidicolin glycinate ara-C 5-azan’cteax\€ytidine beta-TGDR
cyclocytidine guanazole inosinepghycoldiatdemyde 63 WO 2004/075636

AE8452003(006807 macebechilbtpyraz@loimidazole Antimitotic a ents:
allocolchicine Halichondrin B celghigingieeliBhicine derivative dolstatin

10 maytansine rhizoxin

Others:

Isoprenylation 1nhibitors:
Dopaminergic neurotoxms:
Cell cycle inhibitors:
Actinomycins:

Bileomycins:

Anthracyclines:

MDR mhibitors:
Ca** ATPase inhibitors:

Compositions comprising one or more chemotherapeutic agents (e. g:, FLAG, CHOP) are also

colchicme

colchicine derivative
dolstatin 10
maytansine

rhizoxin
thiocolchicine

trityl cysteine

1-methyl-4-phenylpyridinium ion
Staurosporine
Actimomycin D
Dactinomycin

Bleomycin A2

Bleomyein B2
Peplomycin
Daunorubicin
Doxorubicin (adriamycin)
Idarubicin

Epirubicim

Pirarebicin

Zorubicin

Mitoxantrone

Verapamil

Thapsigargin

contemplated by the present invention. FLAG comprises fladarabine, cytosine arabinoside

(Ara-C) and G-CSF. CHOP comprises cyclophosphamide, vincristine, doxorubicin, and

prednisone. Each of the foregoing lists is illustrative, and is not intended to be lmuting.

In one embodiment, breast cancer can be treated with a pharmaceutical composition

comprising complexes of the invention in combination with 5-fluorouracil, cisplatin, docetaxel,

doxorubicin, Herceptin®, gemcitabine, IL-2, paclitaxel, and/or VP-16 (ctoposide).

In another embodiment, prostate cancer can be treated with a pharmaceutical composition

comprising complexes of the invention in combination with paclitaxel, docetaxel, mitoxantrone,

and/or an androgen receptor antagonist (e.g., flutamide).

In another embodiment, leukemia can be treated with a pharmaceutical composition
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thiocolchicine trityl cysteine Others: Isoprenylation inhibitors:

Dopaminergic neurotoxins: 1-methyl-4-phenylpyridinium ion Cell cycle
Wwabisess7Sgsgirosporine Actinomycins: Actinomycin D Dactinopayeirs2003/006807
Bleomycins: Bleomycin A2 Bleomycin B2 Peplomycin Anthracyclines:

Daunorabicin, Doxorubicin (adriamycin), Idarubicin Epirubicin Pirarubicin .
o RSYah oM SEE OISl ABLI: QAR om e rioside
gentthibitoss (MAPSIFARI(E) Cmposiions ©emMptising:Ofe @fsMee5-mercaptopurine,

., chemotherapeutic agents (e.g., FLAG, CHOP) are also contemplated by
idagy lf)’r%é’éﬁ?ﬁﬁ?&ﬁﬁﬁnﬁﬁmﬁ%@ﬁ?&r@%&%ﬁﬁ%}w@mﬁém@m&mda As

mo@ﬁé@-&h@@%ﬁr@@&n@bﬁ@Be%ﬁﬁi@ﬁl@M@H@ﬁ%&ﬁE&%ﬂYﬁi%fﬁfp&mpﬁsing
doxombigin, and prednisone. Each of the foregoing lists is illustrative, and

COP e MBS B RN GRELDIR Sk it slriaintherenst Besferbbarhsdeukemia is
chrigtad vt %ﬁﬁ%ﬁﬁ%ﬂ?%ﬁ%@%e@%@%&%@@?%@ééf&gmplexes, and

invention in combination with 5-fluorouracil, cisplatin, docetaxel,

the sgRsBIdNPsBbpSHOON e mesdpiner (tlessalitaxel, and/or VP-16
(ctonpsifiplein ARSI ATRCAEN RIS CANCEhoAR REHEAIRL M Bosition
pharmaceutical composition comprising complexes of the invention in

congRiRTBig averplascimieicnbuetaxelnhitatiantrotedaentifimen androgen
T S

composition comprising complexes of the invention in combination with irinotecan.

In another embodiment, lung cancer can be treated with a pharmaceutical composition
comprising complexes of the invention in combination with paclitaxel, docetaxel, etoposide
and/or cisplatin.

In another embodiment, non-Hodgkin’s lymphoma can be treated with a pharmaceutical
composition comprising complexes of the invention in combination with cyclophosphamide,
CHOP, etoposide, bleomycin, mitoxantrone and/or cisplatin.

In another embodiment, gastric cancer can be treated with a pharmaceutical composition
comprising complexes of the invention in combination with cisplatin.

In another embodiment, pancreatic cancer can be treated with a pharmaceutical
composition comprising complexes of the invention in combination with gemcitabine.

According to the invention, the complexes of the invention can be administered prior to,
subsequently, or concurrently with anti-cancer agent(s), for the prevention or treatment of cancer.
Depending on the type of cancer, the subject’s history and condition, and the anti-cancer agent(s)
of choice, the use of the complexes of the invention can be coordinated with the dosage and
timing of chemotherapy.

The use of the complexes of the invention can be added to a regimen of chemotherapy. In

one embodiment, the chemotherapeutic agent is gemcitabine at a dose ranging from 100 to 1000

mg/m*/cycle. In one embodiment, the chemotherapeutic agent is dacarbazine at a dose ranging

... from 200 to 4000 mg/m’/cycle. In a preferred embodiment, the dose of dacarbazine ranges from

700 to 1000 mg/m*/cycle. In another embodiment, the chemotherapeutic agent is fludarabine at a
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{ WO 2004/075636 PCT/US2003/006807 comprising complexes of the
invention in combination with fludarabine, cytosine arabinoside,

B’é?ﬁﬂ?i@ﬁ?éﬁ (MYLOTARG), daunorubicin, methotrexate, vincrféﬁ{g,sz‘my 006807
6-mercaptopurine, idarubicin, mitoxantrone, etoposide, asparaginase,

dosPEARISORS,ANG/ 5 syGlaphosRbRMidenAG ARIRCIiS MRS, dyBIIMREOaRIC agent is

be treated with a pharmaceutical composition comprising complexes of

cytasipciAvarinendn CbmmmatisfwiiragRERematihie Bldtdrey, igle- [ another
emﬂ%ﬁ‘ﬁ%ﬂ{?d%e %1%‘&1&%%9% leikeria, (ML) the HSPeempeas 1.5t 7.5

comprises hsp70-peptide complexes, and the therapeutic modality is )
mg/ikaétinib. niesykiteorrdiedvaetMbmcaRowIbeRBIGE RESHE, RiahiGHta ddndose ranging
from § Itsrae?gqg %%)c%agaﬁﬂ?&e éﬁté?ﬁéxc%(aﬁw&ﬁ, GUTREHNG &9 B{%Eg%ﬁf 1s cisplatin at
the Tnvention th combination with dacarbazine’ In another embodiment, )
a deelonegits Gancértodd begtkeatedawith repharthaceutiodimso Posiismotherapeutic
comprising complexeg of the inventionin binati ithe iri 0 bodiment
e a) RGN e Ly BE T A B e o AR GE e bodmen
the chenposiioreutompesing domplexasaoh hesinveptionfinechibibatgkgtifiele. In yet
aclitaxel,.docetaxel, etopgside and/or cisplatin. In gnother embodiment, .
onc G LGS AL BE A AP ENEHRL LA« S0 Hnging o
40 1e0OrpPasiionsemprsing eanipieses afithentnventiomivthempinatiapenits
cyclophosphamide, CHOP, etgposijde, bleomycin, mitoxantrone and/or .
cyc]agbfPaah?er%tﬁéfP@m%mﬁé%ﬂ%%fﬂ@@%ﬁ%@(@éﬁ%’ & AR Cbodiment, the
cheRRAEASRMICA] GAMPBSITRBCOMMIisINgsamPiexessoftthesiMentionoint 00 to 125, or
combination_with cisgatin. In another embodiment, pancreatic cancer can

1258 {rdbasiteys! phatrielcated “EbRpBSRb oSG TeBRpREwbIs Vinblastne at
a adhENVEItiaR N £ombination withgemeifabing. 1 Accarsing foriheyiavetian: another

the complexes of the invention can be administered prior to, subsequentl

| DE admil Yy
el RBl A SRR CRI AL BRIl ravR IR . FeRiehic [ 4 or 1.5 to
2 mPhEBRGAL RERaNJIng N6 Re R GRS IR PAIREL S MRIODHA b trexate at a dose

ondition, and the anti-cancer agent(s) of choice, the use of the

rangogmfiexes ofte iriverftid @hﬂ@e@d&@mdt@a&mmfm?éca@bage and
g'g" i Ga?ér%?e%”é 108 %%X('%HEQF tﬁ??n%ﬁ%r?%?ﬂ%%ﬁ‘gﬁé@é’ BIQR 621 Redoses of

a regimen of chenotherapy. In ‘one nt, the .
cheshematherapeptictagdehisdemsitabine atra dibe cangingtfionthto@yoegimen. For

e O S AR e SRR BRI RS ot oo
to spkequad emhosiments thewdese dikdachehpeinécrangesWidnh dose is near or below the
lower range of dosages when the chemotherapeutic agent is administered without complexes of
the invention.

In one embodiment, complexes of the invention and a low dose (e.g., 6 to 60 mg/m*/day
or less) of docetaxel are administered to a cancer patient. In another embodiment, complexes of
the invention and a low dose (e.g, 10 to 135 mg/m?/day or less) of packitaxel are administered to
a cancer patient. In yet another embodiment, complexes of the invention and a low dose (e.g., 2.5
{0 25 mg/m*/day or less) of fludarabine are administered to a cancer patient. In yet another
embodiment, complexes of the invention and a low dose (e.g., 0.5 to 1.5 g/m*/day or less) of
cytosine arabinoside (Ara-C) are administered to a cancer patient. In another embodiment, the

chemotherapeutic agent 1s gemcitabine at a dose ranging from 10 to 100mg/m¥cycle. In another
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700 to 1000 mg/m2/cycle. hi another embodiment, the chemotherapeutic
agent is fludarabine at a 65 WO 2004/075636 PCT/US2003/006807
doeaetamgifgdrom 25 to 50 mg/m2/cycle. In another embodimepg;tig2003/006807
chemotherapeutic agent is cytosine arabinoside (Ara-C) at a dose
entGIRGLHOm 200:I0RAA0 M/ MRIBE IS IR another iment.
chemotherapeutic agent is docetaxel at % 08 'ﬁh&%ﬁ%ﬁ% #c?‘ %ENOL'AQ
(Brisipkdfloyeas. Arpalestransins Gdimete, thel oiernotheraptiytir dgentBme/m¥/cycle, In
ePACHIRXEhAR00SE 20080, LM 210 ko mafkareycle, Inyet ”95{'@ < admini
g embodiment, the chemotherape ﬁ%ﬁabaél i égﬁﬁg fgtgéy%zfé*f frig administered
10 rpaH B oD Ptk cyoker] rﬂlyefbhﬂamﬂﬁler_aﬁﬁﬁﬂiiﬂ@ﬂtaﬁth of cisplatin ranging from 5 to
50 ﬁl@ﬁ}%% eutic. agent s 5-flugrouracil at a dose ranging from 5to 20
mg/kg/c %%%I %‘%Fé%“é%%‘iﬁ%?%%ﬁ&%ﬁ‘é’#ﬁ} @ﬁg(@fﬁéﬁ}‘fﬁe rHb¥itfRalenerbodiment, the

chedexbruteirtiatgato secahgiteifrony.2 e B AXI/MOfoNGIB Y 8 yBRIREE doge ranging

odiment_the c therapeutic agent is epipodophyllotoxin at a dose
ﬁo&ér%g?nqé’n%é%& t?oqgg%%rﬁ%ﬁgg@égeﬁfﬂ%a%wgéﬁal%rﬁ%@f&tm@i;heﬁ@lbodzment, a dose

of whiespbitienapglitictagem ssocyslapherakamidsiataidess BNIRANPTADvarian

cantc%rzqt% m%%g/c%gﬁ. In yet another embodiment, the chemotherapeuﬂc?
sgentiSTHHOTEERRSE L Host Jarrth GrrbsmaitnErnsedien 600 S0ongmZeycle is

adooini #2Eei0d 2 MEHMRAY BladHREhHBA0 el & BROHIPERb B nent. a dose of carboplatin
chemotherapeutic agent is vinblastine at a dose ranging from 3.7 to %&2

rangne o2 05 (hme oy ¢ g iminigierzldg dleaiepbwahdtisicular cancer. In yet

embadibeniceto enatbaIaRsHH tispvipgristine at i
Q0710 1 o 1510 3 e D It S RONG: ir AT fhgone Poulen
Rog f3&%ﬁ?é&%ﬁ%ﬁ%§@%§qﬂ@sﬁ&¢e>a&@aaa 0@ nragifvydonityst mbther

emR & 10 4RAG Bk L 9&9&%@9&1@ IRglgyde; In arRS?{‘?g @g\zlu\'/s% o5 Squibb), at a

embodiment, the invention further e compasée’sgfhe use
dosg Faeioh Sipeitic AgeRtstovhbriadnifisieredas Ham ok tieychmhinatienother
Fﬂ%!ﬁ@@f‘é}: aple, initial treatment with the complexes of the
e nvention increasegéﬂt r?s%ﬁﬁiﬁ%ﬁ? %)ng A timor- to sib8&qieFrEaRdinga -5 to 5
meigtavaldode wift chethotiserapdiutinagenthwhithagseis: nganiak BeleMHMEn, ¢ o

ADM@)I‘?@]QF dosages when, the otherapeutic agent is administered

without complexes 6 %?anﬁg}f&igﬁéﬁéégﬁbw f}éﬁ‘ﬁ%}l&&fﬁ)ﬁﬂ‘i@b)a ata

dosdénvagitigriznd atiol dosé (8 9. 16,1566 mgﬂm?ﬂ%%@hif&%)@fcq@cetaxel
admi{ﬂsteregt .a cancer pgtient. In another embodiment, complexes

ar f 4 . L, . . .
of théinvention ant 5 Tovy HBRETE §f die 1oV ea8om g #mirisisradda pembination with
one peciitaxaharenadivinipieieddontd, adces AR YO AROIIE! W2 referred

o begnbodim nt, cﬁ%}m lexes of the invention and a low dose (e.g., 2.5 1o
m %%ﬁ?ﬂﬁ?@ Qé%??fI?P(Y(?dfhﬁ?ﬁéﬂéer’@mfy%d’m}damﬂmti?@ﬁillt’rhcancer. In

somyetfndineneRosinmesti camnplexes Pfhe-doygation.and ﬁé‘?f@ﬁggg f infectious

. (e.q0.,.0.51t0 1.5 g/m2/day or less) of
disease.” Examples of therapeutic and prophylactic antibodies include, but are not limited to,

MDX-010 (Medarex, NJ) which is a humanized anti~-CTLA-4 antibody currently in clinic for the
treatment of prostate cancer; SYNAGIS® (MedImmune, MD) which is a humanized anti-
respiratory syncytial virus (RSV) menoclonal antibody for the treatment of patients with RSV
infection; HERCEPTIN® (Trastuzumab) (Genentech, CA) which is a humanized anti-HER?2
monoclonal antibody for the treatment of patients with metastatic breast cancer. Other examples
. are a humanized anti-CD18 F(ab), (Genentech); CDP860 which is a humanized anti-CD18
F(ab’), (Celltech, UK); PRO542 which is an anti-HIV gp120 antibody fused with CD4
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cytosine arabinoside (Ara-C) are administered to a cancer patient. In
another embodiment, the chemotherapeutic agent is gemcitabine at a

BEEPAAGY from 10 to 100mg/m2/cycle. In another 66 WO 2884/47883806807
PCT/US2003/006807 embodiment, the chemotherapeutic agent is

(Prog&iRAN Slle fr‘aﬁ%%lﬂ@'}; Q5RkA TINGLAQL (BHatohMYepa)itatia doseantibody

ranging from 5 to 10, 10 to 20, 20 to 40, or 40 to 75 mg/m2/cy )
(ProtomirebO R ATISE O SRR g FoR B 1 12T anibody
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ano iment,"a dose of cisplatin ranging from 5 to_50 : .
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offier embodiment, the. cRemath | 5:625hRRIaHN 3 Gntibod
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(Glog B A R Sk A AR AP a8 4G antibody
(hCE@ﬁ@Hﬂt@ﬁW 510-60 Tagim2ickcie ismadministExe BRI gGoaniérmdyitimClone Systemn);

bladder cancer. In yet another e diment, a dase of carbeoplati in
VIT AN S e e PO e (P daain
EvolSEA08IcMystanothenembodinspt iherchesatherapentit age@D§2 igG1 antibody
doc;etaxel, e.g., TAXOTERE (Rhone Poulg orer) at i%dgse(f,?&%qg)esign
(Leriiioie (5720 M5 51136 15 BOGAAIG R MR e Ao
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antibGaS Kﬁ%&%ﬁgx%ﬁ%ﬁﬁi&sﬁ%%ﬂaﬁﬁri'@'%eﬁ%i b atadese danding from b (Brotein Design
mJ/ g/cycle. In yet another embodiment, the chemotherapeutic a gEEA,CENT
Lab)d@mammwéf{@Lmaikmw@niﬂqdﬁ%ma%@&@bfé%DS@%TL, ng )i

. RUBEX (Bristol |\ Sl arangipgdaomad et 4B (B0a i
aﬂtlbfé? I?Eet% o %X%%@rﬁgk%%ygl%%%%ﬁg%ﬁher e(r:{1 gcr)%} mée@;n,, fomexes, e
hum@fitkd [nEantobisindfnisterdd¥neomSiNRithaliemaheeeriple- AMS antibody

immunoth ic agents, such.as antibodies.and vaegi @M itsubishi);

(ACO5 Eharad %Br%%%ﬁ%én%ﬂﬂrehgﬁ %o%gs%%%%ﬁgﬁr@gsgﬁc and/g?u ish) .
7 EVORIastic uEek gk shuancanthC BRinme huidydiiEts dheriaatibodeEC-131 1s a

can be used for treatment r prevent finfecti i - o
e R
(DEyitasko. 1 MDXaQHieda e (DR hichds  MDMAE(Hzd0 grkttCFMAR T anti-CD3 is

antibody currently in clinic for the treatment of prostate cancer; .. ¢ factor 5
a hug NS (N Hi'ﬁﬁmg?l@m!ﬁfrﬁéﬁ)is%?llu}rﬁ%ﬁi u aérﬁﬁ{_ac? antl com&lemen actor

respirato

(504! e@f&iﬂ?@‘g{bmgmm@d antibady far the TeatmentibbpalieAE/BASE);
CDR%E?EE glmm%%ﬂ%gégg f?aglggg‘} lfé‘éﬁl@?}??, &%%r&e— %elclrs],’a%%}natiz ed anti-
CD4 1gG1 antibody (IDEC Pharm/SmithKline Beecham); MDX~CD4 is a human anti-CD4 1gG
antibody (Medarex/Eisai/Genmab); CDP571 is 2 humanized anti-TNF-« 1gG4 antibody
(Celltech); LDP-02 is a humanized anti-a4B7 antibody (LeukoSite/Genentech); OrthoClone
OKTAA is a humanized anti-CD4 JgG antibody (Ortho Biotech); ANTOVA™ is a humanized
anti-CD40L IgG antibody (Biogen); ANTEGREN™ is a humanized anti-VLA-4 IgG antibody
(Elan); MDX-33 is a human anti-CD64 (FeyR) antibody (Medarex/Centeon); SCH55700 is a

humanized anti-IL-5 IgG4 antibody (Celltech/Schering); SB-240563 and SB-240683 are

umgmzed antit—%DEQ. G
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monoclonal antibody for the treatment of patients with metastatic breast
cancer. Other examples are a humanized anti-CD18'F(ab")2 (Genentech);
BORBEMWBch is a humanized anti-CD18 F(ab')2 (Celltech, UKL 1PARO&ESR06807
Which is an anti-HIV gp120 antlbody fused With CD4 67 WO 200-4/075636
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(Tl PIBASI GDPEH B sl RdaAT &l aheOrNho pals RApE forTesponding (o a
ﬁ'&g&% U%Aﬁ@ﬁ?gx% 8 A, Pronatized.antiidchdd 96511 3ok D}I BEGy fragments,

Pharrn/SmithKI eecham MDX-CD4 is a human anti-C
fmdmmubw@da@mﬁsﬁnﬁ@@mm@ pw@wﬁemrﬁm&b?ﬁmﬁ {gereof.

lgGétﬁ‘%t ibo %ﬁe fgﬁ% %‘F%%%eﬁegi JuHB %‘&&%3{3&' %ﬁéﬁ&ﬁ@ Q#Yaminin,

(LeukoSi elaenen
fibronectin, procollagen, and EGF have also been described (see, e.g., Cao, 1998, Prog Mol

Subcell Biol. 20:161-176). Monoclonal antibodies and cyclic pentapeptides, which block certain
integrins that bind RGD proteins (i.e., possess the peptide motif Arg-Gly-Asp), have been
demonstrated to have anti-vascularization activities (Brooks et al., 1994, Science 264:569-571;
Hammes et al., 1996, Nature Medicine 2:529-533). Moreover, inhibition of the urokinase

plasminogen activator receptor by receptor antagonists inhibits angiogenesis, tumor growth and

-+ metastasis (Min et al., 1996, Cancer Res. 56: 2428-33; Crowley et al., 1993, Proc Natl Acad Sci.

90:5021-25). Use of such anti-angiogenic agents in combination with the complexes is also
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OKT4A is a humanized anti-CD4 IgG antibody (Ortho Biotech);
ANTOVATM is a humanized anti-CD40L IgG antibody (Biogen);
RUTELRERM is a humanized anti-VLA-4 IgG antibody (Elan%FMB%%i'ﬁéf“"“W
is a human anti-CD64 (FcyR) antibody (Medarex/Centeon); SCH55700 is

conteRpliBRanjzad gatic: isda@érantibody (Celltech/Schering); SB-240563 and
SB-240683 are 68 WO 2004/075636 PCT/US2003/006807 . humanized _ ..
an-Yetsngihen cabedliBite oPaRISE BRI RPe (SHHTIORHE BEE ARy o ™

hormtggHf\ﬂ%gfﬁgétisl%iﬂwﬂﬂr{%gfﬁﬁﬂ gl lgGhantihaglise hormonal agonists, hormonal

(Genentech/Norvartis/Tanox Biosystems); ABX-CBL is a murine anti

entaa GO 47 GNP bE BT B IRF AT SAd By -UPRON)

rHledimmy [l F Rl S HEPLIINE: A GBIBids (e.g.,
LH R%I@Iég (%ﬁt&:%)lgé? oI-rEtEr?(:l)gélg)lj(“'?%%}l\{)8 )tsgl?v% LE%%JTM iffa chirﬁ%ric an_ti-CI325
dexarhefhamnti oejn@idy it RisabriricirRsoncisar it AT SNanRr 8y rin

G antibody (LeukoSite): .Antji-L FA-1 is a mati | GDL8 (e, progestins),
o B L) ) U3 L R T GF g Posesin)
vitamantibeey(Eambiidge: AlirafieckiinainchGo(SEURAV) i3 daohiddienatir aefagestagens
VIl antibody (Centocor). The abpve:listed jmrnunoreacti ts, as
(2. RIS S o PP oL T Ayt S o
ackOyginadthanyBammemkRowpits thoseofiskihtimthe ansdh oiudisnyition with a
regimens recommended by the suppliers of the immunoreactiv
gene (RearRimEPEHBBIMRFELHHHIRLE g?fmﬁ‘iﬁ{}s ﬁﬁ%ﬁ? S Ac rﬁ‘iﬁ%lt%e%%qiﬁg Wit
recorSOmBinatianswith Anees MR 2Nt-ahgingeniaidgentshinhich wiludespbutes of the
~Is not limited to, angiostatin, thalidomide, kringle 5,{9 dosté:;ltilt_lj erpi Al 2001, 7
111"@17((5@?%’6}7’%@5@@’[%%Bﬂ’b?‘i’raﬁﬁﬁﬁ%?ﬁ%hf%tlfﬁﬁcei{l-tie;r?hﬁ'far and a }‘}l@]k%a A
Neur%ﬁ?%@@@@r—@w olyticiacmanis.etilrorgetinedf kPadpidienlytidth the use of
ragment of prolactin, 7.8 kDa proteolytic fragment of platelet factor-

g . 4
polyrasianio cesRppeplie oA OIS S AgHTE o B o mes, RNA
inter I\fleal%ig n%%fe%hie%?@(ﬁﬂ&ﬁé]ﬁ?éﬁ%é@oagzg 32088 liRel 4idninBeatidicotide sequence

peptide corresponding to a fragment of collagen | (Tolma et al., 1993, \fl
of suClelioBisinad Mo TBI) fathe minlersideitrpeptite ebRbEhandirighd'4 of genes that are
., _fragment of Thrombos in I , Bl. For example, man
e E o e A e LR naay o et o af e, mae
are oSRARGs(Spgetialipl 99%:s) goalhBiothentchTon 3205 38U)Cxsi qagnes, DNA repair
frag ents,{ ily me ers, or variants thereof, including
genﬁfyk?é\m?é%&ﬁ ReB TSI salts thereof. Other peptides that inhibit

angiogenesisahcidassspong ke éaghientsvehtamimingfibristesedim conjunction with a
. procollagen, and EGF have also.been described (see,.e.q. 0 gxl%%%’ra s or X-ravs.

regimpyn g NRSTS0HCBATERS. DBF 1B AHA8) IR Iﬁgléfbéﬁa {aar(ﬁﬁgloo %gl g%}lgcyc ic 4
The RENIBRERLCSSpNBIGRDIOSK ced@iBeintagpinsi thatbintR GErgroteind @ exfernal-beam

possess the peptide motif Arg-GIy-Aspg, have bee e
radiation therapy, interstitial implanfation of raioisotopes -125, palladium, iridium),
radioisotopes such as strontium-89, thoracic radiation therapy, intraperitoneal P-32 radiation
therapy, and/or total abdominal and pelvic radiation therapy. For a gencral overview of radiation
therapy, see Hellman, Chapter 16: Principles of Cancer Management: Radiation Therapy, 6th
edition, 2001, DeVita ef al., eds., J.B. Lippencott Company, Philadelphia. In preferred
embodiments, the radiation treatment is administered as external beam radiation or teletherapy
wherein the radiation is directed from a remote source. In various preferred embodiments, the

radiation treatment is administered as internal therapy or brachytherapy wherein a radiaoactive
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demonstrated to-have anti-vascularization activities (Brooks et al., 1994,

Science 264:569-571; Hammes et al., 1996, Nature Medicine 2:529-533).

Mareeugiyigkdbition of the urokinase plasminogen activator regeptardy /006507

receptor antagonists inhibits angiogenesis, tumor growth and metastasis

(Min et al., 1996, Cancer Res. 56: 2428-33; Crowley et al., 1993, Proc dis th
soureea loag eI 8 BRSPS R SEicH L gL e Syanis Ficompassed is the

comBYAPINAtGN WithithesCaR xRt alsR:B YANIRARMO TBEIPy comprising the
PCT/US2003/006807 contemplated by the present invention. In yet

adminethEperfiARE EaTHpIaKds PHRARVERRR S TSl HYa0E Ry Jigrioporfin
(BP%%%?&H%‘?@&%%YBE%é’c‘f?ﬂﬁ%}a}lé@,e&éﬂi%%ﬁc?@@ﬁa&%!ﬁ&W@EBAQ-DIVE{{A.

agonists, hormonal antagonists (e.g., flutamide, bicalutamide,

tanfoxitenusatodiencEsprolidcace e ¢ IUPRON)S PRI ETGJS SRapdination with
at ielagp t?ﬂteoéﬁ?%&%re%%%i%:géé%gﬁ 'as Ss%%gt RQEERIING, AN SIRRRILR £8¢lint to treat cancer.

examethasone, etamethasone, cortisol, cortisone, )

The dregiisoniredahyuiretds ihstehomo;lyitrneotirtiestas Nl el GEeREEBRIY the particular

estrogen, testosterone estins), vitamin ivati allstaRSnistrati
con AR (P A o 0 B A NS i Gl @oistration o
dailynifRpEgionEdOnapsistantpaate ahtiaricragens. (AyappyppoteromneaeathtEne for 2

In yet another embodiment, cojnplexes of the invention.ar. [ . -
partsaLE AN PR ety BrOUT S e (Lateg 350 foe imvention
conleRB Risbadimaninganesibasapytwitbptecdrabnarhcallscdetrefimganterioabr

in-2 is administered in combination Withgﬁm Iex?s qf the iré\llent}o ertaoﬁ more than
therprByRREaT e BN A RO S S AU L L RS 5 D&LR RN &t
one 8l RQkink MEUIOS U 9eRpRd)k b aifenrmbpticngutsigenadimnapyed. An

is conducted with the use of polynucleotide cqm%(l)\fll)mas, %ﬁ@?gas but not i1l the total
appIPEt RPBAGSSHEROR ARICRIGIIEE AEGPYRIEEPINK inSHerents s & Wit e

nunPYeFEes LRk helinpolunusieriidesand the like, where the nucleotide

sequence of such compounds are related to the nucleotide, sequgnces of

DN angibrRvRasigenksamaieres Ahksd iy SRESRREHS] gafion with
corHAORALY gl'ggﬂo?]gt@ [HQL R GRS R iHE QACXGTHRIE: AR 1Bl@imited to pain) and the

ncogenes, growth factor genes, growth factor receptor genes, cell cycle,
sidegeffimss DiNAurepdiy thenewriertaies helnypatignitent arbuhnghfipited to flu-like

embodiment, complexes.of the | @H’ ‘j)% M@;ﬁr&)drgamg ﬁ-gtfﬁ{']}ike symptoms,
Sym\%%nas’ %‘é??ﬁg%n&ﬁ%ga?gﬁg}%%’e%@g . Fg&raﬁaﬁo‘n treatment, the radiation ?
and@ancbeadramedaysaniraysn ditie adsthddes evidoaopepistes sthiehigention. Such

cancey comprising.radiation ther such as external- adiati .
conia R He e e X SIBgRae . L aRBephodrine)
antilfigibhdadigisetapas aticinas sttt -89} thogbcioppadistiots feedapy,

intraperitoneal P-32 radiation
dextromethorphan).

4.5.2. TARGET INFECTIOUS DISEASES
Infectious diseases that can be treated or prevented by the methods of the present

invention are caused by infectious agents including, but not limited to, viruses, bacteria, fungi
protozoa, helminths, and parasites. The invention is not limited io treating or preventing
infectious diseases caused by intracellutar pathogens. Many medically relevant MICTOOrganisms

_ have been described extensively in the literature, e.g., see C.G.A Thomas, Medical Microbiology,
| Bailliere Tindall, Great Britain 1983, the entire contents of which is hereby incorporated by

reference.
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therapy, and/or total abdominal and pelvic radiation therapy. For a general
overview of radiation therapy, see Hellman, Chapter 16: Principles of
Eartet Midagement: Radiation Therapy, 6th edition, 2001, Dé)Q/T{é]%zt“gf’,‘m(’sm
eds., J.B. Lippencott Company, Philadelphia. In preferred embodiments,
thedadiationiieptraptis apministarediasiexterial htamisadiationfopmplexes of the

~ teletherapy wherein the radiation is directed from a remote so.L{rce.n!lré of infectious

inveyapoUB IaTe AEPE AT SSRGS FHa A H RS ITRSE IO ATRinEHEE

diseﬂgé 8l iherapx-orRrashysherany Wherein adagianaetivatikOriiOantiprotozoal
2004/075636 PCT/US2003/006807 source is placed inside the bo

Compmmel&oana'ﬁa@abéﬂ@lé@%ﬂfﬁéﬁd%@m’é@%o@f}}%&é@%‘ﬁ%@ﬂéﬂ“‘%meS that can be
usedgtg'ﬁbcé?%g ﬁ%@g%éﬁ%%éﬁgga@@ inveRtieR WithahatodunamisiheraRytides,

mprisin dministration of photosensitizers, such as
antithetiratopoiphssinmahbbis seshaiides Veddportn (BPD-MA),

ggﬂ%%ﬁg%%ksp o}'}qtggﬁleHlﬂlﬂé%rgﬁ&ﬁoggmﬁgﬁo%é’ﬁ%ﬁ%&rﬁq{&f&e@%%mimses, RNA

. In various embodiments, complexes of the invention is
virnedmidisieradiinsesrhinatites withirat featdtaond etrefavidrppungesdgeide but are not

._for a short treatment cycle to a cancer patient to.tr NRek 1iRe1 (also referred to as
Limifgdigidie gf"t’?@gﬁ% é‘“ﬁ?@ﬁ%ﬁ% 't Iéirlrl?gé]eglracalg%%igiglg%gé’%ay \?ary acc(ordinrg;
HTIIY e DANIGH BITCaMDe thetapdiiic-Eientiusiddr Ehirventibaslbd/ -LT;

_ contemplates dis¢continuous administration or  daily doses divi Qi vi
PicogBRETA o B RE JOR o DO Lot T oy e viruses
rhin@@ﬁtéﬁlé&?&é}ﬁmd hﬁ{sﬁaﬁr@;ﬁﬁiﬂﬁﬁz‘ ; 'a@@(&;gvid;hlaﬁa' haﬂmemte.' a@mﬂw@dﬂeh 'fogavmdae (e.g.

artisan, and the invention contemplates the continued assessment o TR
cquigp PRSI SonBERALE YOR S OGP SO A Bt T g, PPl viruses
veIPEERSRE MeRtipTeaiempliRictat kashanesySIeR prbterablyamare thesicular
" one cycle during which a single therapeutic or sequencgégf therapeutifa%ife g

storagfifiiniérarei rAveRIBrEpH ate PERda IRt EPRIR SHETHGE Wit he ° ¥
parai&ﬁﬁ%%@ viheskilled arisa.as willihedoehnynaperabryties; and

the interval between cycles. hi another embodiment, complexes of th

Orfliouentioirre (seciieonbinas Wik SOHTHBEESITEBIORITE g2 Viruses,
plﬂes%r\rf] toms of {he r%qﬂ sregzyﬁ?eﬂﬁ PAe e RAB) ARG ilies S HBoviridae (e.g.

effects produced by the compleXxes of the invention (such as but not )
reovimited tobivilikes sydytarisiden)e Biseyiidasodmgioariaiire SHptiHa S virus);

xnawn to reduce pain S lke 5 ?ﬁ'&l\t §sCa81 Sk 6hiles); Adenoviridae
Par%%%‘i‘ﬁefﬁ%%‘ﬁﬁ%s m% %%ﬂﬁ%%@%@i%s of ﬁ;\% %ﬁ’vgen lon. Such ) _
(M0 HURALINSs ) Ut aseigdsicthtepgs sicatknnupheiy \Jebonddstemiselia zoster virus,

(e.g., pseudoe he<3|r'rel§{gs’e antihistamines %ﬁ ..chlorpheniramine maleate) o viruses):
RO S ST B R BN PA) o G2, TR oo irses)
and VB ERHRUS. RIBEASESvine fever virus); and unclassified viruses (e.g. the etiological
agents of Spongiform encephalopathies, the agent of delta hepatitis (thought to be a defective
satellite of hepatitis B virus), the agents of non-A, non-B hepatitis (class 1=intemnally transmitted;
class 2=parenterally transmitted (i.c. Hepatitis C); Norwalk and related viruses, and astroviruses).

Retroviruses that are contemplated include both simple retroviruses and complex

retroviruses. The simple retroviruses include the subgroups of B-type retroviruses, C-type
retroviruses and D-type retroviruses. An example of a B-type retrovirus is mouse mammary
tumor virus (MMTV). The C-type retroviruses include subgroups C-type group A (including

Rous sarcoma virus (RSV), avian leukemia virus (ALV), and avian myeloblastosis virus (AMV))
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Infectious diseqses that can be treated or prevented by the methods of the
present invention are caused by infectious agents including, but not

Waited:iprsyigises, bacteria, fungi protozoa, helminths, and papasites:obbeosso7
invention is not limited to treating or preventing infectious diseases

caused by intracellular pathogens. Many medically relevan . _
and i AN GO SO e X OBly (R shcRae s LV
murRe&<Gnf ThamagsMedicabMigrohiategya BailiereaTWilalhlésraadcBriiaimins (SNV),
1983, the entire contents of whijch is hereby incorparat d? eference. 71
reti oS A PSP ISP BB SETOES TSN e gﬁ@'we refroviruses

inclSNENMRASEES P AdHilign tadhnmiminisirdian of conplexasRf tISRV-1). The
invention, the uses of one or more modalities that aid in the prevention or

complextrruny BRsAfcBbI BRaREeuIREIRIbERITSs IntfliderbuRia yigises and the
foari VIR0 INMRIOHES. ARIVIFRISIRNIPEQICIQAINCRMPEHTUS, QtifVRGAl virus, feline

compounds, and antihelminthics. Other treatment modalities that can be

immysedaboiemyoripre@@bimet fous diséasesiralouaivimefetndtagdsticsell leukemia
k%oﬁ%%s\,ﬂ?nﬁ%q!%% GHIRKINeS AN ROTMPRES: 3R PEFS R ovine leukemia

. oIYmi%
vVirusesanc
a%ove. nfectious Vvirus o th human and. non-human vertebrates,

virgin@aoB rétrovirusss;RbeA ivtude buamh BNAyiMises HE G pleswfegruy virus (SFV)
and hoa‘lfthg\ea}zoe beevr{rft%l:‘{ﬁ%@ humans include but are not limited to:
etrownalé]é’(e.g. uma%i immunodeficiency viruses, such as HIV-1 (also
refdéixechpoeasf RINA/ iy dch \har artTaid gtk AV yetdbtetddnsmel oidnde, but are not

. _.Isqlates, such as HIV-LP; Picamaviridae {e.9..palio viruses. hepatiti .
i B R BT S R TR RV Aorovis

(muBihevitsesss Chirivindas(alipsiainsitmattansagasithe ptanit)rbivirus (Bluetongue

._Togaviridae (e.g. equine encephalifis viruses, rubella viruses); Flaviridae . . ..
viruge RABRE TS RO AT N0 PR S0P I ISu Colorado Tick Fever
viru§OnRn axiiid e {evas Jranai iesas n i habealkidal (Bagheesitulamurine rotavirus,

. stomatitis viruses, rabies viruses); Filoviridae (e.g. ehol Vi[ij}?éls); . cludi
SImPBFRFRYKEH RAXEEY Q%E?Mﬂm&wﬁge@%ﬁp@%?w S90avfitee, meluding

the %@mr@m@wﬁy@mm, Eriharmecovirideade 8, nftugpaaaashuman orphan
ungaviridae (e.g. Hantaan viruses, bunga viruses, phleboviruses and
(ECR&ywisrse Bprahsisa\viidaeSHaaomtagiemesesy YigsessoeaabslnaeligsgMb)
v1ru%%9,\@ré‘1§cﬁ$in9§ QMHE,S%%@EBQ ERlauirHees); Rirpadag o HaRaUNAYIEIAR Cardiovirus
Hepatitis B virus); Parvovirida (parvoviruses); Papovaviridae (?ﬁpllloma
i

(Enmph@ésppqwmmwd@%ehﬁmmé@lsbﬁﬁ%éﬁ&ﬁ%@ﬂﬁ man rhinoviruses
o T SRR M R e e it
discaiEEIPBX vivwSes)ly dhdtividuiairided yding Nevenlavermn fesror o g8jnamgus, San
Miglég é‘%g %g%%ﬂ’lt{lsjslggh{% %iég%fx;{%g%ir?fh orwalk virus; the family Togaviridae, including
the genus Alphavirus (Eastern equine encephalitis virus, Semliki forest virus, Sindbis virus,
Chikungunya virus, O'Nyong-Nyong virus, Ross river virus, Venezuelan equine encephalitis
virus, Western equine encephalitis virus), the genus Flavirius (Mosquito borne yellow fever virus,
Dengue virus, Japanese encephalitis virus, St. Louis encephalitis virus, Murray Valley
encephalitis virus, West Nile virus, Kunjin virus, Central Buropean tick borne virus, Far Eastern

tick borne virus, Kyasanur forest virus, Louping Il virus, Powassan virus, Omsk hemorrhagic

-3 fever virus), the genus Rubivirus (Rubella virus), the genus Pestivirus (Mucosal disease virus,

Hog cholera virus, Border disease virus); the family Bunyaviridae, including the genus Bunyvirus
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agents of Spongiform encephalopathies, the agent of delta hepatitis
(thought to be a defective satellite of hepatitis B virus), the agents of
WORHBGHE hepatitis (class 1=internally transmitted; class ¢ T/US2003/006807

2=parenterally transmitted (i.e. Hepatitis C); Norwalk and related viruses,

7 -3adastoviluseshdRetreviusasithak air Gonlempiatesl Virckedp Hothesinaitblebovirus
retroviruses and complex retroviruses. The simple retroviruses include
nyb%eanCongo

(% tHly Sesg e B MBUSHR FE VR &8¢ e e #EWLSEY RAED

HO¥ XQRIB: BB dVRALEH AT Us: i imonse sNaarmarys (Undimiemi and
hemé%é%%%%?{/ﬁ%ﬁ,e C-typle rétrcg)virusgs in%ilﬂjde subgroups C-type group

relat@idludies); RodensdydArRomIS {RI8, ciading Rerka J@éltlﬁlﬁ%?)‘,’%(ﬁﬂuem
1 | lob sV ? vian and Equine Influenza
vm@&eﬁ%‘én%g%ﬁ%g%%ﬂgﬁfgéémﬁ%%n\ﬁ[\%égq"%@z,%a@% an and Eq Infl

type group B (including murine leukemia
virusdeum(Ming), figlinB leukenbianvinisitraier), anduinfaeniebiba Vit ygparate genus);
ibhon ape leukemia virus (GALV. iS. i NM) : 1,
e R S R B R s v .
Sendditypeseleavitssest inclide, MasorlRfizervivoskelynns tMPMey@sde Disease Virus,

simian retrovirus t RV- 1), The complex retrovir ' & hakitis vi
MG O AR L K AR UL o e gl s virus,
disiRiviHBe R inakigest iivut) tit alsmirtiadadiivi:2 (1Sivir iy vinysateling (RSV),

immunodeficiency virus, (FN), and equine infectious.anemia virus o
Bovméwp@mm@m@%méﬁﬂaﬁaa%ﬂﬁﬂw L‘{}‘-?@s?rg’ﬁi%sn FééFFl'M”S VIS,
CrileHkemia viesEBHlov)-pahoving, lRukemiar virus, Biiéuithe foamy encephalitis

viruses include human foamy virus (HFV), simian.fo virus (SFV d 2 :
iV S RHBP Y XML IR A TSER T ARG fover virus,

D=nGHeRAtS ARipal ReidaiRuiae sot bimitegipriiaitoious igumenbeisy
of the family Reoviridae, including the genus Orthoreovirus, (multiple. Fast
encedvdipeieh Dest Al R A SREEVHRS: @%WL@%@P‘%%‘&A%W%WF&E ar Lastern

ok B %tgﬂgy@(g@dﬁugﬂﬂgﬁaﬂﬂﬁ? MEn KBMBIRY PWRHEs A VAR, lTESE hemorrhagic
sickness viru , and Colorado Tick Fever virus), the genus Rotavirus . )
fevehvima)y tiatavirus Ribbrask fRodit anieh HiruesrmaRRu oty acsH fRease virs,
Ho J Oh%Yg"lzJaS\f.i bosviggrg rr??“./iisga sro@mgzsth%\ﬁﬂﬁlr}pﬁyﬁw’&ﬁ'@ef %%ining the genus Bunyvirus
PFicdrnaviridae, inclu ing the genus Enterovirus’(poliovirus, Coxsackie )
(Buviruavieand Braataticioytepdibliftrumancopbhlitis (omOyvitEedespaatdlcbovirus

o R S S U A B cons
henfopidigvifeseFnas NaleibY samslitiscuisiii)) GhdNrergmisddyihargeelunieni and
e e e A AT IS AR P ot
vinthgfemilnGalcivirdasuinghding VesindasexanthamadsiinendtignBariniluenza
viruses; influenza type B (many human subtypes), and influenza type C (possible separate genus),
the family paramyxoviridae, including the genus Paramyxovirus (Parainfluenza virus type 1,
Sendai virus, Hemadsorption virus, Parainfluenza viruses types 2 to 5, Newcastle Disease Virus,
Mumps virus), the genus Morbillivirus (Measles virus, subacute sclerosing panencephaliis virus,
distemper virus, Rinderpest virus), the genus Pneumovirus (respiratory syncytial virus (R5V),
Bovine respiratory syncytial virus and Pneumonia virus of mice); the family Rhabdoviridae,

including the genus Vesiculovirus (VSV), Chandipura virus, Flanders-Hart Park virus), the genus

Lyssavirus (Rabies virus), fish Rhabdoviruses, and two probable Rhabdoviruses (Marburg virus
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Miguel sea lion virus, Feline picomavirus and Norwalk virus; the family
Togaviridae, including the genus Apphavirus (Eastern equine encephalitis
wgsoRamlilgsforest virus, Sindbis virus, Chikungunya virus,  per/ms2003/006807
O'Nyong-Nyong virus, Ross river virus, Venezuelan equine encephalitis

virus, Western equine encephalitis virus), the genus Flavirius (Mosquit

and Bovhe/einvhfefanifids erorRsEs sdmeJareEbasibs ;9%131?9%%%% (LCM),
TacaR%le“\SmPun IR al&s éﬁ‘fdjﬁaé\éé’(ﬁ?dthﬁH%n?@“@Hﬁﬁ!%Mﬁ@ WastNdenfitfous

unjin virus, Eenir European tick borne virus, Far Eastern tick home
Broneitits; Kiyas il JoMsesariepaisifiiasl Fuirnen Poiwae SaFPVA I i® ik Feline infectious

ic_fever VII’U ) the genus Rubivirus (Rubella virus), the genus

pentﬁle@ﬁ\fﬁh %gﬁ\f 884l disease virus, Hog cholera virus, Border disease

vir)sthe farnil/Buityses Maxmugm@ nheeg@bu@@uﬁwmwledmdgut are not

2004/075636_P T/US 003/006807 (s 1SES Variol
hmﬁe%fﬁoﬂh%fgé%% RS gar%l}lﬁcglr(gs % e genus |ebOV| %Qs%gs dfly ajor arlola
mindevebSisiipeinascinifi, Cateyfe Bartito)s)x fReabeiprsNadtovingsa), the genus

(Crimean-Congo hemorrhagic_fever virys, Nairobi eep dise
Lepoting g}c@%\f 1@@ Qﬂﬁ.e?ﬂ\l% 1987&\{1ergs\i%se ﬁear rﬁh%%)p%“ms) the

zent@ CHOMKXQYHIsadheiifluding e ge titsotntlyeSiiposrtmg] (Smampa*{)glths genus
type A, many human subtypes); Swine |anuenza virus, an% Avian a

Parap e KA G FOSBUAT EEH A BB RAnF RUR CLL ey gp ot

vxrué?f'tlﬂg 481 %Qﬁ&ﬁi@@@@ﬁﬁﬁ@ﬁ@%ﬁl@%hﬁ@ HBMMmamymd\Bﬂﬁmphocysns
including the genus Paramyxovirus (Parainfluenza virus type 1, @}B 1
wruwtjﬁslﬂe%@a@ibnﬂﬁmﬁa@ﬂﬁe?amﬂt}é%%ﬁ@él HigEes Hse S (B REA P iex

%%ﬁa% LSNPS YIS lid R arenus WaDiHivirs KMpasigtivitusd 3,

acuté sclerosing panencephalitis virus, distemper VII’US Rlnderpe

pseudmué)l,em‘el@énﬁ@ﬁeW%R@@é%m&ry@yﬁ&ym,r e(t,f\ig% Ol inotracheitis
mlreﬁ%g t%}%&%ﬁ%«%@s\%ﬁs G BSOS M OLBNGR) e Horiusrpesviruses

IS Virus ungunya virus, ONyong-Nyong virus, Ross river virus,

(HuMenegloetagaéupiine mcbeymm@iwwwﬁéwe Ak R GBERANEEIDI (R gamma-
rpf%% esgg g%\%p Mos NG yellevRver virys, ﬁ%@%ﬁlﬂﬂﬂsﬂerpeswms

s V|rus ‘ouis encephalitis virts, Murray Valley

atel&@N mpmhﬁmwymmmg ghieaamug Hegmiirvirieas] GhstraiBurepssrhrcfamily
home virus, tern tick pborne virus; sanurf S
Adeﬂpm%isae# 8 ﬁggn@ '11(5 (?enov g?ﬁ‘ an sy é’%‘lﬁg% BL@lfPﬁlgnd

emorr ver VIr e genus
ungfRHRiMirisniRy bediroviiusks the lgenes E@styspas; (Macmsm chisdaskepittis, and

Hog cholera virus, Border disease a’ﬂé ; the fam Bunﬁevmdae

adeqﬁ&gtﬁefgeﬁféxﬁ Qg@ WU@O%% e?,gq% s, Lic genus ‘Aviadenovirus

Ses,

(Aviaalianisiancaphalifisareuniviiusesidihevgands, RiddbovipRar(@dridily including the
fever Sicilian virus, Rift VaIIe fever V|rus) the genu r.}L\lalrowrus

genye Rendlameign Hems IO T S ViRss RFO BAEHIR I E8Y Bty o
papﬁf&%%ﬁ@,%%‘é‘&!%ﬁdg&%@'ﬁﬁﬁﬂﬁﬁ'ﬂa viruses of other species), the genus

Polyomavirus (polyomavirus, Simian vacuolating agent (SV-40), Rabbit vacuolating agent
(RKV), K virus, BK virus, JC virus, and other primate polyoma viruses such as Lymphotrophic
papilloma virus); the family Parvoviridae including the genus Adeno-associated viruses, the
genus Parvovirus (Feline panleukopenia virus, bovine parvovirus, canine parvovirus, Aleutian

mink disease virus, etc). Finally, DNA viruses may include viruses which do not fit into the

- ahove families such as Kuru and Creutzfeldt-Jacob disease viruses and chronic infectious

neuropathic agents.
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related viruses); the family Orthomyxoviridae, including the genus

Influenza virus (Influenza virus type A, many human subtypes); Swine
WRUKEFA (s, and Avian and Equine Influenza viruses; influePz Hpge 006807
(many human subtypes), and influenza type C (possible separate genus);

E@%@#gﬁ{a&%@%{i{iﬁﬁf cingling the 9gnus Rasambaviiustion with the

virus type 1, Sendai virus, Hemadsorption virus, - cifammici
compRacaipflienzaaaritioses ¢ipesa 1o Be e wesh saehisie SH5 AT/ IS RG9S FLiampiein,

virus), the genus Morbillivirus (Measles, virus é@ﬂ%'@ﬂ iRGn-nucleoside
nuclegsiderREpRaliis Vit S{?S%llsn%éfﬁé% G "S?%iﬁurfdg%?egst virus), t_heq_S; enus _
reverEe \SHINOMthis: (fesbitatoly. sy ldytiabuir SR8V Bovnieare SHiBYOR (e.g., aprenavi,
~_ syncytial virus and Pneumaonia virus.of mice): the VR Q@RYWQ?@‘ ivir,
indiniReTuBIRBAHE G é%qw&‘i‘é\fﬁo\ﬁ?a‘?@f%‘f@%%ﬁ (!jllb{%%&/irgs’l,‘%anders-Hglrlt&l'l11 ‘
marR K VISP e gemus. LyseavitusRabiestinis)] fistnRiindudviusas, rgidimited to

two probable Rhabdoviruses (Marburg virus 74 WQ.2004/0.( .
Ace RO SEOOBIOOCAC YT EEEITAIG) TS féﬂ%“%‘é%ﬂ%‘geg’?%‘é?ﬁ?ﬁg |
Amak4RRIEHS Shofemeninaits, Vrie ¢h& MievTatasibeevilas complax; Ahdofovir

Lassa virus; the family Coronoaviridae, including Infectious g%p%iggnosme_
Cipm@ﬁr(@%%@%%h@%ﬁ@%éﬁ%N@%%l%& navirus, and
Diso%i%‘f) & nfegligussperitonitis fhelinRispranavinimyilustiatiiedMNArviisege;

2,

are antigens in vertebrate animals include, but are ngftalim' ed toiot\%?_
Fiacifahiily, Poswititae, Foshirie TrRegariS esiHBp SRRSO aHSIs e o VD
Variola, minor, : inizy SAWRSN:Bufialonex; RabbitipeX]ydrochloride;
Gamé% r‘cr)lrrnse?lal)lfl%hei\égggﬁsx 1%%3%%‘%%(%(me$ (Myxoma, Fibroma3 the genu Joride:
MettAvipaeriNis (FoivipdersicivaviBisexiBah anengSiuaradinn bidepblonde;
(sheeppox, goatpox), the. ge RIS, LRWIRRPR Rt Seh g8 ANEdine; Tilorone
S&ql}ﬂéar\gb%@%}ﬁ%%%)ﬂ %%%%Jgé%o%%% gaé%%t%% virus, pseudocowpox, bovine ‘
HydﬁﬁawgagtqmmﬂﬁﬂimwéﬁammIﬁyﬁmhiﬁm;(ﬁﬂﬂé’éﬂ‘i’@ﬁiiﬁ/é%\?@}‘\fn“R}E‘fsPhate’ |
__Frog viruses 2 and 3, Lymphocystis._virus-of fish): famiy,viroxime.
Vidarhine SR B ﬂ%?ﬁﬂ%%gr&%c’é‘ll E Z%%%gsl\% R ?g%o(]ﬁ% h;f&g; Slilr‘%?)e(xm?rypes
1 angl.2 ¥ prigelnoZosietisEauindabantiontrenis] Bupinechisdbey Wipgacthods of the
and 3, pseudorabies virus, infectioys bovine keratoconiunctivitis Mrs: n
presGeNSUE B MO TAAGRE T i o O e e
intrdPIREHR lééa.rl,%f ¥ ﬁ@ﬁ&%@ beitis yifailshst!ﬂ@aoenafthﬁgp(esgmmb@am@mbercu losis, M.
cytomegalovirus and cytomegalovinises of swine, monkeys a ts); ionella
bovihddgarmma-Meeagiidé 'Béf@ﬁﬁléd?ﬁvﬁ%‘&éﬁ%?ﬁé}é‘é%g%é%%ﬁs%’ _gnd 1‘?@ oneta
OIS, HEPSs SaDirk HEmesy usainleschiaipravitis sylvadisiglindufections
pigxherges virus, Lucke tumor virus); the famil Adeér;lov'%iadziﬁ, incIHQiclr}%
caudbitgefusripastavie havilus (Henddfaimb Jiotiianshee 35 BahdS figrouped:
Py ASEDON LSS At 8RSk AaeralYRes). bipesindR caniosllopDalfsobacier,

Enterobacter, Escherichia, Francisella, Hemophilus, Klebsiella, Morganella, Proteus,

Providencia, Pseudomonas, Salmonella, Serratia, Shigella, Vibrio, and Yersinia species),
spirochete bacteria (e.g., Borrelia species including Borrelia burgdorfert that causes Lyme
disease), anacrobic bacteria (e.g., Actinomyces and Clostridium species), Gram positive and
negative coccal bacteria, Enterococcus species, Streptococcus species, Preumococcus species,
Staphylococcus species, Neisseria species. Specific examples of infectious bacteria include but
are ot limited to: Helicobacter pylovis, Borelia burgdorferi, Legionella pneumophilia,

Myeobacteria tuberculosis, M. avium, M. intracellulare, M. kansaii, M. gordonae,
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adenoviruses of-cattle, pigs, sheep, frogs and many other species, the

genus Aviadenovirus (Avian adenoviruses); and non-cultivatable

e AGVIfMses; the family Papoviridae, including the genus Papjllofnavigbisosso

(Human papilloma viruses, bovine papilloma viruses, Shope rabbit

papilloma virus, and various pathogenic papilloma viruses, of other.
Szap@ﬂeode:swt@me‘@éhﬁ@ffqﬁﬁ[%ﬁ?é‘\?ﬁﬂéoﬁﬂéwgﬁé?ﬁfﬂﬁ@wgﬁ% Y gronoeytogenes,

Srr-ep?ggo%tc&?\/?g' 2];5@&}@5@%6&&@1 §BEND B MY S B HIRIS GI6up B
virus, antother primate polyoma viruses such as Lymphotrophic )
Streppaqilionsy ﬁrq&%dﬁ@fﬁﬁi@ﬁv@@#ﬁﬁ@ﬁ%%ﬁ@fﬁe‘g@%ﬁ%"’occw bovis,

o deno-associated vir 5 1980s S aryopirus/E eline faneHkapepigy i
St RIS z’é@fﬁee”gg&gt\gﬁr%%?%gﬁne paf}\%\;iirus’, AIeutiaSn mink disegse virus,
diph@i@)idEidlyipphiAnirvsesapaine] (esvidisespatidngds nel AR TG héerant,

above families suc Kuyra and Creutzfgldt-Jacoh diseass vigises and,
Entere i o %@éﬁééﬂg‘ﬂﬁé’%‘é"e"r?t?%%ﬁ?’\/%’%OOﬁ/O?5636‘
nucl RETHUS2RROHR TnMiitfyreraniplpecheantivifalicomPenntethaecaiuse
used in combinatio% ith the conﬁleﬁ?s of the invention are known in the

Leptaspia AiéRiH b RS HBTIRGEE F 6 fifampicin, nucleoside reverse
trapSAiRiASe N bIHars: (8n00i AZE tidll calde BFQ inlddutinustebsigeconplexes of
reverse transcriptase inhibitorsﬁéle.g., Efavirenz,.Nevirapine), proteas .

the TS ENEe R SRR FERRFAT BT S F 2R b [ Ao

arbeFILRIONIE BEYR\RYEs, GRBCiEIY it ZalkRm]iEoamantacinecandiRediyiluatenetilmicin,

Other examples of anti-viral agents include but are not imited}to tACe["'CS (e
paToramARTAG)RRSIRY Ay S\ S SPIERGTY Aoy BRI ATOh BB 1S (o8-
azidHEQteX Ansanasing sy direbipidanfianatiphAfibdonendiayislinatibiotics (e.g.,

Mesylate; Avridine; Cidofovir; Cipamfylline; Cytarabine Hydrochloride; 4
rifanD dtziciannEsy et OaNEBIo (f 2D IEIERRE: BIREREATTE 4G RudiifRenem an
imipEhY AEvirxime. FABGRIOUEHaameatiperiiysiasklaigerizine, cefazedone,
1m1pﬁ?§cfgt%%i% e;a }—Ei%rigllﬁgezélgo’sqrilate; Foscamet Sodium; Fosfonet Sodium;
cefoBpnaiclodintatsictdpirSudimd sefirmes; KHBREHIHHRuefiyPperazone,

Lobugavir, Memating H %r QriderMethisazons: NeviaRINE; and tigemonam),
cefimg, %ﬁz&&’oﬁé\%ﬁu ac{/)ﬁ)f % %%Sllgl%l g}?grr%ﬁihding Hydr’ochlorid(_a; Saguinavir
oxaddsisiate: Sniantadiel dyldrochleride;) Suriciding (et ordiBElitipgdinocillin

. Tilorone Hydrochloride;.Irifluridine; Valacyclovi éjr%ﬁg@ﬂ&ﬁ . .

a d dium, epicillin,
PivoyihABHE Ay ?8%%1&%%%%@?%132%%#%0%2%u h_o_sphlgtg? ’ p
fenb\éﬂi@iqm(?ﬂzﬂé@mﬁlﬁmﬁiﬁiﬂmﬁm@E]Zdﬂmilm’(ﬁﬂef.dﬁadiéﬂaﬁn@éh@I@Sb@flethamme,

diseases that can be treated or.prevented by the . m ogés fth ‘oveli
penoh Pl o BY DB A g S AL e 3 B i
and DRYEANCinthasslwansiagecssiisiife ¢yele cHudanagoiny aobiioteniay (éng,. macrolides

cobacteria tuberculosis, M. D I . .

(e.g., gzithromycin, carbomycin, clarithomyein, dirithromycin, erythromycein, and erythromycin
acistrate), amphomycin, bacitracin, capreomycin, colistin, enduracidin, enviomycin, tetracyclines
(e.g., apicycline, chlortetracycline, clomocycline, and demeclocycline), 2,4-diaminopyrimidines
(e.g., brodimoprim), mtrofurans (e.g., furaltadone, and fiurazolium chioride), quinolones and
analogs thereof (e.g., cinoxacin, ciprofloxacin, clinafloxacin, flumequine, and grepagloxacin},
sulfonamides (e.g., acetyl sulfamethoxypyrazine, benzylsulfamide, noprylsulfamide,
phthalylsul facetamide, sulfachrysoidine, and suifacytine), sulfones (e.g., diathymosulfone,
+ glucosulfone sodium, and solasulfone), cycloserine, mupirocin and tuberin.

Additional examples of antibacterial agents include but are not limited to Acedapsone;
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bovis, M. avian, M. leprae, or M. africanuin), rickettsia, mycoplasma,
chlamydia, and legionella. Other examples of bacterial infections

PR EHIIA e include but are not limited to infections caused bRAGARL0 /006847
positive bacillus (e.g., Listeria, Bacillus such as Bacillus anthracis,

AccthNEIRglathEx SPegien) Fram-0REAIVE RaT EIE. 9 Rarsentier Boutelanicycline;

ampylobacter, Enterobacter, Escherichia, Francisella, Hernophilus, =

AmifitelsiellAniBrgarioldeploteud MR- ok P BIR L Salifdieisd
Amigsia, EUaRle, Whig; Aty AR SDaHCSInARNAENeMR LA @t Apalcillin

Borrelia specles Iricluding Borrelia burgdorferi that causes Lyme disease), |
Sodiangetphitpaotekip{aminAdtiomycesSatat €l dsHiaiueis pRERRS c B g throniycin;

positive gnd, negative coccal bacteria, Enterococcus, species. pacitracin Methylene
Mi%ﬁ%&&%%%ﬁéns%%%%% gﬁ%%ﬁ%%%@c%ﬁ gf)%cgg%&gt%phylocoécuaé:gpag;:?es,e y‘ _
DisaNejsaeriB-siesiasSpebifinlexanpies Beinferijons basteridmelioabigtn; Betamicin

are not limited to: Helicobacter pyloris, Borelia burgdosferi, Legionsalla .
Sl ARG, By EOBACto A LR gt LR, B L ey ies
Butikansab Mraadonae; THMOmRRA4/ISTEE36RATAISI00BB0680T Disodium;

Staphylococcus aureus, Nejsseria gonorrhoeae, Neisseria. naeningitidis, .
Cartrie e HHGR RASRES C SREBORILEETB) OFNA: (CROGR T oo
CannlERIfcasEHS); SliepincestusagalaciipmArionp CeiSapiorodatsy; Cefamandole

Streptococcus viridans, Streptococcus faecalis, Streptpgjo%cusgb(ﬁ/ig, )

Sodigtme stotwesds: drriamonad, HseiBpRIdae (e TBAGIRFS AR L™
cenfigiunsBactedtz diobiberioc BeysiRelofbrbcivisiepatiac. sy sfisiim,

pen fringers, Clostridium tetani, Enterobacter aercggenes, Klebsiell

Cefipnenmminiddydashiveis; hafiocigao Fusshagtarin
Cef??rgﬁe Htggﬁ%%ia\é\gg) E&'QE%HQ IS, a}ﬁﬁﬂ?@@i@%ﬁﬂ'@p@%t%%@ﬂ SHEPATEBHRan; Cefotetan

ospira, ttsia, and Actinonmyces israelli. Antibacterial agents or
Disahitiiptiesotivan danitrehlsedén Golomimatorantinte dsmpfes@ingralse Cetpimizole

invention.include hut are not imited tq: agiinoalveoside apHRIHSS{E Broxetil;

SOdﬁ%ﬁ%@ﬁ% %Ig%fﬁ%glrﬁ egrgn‘%/ugﬁig,:ﬁfg#rgo3|n, dibel(acirﬂpri}eomycin, )
CefhieeMyCikdradeeyiCaitdo detifading; iyl aftbetem{sifiizoxime Sodmum;

sisomicin, and spectinomycin), amphenicol antibigtics . . . .
oAU s PATEEn B RO A TRl Cefuronie
Sodﬁﬁﬁ?@'@éﬁiﬁc@ﬁﬂ@igﬁﬁﬁlﬁ@,-Qlepﬂﬁam_ide@&]ﬂlilﬁﬁ{hﬂ@dﬂﬁiﬂaﬁé@”@ﬂp@%@@ycm;

oracarbe

arl carbapenems. (e.g.. biapenem and imipene ) i
Conbelsligs GREA8 ) D HIEH, CERFORT, YRGB Bl iRy
Hy&IsIane: cpiozepaicetrintizelec e hirmidehaticot #fplindmae), Chloramphenicol

cephamycins (e.g., cefbuperazone, cefinetazole, an% cefinino 1) Phosphanilate:
Panteheub s G OSSR g HIGH e Phosphanilate
Chi8 ﬁ%qn&(&ﬁ:@ré@ﬁl%ﬁi@ﬁﬂa‘i@?@%@ﬁ@%y@ﬁﬂé@ﬂﬂ&(ﬁl@ﬂde; Cinoxacin;
a

mdinocilfin, amdinocillin . , _ e :
Ciprofloxacin; Ciprofloxacin Hydrochloride; Cirolemycin; Clarithromycin; Clinafloxacm

odiidhe £8m11101£ Monosodium;

Hydrochloride; Clindamycin; Clindamycin Hydrochloride; Clindamycin Palmitate
Hydrochloride; Clindamycin Phosphate; Clofazimine; Cloxacillin Benzathine; Cloxacillin
Sodium; Cloxyguin; Colistimethate Sodium; Colistin Sulfate; Coumermycin; Coumermycin
Sodium; Cyclacillin; Cycloserine; Dalfopristin; Dapsone; Daptomycin; Demeclocycline;
Demeclocycline Hydrochloride; Demecycline; Denofimgin; Diaveridine; Dicloxacilling
Dicloxacillin Sodium; Dihydrostreptomycin Sulfate; Dipyrithione; Dirithromycin; Doxycycline;

Doxyeycline Calcium; Doxycycline Fosfatex; Doxycycline Hyclate; Droxacin Sodium; Enoxacin;
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pivoxil, amoxicillin, bacampicillin, benzylpenicillinic acid, benzylpenicillin
sodium, epicillin, fenbenicillin, floxacillin, penalnccillin, penethamate

kydriogligesqenicillin o-benethamine, penicillin 0, penicillin V, perigitiroYs 006807
benzathine, penicillin V hydrabamine, penimepicycline, and phencihicillin

potassium), lincosamides (e.g., clindamycin, and lincomycin), macrolides .
B L R A DO e A A RGO ACaie Eaythromycin
Est8NiE OmMyeiDmaosh SEQBAMEIFe; @ﬁ@%@mm&@; BAgHIa8sin Lactobionate;

capreomycin, colistin, enduracidin, enviomycin, tetr%:écline?fhg.g., ) .
Ervibrepermia Feapirptiad piienisitodans, EHabmetibuomhiyide; Ethionamide;

FlefodMAMMORITHCIRGE a (5 fhe, FRSHBORHE F SEAYERN SR B m R MR  amine;
and furazolium chforlde), quinolones and analogs thereof (e.g., cinoxacin,

Fw@@xaﬁaxaﬁm@maﬁaﬁémémrﬁwmmﬂ@@?@pa@@@éﬁépgmmmés&md;

GebBadi AW EHTstaXyN @%i&&ﬁf%%ﬁ%ﬁﬁT@&Qfﬂﬁ.‘ﬁl%@égﬁhn Potassium;

phthalylsulfaceiamide_, sulfachrysoidine, and sulfacytine), sulfones (e.g.,
Hegdingnibafitforen; duipesetfo deocontiams;dpebaolmsul fisnelizegclosemition; Kanamycin

T i tional . ol s ingl . .
e
Linl@@ii‘jbiﬁ ZQ@BMBBQ%, Aoeigﬂuiﬂfmtrie; M@ﬁﬂ%ﬁmﬁyﬁp@bﬁd@ é;omefﬂoxacin
Me’RA‘Xrga%n %}“nér%n’t‘; 2 |1|1|{ ePM%X lléJfA%ci él;%é_0| eed.1o%ﬁrrgﬁlf%xgﬁgés%@igé??\lfegaiomicm

syfate; Arnikacin; Amikacin minosahcylic acid;
PotAsviRnoS2hicypatees Odigmd sxanivtaohien ohm phahapeuiirdndicioydinp diliidrochloride;
odium; Apalcjllin_ Sodium; Apramycin; Aspartqcin; Astromicin.Sulfate; ..
M K R A DRI e DS EATE SRSIGET SGARTS Sodinen
MeBapampididiroiyarokhivyineciBasisacitmBatitiannPedhiienaviezlocilling Mezlocillin
Disalicylate; Bacitracin Zinc; Bambermycins; Benzoylpas Calcium: . ,
SO By BOICH e R B BB SRBlRsidn onensio:
Mohysipchiaide; RigenriinsysenMagriiiex: Svasin NBUHIRRIM St &gamycin;
Capreomycin Sulfate; Carbadox; Carbenicillin Disodium; Carbenicillin -~
Nemﬁ%%m,%h?ﬁgﬂiﬁiﬁhlﬁwigéﬁlﬁ%ﬁ?éé&fﬂ@ﬁ%ﬂIHnFi%fféiE‘é“i%}ﬁi;Neiﬂﬂmﬂ
SulRLUNANAR R fglaclat hefadionl; Sefamandale: SRIBMRIEIB i, Nifurimide;
~Nafate; Cefamandole Sodium; Cefaparole; Cefatrizine; Cefazaflur
Nifggdunk CefaspiinacshlibnhssaianViicstsps: Y dradueeinidNitromide; Norfloxacin;
No%%fr%em\gb&ﬁiﬁp&%ﬁmﬂmﬁ%issﬁﬁ,eﬁ%eahs&@sm@%:o% IBRSROY B onam
Hydrochloride; C_eflnetazo’le; Cefinetazole Sodium; Cefonici
SodvwenoSadiints /Cedohiside8adiohneCefoperagninsodionmCefortahieycline
&% Xi el%? um;. Cefatetan: Cefotet: isodium,, Cefotiam et .
B P P b B pettpacin Mesylate
PerBodicitynCRépiralimidd; ReefpitamipBe8mdilim G Cefpisome Balfatbin G Procaine; Penicillin
fpodoxime.Proxetil; C@f rozil; Cefroxadine;. Cefs in Spdium; R
G %g%%i i reﬁ]é?l&ﬁélfo,[%uﬂg%l;c é}oﬁ?zfzc)%ﬁrﬁzéa@&,u e:mcxﬁm My%ragmne, Penicillim V
Potassium; Pentizidone Sodium; Phenyl Aminosalicyiate; Piperacillin Sodium; Pirbenicillin
Sodium; Piridicillin Sodium; Pirlimycin Hydrochloride; Pivampiciilin Hydrochloride;
Pivampicillin Pamoate; Pivampicillin Probenate; Polymyxin B Sulfate; Porfiromycin; Propikacin;
Pyrazinamide; Pyrithione Zinc; Quindecamine Acetate; Quinupristin; Racephenicol; Ramoplanin;
Ranimycin; Relomyein; Repromicin; Rifabutin; Rifametane; Rifamexil; Rifamide; Rifampin;

Rifapentine; Rifaximin; Rolitetracycline; Rolitetracycline Nilrate; Rosaramicin; Rosaramicin

. Butyrate; Rosaramicin Propionate; Rosaramicin Sodium Phosphate; Rosaramicin Stearate;

Rosoxacin; Roxarsone; Roxithromycin; Sancvcline; Sanfetrinem Sodium; Sarmoxicillin,
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Ceftriaxone Sodium; Cefuroxime; Cefuroxime Axetil; Cefuroxime Pivoxetil;
Cefuroxime Sodium; Cephacetrile Sodium; Cephalexin; Cephalexin
WyreeidFice; Cephaloglycin; Cephaloridine; Cephalothin Sodiiiit 52003/606807
Cephapirin Sodium; Cephradine; Cetocycline Hydrochloride;
Cet icol; r icel: | nitate; : :
e R Sh OB
Hy&uwcbinate; ShlomhgsidifeaRinagphdiiiteshiohidroXidEioycoh RiratrenycimSul fate;

Str%?cg}l;ﬁé%cg .Elqu’_?a%tégzgy H@%%ﬁ!p ggﬁ?jé’%:g%%ﬁggl %ul%li&{gﬂﬁégcgg&imn; Sulfacytine;

protioxacin Hydrochlor enycin; romycin; Clinafloxacin

Sultylsethiatid 6 dCindafuyicm; il daowicie ByHbakdofidé Glindamyifameter;
Palmitate Hydrachlgride, Clindamycin Phosphate; Clofazimine; Cloxacillin .
SulEEHOMHE: ERRAT Lo T o R e ool

SulGelistia SulfateGauEe SRR CoOunSiniygimi Sae WufdyaladdliSul fazamet;
Cycloserine; Dalfopristin; Dapsone; Daptomycin; Demeclgcycline; ‘
SuldHaety HHE PR B de SEE BRI RL BERURT S v plgpencm:
suligiRxasilininRigloxaaitim Soaium: RNy drestie Rienwe Mezdliaigin, Temafioxacin
Dipyrithione; Dirithromycin; Doxycycline; Doxycycline Calcium; .
Hygyoghlarédrie Foomtin waﬂ%%%%lméﬁékw@aaﬁﬁm?ﬁwa}m Phosphate
COX@l@%@%&&@?ﬁf&%ﬁ%&%@ﬂ%Q%@QZHEIPM{HQéigﬁ’xifqtf%h{ﬁliﬁk%resyl Sodium;

Hydrochloride; Erythromycin; Erythromycin Acistrate; Erythromycin i
Ticasidlnd iEgimuniifarritinfsuendienE helamgcin drieeptbldoride; Tobramyein;
To\ﬁ%%(?fm(ﬂﬂée??%@&ﬁﬁh;%ré{mEﬁ@%;%ﬁ%%%ﬁiﬁr@’ﬁWﬁQﬂ%@ulfapyﬁmidines;

Stearate; Ethambutol Hydrochloride; Ethionamide; Fleroxacin; Floxacillin;
Trottauddaring: AosreqiamycRoSibiatyciyPisicmy MAtTeoiathamimemycn

E xieilling Eurazoli m_%l ride; Furazolium Tartrate; Fusidate Sodium;
Hy 1?20?1 %%Agi'::i\;hréle%ﬁ%lrﬁ%?ﬁ U fé?trgb;'c rgi!oximonam; Gramicidin; Haloprogin;

Hetaaitliy] MistasillithPotasbiuinsatedre divectivadbxdoimbthipbreithe present invention

. lsqconazole; Is micin; Isgniazid; Josamycin; Kanamycin Sulfate; . .
R KA RE o PR ORI QR i sosis
parkieomiytivmlveetiyhisingtiydroak) dliderhomeiioxagim yromsfloxbeindidiasis.
Hydroch]oride; Lomefloxacin Mesylate; |oracarbef; Mafenide; )
e RAsRs, ﬁ%%fﬁfbﬁﬁl‘i‘é?ﬁa{&% %ﬁlﬁf&mﬁ%gﬁg@mm of the

invBhesphrtaaMequidasivenerere puiMatiaeyelinaietiasydlirandicidin, mepartricin,
Hydrochloride; Methenamine; Methenamine Hippurate; Methenarnine

natfyaRians TEdiRMH SEamE Eeubprrriisud aaloimely irakiolaele &
bifdAeHABidazRleRas dMezloaliniiesiecilinccaesivm Minasyeiagind

Minocycline Hydrochloride; Mirincamycin Hydrochloride; Monensin;

lanpenarain, SHHOHD FRAEH S-S o thlficla ialadets g i aERtk tiaswes (2.2

ﬂu%ﬁ%%%fiﬁ’ao’é'ﬁ&@&%ﬁ#&%ﬁ%&&iQzﬁ%m&}%&@%‘éfﬁ@sﬁwﬁéﬁhrmlide,
Neomycin Undecylenate; Netilmicin

buclosande, calcium propionate, chlorphenesin, ciclopirox, azaserine, griseofulvin, oligomyeins,
neomycin undecylenate, pyrrolnitrin, siccanin, tubercidin, and viridin. Additional examples of
antifungal compounds include but are not limited to Acrisorcin; Ambruticin; Amphotericin B;
Azaconazole; Azaserine; Basifungin; Bifonazole; Biphenamine Hydrochloride; Bispyrithione
Magsulfex; Butoconazole Nitrate; Calcium Undecylenate; Candicidin; Carbol-Fuchsin;
Chlordantoin; Ciclopirox; Ciclopirox Olamine; Cilofungin; Cisconazole; Clotrimazole;

Cuprimyxin; Denofungin; Dipyrithione; Doconazole; Econazole; Econazole Nifrate;

Enilconazole; Ethonam Nitrate; Fenticonazole Nitrate; Filipin; Fluconazole; Flucytosine;
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Sulfate; Neutramycin; Nifuradene; Nifuraldezone; Nifuratel; Nifuratrone;

Nifurdazil; Nifufimide; Nifurpirinol; Nifurquinazol; Nifurthiazole;

Nitsogyeting;siitrofurantoin; Nitromide; Norfloxacin; Novobiocinegegikis/006507

Ofloxacin; Ormetoprim; Oxacillin Sodium; Oximonam; Oximonam

Sodium; Oxolinic Acid; Oxytetracycline; Oxytetracycline Calcium;
PuggapretizidytisaeiERa S EHBITHE; rnsonarpdan Ireneninois phuynsin; Ketoconazole;
Loﬁgﬂl%?%ﬂgdﬁﬁ%wgp%MM@%&@%ﬁE@qﬂ%@gﬂlmﬁf %ﬂgﬂgzﬁ Monensin

Benzathiné; Penicillin G Potassium; Peniciflin G Procaine; Penicillin G
So&odiuNefeenidiinivcHenigliNey B AthiveyRenici NN atsldbabamigrenc; Nitralamine

Penigillin, V \Potassiyq,; tizidan ium. RPhenyl Ami i .
e, S e B ST SO DR s Onitomgin
HyHtpdhbehderidlerdsivenobadilidrbhideoicledPidtric iy Botpigitin Pdidgdteclonol; Pyrithione

. Pivampicillin Probenate; Rolymyxin B Sulfate; Parfiromycin; Propilcacin;. .
i AT SJETORE S oG A G G oA cin; Sclemu
SulRdeepihehiaolh Revheplanite; NRanaYerbiRBlamyeinykRepks Midiam; Ticlatone;

. Rifabutin;_Rifametane; Rifamexil: Rifamide; Rifampin; Rifapentine;. . .
T e ST ) T R A Gl G e RSB e lenio Acids
VifRRSArAR Zih B iiiedid ciesaaniaio ofepids atedResrEadsicin Sodium
Phosphate; Rosaramicin Stearate; Rosoxacin; Roxarsone; . .
RoxRRTSHFCs g scefifan BaalAORPEDERIN. BalhnoRiis 96thgaresent invention
incRRPAOFRERA Rt R2Q800680h A ICIiRmeeRPaNGHY, DiseImisis);

Sisomicin Sulfate; Sparfloxacin; Spectinomycin Hydrochloride;

CryRiSTRRRROS S AN RRIASH el POE O RAR SR R ciNSS FRRBITERT Stnfzfgctions by
varR S RISRIROZ ol iahenz imiiabenzamning: Sularsismites Sutiaceisnr)ide

Sodium; Sulfacytine; Sulfadiazine; Sulfadiazine Sodium; Sulfadoxine;

stregifblshesiS irrpaerEzme; IStianstamoBetRImetitafilie s sutHefiponsis. Also
encaH{fAEIN0zAle: SHdmenamainesing: AUl OXolgimAM AN Late Rhiasis,

Sultanitran; Sulfasalazm_e; _Sulfasomlzole; Sulfathiazok_a; Sulfazamet; _
parggdfisokars|anSofsoxhivie. AuapkiS i ormizo b Bioleiss, Sulhsmipsanfied based on
W H!e?gﬁig fg.pé i tlil‘g {ﬁ%'&r §§?§égi?ﬁﬁ9dﬁmﬁgﬂg‘%&l lQrE‘s\’fgmz%wl%réﬁlﬁérein isa

eicoplanin; Temafloxacin Hydrochloride; Temocillin; Tetracycline;
parksteaehclinentyditchiprldes MotradalinebR mgptacé hQoamplsxgcellular parasites include

L Ig}%;[zr Oﬁggpsrim;}[mam zz%gi(s:o'; T iphg%ncgjl';n Fé?’r:[z%? .03%; i%a}rcill)ig u’r%%gesias and
€ od(ilum; PReardiid JSOdlBPﬁ’; iAteimn KMondgb iuml,j iciAt ne’ PP

Tridhodoni ypa-aitonde  ckahcanysimarhatyam ysiedSietidte]s Bosuilkdxasihose entire life cycle
. Trime rim; Trimethoprim Sulfate; Trisulfa riméjines; TIOIﬁI ndomycin;
i cH RS GRS PR I S ST AR U e Lviahioeba
histaydresrinses: Yargbtianmieiroacoasnykiendni 0nl Giseasarl thatoan/heeba as well as

treated or prevented by the methods of the present jnyention )
most helminths. Yet another class of parasites is defined as being mainly extracellular but with an
obligate intracellular existence at a critical stage in their life cycles. Such parasites are referred to
herein as "obligate intracellular parasites”. These parasites may exist most of their lives or only a
small portion of their lives in an extracellular environment, but they all have at least one obligate
intracellular stage in their life cycles. This latter category of parasites includes Trypanosoma
rhodesiense and Trypanosoma gambiense, Isospora spp., Cryptosporidium spp, Eimeria spp.,
Neospora spp., Sarcocystis spp., and Schistosoma spp.

Many examples of antiprotozoal compounds that can be used in combination with the

complexes of the invention to treat parasitic diseases are known in the art and include but are not
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include but not limited to aspergilliosis, crytococcosis, sporotrichosis,

coccidioidomycosis, paracoccidioidomycosis, histoplasmosis,

Blaseytesis, zygomycosis, and candidiasis. Antifungal compbURas 21&to06807

can be used in combination with the complexes of the invention include
limkud areatiiieyed i, RAlEnES I 8m APRROIGHEIR R candicidin metronidazole,

.. mepartricin, natamycin, and nystatin), aII_yTamlne (e.g., butenatfine, and
dlGHARIAR Y M ATEHEE (e SR Bles BT Sbrele; s dantoinzole, and
perthimaz Qe SQrONeZRle Kalosonazole %Qit@qgucor}ﬁ%%%}f be used in combination

_ thiocarbamates (e.g., tdlciclate, tolindate, and to naftate , trlazoles (e.Q.,
with fedpapplerarad dhazotensaptr tonbpalesitindiercenarole)ywn in the art and include
but Rromasalicylghloranli closamide, calcjum propionate
‘ " chlorphenesin, ccﬁ)%%%,aéaz%’s%%%lg} Sg(j)erl%é%%?\%n,Hoé)l%gFﬁ%&ﬁH%?tﬁe%%%?izOm
wenndéoyldntielcpyrrolnitne, sidchbetdbertidiinaher vicdipiddditanalarasitic

examples of .antifungal campounds include but are not limited to , _
S A ﬁéﬁiﬁs L eaNoREo A B R Epeochloride: Amaquinate;
Art8asityoior@ifonazCiaoBiphenaninechiyedg iinnsie Bisp yrithionge; Cycloguanil
p Ma%soﬁlfex;q?ut%%%%éole’Nitrate; Calcium Undecylenate; Candicidin;

A Bor HUHER; tntotEIEsiForeshbpifsx Bidrinehionetititulfate;
Me&ﬁﬁ@f@?tﬁb@iﬁiﬂmmm@ﬂ@['Mﬂ%éﬁ?&%fmﬁcgl@bfﬂéb B&mquine Phosphate;

Doconazole; Econazole; Econazole Nitrate; Enilconazole; Ethonam

P 3%?3?@%%@8&‘1&?&3%?%@? EfEumRiconazole; Flucytosine; 80 WO

2004/ Q138 3R PGrbHSANNB/ A6 ERL cEH%SéEEBéCHR@ SQRMHININ HAHDYEUY in

Isoconazole; Itraconazole; Kalafangin; Ketoconazole; Lomofingin;

COHLWFFR}E_WW%BQP{W MitapRER!-eshenelsnmates NimenSipmples of such
vacdiREEHSIpAdIHR ﬁ%@ﬁ%’é@iﬁfﬂg%qgﬂ%é#%%@ nAléggg%é%@é%élopment of

Nifuratel; Nifurmerone; Nitralamine Hydroc Nystatin; Octanoic
Vacpigiep, OpsonalE1eiTuiteans HoxiborndizoleNitratgotkiflihgininychdchodda) its entirety.
MaRAEORREOlS, eoelorids Bartisin; Polaseum odide: Bradlonah, ey 1
yrithione Zinc; Pyrro mtrm,%?utamycm, anguinarium % yioride: ’
Congupdrenne/BlicSropdivmicts, SefeaiuiioBullidesrBnefingjen Suleenazql€995, which
io i te, ércieﬂ?irnlagi e;rél'jgl[c&nazole; Tpi_r m; Ticlatone; Tioconazole;

n%o iclate; onin e, ona?tg}é;s HHCe Ih; Triafuigin; Undecylenic Acid,
Viridoflilvin; Zinc Undecylenate; and Zinoconazole Hydrochloride. Parasitic
diseases that_can be treated or prevented by the methods of the present
invention Tretidife-b iU EMBODIRIEINT 0 2 via leishmania,
cocLi@igp @HTdiasisurey iR UTIISHS AXOPIASRASIS Afdrom HSPs or a2M per se,

but ggpanosomlas!s. Also encompassed are infections by various worms,

ChiBs HtesBlamstisePiradca mspidderRpsiimihems, chrivisisd embodiment of the
nveSHONUOINRS BRI RIS BN S ORRNRERIEIaSISs At AN vaccines are

dirofilariasis. Also . ]
autologous complexes, thereby circumventing two of the most intractable hurdles to cancer

immunotherapy. First is the possibility that human cancers, like cancers of experimental antmals,
are antigenically distinct. To circumvent this hurdle, in a preferred embodiment of the present
invention, the HSPs and/or «2M are complexed to antigenic proteins and peptides, and the
complexes are used to treat the cancers in the same subject from which the proteins or peptides
are derived. Second, most current approaches to cancer imnmunotherapy focus on determining the
CTL-recognized epitopes of cancer cell lines. This approach requires the availability of cell lings

and CTLs against cancers. These reagents are unavailable for an overwhelming proportion of



encompassed are infections by various flukes, such as but not limited to
schistosomiasis, paragonimiasis, and clonorchiasis. Parasites that cause
%%Sflt)éjﬁ?aﬁﬁs can be classified based on whether they are in{,r@,gﬂ%g@g 006807
or extracellular. An “intracellular parasite” as used herein is a parasité

whose entire life cycle is intracellular. Examples of human intracellular
IwBARASREETh A TeeAmsAISEls Prase Jedrtizs gpec R aosusnal autologous
antBf&tak Eﬂ%@iﬂ!@ﬁﬁﬁ?ﬂgﬁéﬁiﬁé?@ﬁﬁ'& ﬁ%uﬁ&ﬂe?a%?ﬂggglﬁtﬁ%ér?& the availability of

te tire life cycle

"extracellular parasite” as used herein is a parasite whose e
ceildipstaiciidanar deat dlmsrrsadalindtouaf abtcrofi guisctipidpenansancer cells. These
adviiGlidR Falamoeba-istohdisa, Gigrdi blia, Enterocytozoon bieneusi,. .

Naegleria a}nd_Ac%n}t{hamoeba as wé?l %@8&1{‘ e?mafﬁ{iﬁéf’%t LHSiraf proteins and/or
pepgides Wi prirssitesisndetneetasdeimg enainly extracellular but with an

obli infracellular existence at a.critical stage.in their life cycles. Sugh
parggigggér%%% %ei]rjr%ei?%t% ¥ﬁ% o ggm%el%ga %ﬁ?&béﬁﬁ’i@?%&%@ﬁ@?&ﬁ%@? complexes
canperpsiteseh fymxisheaostsaitheiofivies aneriype droaltaofion ofibrist MBS cneic to the

Subig §?Oexga1%etl%‘tél% I(IelnE/i‘r{ré):rSwmgnt but. tpe all have at least one obligate
Intracellufar s age it therr e %%gg.s T Q latter category of parasites

includes Tiypanosorna rhodesiense and Tiypanosorna gambiense,

Isospora spp., Ci oridiutn spp, Eimeria spp., Neospora spp.,
Sar&%ysti@&&ﬁﬁgéﬁﬁggﬂﬁf 5 B%y examples of antiprotozoal
comp@iitle iRahaashe 4sedia-cemiinaiamuith e .0 P l@é‘ﬁﬁl%fcg%l%ter or infectious

invention to_treat parasitic diseases are known in the art and include bu

DSOSV DIBARS S 6o PN SRdd8/mbesO7itilieaimthytiimed]s mediate
eith6NIRFOSANS iRIBRAY IfRPRe GuaRIhLBY IMGhanig, Metrnidazale 'components or

diloxanide furoate, tinidazole, amphotericin, sodium stibogluconate,
TeSHOR S dhe, HMPT b6 HegAnmicoiaferiires Masnpasxanibtesof matifaraite e.g., U.S.
Pat@ﬁ&é.ﬁ@,@%@%@,%éﬁ@@NBG%B@P?@,%%E%H?&QQ%%GX&S& € +oference herein in its
invention to treat parasitic diseases are khown in the art and inctude But

entiggdnot limited to: mebendazole, levamisole, niclosamide, praziquantel,
le. Further

albendazaleyduauRlisgighcatbamagine, ged fiabendazoy

examples of anti-parasitic” compounds mc are not i E‘YS immunotherapy
are Fpedapdong Hivbdiadiine By dmoohleridewAmaptigates pAsteflensid peptides prepared in
I uine, Chloroquine Hydrochloride; Chloroquine Phosphate; .
e B R e TR SRR sorlexing
heatHydekppohinrog Béphaﬁiﬁ@ﬁ&:o@ﬂﬁfﬂ@lﬂ@ @dﬁ%@f@i bletides M@t’f@ft@é}ﬁed from at least
o,Mirincamycin Hydrochloride; Primaquine Phosphate; Pyrimethamine; )
S0 RS ETELP RIS GBS, 1 ICCeept R BB Bh ORI i cells or viral
particlsn phaxespoédh ennveptioR caRBeisedAn GRRRINALHeR IR RRRHASR disease. The

and non-a2M-based vaccine composition. Examples of such
complexes can also be produced by (a) subjecting a protem preparation derived from cells of said

type of cancer to either digestion with a protease or contact with ATP, guanidium hydrochloride,
and/or acid, to generate a population of antigenic peptides, and (b) complexing the population: of
antigenic peptides to heat shock protein or alpha-2-macroglobulin.

In another emibodiment, therapy by administration of in vitro complexed antigenic
peptides and HSPs and/or «2M prepared by the methods of the invention may be combined with
adoptive immunotherapy using APC sensitized by HSP- and/or a2M-antigenic peptide
complexes prepared by any method known in the art (see e.g., U.S. Patent No. 5,985,270} in

which the antigenic peptides display the desired antigenicity (e.g., of the type of cancer or
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vaccines for humans are described in The Jordan Report 2000,

Accelerated Development of Vaccines, National Institute of Health, which

wObo#pGrated herein by reference in its entirety. Many vaccin&SHoBEHgs/ (6807

treatment of non-human vertebrates are disclosed in Bennett, K.
patiogenpendivserefivetennary-Rreduetsindid e N AmsaRion with the in vitro

Compendiums, Inc,, 1995, which is incorporated herein by reference in its
CO@?&@M@F@%@@W@%@@&%@%% NPT brfrapafifer administration of the

coniplBRenQaariaiy SftdsSPmantel Mﬁﬁﬂ\e@ﬁmohﬁfﬁéﬁi@ﬁ?ﬁé ﬁ?%%?&ﬁéﬁized APC to

but from the antigenic proteins and/or peptides bound to them. In a
ProYsTuraREacahtaBeR eRt B cPreRsenimaissmipekedirpubiect an amount, effective

for %@@&ﬂﬂ@ﬂ%%@a@éﬁw&ﬂt%fﬂﬁ1‘é§@sac§r§?%%% Vﬁ‘&a‘%iEl?&cg{gerﬂ%ﬁéoé‘fﬂ%‘%%lpha-z-

complexes, thereby circumventing two of the most intracta lesto

maceagieb limerinpihedpyarisstis o toossibjitilthavhersiassdroars]diles were produced
aeanssrs of expeyi | animals,- are antigenjcally distinct. To circymvent

= A e S N r o SRR e of

infegietio dx2Meararcintplexedioiantigenidpratains andyidptidesaanditheffective for said

trea %nnp!%x?%var .used.to trezr-lt the cancers in the same subject from which
ﬁ%e Drotaing o peptides 'Bre gefival s e&ﬁi’&ﬁ%ﬁ?ﬁ&ﬂl %Hﬂ?%& 540
macoagiobniimmompthesdpy fatusmo sletermsipipgdae CTL-recognizeld el
epi s of cancer cell lines. This approach requires the availability of ce
nne@%ﬁ&’a@%&%ﬁ%ﬂ ¢ CRALB IS D redfBATsVHF SRTADLTIIBTOR YR
protenerydpelioing pragpstior/ef 82IWex2004/0iR0 36 RETAL32008100680%, o ¢,

human cancers. In an_embodiment of the present invention directed to the

sub RN BN IG BT Ay BhTR Ot AY ah B e adsreally is preferred. In another
spedOHIGARIRRY, ineLdansniemiiaavailakilityeb.ceH ﬁ%%@%&ﬂr&eming cells

v H

nor does it require definition of the antigenic epitopes of cancer cells. .
SCUSHRESSVAUGARBIGESSTHKE eRiffsiinet ShHE S BiaNsRaoMEBolAGEbined with therapy
by a@Hﬁ@Q@ﬁW‘%ﬁmﬂ@Eﬁ"&%ﬂl%ﬂ%&ﬂ%ﬁ%ﬁwf&%}é@%@@ 9%218?@}; es prepared by

against cancer. In other embodiments, the antigenic esint

any fRERNSuT ey prosiidete sempixstariNbe PTEPArEY F8AT Chicsides 079,
5,93@% p&tp Ml%%%&g§’?@m %é'?%ggﬁg%ﬁ?]% e Ot&%eaﬁyggggmolecules
to whom the complexes are administered. 4.6. v
displavie NSTeERARYIAGOptye inthe hathef apyaaferpthaghiérapeutic
approach for treating cancer or infectious diseases in which immune cells
are administered to a host with the aim that the cells mediate either
directly origdire i FRAdIN GnaNTIG IONWRESENSTINGiarBRigeNic
cormponeigsopreegigsgioslief idudimobarise atament of infeetidases, dendritic cells and
Boce L’S(ea%ges, s the qase %y b(—;-.éSee eg. U.S. _
- , are preferably obtained by production i vizro from stem and progenitor cells from

human peripheral blood or bone marrow as described by Inaba, K., ef al., 1992, J. Exp. Med.

176:1693-1702. Dendritic cells can be obtained by any of various methods known in the art. By
way of example but not limitation, dendritic cells can be obtained by the methods described in
Sallusto et al,, 1994, J Exp Med 179:1109-1118 and Caux et al, 1992, Nature 360, 258-261
which are incprporated herein by reference in their entireties. In a preferred aspect, human
dendritic cells obtained from human blood cells are used.

APC can be obtained by any of various methods known in the art. In one aspect, human
macrophages are used, obtained from human blood cells. By way of example but not Emitation,

macrophages can be obtained as follows:
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Patent No. 5,9%5,270, issued November 16, 1999, which is incorporated

by reference herein in its entirety). In one embodim@’nt, antigen
Resentinskeglls (APC) for use in adoptive immunotherapy are iti

with HSPs and/or a2M complexed with antigenic proteins and 5%859@%@%%06397
prepared in accordance with the methods described herein. The

comrenuelsanss b dtriseliisg Esmesitisadzb st odk protsin(preferably the patient to
be @l upassoalolmino andgsnicReicing dhat are derived fomatleast . o
) 50% 3f2 ?k?e differg*r%?pgoteﬁfn.s or at least %g%r%eﬁ epsr%%%]gsg }gr%é%elﬁf %%um dishes
whightige Ric-centedrdifaihpaniicits wunsxprossanthntijeniideterminantof. The cells
. Age0s tha infectiolls disease. The complexes can also be
e produced by @?ﬁ%?eﬁc?ﬁq#é {aﬁ%é(glt%ﬁlng%gﬁ%%a %]lr? 8%%.‘&@&3 ?’r%(fnb%gf%eg%nﬁig 0 the
adheypet etBahdemdheithish, digesitdrealitii4E @y ateageRmycAritashovihaATIRfered saline and
a enerate a population of

the gﬁﬁgédf;%qe@%rpoco%{%r?&e)ra@r/é) f[)earl)f}lg 0 tﬁSp@Iggfi Sﬂléfarg %d, washed with

antigenic peptides, an complexing
RPMéptidies soheapshoekipRigl ouaighdskreaseioglalidis ofhanifRices may be

emhqdiment, thera administration of in_vitro complexed antigenic
o R T o B O ptnee 656 PR TRV
may be combined with adoptive immunotherapy using APC sensitized by
HSP- and/or a2M-antigenic peptide complexes prepared by any method
nown in e ar @%&ﬁﬁ%&m&%@%ﬁ@ﬁﬁsmwwm
antigenic peptide5 i fel) HAN el frd d-artidd it RS R BRI IRE it AM-PEPTIDE
cancer or 83 W 2888 pCT/1US2003/006807. pathogen). The
sensitized APC can be administered alone, in combination with the in vitro
comipiéxeid prottirerhaphdestarrBFaoumd foraapiprpnis batbdsxprafessbly by
incuddmipigtration 5f he, %m@m%@gsﬁ@%oﬂﬁﬁsa?ggeﬁﬁ%m E:(%%Méxes of

In particular, the use of sensitized’ APC to prevent and treat cancer can
HS Bt an g2 Vb aver issi gemivmmsternlgad Yracsbblang anvéneouiih GidtiRediopkaicdr c2M-
com{BRAEENLCY BIGCHRAN. OLLOMRIXES SOPRIZING fieat Shack Protein i
and/or alpha-2- macrogFobuIin, co%%le%gg)? 3%1%%1% éeprg%erfﬁs%%%%é%%,%m

dendrttigrentlsaia bormplebesiweth photisceraasgieserigeitiabous Siesitatyal or 100
mlcﬁggﬁﬁ%ﬁ}%}%’%ﬁg @o%%fgxterse ﬁgrnl%lo t %%‘éfﬂﬁﬁs?ﬁé@%%f%%%ﬁsl ml plain

dl‘éease, can f er comprise aaministering
RP)Meffmctivecior Baidclieatenenthed phesetition saticemplexascornaplisiiglheai medium

shock protein and/or alpha-2- macroglobulin; complexed to antigenic .
P R NCHL ST RO 8 v IBb e BRI igtient

Prefm@m%el_qeqf%mﬁmi@ vpﬁal_:einséfte@ﬁﬁ%a dB%H@P@eﬁQQﬁ@%ﬁ@%ﬁ@@ tE@lpatient from
. yarlea, Including put not limited_ to, e.g., subcutaneously, Intravenously or
LR R RS a1 APt PP

Optionally, the ability of sensitized APC to stimulate, for example, the antigen-specific,

class I-restricted cytotoxic T-lymphocytes (CTL) can be monitored by their ability to stimulate

CTLs to release tumor necrosis factor, and by their ability to act as targets of such CTlLs.

4.6.3. REINFUSION OF SENSITIZED APC

The sensitized APCs are reinfused into the patient systemically, preferably intradermally,

by conventional clinical procedures. These activated cells are reinfused, preferentially by
Hsystemic administration into the autologous patient. Patients generally receive from about 10° to
about 10" sensitized dendritic cells depending on the condition of the patient. In some regimens,

patients may optionally receive in addition a suitable dosage of a biological response modifier
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specific embodiment, adoptive immunotherapy by administration of the

antigen presenting cells sensitized with complexes made according to the

pYesuit fiiremtion can be combined with therapy by administrafiéiilgy2163/606807

HSP- and/or a2M-antigenic molecule (e.g., peptide) complexes prepared
. any methad k k. t -9 1Eh$ PatentNg. g, 750449 . :
T A TS R U Sl o e g evotane
cr@9lhE30A) in which the antigenic molecules display the desired

antigenicity (e.g., of the type of cancer or pathogen). 4.6.1. OBTAINING

ANTIGEN-PRESENTING CELLS The antigen-presenting cells, including

but rEY.liMIEH ARMCCIPHEGE'S, IdETITHA BedlS HN SBADEH M ArEHOIKS a1y

obtained byAgsegU¢tRNRA FilkoMrom stem and progenitor cells from

human peripheral blood or bone marrow as described by Inaba, K., et al.,

199251k EoxppMiad o i 1683 drétn dAenikiiis BelisCaRHIPobidined Iy prepared by the

any of various methods known jn the art. By way of example but not

mfiitsinbaaRRIC 68 RaABRYBIRE ByPiHPhatSTERsELcRea fRetve doses o
treRAUSIR BEAte 1AM xR Med didSrdd Q-8 808 fame etathd@Beutically effective

Nature 360, 258-261 which are incorporated herein by reference in their

doggwpistieto thah prersirabithepemrkumianBamativo eais Brarlagaremo! symptoms of
sudnagRlepd-gg! léfﬁ@i“é@gsmg%tgtﬁ}@}p@i&%i By B MAHOY Snother treatment

methods known in the art. In one aspect, human ‘macrophages are used, _
mashiifinisc fiom ramars oruaatisns. Byewayropersmplaenorasenmsdatisages, formulation

and13GIOP Qﬁ%‘?} mg{?oﬂ %?'{}Egug%rfpﬂ%ﬁﬁhﬁ és\,/s\{lghza(g%ﬂ&lz&ﬁégpeuﬁc agents, radiation

PCT/US2003 1006807 Mononuclear cells are isolated from peripheral
theptpyduat hiphager (preferatbigr theybiatiasits hhrentatdiibysricolioeypagile art and
deaslisnt %e%rf%%‘ lion And.aps seeded o fispue culty @é*’%&?szd’tﬁé?h are
pre-coated with the. patient's own serum or with other AB+ human serum.
The cells are incubated at 37C for 1 hour, then non-adherent cells are
removed by %ﬂett' g RS t cells left in the dish, is added cold
4C)1mM lé T priosphate=nutfered saline and the dishes are left at
roonTtRipeisisite ool thawruies: hhentells asepasuestadnnashedndtiffective amount
RPMI buffer and suspended in RPMI buffer. Increased mb%ﬁof ..
of Fﬁ’éﬁ‘%ﬁéﬁg§ H?QWBEO%B Htéaeﬂgpm%ﬁu & or «ZM are administered to a
suBRREFARRAE STRIANYSH THHRENatacios:(Mr (ki A6 HsaRNSI T EAARIANT inducing an
~ OF MACROPHAGES AND ANTIGEN PRESENTING CELLS WITH _
fmpye PRSPORTS REIRSHOW- SR RSF IR CedioisL Eserss- AP sy daddherarrWithetticacy of

sudibn182M DoundiR-ARtigeNS RERHIRSHAISRBIEY procedures in cell cultures or

experimental animals, e.g., for determining the LD, (the dose lethal to 50% of the population)

and the ED,, (the dose therapeutically effective in 50% of the population). The dose ratio
between toxic and therapeutic effects is the therapeutic index and it can be expressed as the ratio
LD./EDy,. Complexes that exhibit large therapeutic indices are preferred. While complexes that
exhibit toxic side effects may be used, care should be taken to design a delivery system that
targets such complexes to the site of affected tissue in order to minimize potential damage to
uninfected cells and, thereby, reduce side effects.

In one embodiment, the data obtained from the cell culture assays and animal studies can
be used in formulating a range of dosage for use in humans. The dosage of complexes lies

preferably within a range of circulating concentrations that include the EDs, with little or no
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incubating the cells in vitro with the complexes. The APC are sensitized

with complexes of HSPs or a2M and antigenic molecules by incubating in

it Wit thes HSP-complex or a2M- complex at 37C for 15 mingies iR Rt /006507

hours. By way of example but not limitation, 4x107 dendritic cells can be

incubated with 10 microgram gp96-peptide complexes per ml or 100
toxiviictogrerddsgRImpeptive SomPloas gredapted 87 Cpist 15 AdsAgREopy employed and

the ?Qﬁ%sdﬁa%dﬁ‘

| plain: j - ‘
R S I s AP G,

therpruEnithtieificeine, dat0 2ol stiinicationitially fatient]] PrbifaecdsisastheA dose may be

atient into which the sensitized dendritic. cells.are inje is.the pati .
oA TR G BT e TS RO (oo agOL e thtincludes the
ICembodinantycOpiionailyhibheahittypefiadnbitizeti ARCad:gtmalateafanhubition of

example, the antigen-specific, class I-restricted.cytotoxic T-| hocytes
ST L e TUEL B Dy N S P CHEAHAEE 1 P Voo TR T ety
detbroerasisdagtansanth bydhel. abiiyiemnahas dargebeahsanhed Tos e4£ndle, by high

REINFUSION OF SENSITIZED APC The sensitized APCs are reinfused

Per RIS LY SIeHREHR Preferably intradermally, by conventional
clinigal prareduisssiiiese.activated aallyaoe spinfuseds pratesantialbldie complexes

systemic administration into the autologous patient. Patients generally

is afeisiserrdrhabisuR TobTie cass db oS SBRdinZEI e THE N S Hpe 2]
pre?é?a%]? sandiigpiofihepatienioln §6 %%f@%%r PRLgNES mavePteRaount of
|

receive in addition a suitable dosage of a biological response modifier 85

hspifop0 (/g7 B6eerPETRY 8P00BATES 670 hdudifg blthat it #94A&: 50, 60,70, 80,
90, D00 KHBSKENBMTN-¥od bf%dbi%iéiﬁgmw.':ﬁfef&%{ CHRKINE MQWIBss than 100

"factor. 4.7. PHARMACEUTICAL PREPARATIONS AND METHODS OF i
i AN S TRAMIO N Ty, dberpieney of kapifemiadfrogils frepmigassystimastered is 5
.to HSPs and/or a2 re d by th e IPK 1 o é%ec 1 -
e e e A R A ot
huramelofatepacelgirblifémtiveis ordertoninfee lasisessdont 5 to 5,000 micrograms.

erapeuytically effective . dose refers to that amqunt,of p
eI AL B BTy R G Lt oo, e 50 0, 100,
20eftactigedase@i2Ecosplexesinipynbendifiercht whenmaafithet testpadeing 100

_modality is being used in ¢ magénation_. The ropriate and recommende
i 3R i s SAE A B BRI St AR P A LAhah oAy These
doSYChiPSeChesihes apestinrRaBN tudRdiation , thergpirpday, weekly, biweekly, or

biological/immunotherapeutic agents such as cytokines are _known in the

mogthlynPreferably, the complexes are given once weekly for a period of about 4-6 weeks, and
the mode or site of administration is preferably varied with each administration. Thus, by way of
example and not limitation, the first injection may be given subcutaneously on the left arm, the
second on the right arm, the third on the left belly, the fourth on the right belly, the fifth on the
left thigh, the sixth on the right thigh, etc. The same site may be repeated after a gap of one or
more injections. Also, split injections may be given. Thus, for example, half the dose may be
given in one site and the other half on an other site on the same day. Alternatively, the mode of

administration is sequentially varied, e.g., weekly injections are given in sequence intradermally,

intramuscularly, subcutaneously, intravenousty or intraperitoneally. Preferably, the once weekly

-« dose is given for a period of 4 weeks. After 4-6 weeks, further injections are preferably given at

two-week intervals over a period of time of one or more months, or until supply of complexes is
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described in such literature as the Physician's Desk Reference (56' ed.,
2002). 4.7.1. EFFECTIVE DOSE The compositions of the present

WOSAtHAT¥Mmprising an immunogenic, effective amount of cohéJldia8taf06307
a population of antigenic peptides with HSP and/or a2M are administered

ex11£9&a£UE§sJ @%%ﬁﬁ%gfa@g%qgamﬁ%&afﬁ@;p%ﬁa@f@t@m VSASERSS be modified,

: as a method mducmg an immune response against that cancer or
depénfbotioymulibeasé cTixibinycaher dmsspentivceffivavypnfssiicheomplaagkerapy. Ina

an be determined rd pharmaceutical pro. d y ultures,. .
PR T Bt oo A on varia
seqE@¥mbif;the population) and the ED50 (the dose therapeutically effective in
50% of the population). The dose ratio between toxic and therapeutic
ofree R TS Egﬁgb%%%ﬁ‘élﬁ%h%ff‘é‘ﬁlﬁsi{%% é%iB?%‘é%&H%é“% &'Fatge cancer or an
infebhY/ERBG: Gamplgxasthestaihibildargsthaiapeaiicinditas ahéch stimulates the

preferred. While comPIexes that exhibit toxic side effects may be use

t

ImHRCRRGITIE PARBR TOSHEKIGH A HRER) SistaRT Hint HargSe dEuRst fhe prencoplasti

md&@rﬂ@&g;@ﬁ@%hg@iﬁg@&@ﬁ%@d tissue in order to minimize potential
damage to uninfected cells and, thereby, reduce side effects. In one

emBoaifRBHE (e BB HEE f SATTREHEINCIRHRY a B/ BIFGRIRTSF 1S

adnsiHAIgs LA bR USREIA RERHRTNG af3Resaf Hesa0es apUsRiTRymansable
The dosage of complexes lies preferably within a range of circulating

thergppisenbenssins what ipdiiaes ere ED ST Wit Hiafeob v BB AND! 20Dafl 756 36 determined
by 6%%%%%(9%@38% iﬂ’gﬁéﬁé[nIé?ﬁoﬁQ,Sﬁg(?M}{Mﬂ%xﬂt@ﬂgEi?a@&\%ptimal amount

epending upon the dosage form employed and the route o
of Fethwipispiationtotlsubdedt spcaiinpmiprmpentisedddaliie metiednofitieeerall improvement
in eJBYGRNOD. e tééa?ﬁ?%?“ﬁ%ﬁ&ﬁgeﬂ%’ geflos bc(gﬁn?&ﬁ%ﬁméﬁg &%&E&g‘ﬂéfx@?@
cell cuttlire assays. A dose may be formulated in animal models t

admanisiewsi ancirsubatingpibsma:codoentr atiohirage thatapeludesthen¢@®0s, the

s ibs consentiation of ihe test compound that achieves a altmaxima),
aciny %ri%% ot symptoms D BErRined it cél IR "8 ith fdrmation =
thergpgutie weddl ity rorksaacur atelyalteipianae cisdiubtfosgscinchur aratment.

Levels in plasma may. be meas , for example, by.high performance

liquid %msfﬁa%ggeei%ﬂm?rﬁn%ﬁfém?ﬁsﬁt?aff%mlgﬁﬁﬁ?p%fmgw&m that does not
resud i/ QBROGRAIgRNE Ralesulecamplexas dnatminisieedibakisd ¢BBs have not

range of about 0.1 microgram to about 600 mic&og@)r}ams, and preferab]

beenpigtcALYIGHERsE 5 BBEETE ARG Sgiaheaid ﬁﬁ%ﬂ%ﬁﬁéﬁﬁdﬂ’f@%md in the

absINOUPER RuaRdasenOeconplexes admbaisierRdiR Qub. Qyenbartount of HSP
2,5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 250, 300, 400, 500 or

compbex ity egrainisierd e mBR) tHe errving stTessnerifungelity whereby the overall

effectiveness of treatment is improved. In another preferred embodiment, an a2M complexes is
administered in an amount that does not result in tumor regression or cancer remission or an
amount wherein the cancer cells have not been significantly reduced or have increased when said
a2M complexes is administered in the absence of the therapeutic modality. In a preferred
embodiment, the sub-optimal amount of @2M complexes is administered to a subject receiving a
treatment modality whereby the overall effectiveness of treatment is improved. Among these
subjects being treated with HSP or «2M complexes are those receiving chemotherapy or
radiation therapy. A sub-optimal amount can be determined by appropriate animal studies. Such

a sub-optimal amount in humans can be determined by extrapolation from experiments in
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micrograms. Most preferably, the amount of hsp70- and/or gp96
complexes administered is 5 micrograms, 25 micrograms, or 50
Wigragiamssd he dosage for hsp-90 peptide complexes in a hypRRica003/006807
patient provided by the present invention is in the range of about 5 to
/5,000 micrograms. Preferably, the the amount of hsp90 complexes
anigdldinistered is 5, 10, 25, 50, 60, 70, 80, 90, 100, 200, 250, 500, 1000,

2008, 2200, 9&&9@9 JIIGSQgHAM. the %éii[%? @ﬁ}irggmgﬁ%j? g&ﬂﬁg/&g?red to a subject

microgram. These doses are prefera ministéred intradernia
alregdpcatanengsighaheberagposts egmbewghen Ghee @fte featet)-Sifthadaily in

daily, every other day, weekly, biweekly, or manthl eferably, the. . g
e B N R R Lo A s e T perca ity
twotliesasorfel0f sitecat Bd Mittdstralitnds: pretenaitpslatied withrshofiting example of a

administration. Thus, by way of example and not limitation, the first )
che Ry WS b AR A O A Ter e O SaRanf ppepeuti
agefighh aimilihaddiig eaithe deft hellyedhp fawih-pmdbpndght bellypthefitd o18P/coM

the left thigh, Ege sixth on the right thigh, etc, The same site may be o
complGEETdt HHEY ARBISHTE MBI thithBhes ARGIEbRChSEROMRgEvec™ in the

abs@e gvensPlusviesexample, Hal thedase Maxbe oivelk i anasits, andonth to 6
the other half on an other site on the same day. Alternatively, the mode of

monilen inErateHs! sequRren iy R EgonwlkiP idvierTanlpe i Add tion to
Glesequenag iR AN YSSHIRHY %HQ&H@@@%%M@%W%ubj ect

or intraperitoneally. Preferably, the once weekly dose is given for a period

whesein fsarb) ahehowedesrentatndrariocnbng threlpreseoieniven at

WorWERIC GRS AN W)&ﬁﬁfc%%%gﬂgé‘&@{nﬁﬁ‘a{% DORRS QLR subject
supply of complexes is 87 WO 2004/075636 PCT/US2003/006807

conemeNidyedith dhermjlat admsmaybmgifeiiamantily. The pace of later ‘
Injegllons %o%%ﬁ%%%ﬂx&%ﬁ%‘@f&%%% %P %ﬁ%@o‘:&g %%hﬁ in capsule form) is

[
progregss anglyrsgsponsweness to the immunoth rgpy. na preferre
admeravepid tindradeectalzddyi nistation § eaengivieryyitivieg clisitei ofation of HSP/a2M
administration varied. sequentially. Agcordin Ig the invention provides
cO g o M i T o edp G PR NS s
alrestpjeetnoenvisin 8 SEmiNsainglaccoimphsiderwbich Slissudatesitieys, 2 days to 1
immunogompetence of the host individual and elicits specifi¢ immu#'g[y

WKy ANSEET HrRREEhIASRRO USSR SRR i InfetteF Rbifs 2 fistration of

GlespasHiGrembadimentdaiting-cmbinaterndierapypiie:SP complexes is
administered, in a sub-optimal amount, e.g., an amount that does not

maiasPaeticEBRodRktpa sheBeherte WHe R stnfaardalfepRe ™ 1s administered
oral%b%ﬂ&%ﬂfe&'"@&@ﬁf@@ﬁ%%ﬂ@ﬁ@'t% ASPlelerninahBeMehadsikReM ihiradermally.

the art. In such methods, the administration of such a sub-optimal amount

In each of the methods contemplated above, the subject, by way of example, receives 50

mg to 100 mg, 100 mg to 200 mg, 200 mg to 300 mg, 300 mg to 400 mg, 400 mg to 500 mg, 500
mg to 600 mg, 600 mg to 700 mg, 700 mg to 800 mg, 800 mg to 900 mg, or 900 mg to 1000 mg
of chemotherapeutic agents, such as Gleevec™ | daily. In certain embodiments, the total daily
dose is administered to a subject as two daily doses of 25mg to 50 mg, 50 mg to 100 mg, 100 mg

to 200 mg, 200 mg to 300 mg, 300 mg to 400 mg, or 400 mg to 500 mg.

4.7.2. THERAPEUTIC REGIMENS

For any of the combination therapies described above for treatment or prevention of
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of HSP complexes to a subject receiving a therapeutic modality results in
an overall improvement in effectiveness of treatment. In another specific
AYRWaIAESESthe a2M complexes is administered in a sub-optifalUS2003/606807
amount during combination therapy. In such methods, the administration

cafePUGH ARUPQPHAl BmANNt ohae V. COMPIEXES 1N R éhﬁbisecgaﬁﬁﬁigi&%mr o,

therapeutic modality results in an overall improvement in effectiveness o
conraEenBntyiiaop retsrebent deiméninmtrads P dohnplexed 38 administerdd based

mol Al 2oL that dogs Not Kesyitin imok tegression. ol %‘?@%% CMIZRIMes described
or aR -amount wherein the cancer cells have not been s gnificantly
aboed(icedamhav e pereasethwh earsaichHERtomplexesds administered in

the.,absence of the therapeutic modality. In a preferred embodiment, the

S T ARt o RIS o RGP Gy subeet
reat@eeilingastieatienhmbelaliiywhedehy . thig bverall o efiectidendss afe two

treatment is improved. In another preferred embodiment, an a2

M .
2drEBHTHRBRIS R REHTATEESr SA SR SOl tat TR AbPRESIPH S R Rout five minutes,

or FBARSNIANDI S ANGAlFEMISSINIOL@R: INRUBLWRerRihihamareel®ellsisit.
have not been significantly reduced or have increased when said a2M

compléxet s guRnAisteredhs arealssenet Be tis srdrapedirdalia frpgministered

at EIered embadiment, therRiR:primalamURE hasM SAPIBX88VSntion and the
administered to a subject receiving a treatment modality whereby the

moggbrAREfestivEivss Bf travghrane Fihiplbued iRmang e seclsiiybii complexes of the
inREING UERIGE WL P Ea0"-22 M LABPIS¥ES IS TAASELG6&IIBEe fit than if they were

i
chemotherapy or radiation therapy. A sub-optimal amount can be

adidutstenidedoby. approphstembirdabsnidiescSuplexassulisptivratamendeimodality are
h 2 det i latiop: f ' | . :
S R S B e TR Yo

outeprhodiagntsndre HisRmsta2i compleresly adsmjnisteledtoaysylgjegiriate form and by
alre receiving a chemotherapeutic agent sucéh s.GleevecT Q. .

o R Ry St o AGL R os ABLEk S ggaty are

adrelailyteerdB00dmipdassmagmiiistireddaiticin Hvendosesaed df0odgreactthch is

GleevecTM is used hereinbelow as a non-limiting example of a . .
ad%HEﬁ%Fﬁé%&@&ﬁ?&%g‘8H‘Ftﬁ£%@&HTB%trﬁg%- i#rh% ﬁ%ﬂ?f%% Cﬁ%%‘?dﬁﬂ?“&%?an be
adreReEnetaeliane Whig agenTrera: R oSG BEIMe, CAhbE AEAhitkfECHmultancously,

embodiments, the appropriate HSP/a2M complexes is initially =

the somiplistatad thy Yamion Fd M afAlits B ESH e asRipktpidin admixture or
at e ARSENCSrAbHBR/AAMCoPRIExes 2ridkse Pdaisiladuaek, 1 week to

1 month, 1 month to 6 months, 6 months to 1 year prior to administration

of Hsﬁ{ﬁa@meé@mé@sa@@dﬁ%aiﬂéﬁ @emell@évetfrtiw inhvar%w@caﬁ% administered according
to tﬁ%@%@és&%@@%’@e%ﬁml@&eﬁ e A5in %@ﬂ&%ﬁs’?lﬂﬂ%aplexes of the

invention and the modality are administered less than 1 hour apart, at about 1 hour apart, 1 hour
to 2 hours apart, 2 hours to 3 hours apart, 3 hours to 4 hours apart, 4 hours to 5 hours apart, 5
hours to 6 hours apart, 6 hours to 7 hours apart, 7 hours to § hours apart, 8 hours to 9 hours apart,
9 hours to 10 hours apart, 10 hours to 11 hours apart, 11 hours to 12 hours apart, no more than 24
hours apart or no more than 48 hours apart. In other embodiments, the complexes of the
invention and vaccine composition are administered 2 to 4 days apart, 4 to 6 days apart, 1 week a
part, 1 to 2 weeks apart, 2 to 4 weeks apart, one moth apart, 1 to 2 months apart, or 2 or more

months apart. In preferred embodiments, the complexes of the invention and the modality are
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wherein the subject showed resistance to treatment with GleevecTM
alone. In otherfembodiments, HSP/a2M complexes are initially

adoninistersskdo a subject concurrently with the initial administratigniefoos/sosse7
GleevecTM. In yet other specific embodiments, GleevecTM (e.g., 400-800

mg daily in capsule form) js admijnistered to a subject already receiving
<O B G TN S b RIS A0 Qo ISR Al be sble o
deRfbadisentsificryes BV dsdritialiv e ininteed fe asubiesh whed @suponent.

already been receiving HSP/a2M complexes in the absence of

GleeVeRm\phagiacnths ey p sl thndekersianph e rreaRt e administered
Wiiﬁh@l”ﬁkbssﬁrf@Bﬁﬁ@ﬁttﬁs]it)’%ra%?@&ﬁb cRiRistr ali@a Atn e NEEINbiBxes of the invention

addition to administration of HSP/a2M complexes. In a specific

is @ﬁé@gtﬁ@hﬂ@t&%ﬁé@#ﬁﬁ@m@a@ﬁmw&%|é@@é@iq@m§te specific embodiment,
th%ﬂféﬁ%ge& tﬁéquweﬁ?i&{'%@&rnﬁﬁ@fe%ﬁ @%@Q&ﬂgﬁ]@& ﬁt@aﬁﬁ%ﬁl{%gﬁon of the modality.

complexes are administered intrademlally. Ineach of the methods

conténnsiateaivvngtiss tisjsctnblexeay D exammpléonaodites8drigitere cyclically

0 0) t 3Q0 0 4
LRI T TN 0 S e
800 andaoagedirdgy fonBtatigwed 90 englnohcierotherapeutidipgentsperiod of time

uch as GleevecTM ,.daily. In certain embodiments, the total daj ose is
o ERiE i S RO SRR, TOCBL eI et L fment of
residihnegp 100 tagndec2Fqhm he24)81d9) @ t0: 300 1d)yc300cmg te B89 pot 4Dthe therapies,

égfnto 500 rqgﬁ4 2. TH&%APEUTIC I}I?GI ENS For any of the | |

A, CEHSRANH TR EPAISAY QLB BE v P R SRRSHTBP Hre SRS Rob B gontemplates
the Wi 200nt/ R G36nREM UE2003(106530F thancanaiag ieskied$ witeasatnistration of a

the.complexes of the invention can be administered prior to,. concurrentl
mafiiivet L

SEGUBHTPTREARR M St ra iR -of tHe HOFRHSERAL dR-2dM fater, wherein
suddpseckImedalbly rdaeifBsiiahand A8 @dieaaspronagabicriieBMhe complexes

one of the modalities described above for treatment or prevention of

of thersrRiGRraMdidiioirdelitean, Biserairbsdmitionsd Bbafyideed betfhan 3 weeks,
ondBVERIPRLS RAMINIIRLE g\;%f‘ ﬁﬁ@i&%%ﬂ@@é@&@%éﬁ?xﬁ%@&%@ 88568 ment,

other modality. This method provides that the two administrations are

Cow}%ﬁ%@ﬁtbﬁﬂwmtm @faém@kgf%tmwbif@tnﬂﬁm adialsdtameef one hour to twenty
fod PSSR0 HB 18 ARSULARY JP m&?&ff@mﬁﬁﬁﬁé@%ﬂ@E%gghugé%na&&%m toa

same doctor’s visit. In another embodiment, the complexes o

fevirflestiormanel id anbuutity apstaumisistbiest tipexiotyddis sdehizaiesienyét used.
another embodiment the complexes of the invention and the modality are
administered in a sequence and within a time interval such that the
complexes$fthe FORMULATIONS AND USE

Pharmaceutical compositions for use in accordance with the present invention may be

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

Thus, the complexes and their physiologically acceptable salts and solvates may be
formulated for administration by inhalation or insufflation (either through the mouth or the nose)
oral, buccal, parenteral, rectal, or transdermal administration. Non-invasive methods of
administration are also contemplated.

For oral administration, the pharmaceutical compositions may take the form of, for

example, tablets or capsules prepared by conventional means with pharmaceutically acceptable
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invention and the modality can act together to provide an increased
benefit than if they were administered alone. In another embodiment

I , the
&%’I‘&%@(&Pthe invention and a modality are administered su‘fﬁéﬁ%ﬁﬂ?ﬁ“ 006807
close in time so as to provide the desired therapeutic or prophylactic

ex@pteamadracheambe aaminstend Siniiiane oushe ef-seRaiahh i @lidone or
appropriate form and by any suitable route. In one embodiment, the

hydesmptened BeidRlsiieh SHaTHe moasitgearaicavmiiaiers 4Bl B pricium
hy&%’é@ﬁﬁ{(ﬁgfm@.ﬁt{@mﬂ@ @:aligrpate embedimentieaeRiiga); disintegrants (e. z,

administered by the same route of administration. The complexes of the

POiAlfeTitioh enprBBITASIMiMtEreR] e ther Sartia o reiErénesitediBrylaurh awehate). The
wHR% YWhen adminisiesedainulaneausl e Sompletes aLine nyenton .,
¢ and th??#odality may or may not be adr%llr%%g%gefr%dn% reaor1 at theIa
adwamrraitenchay takei Sucattamisy, the ssamp o sl oiadmsinisbatosuspessions, or they may
e BIELEITed sbpdiment. s compieues ofihe nvenion ars AmMINSIRhetore use.
ccording to the‘regimen described In Section 4.7'1 TR Vanous
Suelmbpdipentsathec omp lexpsepittrebinvervion and thvenm oddliyharmaceutically

administered less than 1 hour gapart, at about 1 hour apart, 1 r to,2. ..
oAU 1 SR oA e Brs 1o Rl AP Hp S R ipgtves or
hydrhquirseapalib1b o)) raial6i Hour S apal N AUt KM HNaLHS DPAch-1deos vehicles

to 8 hour art, 8 hours to 9 hours apart, .9 hours to 10 hours apart, 10 )
(e RS RS T ML b3 TS SRR g ecervatives (2.,
mefIBarS: PRAFYIOH-NYIRAEHHARDAS Bovsshapaiid | DHerepaRaminients: 4Re contain buffer

complexes of the invention and vaccine composition are administered 2
salts, YO ERAOPHBUEYELFURS PAFUSRSIAAPTHS 2 weeks apart, 2 to
4 W%’éﬁ@%ﬁs%ﬁm%ﬁﬁﬁ&ﬁd&%ﬁ‘}@%ﬁ&@?’f@fr&@é’t@ﬁﬁ'ﬁ?gﬁ@&m§oﬁed release
apart. In preferred embodiments, the complexes of the invention and the
of theadiity sPEBB¥SHO 2004/075636 PCT/US2003/006807 administered in
a time figme,vpaere RathisrrustiLAsHYG  QRe-SeddnHb e, a5 WauldReor lozenges
able to determine such a time frame by deterniining the half life of each
forguraiistaredivompotianeiiebne embodiment, the complexes of the
invept . ' : inister ithi tj :
I SRt 18 LS FEDER b obsont fvvention
aregehmvaistertgddehvertal thnetlad nimistfatiorsiof th eprgdalitsc it tamatemptessurized packs or

S fic e %giment the.f%rpaplexe of the in\?a [
10

aneé 1s|:er Wit use of a.suiia ropellant, 2 15\%&%?& ggrr](l)%l%tt red
oF the 6 &atity” i

subsequen {0 e adniinistra h Certain embodiments,
tridiierodmplexethaidhd ihitentiorn Anc thevmedadityoardicyrlicalyther suitable gas. In the

administered to,a subject. Cycling therapy.involves the administration of .
o O A P T A BB REl T AL VG e & valve to deliver a
meRabdpisHatioCabaureodalitafei @:pesindof 8M@in for use in an inhaler or insuffiator may

be formulated containing a powder mix of the complexes and a suitable powder base such as
lactose or starch.

The complexes may be formulated for parenteral administration by injection, e.g., by
bolus injection or confinuous mfusion. Formulations for injection may be presented in unit
dosage form, e.g., In ampoules or 1n multi-dose containers, with an added preservative. The
compositions may take such forms as suspensions, solhutions or emulsions in oily or agqueous
vehicles, and may contain formulatory agents such as suspending, stabilizing and/or dispersing

agents. Alternatively, the active ingredient may be in powder form for constitution with a
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and repeating this sequential administration. Cycling therapy can reduce
the development of resistance to one or more of the therapies, avoid or
veduoetttssicle effects of one of the therapies, and/or improverttieus2003/006807
efficacy of the treatment. In such embodiments, the invention
s:uit%% é%r%%lites Oghetail.ltjernatgn 2 ministration.of a complexes of the
O T51G R By THe Scinistration of A hidtislity 4 to 6 days later,

Invent
prefetailerdpiek daysy, dasebeniaiepsefeiabbehiochshaybilatesavhereipositories or
such a cycle maybe repeated as many times as desired. In certain
reteA o BRTERATs & e OB SO BT TNE IV SHIBASHARY thes TR Stcllif? spgoa butter or other
glyalieisately administered in a cycle of less than 3 weeks, once every two
weeks, once every 10 daﬁ, or once every week. In a specific embodiment,

complédedion dadhaermBientistodhsroer ey iawlipdet compeacsmaralmde
for@LPREINQU de Rty iRkt 0SS IPTLRE the Ad TURIRHATAN Al & BedRliMistered by

The time frame can be extended further to a few days or more if a slow-

imppRHan GBS reTERSS WSk Rt it et slstahvid hoeampclar injection.
TfECBMYEATIONS ANBIHSE R macsUisal QQ@P@M@%&%%HE&' % hydrophobic

accordance with the present invention maybe formulated nventiona
matgrdpéiousirgrohe ssramona shysiol ogicaitp tabde pibile ioareiarisaoge resins, or as sparingly

sorfEBIENIS T, e,SanPlaxes an hel phsiojpolcally acceptable salts

and solvates may be tonnulate ministration’ by inhalation or
insufftattomfeisiizenhmaghfttiesmith prafratedse)a prak budtakbpardaterathat may
o n|£gctal or transdermal admignistration. Non-%rﬁvasive meth%tds Pf T

One or mofe unit (fosage forms con 11 e acfive inoredient. e pack may for
administration are also C%n empla?e(flﬁo% oral administra 10N, the p Y

exaptieramputicahcahpaiition Soilayutakes thiel fewmpakifo Mexpmple; ddplaiser device may
or capsules prepared by canventional means with pharmaceutically
be %’88%5%%‘%% e8 8‘1‘5&%“58&1%3%%‘?8%&%%2003/006807 excipients such
as isingagepisstd ¢ tpsegelafisupadimadize starshipalwinupisralidongre with the
| methylcellulose); fillers_(e.g., lactose, microcrystalline

or, hydroxypro )
corRlfiise BRIy ML i SRRERL) SIS B AriQefehfp mineral sl
adjisteatade nialeral silicad] sisiRteaiapisi@tic RYIRSIaHER0p SORIMMSIa e hnts,

glycolate); or wetting agents (e.g., sodium lauryl sulphate). The tablets

MUGHSA) BYEENE B Fﬁgﬂ%weétwaﬂéhwjﬁmésw@aar@méwmim&ecﬁon 45.
AdjakahRdminisHateRn Mayitake B85 ierm it &xanleoRglieRS s HEURSRlion, or used

_suspensions, or they may be presented as a dry product for constitution
n cRppRIALEE SHdtH cumabiscveniersBlRsESectigudt IRuid preparations
mayshe, REER _a*i’éﬁ‘ig’W@Q&@Qﬂ&@ﬁ@éﬁe‘ﬁﬁh&%@ﬁ}%‘%@%ﬁﬂ@% combination with or in
acceptable additives such as suspending agents (e.g., sorbitol syrup,
adnyghiosatt dhiv ativadeses of the invention, preferably gp96 complexes.

4.7.4. KITS
‘The mvention 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 «2M 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 «2M
' 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 «2M isolated from a specific patient for
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hydrogenated edible fats); emulsifying agents (e.g., lecithin or acacia);
non-aqueous vehicles (e.g., almond oil, oily esters, ethyl alcohol or. .
WQ&i@%@f’é@(’/egetable oils); and preservatives (e.g., methyl off CT/US2003/006807
propyl-p-hydroxybenzoates or sorbic acid). The preparations may also

autSIoRtAIN Lutieissadion flaporingcelorirg and Swesteningagents asteins and peptides is
appropriate._Pre\garati ns for oral administration may be suitably

At RS P AVE CBFSIsd ¥elease of the active complexes. For buccal

admijnisfsatigrdeeanpositiansimayipkrdhe iopoohiablelseniazendeseutically or
formulated in conventional manner. For administration by inhalation, the

propbyfisesaly Biede s cRRiy Xolise pradermdavertion spE s rodméntpd or c2M,
prefé?éi[{/@rﬁﬁid'ﬂé@ﬁﬁ%ﬁﬂ@@@&ﬁ%@&@mw%gﬂtaﬁﬁg frena&ssliERGer comprise in

packs or a nebuliser, with the use of a suitable propellant, e.g.,

a segiun] UHrIneT opRetREIe AR eh BreftdrometHiatk,
dichf%@%%&aﬁya@atb@ﬁsi&é%tm digxide.erpther %‘f‘iﬁ?@lﬁ&ﬁﬁoﬁ%ﬁgﬁbe in the form of

case of a pressurized aerosol the dosage unit may be determinec _
a plpronviding eellslvectyideliveriationetere dnarmobm 2 Gapsitb stantd salitrd gextrose solution,

or b%ff%i%d .gﬁlx%yonnf%rr% 1ei )gﬁ% iqyc%ltﬁgc%?ine%c%fg atggt{lén s"%gxigeieﬂflﬂm uﬁ%@gxative}y, the HSP
0 a suitable powder ase

{
containing a péwder mi the complexes an
andsui asnipktoservastarbpiiecbmplexesndy b éhfe inmidatedtforkit optionally further
co aI{e&rétleI{afil &)drgggg%atiﬁyn% Cindggg nh&i al%}iebsgl% ci>?1j é’: gog 15 e, dextrose solution
dontmuods Mdsicn ® Eoimutations for Inj ttlon may be fésentéd in untllt ’
etc.jqsageadimnieeily, tinreoopstles dreifl fiultizdbse Montaitler apiviis Braddead g

reservative. The .compositions.may take such forms as suspensions,

COnEEHTSMHE lrﬁLﬁ%}BH%ni OSWS?U:;? B8 Fehicles, and may contain

fonmylaieny-agenisduen@s Buspending: siahiizagaasigrdispensiage or syringe,
agents. Alternatively, the active ingredient may_be in powder form for
oo

preicdht Aith ™ AR 7886 BCTHUSPA0E1bBEDP! icisier @ packaged
alcolRNIGIR. GG SEBUIR; RYEQYRREAS WalRlePRIPIRIMSSIsTREC T RIBNSSHIBR P-peptide

also be formulated in rectal compositions such as suppositories or
complersdty @rrdiplstanedg by samifg conventional suppository bases such

as Gegoa-p %‘s%rﬁﬁ{;‘ﬁ@f f&lﬁﬁrﬂg&%ﬁ'{' Aot e ftﬂ%ﬂl@éieﬁﬁle present invention.

described previously, the complexes may also be formulated as a depot

In Opﬁefpab@ﬁé.m.e@u sidberaetieg ¢dimgﬁtﬁ%@rr@pwémm mietdredb§P complexes or
0621\:?]%3?' 5%%91%@ LSRR l@oﬁ%ﬁ%@%ﬁﬁ%% AT gHﬂM)-gﬁMbased therapeutic

amuscular injection.
modality for treatment of cancer. Preferably, the cancer is CML, the HSP complexes comprises

hsp70-peptide complexes, and the therapeutic modality is Gleevec™. In a specific embodiment,
the second container contains imatinib mesylate. In another specific embodiment, the imatinib
mesylate is purified.

In a specific embodiment, a kit comprises a first container containing a purified HSP
complexes or «2M compiexes in an amount meffective to treat a disease or disorder when
administered alone; and a second container containing a non-HSP and non-«2M based treatment
modality in an amount that, when administered before, concurrently with, or after the
administration of the HSP complexes or «2M complexes in the first container, is effective to
improve overall treatment effectiveness over the effectiveness of the administration of each

component alone. In another specific embodiment, a kit comprises a first container containing a
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Thus, for example, the complexes may be formulated with suitable

polymeric or hydrophobic materials (for example as‘an emulsion in an

agoepiadnlesesh or ion exchange resins, or as sparingly soluble defixaiwesoosso7

for example, as a sparingly soluble salt. The compositions may, if desired,
puggﬁm@ﬁiﬂ' & PaGK P enser device that may contain one or more i

unit dosage fo&?lms containing(%hg ac?gleni%%raé%?e # CEREK iyt d1sease or disorder
whenadipiaistwegraensicrad asplasticdolhisachoatainblisteipackorERRPAKONA non-w?M

badis i -pbe accompanied by insfructions for administration.
e s sreny v o
aftgrdhhadnevidtiatie ;@ﬁﬂm&éﬁ@sm&?{m\l@ﬂt?m Aﬁﬂ@\f@@iﬁ@ﬂ%@ﬁ#@'@élﬁﬂmeﬁ is

: re not limijted to min salt adjuvants or mineral salt ge -
eff%%f%?é%%ﬁ?oﬂfﬁ%%%ﬁ&&ﬂ&ﬁ% e/ bisario uts hajEariiseriroess administration
of thejEiiihts payehiea mum@isticoptorysadiNaR s SHAR ASHNER S HRS AR R i os

Section é? Adjuvants can be administered to a subject as a mixture with
adritistered alo gﬁ

complexes orthelinve CIotPGSHF ‘?H’EBﬁ%’éiﬁ%&iérﬁwttﬁOméiwm@@@lmag purified
HSHescripleddnsechian dafpLxAsa soniemplatedds e H‘?&e@; Q%%%g?érb? disorder when

dgl::lgos%ge (ADP) in combination with or in admixture with the
adn S SN Bt Anh SRR srerarsRPd foeccennisiarasatlyconkiFBgreon-HSP and

nonENItieRalse: pravidesdaia i cal rm%%?%gﬁ(ﬂﬁiﬁﬁ%%%bﬁﬁ%m, concurrently

therapeutic regimens of the invention. In one'e Iment, suc

Md&’o?ﬁﬁﬁgétw : W?ﬁ@?@%@ﬁb@rﬁﬁ? Wt@ﬁm&pawﬁdmmﬁmme first container,
is cEBHERNS W@Wﬂqwﬂ%ﬁ%ﬁg&% ' \c/)vxlrterllr ﬂggf%e%%\dfé%gaz ttsmzagdministration

are provided in a second container. In another embodiment, su
of Hhfiealir ey eMorenplsiesnérsiniigesiddlpeptidesaomprisitglities administered
alor@Ntigenigentidesdarcembining.with HSPs and/or a2M that are provided

in a s%%gnd cont:g ner. Altergrgltlvee ;E/ %ﬁo e‘lrﬁg%éor{ﬂ%?‘ﬁg{flﬁiagg EaRIgesng m a first

coniisaiediie EitrorepiomaineraNoreampltiing e k&R a0diHca2ient HSP-

islated ific batient for 93 WQ 2004/073636. .
R e A T e P
COmASELIDY conpiexipgtapiataineranepeplitiesdshitd tuakRreNided ib&sition comprising
acygoq&ggg)rcong%%r. %n another embodiment, such kits comprise in one or

MOre CONtAINers %Hérapeutically or prophylactically effective amounts of

the Bomplened{prateingipapisiassionti s:and ot 3ol LIS RHAAE: The kit
ma |geoharmaceut§ﬁ£/ acceptable form, The kits optionally further comprise

Yin® §SOEIErEG ANy Cemattiysapesr frarerably Buier() for administration (e.g,

syringes, needles, dispensing pens) and/or instructions for administration. -

4.8.  DETERMINATION OF IMMUNOGENICITY OF THE HSP
AND 02M COMPLEXES

Optionally, the HSP-protein complexes, HSP-peptide complexes, «2M-protein
complexes and a2M-peptide complexes of the invention can be assayed for immunogenicity
using any method known in the art. By way of example but not limitation, one of the following
procedures can be used. In a preferred embodiment, the ELISPOT assay 1s used (see, infra,

Section 4.9.4).

4.8.1. THE MLTC ASSAY
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The HSP or a2M complexes in a container of a kit of the invention may be
|‘£1 thze fﬂ(rr_jr‘l\ (of a pharmaceutically acceptable solution, e.g., in ComR}E%(iyosﬂm(sm
with*&&tie g’gline, dextrose solution, or buffered solution, or othef '

pharmaceutically acceptable sterile fluid. Alternatively, the HSP and a2M

complexesmay e HRphiizathandesteatediha this ingtance2 e kifplexes, using any
optionally further comprises in a container a pharmaceutically acceptable ‘
con¥gimA(E Y O lSaiTRR HEkirBse SGIEAL VEE Y BrbraABI e ATs ipected with, e.g., HSP

con{ﬁ&%&tﬂ'%‘ﬁo@ﬁﬁﬁ%@ﬁ%ﬁ@é@ ReaaMiand HRRcAR NN eAMRIB¥eS 6 ontain

foma a solution for injection purposes. In another embodiment, a kit of the

spedifiemideenissthar BENMprisls pelldlelesitedirige anpretel abRNpREIREGEE dhscase, may act
as a}??g%?vgoggg}éfgf fg'fecﬁg qgsgl}e ﬂé%ﬁwa?@ME Wc@nfd{@rcﬁﬁ%ﬁeﬁlen days after

ohol pad. Instructions are optionally included for administration of a2M
the EntitiSRypentide toomplexesbyeacliniciad Brdythng patienteikissdre Aisteleased

yoRiudecion sarving oyt e cembinalion (NerApIes,of NG AIESNHead celis tat
Vertion. 1 one emIBoglment, a kit comprises a first container containing
expeepudfied MScanplexas or a2M prepration and a second container

confaining a non;HSP. and non-a2M based therapeutic, modality for, . :

e CET Aol PSR (RE S S ot peatomcin C
trea@QMOPHSasadisRAQ-Peplide eamplenesoanathing the rapgetio Madality(is cells transfected

GleevecTM. In a specific embodiment, the Esjecond container contain

with IS SRR PSR PERE SRrB BRI, S RA S B, s fo ol

serdPuritiedain asheciiic futhadingntea KibGompHseaaift sheamaingimay be included in
containing a purified HSP complexes or a2M complexes in an amoun

t
the pydtsenyeliant 8araEERle dredirarh fsters ddesirrasratP aforb et 80: /- £
Me3CLANGRINEINRLCHRRINNG A NORHST a0 ROHALMMRISRAHAAINBH! spleen cells

modality in an amount that, when administered before, concurrently with,

maopefreir HiRHISTEIBAGRE FEPe CoRTIEXEY oPiean Cathpidhedmnunized mice
maﬂ?sgr L 98?%&4{?&5@8 SHechve inidmprave Qyeralk e aimealiRFaclivenessity of the

over the effectiveness of the administration of each component alone. In
cytanpthérspeciimembodiment, a kit comprises a first container containing a

94|\\$/i(}? 529 0%967&%% %ul?t%rgé%rse?tg%sép%@% otB%fo@ﬂzﬁ?f h%%Wlﬁ’&%ﬁe%e assay (See,
a2 Comgfexes in an amount ineftective 10 treat & disease or disorder
Pallathian, adaiinisieve Caloaek and A X&eht7éontdiBtrchertanmg B of. diovemotherapy

T e s e TS D AT i
givéhﬁfbé&?ncama@gasg@t @z V) esiop lexeslin the ﬁfsochtammL@teﬁﬁsmepmlabeﬂed by
inc%%ﬁﬁ%ﬁ%ﬁ! gté?gg?sei?ltc%?;g%“ﬁ}e 8%?1?1?’1 %gxel{atpn?nz %Cglv 1%515/1%[ }Qre one hour at 37°C.
The cells are washed three times following labeling. Each assay point (E:T ratio) is performed in
triplicate and the appropriate contrels incorporated to measure spontaneous SICr release (no
lymphocytes added to assay) and 100% release (cells lysed with detergent). After incubating the
cell mixtures for 4 hours, the cells are pelletted by centrifugation at 200g for 5 minutes. The
amount of 'Cy 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.

Tn order to block the MHC class I cascade a concentrated hybridoma supemnatant dertved

from K-44 hybridoma cells (an anti-MHC class I hybridoma) is added to the test samples to a
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of the HSP complexes or a2M complexes administered alone or the

treatment modalities administered alone. In yet andther specific

svobndimentea first container containing a purified HSP complexe®@too3/006807

a2M complexes in an amount ineffective to treat a disease or disorder
fin¥YRER-AAMINStErgd alone; and a second container and third container,

each containing a non-HSP and non-a2M based treatment modality in an

amount that, when administered before, concurrently with, or after the

administratjog of ta%yﬁf’mﬁl% P12 M complexes in_the first

container, is effective tomp bRAEIONARS AN 055 over the
effefivemest ofliheradinitistidion of kSR eomnlexeSOCSRMAGBRIEXESy

inistered al r lities administered alone. In a
SRRl A T ——
desfirdtedbtiinae mpSdtield, HSP CEMBIOXES o §2M.69MmPrising a:pARLIANAR

of noncovaﬁnt HSF%bgeptide complexes or a2M-peptide complexes of the
T N LBt ESHthSr ! & deympikindrresmbrriingamessmancetigenic
moRgeR!; ARd ferdiucehGaniaing iay COMRRSIHP B LOMBL NG 2 GYIRK IR Q%3N surs prior
djuvant, The kit may for example comprise metal or plastic folil, such as a

fo T’I&é?%éﬂlar%{kﬁr%%ﬁf B@d@@éﬁﬁﬁmﬂ é@figﬁ@lﬂ'@tbﬁ ivenie.rdlsabsiisarre then harvested
by dbispEsakie.deyigaliaiiod ﬁfjﬁpﬂ)ﬁtﬁ%‘%%@dc%n g@fﬁ'%pﬁ%%{%?sburg, Md.). 5x10*

.dispensing pens) and/or instructions for administration.
acﬂt?ééﬁ%ﬁ%&ﬁ@@ﬁﬂh@dﬁ@@@dimw@ﬁngﬂaw BRI AdIEna2Mum, 10 mM

§3LC ] o HSP- [ .complexes, HSP-pepti )
R el Y A SRS SRS rromen

complexes, a2M-protein complexes an comp

sulpdieriticlé sen! tdatessiaydd for rnATiRageicitywitsing: AnjEbthoditaqaiBnt NEN,
le_but not limitation, one of the followin

B e T R et Mo SQuy ™

seinfaiigtien ¢oustaniRacifetlionrdndd) (b8 MR MISEE ASSAY 95 WO

2004/075636 PCT/US2003/006807 Briefly, mice are injected with an

amount of the HSP- and/or a2M complexes, using any convenient route of

administrati8ik. AA NTEgeVE RERIROIFEABESAre injected with, e.g.,

HSP complexed, to proteins and/or peptides prepared from normal tissue.
kHOWHS déﬂéfmﬂgpﬂe?éﬁrtlaﬁﬁ@%,f%?gmw&%nglarcc@rsﬁﬁacmmzm

S KNnown to

compith Bniagenisidbyinfesliowns @iﬁﬂﬁﬁﬁe@é&%@ﬁ RROSINRLHRNL IO ation with the
-10 days apart. Ten days after

the assay. The mice are injected twice,
com %Xraﬁs?ﬁ %Wﬁé‘%ﬂ HereRpfingatare fREoadsd SerghboopeBlate 11, Nunc) are
coatédleasesh Lo egleasatys pg/ml solution of a purified, non-HSP- or 02M- complexed
form of the proteins/peptides used in the vaceine in PBS at 4°C for 16 hours and at 20°C for 1
hour. The wells are emptied and blocked with 200 pi PBS-T-BSA (PBS containing 0.05% (v/v)

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

times with PBS-T. Fifty ul/well of plasma or CSF from a vaccinated animal (such as a model
mouse or a human patient) is applied at 20°C for 1 hour, and the plates are washed 3 times with
PBS-T. The anti-peptide antibody activity is then meastured calorimetrically after incubating at
20°C for 1 hour with 50ui/well of sheep anti-mouse or anti-human immunoglobulin, as
appropriate, conjugated with horseradish peroxidase (Amersham) diluted 1:1,500 in PBS-T-BSA
.and (after 3 further PBS-T washes as above) with 50 1l of an o-phenylene diamine (OPD)-H,0,
substrate solution. The reaction is stopped with 150 pl of 2M H,8Q, after 5 minutes and
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lymphocytes may be re-stimulated subsequently in vitro by the addition of
%;ea%gﬁﬂ%t@%t expressed the antigen of interest. For exampIeP%xI%OSG
immune sp?een cells maybe stimulated with 4x10 mitomycin C ‘treate
y-irradiated (5-10,000 rads) cells containing the antigen of interest (or cells
abstreinsfectedewithianiap prifpriate: Gire a8 the Lase @y ba)ab-Bmk RPIMEh,
“medjum.containin 1oooé tal calf serum. In certain cases 33% secondary
SWH’ﬁ)P( a}%ﬁgéﬁﬁgé{ﬁﬂjp ?% rnatant may be included in the culture
medium as a source of T cell growth factors (See, Glasebrook, et al.,
1980, J Exp. Med. 151:876). To test the primary cytotoxic T cell response
after immuAiddtio ¥ REDEIRGHOMN ASS A thout stimulation. In
somerexppUmenis SpleprGale Al i upEed, ISk MAARRDS the invention may
re-stimulated with antigenically distinct cells, to determine the specificity of

be praspirabxideiccemraap aHaelisionayshalsv ehecdsrarsicarddested frone
syieteic I hhRuIRLCITgleass INQusBt P 3Ry detecti
M Cancer Res. 47:5g¥7%4-50‘79 and Blagf%g%%%;?efg%@%%r%%ﬁo% ??5& detection
assaV gL G Ipmhissassaly the neimmdely niphecyteitturénismadaunty af this method,
I ' ' ifferent effector:target (E;T3satios. (usuall .
P L S S L PR pepiae
congplis imresttume atreaddiamh pepitdening 200Ci 51 Guimirfor onehibpepti &Y Sitigens of an
The.cells are washed t times following laheling. ,Each.as int (E:T..
as L e R e L SRR B TR B B
dettotahéaisyffospoytaneonSSCaraigds & (N0-dynjphaeytes adischicl #380¥) 1abeled anti-
nd 100% release (cells lysed with detergent). After incubating the cell
Cod iihed ﬁﬁ&aé?%ﬁ@%eﬁf‘ 87 %%@&%ﬂé@ﬁ%ﬁ%%%t O o -labeled
antibdile ssathiee amblnhe GINela@sediniorie suRinalankis mepsyaas iow
a gamma counter. The percent cytotoxicity is measured as cpm in the

CYIQETEARTHI FRRGY L petaNEsUsly released cpm divided by the total

detesgeniFeleaseditRriminyD sRADIanequshheleASadaRM dRHRKdRELR (ELISPOT)
block the MHC class | cascade a concentrated hybridoma supernatant

assa iRBHD FrofRddUdSHFb RRRSHS EXIRKTaRS AWEMPRINE ass qohly DidBn gynigodiment, for
exa%%i%%ﬁ%%é%fo%@@ﬁﬂﬁ@&%%rgﬁtgr w&c)e 20041070638 Zpun'fied %yigll%ilﬁi—speciﬁc

. US2003/006807 final concentration of 12.5%. 4.8.2. CD4+ T-
PrPROAFERA T ONTHSSNYYPriddhe Pletslis hteckbldimedoidbhadpgeemdidhshio

non? h%%@é%@%%%g&%ﬁ%%@%&%ﬁ%%%& | Q%’éi%@ﬁbﬁ%@ﬁé&gﬁgﬁm g

cytokine-secreting cells, obtained from a subject treated with a HSP-peptide and/or a2M peptide

003/606807
or

=hats

complex, which sample 1s diluted onto the wells of the microtitre plate. A labeled, e.g., biotin-
labeled, secondary anti-cytokine antibody is added. The antibody cytokine complex can then be
detected, i.e. by enzyme-conjugated streptavidin — cytokine-secreting cells will appear as “spots”

by visual, microscopic, or electronic detection methods.

4.8.5. TETRAMER ASSAY
In another embodiment, the “tetramer staining” assay (Altman et al., 1996, Science 274:
94-96) may be used to 1dentify 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
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described by Kruse and Sebald, 1992. EMBO J. 11: 3237-3244. The

peripheral blood mononuclear cells are incubated for 7-10 days with a

NWEae808f0Eeds expressing an antigenic molecule. Antigen presettingsceis006807

may, optionally be added to the culture 24 to 48 hours prior to the assay,
strdp@isieh lompeosate padmesaniiheanlaendn e roats, e cels ae

then harvested by ggﬂﬁtrifugat{%%, aﬁv@a&%ﬁ ] ﬁsﬁ% ‘fg G Reddiguion of T cells
obtemptdpria whitskRsbing vkl 3 15XRoonciiddtednphalsRislimireinRRM ko stain T cells
whit®4Q medig cantaiging 19% ;gt L bovine serum, 10 mM. HEPES, pH 7.5,

2 mMﬁL]-glutamirﬁPeé, 100 unitg m Sé%lﬁﬁn f(aSH%C 50%3%%?%‘treptomycin

sulphate in 96 well plates for 72 hrs at 37C., pulsed with 1 Ci

3H- midiﬂﬁﬁQﬁP Jlwell for 6 hrs, harvested, and

radi%?étivi &l?a ffg?imgﬁoﬁwg#g PRIV ERTION AND

Instrumen " der Conm)—4:8:3-ANFIBODY-RESPONSE ASSA

In agertain embodiment of the inyention, the immunogenicity of an HSP-

or ngﬁ-%@ﬁ?ﬁ AR P oS 7 A BEVSS B deplopment and
progesponseftoctitavacdioetien M%&ﬁoﬁ&m@&%y%ﬁ%{ﬂw % one skilled in the

em rotitre plates (96-well Immuno Plate Il, Nunc) are coate

iment, micr
ark, %}f#{édﬁl‘%ﬁ‘é‘lw i"%‘)‘?%l eGP dPayribhyrrsrephityaaanassessment of
cellabmiplexed tfOp uofthe proleiIsiREPLdes MseHdn ﬁhﬁr‘;@f%j Q@vgigﬁ%%ﬁﬁoﬂgpmﬁc

for 16 hours and at 20C for 1 hour. The wellS are emptied an

antl&ﬁfﬁ’f@%)’!%@%@ﬁ@(ﬁs@géﬁt%ﬁ@& d3ehenass IPWEENRDENgy I tumors using
teclﬁﬂé‘ﬁbb@ym%§§@b?ﬁﬁl@d%ﬁ)o%%?%%| @B b 5h£%§gs%alsérxlf§ijs g%ggrative

._times with PBS-T. Fifty pUwell of plasma’or CSF froma vaccinated ani
bioarkprselzikdaer PABisEs can eI ing i dnalis Bnghait bt 20Q) chagsun the
mo@ﬂ@@g@_m%éﬁ%sgg&ggggﬁ with PBS-T. The anti-peptide antibody

activity is then measured calorimetrically after incubating at 20C for 1
houriithiBopmg sHbseetirmsplestiihrousonalartidnptan imoudoaglobulin, as
appropriate, conjugated with horseradish peroxidase (Amersham) diluted
1:1,500 in PBS-T-BSA and (after 3 further PBS-T washes as above) with

50 | of an #-phenDBhd ¥EMHY FERBENIYT 13Ul Siersoiptiay: The

reagtion | ed with. 150. 1 of 2M H2S04 after 5 minutes and 97 WO

20%%@%%@&%%%%%’%6@}86%%6% B Bdbsr el ingunocompetence
and p@dhtkonrBaadQqhotanieter ([SAETHRRIRSIE Burisite:S Witzeriand) 85498 tigens is
termad ggf._%%otru . 4.8.14. ]ng?o;[FC%g_INE DETECTION ASSAY The CD4+ T

celf profterative re&§pBirs B- Brasifle Siiixd4:85 thdinvention

maBrdpermensiqeddiyidateetion Al amantiatien.af e 6y els:0f sReslliG soc,

cytakines. In one .
prote%e% g‘om ight and reconstituted shortly before use. A 25- or 27-gauge need ensures

intradermal, rather than subcutaneous, administration of anti gen. Twenty-four and 48 hours after
intradermal administration of the antigen, the largest dimensions of both erythema and induration
are measured with a ruler. Hypoactivity to any given antigen or group of antigens is confirmed
by testing with higher concentrations of antigen or, in ambiguous circumstances, by a repeat test

with an intermediate test.

4.9.2. ACTIVITY OF CYTOLYTIC T-LYMPHOCYTES IN VITRO
8x10° Peripheral blood derived T Iymphocytes isolated by the Ficoll-Hypaque

centrifugation gradient technique, are restimulated with 4x10* mitomycin C treated tumor cells in
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embodiment, for example, intracellular cytokines may be measured using

an IFN-y detection assay to test for immunogenicity of a complex of the

WOEHEAR73P4N example of this method, peripheral blood mon&fuctEaes/vese?

cells from a subject treated with a HSP-peptide or a2M peptide complex
3ma R dtimutd iech witt peipin) S figehstifsargive:iunins o prithpertides, secondary

ARtOENS.0 nt of infectious disease. Cells are then stained with T
T S Lo s e eihps s of T
celiFf@Hbohjugated anti-CD8 and PerCP-labeled anti- CD4 antibodies. After

wa ingde%e[gs are fixea, permeabilized, and reacted with dye-labeled

mgasure mWﬁWWWfMQW%TI@%%%éﬂﬁ immunization,

antibodies reactive

T celiwiyzedlydiowitieyiomety Hsing standardiechniges . ANernatvel: @is are
filter immunoassay, the enzyme-linked immunospot assay (ELISPOT)
res UL Al i G656 B ShEeit AyRBkmESIayirBueig o st fo

cytQBeiEmedimest farreXRAYGs & 'tmwﬁ‘?ﬁfgﬁgl@e@rm&éﬁg?}%%@rl Sets should
coated with a purified cytokine-specific primary antibody, i.e., anti- I\flf’
reachjlye! 6‘?’5%&%%?(9&&6% % BeciatbdEiGrelant Iduedonpenspegifictbifidihgoncentrated

supSi@tRerINAtEIns s RIBRIS 0L MANqY ‘ﬂﬁé%‘é%ﬁé?& callsy Co%lm[?éﬂ%”ﬁof 12.5% (Hoike M.,

cytokine-secreting cells, obtained from a subject treated w

et ey Splyapnadaitmol 2200 petide  complex, which sample is diluted onto
the wells of the microtitre plate. A labeled, e.g., biotin- labeled, secondary

anti-eytokine antibody is added. The antibody cytokine complex can then
be detectéd.3.e. ol Y2 ol

cellg wi s : Qts” b i u Im croscopic, or ele,cronic detection
et A e e A

T 4HSHHE P ERB StftsERt, he!! fumors, many
mm@tmﬁ g;ﬁigb:g‘%mﬁayt(mﬁ@r@ﬁﬁeﬁgnﬁﬂi@eﬁ% 2746 196n8BLMRYntibody
e used to identify antigen-specific T-cells. For example, in one

e ARGAL AN C FIDIBR B LG Be BB Lo and have
beersitohilashdetdimarespesifcfanigenciforog I me ek OHPRKEPAIMNERERINAS and for
deﬁtetrar/%%r@ganq labeled, for example, by complexing to 98 WO

Y64/8756 56 PEFATE 0B estEErT Stiepthlsstriemariaizrphigman tumor-
assoahligemeganpler i; e srbxadivyitha pPepelation of T ells, ahtained from

a subject treated with a HSP- or a2M-complex. Biotin is then used to stain
embayeescSSniNY SerRsatng Wtighfierinte dssect in, nprenaimduls fissific The prototype
anti@tigRBr M8 MOPMNEORING QE EGls ' NC

PREVENTION AND IMMON THERA%{( f%g %#efcétuo i%“m%%%&“ér%“p@“man colon
cancgrgeilishit seterncarmbidrdicolp e devBlopnishtandhed from colon carcinoma cells

and found in the serum, it was originally thought that the presence of this anfigen in the serum
could be used to screen patients for colon cancer. However, patients with other tumors, such as
pancreatic and breast cancer, also have elevated serum levels of CEA. Therefore, monitoring the
fall and rise of CEA levels in cancer patients undergoing therapy has proven useful for predicting
tumor progression and responses to treatment.

Several other oncofetal antigens have been usefil for diagnosing and monitoring human
tumors, e.g., alpha-fetoprotein, an alpha-globulin normally secreted by fetal liver and yolk sac
cells, is found in the serum of patients with liver and germinal cell tumors and can be used as a

matter of disease status.
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progression of peoplastic diseases can be monitored by any method

known to one skilled in the art, including but not limited to measuring: a)
deldypedhypersensitivity as an assessment of cellular immunitypbyactivatyoosss7
of cytolytic T-lymphocytes in vitro; c) levels of tumor specific antigens,

e.g., carcinoeynbreRAEE R BHORRE R SIARRET (e marphology of

tumors using techniques'such as a fe{ET) scan,

and é—i’li;ﬁ%gfz ﬂg%@;@ﬁammzb@wm%@ﬁ@%wﬁma CT has proved
m&RNegLIRndiddualssathigh and f) chan in the _marphology o

tumorslulsing a s%nogram. Tﬁglé’ct)lflgv%/ll%é%l %ggﬂb%ﬁggcwﬁéi%ﬁﬁmﬂf metastases.

exemplary procedures. 4.9.1. DELAYED HYPERSENSITIVITY SKIN

_TEST Dela)@l_léjyaﬁﬁgg e Bfﬁ lests are of a_tvue in th veraII
immunocompeténce and : IMEARIES

toa Eb‘ttiéwaiﬁ cﬁmmﬂﬂﬁkmcﬁﬂm &Eﬁﬁﬁrm%ﬁé@&yc@@épa% ﬁ%@lmd to monitor
the]&%%,tgynblgam.lfmol. Pathal..74:35-43). Proper technique of skin testing
" requires {hat the Aty EHEms Bk retplinrndmaenbsptetesiy famrplight . aRer example, in
Indiecbrdtitittechshadyitieforgesen ey S%Zagﬁ?ﬂ%ﬁ%%@&ﬁld "Siftigen (PSA) is

intrad rather than subcutaneous, administration of antigen.

rmal, )
meﬁ%‘?@%%? B S8 HARCHREt tnfasterind deminiirafion. of teaitgen1-845, and
Catiierargest, dina@n$mizs M@?Wﬂ&gm%’:‘%&j fﬂ%ﬁﬂﬂﬁﬁ‘al?ra% nms%%%y.é%?orectal cancer

CEwith a ruler. Hypoactivity to any given antigen or group of antigens i
éoﬁfm%aé%‘r %%gﬁf&mﬁ“@hiﬁﬁéﬂ&?ﬁ@@ﬁﬁa&iahsﬂdfladtigbiﬁdmalémt enhanced risk for
bresMiguOUI CECHANRYER ] %{% intermediate test. .

4.9.2. ACTIVITY OF gw%ﬁ%?%@ﬁ@h% Y%’%}éq%ﬁ Rir O ggRbed by
Schagidsheh A stbotP 82 ks TNagtndredy fivs. EolafoBy BOFicolld yeagiRes cited ahove
are SRMFHGALIOG, g 3 restimulated with 4x10" mitomycin C

trea{gd tumor ce‘%gll %%%ﬁgv%ﬂ%%%%%’g’é%@cwu52003/006807 3m1

RPMI medium containing 10% fetal calf serum. In some experiments, 33%

secondary‘;_r@.i&(_e%%m@@ﬁwmture supernatant or IL-2, is included in

the culture medium a5 a source of T cell growth factors. In order to

medsorageprirmanrespetismat aythlylie FrsIhoey RS Mieleurate staging of
cand@¥unization, T cells are cultured without the stimulator tumor cells. In

other experiments, T cells are restimulated with antigenically distinct

cells. After six days, the cultures are tested for cytotoxicity in a 4 hour
51 {gl_rvfﬁﬁ ssay. The spontaneous "Cr-release of the targets should
reach aleveltess than 20%. For the anti-MHC class | blocking activity, a

tenfidid tdhoeniaiestriment demonstrates that complexes of (a) antigenic peptides derived

3 -t L

from a cellular fraction, with (b) either HSP or alpha-2-macroglobulin (¢2M), are effective at

protecting an animal prophylactically from cancer cell growth.
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supernatant of W6/32 hybridoma is added to the test at a final

concentration of 12.5% (Heike M., et al., J hrununotherapy 15:165-174).

X9 PEVEIS OF TUMOR SPECIFIC ANTIGENS Although it Rdy'haehi0ese?
possible to detect unique tumor antigens on all tumors, many tumors

dispgay antﬁ%wﬁqgﬂgtmméﬁgm normal cells. The monoclonal
antibody reagents have permitted the isolation and biochemical
characterization of the antigens and have been invaluable diagnostically

for distincti f transformed.from. nontransformed cells and for definition

of the cell I%ie'gge%fostt%ﬁé}g%fgg nElcge]ﬁs. The best-characterized human

tumdbrassitiated aftigdbhsanetfooncifetal-antigens! Thesh anbgéisiap 7.6,

ssed durin mbr Sis, but ar S r. yery difficult tq.detect
01 SRR THarS a0 o o IR AR A L AR and huted
witlGELvaaolyenpraizii-faund ofirietalgulan heaaneaon adsdenhcells theibuffer in the
not on nominal adult colon cells. Since CEA is shed_from colon carcjno
SraGi VGBI thi QLML R GPRFALEI) HGL B (ab HE Hbdeida olumn. The

protBis-2nkiaenip e saryMecosiRe used iaasiasninaliefiidesceldimn. Bound protein
cancer. However, patients with other tumors, such as pancreatic and

waprbget cae8r2 Mg aEeeostey sBRIH T SRINEE K FhéréfoReIwmn cquilibrated
witOORRNIBENG: faland e of ShA/IRVElsdR FANERFPRISNIS MIGEFEPIESDS-PAGE

therapy has proven useful for predicting tumor progression and
aﬂ@é@p@ﬁ@é’é%@&‘é[ﬁéh@%@@@_ﬁ%tﬁ@%ﬁcofetal antigens have been
usefyl iordiadnosing and-MPRILHNE AWTAR BRI .9 -

alpha-fetoprotein, an alpha-globulin normally secreted by fetal liver and
yolk(spit valistitrfoethbiibthmedashdestphed ntsSadcives ahd germinal cell

tumors and can be used as a matter of disease status. 100 WO
2004/075636 PCT/US2003/006807 4.9.4. COMPUTED TOMOGRAPHIC
(CT) SCANCE reihams thgaitooashitaschniques for the accurate staging

of cancers. CT has proved . more sensitive and, specific. than ther . .
e TR B Aop (e LU A MR A ARG b of PES. o immunizations

weldBEASUERE MEN B2 RN Tt BIAMARKER 8 e, levglsohapuiadiper injection
biomarker for risk of a S£:CIfIC cancer are measured to monitor the effect

eithsr 88 PRSI BIARFIdiiYF dyracorelandinabrasec erhed (brstefifal ey medium,
resEFHNRIE tnpiRdividuals.plenhancesh sk iQr PEos e CaRGRE S8MUMization. Tumors

prostate-specific antigen (PSA) is measured by the procedure described
wetsynBrawse vl o ditknsione Hallpbihe47@agesws; wisd acfamwisyighe tumor to

calrg\éll%a’etl%g%?mgé%ﬁl%%pigégﬁaé%% '@et@gﬁ{@éﬂﬁl Ez,rj;%gfl%[c‘i%&@ﬁﬁbn analysis of

variance (ANOVA).

5.1.3 Generation of complexes.

Cell lysate was obtained from live Meth A cells by dounce homogemization followed
by ultracentrifugation. 100,000g supematant was treated with 0.1% trifluoroacetic acid (TFA) and
3mM ATP for 10 hours followed by centrifugation in a CENTRICON membrane filter (Millipore)
with a 10kDa cut off limit. Peptides less than10kDa (referred to as “MethA10") were further isolated
by binding fo a C18 reverse phase column, eluting the peptides with methanol, drying the peptides
down in a vacuum, and reconstituting the peptides in a buffer suitable for complexing. Gp%6, w2M,
or albumin (which was used as a control} was heated to 50°C in the presence of 50 molar excess of

MethA10. The reactions containing the resulting complexes were placed at room temperature sor 30

102



CEAis measur/ed as described above in Section 4.5.3; and in individuals
at enhanced risk for breast cancer, 16-a-hydroxylatfon of estradiol is
weamouad aysthe procedure described by Schneider, J. et al., 2282u8608006807
Natl. Acad. Sci. ISA 79:3047-3051. The references cited above are
: ] rated Ry refere in in their entirety..4.9.6. SONOGRAM
i B S Rt s b Brvracon 0
(Mil$tpayinig Obraplosesshis: BxdkMRLE Teffoiowingiexperiment demonstrates
that complexes of (a) antigenic peptides derived from a cellular fraction,
with (b) either HSP or alpha-2-macroglobulin (a2M), are effective at
profextingRSNiEa prophylactically from cancer cell growth. 101 WO

209}{11/%55636 P.CT/US&JEQQ%O 6807 S.l. MATERIALS AND METHOD )
5.1.1 PYS&TPRUmELBI. PO hatifCRis M NT2s At fofrmibstils the anti-tumor
immaiiieeibilewh 804N eprigddmfex0s1ahd Nafil ié@@ﬁﬁﬁgf&@sﬁﬁfﬂémﬁgenic MHC

.Sephagcryl S 300R (SIGMA) column equilibrated and eluted with the _ _
T epilaRROR (HE PSRRI Hia bRV ¥FORER TG ey Bottofot B griiuoroacetic

acid lputfey indhendragiapivas,epanaed 4070010 aodivmahosehate BYHSE collected and

pH 7.5 by use of a PD-10 column. The protein-containing fractions were
complspid dorg eI Rdirs i bed Abrse bl pnmBeurd protwimingswith «2M or gp96,
un-cEHHed with,0.2M methylmanne ‘ ide and applied to a DEAE : -
%%I%mn equil?bra ed. with O.OSI\EES%i il?gnggcﬂe%te %ﬁe?eaﬂm was e Eﬁ%%l \f‘ﬁﬁl albumin
Metlgdrer fBRH astegalizechiydD SaPMGEatowsimereidali otticg, with OctBMart. All mice

| { S ' S was purchased from SIGMA. o
e DR R S B4R B iz,
Tunmugmow tejeet oncassayd Attiythilayizatioandayee denehintiadrepally in 100l

volume of PBS. Two inununizations were given one week apart. Seven

micrograms of a2M or 1g of gp96 was used per injection either as a
Tabledmplex or alone. Live tumor cells (100,000) were washed free of culture

medium, resuspended in PBS and injected intradermally one week after

Co th%slﬁls&;gnﬁnuglization. Tumors g/verg% measured Iin two dimensions, Half o1
imﬁ?e.a%era%s%vég used as|the TaiuS: SEFCRANGIGS calchidtb e amfsywith
VAR BVAMES were derBiHHERESHYE S Yassific Bt amRR Sater at day 20

MethAl0 only 5 5
Albumin-MethA10 5 5

PBS 5 5
o2M-MethAl10 complexes 5 0
(Gp96-MethA10 complexes 5 0

Gp96 purified from liver 5 5

a2M purified from serum 5 4

The data in Table 1 shows significant tumor protection in mice immunized with «2M-MethA 10
(p<0.05) or gp96-MethA10 (p<(.05) complexes but not mice immunized with «2M alone, 2p96
_alone, albumin-MethA10 or PBS.

5.3.  DISCUSSION
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variance (ANOVA). 5.1.3 Generation of complexes. Cell lysate was

obtained from live Meth A cells by dounce homogenization followed by
Wtaeertrittfation. 100,000g supernatant was treated with 0194 T/US2003/006867
trifluoroacetic acid (TFA) and 3mM ATP for 10 hours followed by

centiifugatierirea Gk NERIGRM snemhiraoediier(WilpR@) haithadd B es a novel

. cut gf{olilmit. LI;’e t%ides Ies%s than | OkDa (referred to as "MethAl 0") were
PPt OHher iSO ey By B S hFIs B s VAR e prastiehLrAlt ey dee from the tumor,

inclpeplides with-meibainQlednling ke RERIAE 3, QWi 1.2 Yacu lﬁﬂc}?@&ngmes effectively

._reconstituting the peptides in a buffer suitable for complexing. Gp96,
stimylats i e iR B L s RIdoT epntonwel haited fo0S0MdretheThe data indicate that

0! r: 0,.The,reactions containing the . .
e o Pl e s 2t oo T BN QR Bt discase s
welbgon/braeze ot vsz0800680 o ginaieseatidithen placed on ice. Free,
uncomplexed peptide was removed using CENTRICON 50 (Millipore).
Complexes thus made were used for immunizations. 5.2. RESULTS In
this"@kpefirmests thedletitiA auniconodekdhsrehethteedemonsirateitherirety and for all

it r immunity elicited b 6-peptide complexes, and o
P AL e AU RHAE | RS e e ghrgppeplicaton vas
specuinkaribyand ibetividuadl Iydatesdve b ireatpthmidd Bherand e ueeaealiGor all purposes.

aCigﬁ.lTFA adng the fraction of Peptides that were less than 10 kD _ :
(METTAIC) WAL CHRSE A SAOP Lo BleREt S SB g Peradauibapiedeparting from its
spiriabovecdpil B/ mise ypieHaHIZed WK 32MeAHIPIR, s ERMRISHEBL Otis described

b com%%ged ith MethAIO. BALB/c mice were also immunized with
TR THERAL AT S PEERIS flyatRed Beiisatitninimbedimisdvots biothe terms of the

appeiee c DING NEEKAPAR 1Y NI Geo MuaeGhAlaRARA VAR RN are entitled.
100,000 live Meth A cells one week after the last immunization. Tumor
growth was monitored every 5 days up to day 20 after the challenge.
Table 1 Compositions used in Number of mice challenged Number of
mice with immunization of mice with tumor cells at day O measurable
tumor at day 20 MethAIO only 55 Albumin-MethAIO55 PBS 55
a2M-MethA10 complexes 5 0 Gp96-MethAlO complexes 50
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Gp96 purified from liver 55 a2M purified from serum 5 4 The data in
Table | shows significant tumor protection in mice immunized with
a2M-MethA10 (p<0.05) or gp96-MethAlO (p<0.05) complexes but not
mice immunized with a2M alone, gp96 alone, albumin-MethAlO or PBS.

WHAE B SiddVEBION 103 WO 2004/075636 PCT/US2003/006807 The

experiment on immunization against tumors described herein
démonstrpopslainovélcapploashats! imhinem otherapyreh tardetsy Wisb fopsynot

comprf@ AFiv o iRialrsiuar Repéidasi eIt imar Alnaiiingnselfansbulin, and (B)
amigegljfw?g%em geptl es, is complexed to an 13SP or a2M. Such complexes
C

tide . . .

vely’stimulated the host's immune system to respond specifically a
shown WéIHD 7Hd RRRAHARRERICTRS BH ety aﬁﬁlﬂ%@%&rﬁw e
prephyiioialoatn beexiktded forttigatngrpofey éreistirgdisease, as well
as in tregtment B dMaxsMionafipathqeshitintastiansedihretasandasmprising
cited herein are incorporat 1gnhterein by reference in their entirety and for
all" P 0&&H tré)ttffwné LAMEEXENt as if each individual publication or patent
or patent appligation was. specifically and individually.indicated to be
incorpor@ed b@%ﬁé‘r‘é‘h‘é’éﬂﬁn‘ﬁ% %fﬂ%@%}{% sz:)sd r%ro@{gs?. ?\ﬂ\gar%d
modifications andyariations phihisipvantoneambemads without
departing from its spirit and scope, as will be apparent to those skilled in.
the art. The spgritic:eproadiments described herein are offered by way of
example only, and the invention is to be limited only by the terms of the

appended claims alopcviths 1e; fullseopg of equivalents to which such
claims are entitled. 104 WHAT IS CLAIMED IS: 1. A population of

complexes, and at least one freatment ality th ‘Hs(’toﬁgmﬂﬁ%ﬁlb :

aIpha—2-macr081)06%fﬁw§?ﬁs%elc?ué%r qui%%r%g%ﬁ%é%ﬁgf} %ggo%gi ’ rane

aIpha—2-macrogIop}émegr}g&@néntigenic peptides, wherein said

population of complexes is produced by complexing the alpha-2-
TORNL2 AARHAR. of ARAPEIIG PERIIRRHITG: ARLURSEEN:

ma I
th Of)%pu ation ot antigenic peptides Is pro

_ | ] S uced by a methaod ¢ mprlsmg
PfeVeﬁélBIé@fi‘ﬁ@WWW%@&B@F&?WW@@@%Bﬂbiﬁﬁ%%ﬁ%egpmgp treatmeitt or

prevdpk@igases, or (i) cleavage by one or more non-enzymatic methods,

2.

wherein said
The population and at least one treatment modality of claim 1, for use in the treatment of

a type of cancer.

The population and at least one treatment modality of claim 1, for use in inhibiting the

progression of a type of cancer.

The population and at least one treatment modality of claim 1, for use in the prevention of

a type of cancer.
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10.

1.

12.

13.

14.

protein preparation (a) is from antigenic cells, and (b) is total cellular
proteins, total cytosolic proteins, or total membrane- derived proteins, for
simultaneous, separate, or sequential use as a medicament for the

treatment or prevention of a type of cancer or infectious disease in a

subject in need of such treatment or prevention. 2. The population and at
least one treatment modality of claim 1, for use in the treatment of a type
of cancer 3. The population and at least one treatment modality of claim
hest R ﬁPﬁﬁh%Bf? A tAY Prolrasessh Brdalipe bt leimdefornussra the treatment of
@mﬂ&@m&rwsaaﬂeast one treatment modality of claim 1, for use in the
prevention of a type of cancer. 105 5. The population and at least one
tréatrpepi inodality of clsiront, festsadmiidelitearnhaf RAIEsIMISIting the

dﬁ%@?&sﬁnﬂi’%@ﬂ@é@%&&ﬁ&@@ least one treatment modality of claim 1,

for use in |nh|b|t|ng the progression of an infectious disease. 7. The

PRRUIRNIAN.ANA Al SRR SRRSO MAdRHY OF SR L iPLUSR BdBevention
prevention of an in ectlous |sease pula ion ein "atfedst 6he

tr8 StirestioudisFdtany one of clalms 2- 4 whereln the antigenic cells

are cells that share an antigenic determinant with cancer cells of said type

off Bamesk BHanmrdstiger e isesitnoet mogdpulafiony and of ¢artsgné wherein the

treainent caddakty OkclaimiBraviiciginthe danesselsyiaiefrem e&lls of said type

metasiasisr 10mhe.pRnKlatign and at least one treatment modality of any

one of claims 5-7, wherein the antlgenlc ceIIs are cells infected with a

{1 i a'n (Etfe ageet%t ({au i % Iagec W edcla?r? Seca:!'l%er cells
The p‘gj ation and at Ieast one trea men modality of any One of Claims
5a¢ é‘réﬂﬁ%taé‘ﬁtlgenlc cells are cells infected by a variant of an

- infectious agent that causes said infectious disease, and said cells

eXpreRepuiakamstshe kavhmonteatigenioadubitnianywith obelrmscteherein the
waithigaidciodBctiauiseHg @ifected with a pathogen or an infectious agent that causes said

infectious disease.

The population and at least one treatment modality of any one of claims 5-7, wherein the
antigenic cells are cells infected by a variant of an infectious agent that causes said
infectious disease, and said cells express at least one common antigenic determinant with
cells infected with said infectious agent.

The population and at least one treatment modality of any one of claims 1-7, wherein the

antigenic cells are cells which recombinantly express one or more antigenic proteins.

The population and at least one treatment modality of any one of claims 2-4, 8, and 9,
wherein the at least one treatment modality comprises a chemotherapeutic agent, an anti-
angiogenic agent, a cytokine, a biological response modifier, a hormone, an antibody, an

immunostimulatory oligonucleotide, a photodynamic therapeutic agent, or radiation.

The population and at least one treatment modality of any one of claims 5-7, 10, and 11,
wherein the at least one treatment modality comprises an antibiotic, an
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I5.

1e.

17.

18.

12. The population and at least one treatment modality of any one of
claims 1-7, wherein the antigenic cells are cells which recombinantly
express one or more antigenic proteins. 13. The population and at least
one treatment modality of any one of claims 2-4, 8, and 9, wherein the at
least one treatment modality comprises a chemotherapeutic agent, an
anti- angiogenic agent, a cytokine, a biological response modifier, a

hormone, an antibody, an _immunostimulatory oligonucleotide, e
PR A S RIS e o mpHe, 7 AR Lo i B0 e e i
|eRBIRsHadrSaFHE RO o Alitgkdta Ry BhiEnaTwiakin Hapry®ligaduticotide.
wherein the at least one treatment modality comprises an antibiotic, an

-1be popivicahreandntijsestorsdt comgpo uneladifyartifitngad cOniposnd] anvherein
astibelpinthien 60 BaRMINEhsal Antinedy, a cytokine, or an

immunostimulatory oligonucleotide. 15. The population and at least one

trﬁﬁér?amlmﬁq%nwﬁ@éav&{é%rQLﬁh%H{]ﬁlaﬂ&mJ%@%?ienéakdc&%y'ﬁii%[‘\%_mm

complexes.is purified. 16. The population at least one treatment
m%%l%?ﬁﬁg%]}%ﬁ%pgr# SFERIRY 8&%%3“%?@%%% antigenic peptides are
autologous to the subject. 17. The population and at least one treatment
MOy B ABA & dFRILRNG LA HaRdH el antigBRief skt Wpevherein
prodiemegtivg peptstrodcomprisihbysubjedodgthepproteisutpreypag slioprvein
digestianonith apesesineie Preteases. fdickRespopulation and at least one
treatment modality of any one of claims 1-16, wherein the antigenic '

PRUGBS ARG AAVSERRY AMRINAL COMPUFING, SHNCGHNG S RLOEIR, wherein
p }elzé)aratlon to clegva%qr? bly gne E}more nofri]-enzymatlc ethqds. -107 19.

The BB SR AT R B AR P At ER P SRt B SHE 8 RFiFnls ™
1PIafierein claitEd Riptasingrettheoarkiyenetisroteimsior peptides to
alpha-2-macroglobulin is via formation of a covalent bond. 20. The
population and at least one treatment modality of any one of claims 1-18,
wherein said complexing of the antigenic proteins or peptides to
alpha-2-macroglobulin is via formation of a non-covalent bond. 21. The
population and at least one treatment modality of any one of claims 1-20,
wherein the subject is human. 22. The population and at least one
treatment modality of any one of claims 1-2 1, wherein the subject has
previously been non-responsive to treatment with said at least one
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19.

20.

21.

22.

23.

24,

23.

26.

27.

28.

treatment modality in the absence of said population. 23. The population
and at least one treatment modality of any one of claims 1-22, which is for
use repeatedly at weekly intervals. 24. The population and at least one
treatment modality of any one of claims 1-23, which is for use at different
sites of administration to the subject. 25. The population and at least one
treatment modality of any one of claims 1- 24 which is for use

nlt[aderm or s taneougﬂlg/ Zgnme %non %ﬂ‘éjo t east

I RO G A o o i e A% G AL wherein
a?ﬁ@ﬁﬂ“@i?‘%ﬁ’égﬁéyﬁbﬂﬁ%ﬁ%lﬁ@é@ew Wﬁéﬁb@ﬁ&lﬁt?é?haﬁd%qm%ﬂ@ is via
trsatmeoh pfedalitylaftdoydne of claims 1-26, wherein one or more
adjuvants are in admixture with said population. 28. The population and at

|eﬂfdj§li}ﬁ1ﬁﬁ@zﬁrﬁﬁmhﬂ&@ﬂﬁﬁé a%meﬁmma@@imay%evm@rams sai@ wherein

| r ltane with salf treatme .
L ?f“gé"v i ?é?ﬁeaaq”‘%%m% e SR S U R g v
p ’&’I'?‘ﬂl?ih ﬁd“%l‘f‘l‘éé’ ABHhEPEatment modality as defined in any one of
claims 1-28, in the manufacture of a medicament for simultaneous,
separaelaicRabisH O TresEpOpARMth i nons draréatmaerein
mbdlalitjein Heutraatment or prevention of a type of cancer or infectious
disease in a subject in need of such treatment or prevention. 30. Use

av;ﬁ@ r;sﬂpgzaacﬁia&m aaexgh@ﬁ@iﬂem&éubiﬂmﬁ@ wnan- ohk demecorsing ferein

ic]agt hag revo s t? r? theCt h%\gspre cl)otlflf? l be?wﬂ?sal 3 ﬁ)}g&lvee
tO treat ent with sal :i/t ast one t atment mo %y N '[h sence (0)

sHiF M RegRlts R beabseres gt namy! BH@nof claims 29- 31 wherein

the-medicament is for the treatment of a type of cancer. 33. Use

atBeRIAGIHEaPe sblefE RIMEAOBL MhdaBTN eharmedcahstaimis fgh2. which is

inbihite g:teetcdrogreasioly oftatype of cancer. 34. Use according to any

one of claims 29-31, wherein the medicament is for the prevention of a

tyne ebpaneen 3k iﬂ%@%@rﬁmgg}anm@m%mm_@82%&&84@&@ NdhRh is
e J the treatment of .an.in ctious disease se

accorf‘ nql]tg (?o%%}ﬁgy osriltgso(g c é?ﬁ%%a%of erein’the medicament is for

[ b|t|n sion of an infectious, disease. . o
nﬂ'] atlo Sfeagt one treatment modghty o? any one of claims 1-24, which is

for use mtraderm.aliy or subcutaneously.

The population and at least one treatment modality of any one of claims 1-25, wherein a
sub-optimal amount of said population is used.

The population and at least one treatment modality of any one of claims 1-26, wherein
one or more adjuvants are in admixture with said population.

The population and at least one treatment modality of any one of claims 1-27, wherein
said population is for use simultaneously with said at least one treatment modality which
is in admixture with said population.
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29,

30.

32.

37. Use according to any one of claims 29-31, wherein the medicament is
for the prevention of an infectious disease. 38. Use according to any one
of claims 32-34, wherein the at least one treatment modality comprises a

- chemotherapeutic agent, an anti-angiogenic agent, a cytokine, a biological

response modifier, a hormone, an antibody, an immunostimulatory
oligonucleotide, a photodynamic therapeutic agent, or radiation. -109 39.

e according to .any one of claims 35-37, wherein the at.least one .
O R R P e e R e LR D ass g claims
cbrithdliteE Bamawrng Al cospeunentdar sHnHEmAticOWIFo ehecqugntial use of
asib pdyymbyriakine; erannimreameatimudatanyioligonuaieetide:. giavidsen of a
agpe reing Q. ARy I%Qt%g'@f@%@%%%uﬂjgﬁrﬁ{%@@ JF%E%‘&HH& fc%rplzlé\gention.
repeatedly at weekly intervals. 41. Use according to any one of claims :
2840 x%}gg ﬁa'q tfg m iC is for use at different sites of
ad?nin?strat{o% gn %w ?ﬁb%g:}fﬂéﬁﬁssél a{ggolrsd?’r?gl {0 ‘any one of claims
29-41, wherein the medjcament s for yse intradermally, or .
el L et B B PR e s bestpstsgonsive
stforepimaal BiHbEME 8t Said opepaiareAtiBplesbniiths akFenesinizme repation.
Use according to any one of claims 29-43, wherein said population is for
usec shenrarcously onitoSelidas Réast onbergatineniediadadity whickhistinatment of

a type afmapdere with said population of complexes. 45. A kit, for use as a

33.

medicament for the treatment or prevention of a type of cancer in a

suRiegtinnagdofisuah beatmenton @!WQ&Q@%@&&W? $NGRiEhe the

cantainer contﬂréirpcgra composition comprising a population o

TOZress10n atype . . . . . .
prog comp?exeg,pw erein said composition is as defined in any one of claims

34.

35.

37.

8,9, 12, 15-25, and 32 (in.the case of claims 12, 15-25, and 32, when _
dEPRACRSRT0R BIa U600 F A A%EboRBcEeRIRBIE6MRARky gr the prevention
trefziyeatohodatity for use in combination with said composition in the first
container, wherein said treatment modality is a chemotherapeutic agent,
aliseniicanigigge nicyagentt datyioking] adialegidal neshonsenniodifieic aeatment of
harmens;a0 &atikady, all immunostimulatory oligonucleotide, or a
photodynamic therapeutic agent. 46. A kit, for use as a medicament for

REUEATPERLPS REGVRRIINQLAYDS PIRNIGEHOHS medicament is for inhibiting the

progression of an infectious disease.

Use according to any one of claims 29-31, wherein the medicament is for the prevention
of an infectious disease.

Use according to any one of claims 32-34, wherein the at least one treatment modality
comprises a chemotherapeutic agent, an anti-angiogenic agent, a cytokine, a biological
response modifier, a hormone, an antibody, an immunostimulatory oligonucleotide, a
photodynamic therapeutic agent, or radiation.
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40,

41.

42.

44.

45,

46.

disease in a subject in need of such treatment or prevention, said kit
comprising a first container containing a composition comprising a
population of complexes, wherein said composition is as defined in any
one of claims 10-12, 15-25, and 32 (in the case of claims 12, 15-25, and
32, when dependent on claim 10 or 11); and -110 a second container
containing a treatment modality for use in.combination with said

positign in the first container,, rein said treatment modality isan _
TN v SRS RS T R gfent Modaie
ceMpBiIRtaRANERtINEINEThERIE t8mpoaHiraw arrlisedpoarsi ki farsah
inumypoastnadlatoihe Dipdiveleapdend ldnlantibody, a cytokine, or an

immunostimulatory oligonucleotide,

Use according to any one of claims 29-39, wherein the medicament is for use repeatedly
at weekly intervals.

Use according to any one of claims 29-40, wherein the medicament is for use at different
sites of administration on the subject.

. Use according to any one of claims 29-41, wherein the medicament is for use

intradermally or subcutaneously.

Use according to any one of claims 29-42, wherein a sub-optimal amount of said
population is present in said medicament.

Use according to any one of claims 29-43, wherein said population is for use
simultaneously with said at least one treatment modality which is in admixture with said
population of complexes.

A kit, for use as a medicament for the treatment or prevention of a type of cancer in a
subiect in need of such treatment or prevention, said kit comprising a first container
containing a composition comprising a population of complexes, wherein said
composition is as defined in any one of claims 8, 9, 12, 15-25, and 32 (in the case of
claims 12, 15-25, and 32, when dependent on claim 8 or 9); and a second container
containing a treatment modality for use in combination with said composition in the first
container, wherein said treatment modality is a chemotherapeutic agent, an anti-
angiogenic agent, a cytokine, a biological response modifier, a hormone, an antibody, an

immunostimulatory oligonucleotide, or a photodynamic therapeutic agent.

A kit, for use as a medicament for the treatment or prevention of a type of infectious
disease in a subject in need of such treatment or prevention, said kit comprising a first
container containing a composition comprising a population of complexes, wherein said
composition is as defined in any one of claims 10-12, 15-25, and 32 (in the case of claims
12, 15-25, and 32, when dependent on claim 10 or 11); and
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a second container containing a treatment modality for use in combination with said
composition in the first container, wherein said treatment modality is an antibiotic, an
antiviral, an antiprotozoal compound, an antifungal compound, an antihelminthic compound,
an antibody, a cytokine, or an immunostimulatory oligonucleotide.
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